Clinical Conundrums
to Practice
Diagnostic
Reasoning

Smitha Bhat

@ Springer



Clinical Conundrums to Practice Diagnostic
Reasoning



Smitha Bhat

Clinical Conundrums
to Practice Diagnostic
Reasoning

@ Springer



Smitha Bhat

Department of Medicine
Father Muller Medical College
Mangaluru, Karnataka, India

ISBN 978-981-95-0635-4 ISBN 978-981-95-0636-1 (eBook)
https://doi.org/10.1007/978-981-95-0636-1

© The Editor(s) (if applicable) and The Author(s), under exclusive license to Springer Nature Singapore
Pte Ltd. 2025

This work is subject to copyright. All rights are solely and exclusively licensed by the Publisher, whether
the whole or part of the material is concerned, specifically the rights of translation, reprinting, reuse of
illustrations, recitation, broadcasting, reproduction on microfilms or in any other physical way, and
transmission or information storage and retrieval, electronic adaptation, computer software, or by similar
or dissimilar methodology now known or hereafter developed.

The use of general descriptive names, registered names, trademarks, service marks, etc. in this publication
does not imply, even in the absence of a specific statement, that such names are exempt from the relevant
protective laws and regulations and therefore free for general use.

The publisher, the authors and the editors are safe to assume that the advice and information in this book
are believed to be true and accurate at the date of publication. Neither the publisher nor the authors or the
editors give a warranty, expressed or implied, with respect to the material contained herein or for any
errors or omissions that may have been made. The publisher remains neutral with regard to jurisdictional
claims in published maps and institutional affiliations.

This Springer imprint is published by the registered company Springer Nature Singapore Pte Ltd.
The registered company address is: 152 Beach Road, #21-01/04 Gateway East, Singapore 189721,
Singapore

If disposing of this product, please recycle the paper.


https://orcid.org/0000-0003-4973-8770
https://doi.org/10.1007/978-981-95-0636-1

To

Dr. Sandeep Gopal—the wind beneath my
wings...



It is truly a great honor to write the foreword for Clinical Conundrums to Practice
Diagnostic Reasoning.

To develop strong diagnostic reasoning skills, one must engage in deliberate
practice by working through clinical conundrums, whether real or simulated, while
articulating the reasoning process. Comparing one’s approaches with expert insights
helps identify cognitive errors and knowledge gaps. Clinical problem-solving abili-
ties vary significantly among clinicians and are dependent not only on their level of
expertise within a specific domain, but also their ability to correlate and integrate
information from various sources.

Dr. Smitha Bhat has taken up the task of creating and discussing cases that stimu-
late the diagnostic reasoning process. Dr. Smitha Bhat is a Professor of Medicine at
Father Muller Medical College, Mangalore. She is passionate about teaching and
assessment and is a noted medical educationist. Her special interests are bedside
teaching and assessment—especially workplace-based assessment. She includes a
number of innovations in her interaction with students: open book exams, clinical
puzzles to encourage diagnostic reasoning, and gamification. Dr. Smitha’s contribu-
tion to teaching has been recognized by various universities: She is a member of the
Board of Studies of the Rajiv Gandhi University of Health Sciences, a former mem-
ber of the Faculty of Medicine for Sri Devaraj Urs University, and of the Board of
Studies for JSS university Mysore, and a member of the Staff Development Council
for Nitte University, Mangalore. She is an undergraduate and postgraduate exam-
iner, examiner for the National Board of examinations, and for MRCP PACES. She
has co-authored a book Linker Case Primer: Integrated Teaching in CBME
curriculum.
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Dr. Smitha Bhat is a Professor of Medicine and consultant physician at Father
Muller Medical College, Mangalore. She is a reputed speaker at numerous national
conferences and fora. Dr. Smitha has authored this book that focuses on diagnostic
reasoning—to stimulate analytical skills and critical thinking—something she is
passionate about.

Diagnostic reasoning is the skill that distinguishes exceptional clinicians from
merely competent practitioners. This volume, Clinical Conundrums to Practice
Diagnostic Reasoning, uses the powerful instrument of storytelling to guide readers
through the intricacies of integrating history, physical examination findings, and lab
investigations to reach a diagnosis. By presenting clinical scenarios that deliberately
introduce diagnostic ambiguity, the author encourages the reader to think, reflect,
and analyze.

Each chapter begins with a story. The tales are sometimes funny and sometimes
sad, and are based on characters one can identify with. They underscore the funda-
mental principle that behind every complex medical presentation lies a unique
human experience. The story is followed by the analytical approach to reach the
diagnosis, and then a brief summary of the aetiopathogenesis, signs, symptoms, and
treatment of the disease.

For medical students, postgraduate residents, and internists committed to con-
tinuous professional development, this volume represents an indispensable resource.
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From the germ of the idea in the brain to getting it on paper—it’s been a long jour-
ney, and I wouldn’t have been able to complete it without the support of my family,
friends, and colleagues.

I’'m grateful to my parents—Professor S. V. Bhat and Mrs. Anitha Bhat, for start-
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Grade Moderate

Abstract Young adult male with no prior comorbidities, not a consumer of ethanol
or recreational drugs, with no history of trauma—brought to hospital in coma, with
no apparent etiology detected.

The story You are about to finish your duty, so you are disappointed, but not sur-
prised, when an unconscious patient is wheeled in just as you are about to leave. The
patient is accompanied by a sobbing lady.

“I’'m his sister.” she informs you.

You attempt to console her and get a coherent history.

“He was ok last night, doctor. He returned from a party, went to bed and woke up
vomiting since early morning, maybe 5 am. We thought it might be something he
ate—maybe acidity, so I gave him some hot water and antacids, told him to take
rest. He looked ok after that, so I went to work as usual. I went home to give him
lunch, and I found him like this.” She breaks down, sobbing.

“You said he went for a party. Is there any possibility that he might have taken
too much alcohol or maybe recreational drugs?”

The sister refutes this—"“He is a body builder, very careful about what he puts in
his body. He permits himself no luxuries or comforts. He sleeps on the floor. He
doesn’t touch alcohol—he takes no stimulants—not even coffee. And he’s a fitness
fanatic—he exercises daily.”

“I see. Please don’t be upset—but I do have to ask this since he vomited so much.
Is there a possibility that he consumed some poison or overdosed on something?”’

“Absolutely not, doctor. There’s no reason he would be sad or depressed. He is
well known in the field of body building, he is making good money and is engaged
to a wonderful girl.”
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You quickly examine the patient. The guy is impressively built—heavily tat-
tooed, muscled, very striking in appearance.

The Glasgow coma scale is 3: EIVIMI.

Pulse: 100/min. BP 180/90 mmHg.

He looks mildly hypovolemic, which you ascribe to the vomiting.

Diaphoresis is present.

The pupils are dilated and fixed; you do not detect any other cranial nerve
involvement.

You observe that there is generalized hypotonia; however, there are no lateraliz-
ing signs, and the neck is supple.

You are a little stumped.

“It might be a brainstem bleed. you tell the intern. “Get an urgent CT brain, and
send a toxicology screen. Shift him to ICU.”

You explain to the patient’s sister that things don’t look good, you will have to
intubate to protect the airway, and the patient may need mechanical ventilation
as well.

Your duty is over, and as you walk out of casualty, you hear the loud, harsh tones
of the ancient general practitioner who has been employed to take care of the casu-
alty at night. His fans claim he has outstanding clinical skills, but you beg to differ
and find him more than a little irritating.

“I’ll take care of everything!” he assures you heartily. ““You go and enjoy the
weekend.”

You relax over the weekend and drive back to hospital 2 days later. As you sign
in, you almost faint when you see the self-same GCS 3 guy leaning on a pillar, casu-
ally conversing with a friend.

Was this a ghost? Had the old GP accomplished a miraculous cure? Or have you
lost your mind after years of hardwork and harder liquor?

Questions What might the diagnosis be?
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Analysis

This is a case of coma with no lateralizing signs.
The following causes must be considered [1] (Fig. 1.1).
Analyzing this stepwise:

(a) The patient is a perfectly healthy young male—he has no risk factors for cere-
brovascular accident like hypertension, previous ischemic or valvular heart dis-
ease, or transient ischemic accident. There is no past history of seizures.

(b) He goes to bed healthy and wakes up vomiting.

(c) Heis deeply comatose with no lateralizing signs—thus, the possibility of struc-
tural lesions such as bleed, intracranial space occupying lesion decreases, and

l Metabolic

1. Traumatic Brain

Injury 1. Hypoglycemia

2. DKA
2. SAH 3. HHS

3. Encephalltls 4. Drugs: alcohol,
4. Brainstem Stroke® opioids, sedatives,
5. ICSOL antidepressants

6. SDH ) H5. U;emia )
7. Seizure - Hepatic encep

7. Hyper/hyponatremia
8. Hypercalcemia
9. Hypothermia

10. Myxedema coma

11. Carbon monoxide
poisoning
12. Toxins

Fig. 1.1 Approach to coma.
SAH: subarachnoid hemorrhage. ICSOL: intracranial space occupying lesion. SDH: subdural
hemorrhage. DKA: diabetic keto acidosis. HHS: hyperosmolar hyperglycemic state
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that of metabolic/nutritional and toxic causes increases. The acute onset is a
point against metabolic and nutritional; thus, the strongest possibility is a toxin.
There are two points to be considered here. First, the possibility of overdose and
consumption is low from the history given, and second, it is clearly mentioned
that the man was sleeping on the floor.

Putting all these facts together: In a young healthy man who slept on the
floor and woke up with vomiting, and then was discovered in coma with no
structural lesions, an astute clinician would suspect a krait bite.

Differential Diagnosis

(a) Botulism.

(b) Acute abdomen.

(c) Guillain Barre syndrome: ascending rather than descending paralysis.

(d) Functional.

(e) Myasthenia gravis.

(f) Vasculotoxic snake bites may be complicated by intracerebral hemorrhage and
present with neurological deficits—however, in these cases, clear lateralizing
signs will be present.

Etiopathogenesis Beta-bungarotoxin [2] or beta-neurotoxin secreted by the krait
is similar to botulinum toxin. It is a phospholipase A2 [3]. It differs from alpha-
bungarotoxin secreted by the cobra in that its action is presynaptic rather than post-
synaptic. Since it is a small molecule, it is rapidly transmitted from the tissues to the
blood to the nerve terminals where it causes depletion of synaptic vesicles and
decreases acetylcholine secretion [4] (Fig. 1.2).

What makes krait envenomation especially difficult to treat is that once the neu-
romuscular paralysis develops, it is prolonged in duration. Prolonged mechanical
ventilation adds to the cost of therapy and the risk of infections, which led research-
ers to propose that all victims of krait bite must receive antivenom early, regardless
of the presence or absence of signs of envenomation [5].
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Nicotinic receptors

Presynaptic action -
inhibits AcH release

AcH AcH

AcH
AcH

Fig. 1.2 Mechanism of action of toxin.
(Created in BioRender. Bhat (2025) https://BioRender.com/05c1qug)

Clinical Features

History The diagnosis and treatment of krait bite is hampered by the fact that the
bite is often occult and the history of bite is not forthcoming. Neuroparalytic symp-
toms, abdominal pain, and vomiting predominate as the presenting complaint—the
typical history being a patient who goes to sleep healthy, wakes up with abdominal
pain and vomiting, and develops descending paralysis within hours after wak-

ing up [6].

Examination A clear fang mark may not be seen in krait bite; careful examination
with a magnifying glass may reveal a pinpoint bleed with perhaps a minimal sur-
rounding rash. Ptosis, dysarthria, dysphonia, dysphagia, and diplopia may be present.

Single breath count and breath-holding time must be checked in cases of neuro-
toxic snake bites:

(1) Single breath count: The patient is made to sit upright and inhale deeply and
then instructed to exhale while counting. A single breath count of more than 30
is normal and less than 25 is a cause for concern as it indicates possible respira-
tory muscle failure [7].


https://biorender.com/o5c1qug
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(i) Breath-holding test: The patient must be able to hold their breath in inspiration
for more than 45 s [8].

Investigations The whole blood clotting time (WBCT) is an easy bedside method
of testing for hemotoxic envenomation. 2 mL of blood is kept in a clean dry glass
tube and not shaken or disturbed. After 20 min, the tube is gently tilted, and if blood
clots, there is no significant hemotoxic envenomation.

Treatment

(a) ASV 10 vials over 30 min, followed by reassessment at the end of 1 hour and
repetition of 10 vials of ASV if signs of neurological envenomation persist [9].

(b) Atropine and neostigmine: 1.5 mg neostigmine preceded by 0.6 mg of atropine
may be considered in the case of neurotoxic envenomation [10].

(c) Management of hypersensitivity reactions.

(d) Recent published literature suggests a role for melatonin receptor agonists
(Ramelteon and Agomelatine) to hasten neuroregeneration [11].

To Note

(a) Exertion may worsen the severity of envenomation. Krait bite is especially
tricky to diagnose as the signs of local envenomation viz. swelling, tenderness,
and erythema are often absent or appear late.

(b) Bilateral dilated fixed pupil is NOT the sign of brain death in elapid bite.

Key Takeaway
In endemic areas, in patients with vomiting, followed by stupor with or without
bilateral neurological deficits, neurotoxic envenomation must be ruled out.
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Grade Moderate.

Abstract A large number of people are admitted with vomiting, headache, and
blurring of vision after attending a party.

Story It is Saturday night, you’re manning the emergency department, and the
room is surprisingly quiet. You decide to work on an article that has been pending
for a while. As you sit down, a junior resident tells the nurse in charge “Oh, we’re
lucky—it’s a calm night!”

You stand up furiously. “You should never say something like that! You are
tempting fate!” Sure enough, in 5 min, the triage nurse runs up to you and says “It
looks like something big, Doctor. There are 6 ambulances from Kalluruchi (a vil-
lage 20 kilometres away).”

“See?! It’s all your fault!” You snarl at the hapless junior resident and mentally
prepare to deal with whatever is in store.

You obtain the history from a paramedical worker.

“There was a celebration in the village last night because a certain political party
won in the panchayat elections. I don’t know whether there was something wrong
with the food, but almost everyone who went to the party started having severe
abdominal pain and vomiting this morning. The staff at the primary health centre
was overwhelmed and they referred the patients here.”

You note that almost every bed in the emergency department is occupied.
Troubled, you look around wondering with which bed to start. You ask the nurse to
call in more staff, tell the junior residents to start triaging the patients, and begin to
examine the patient who looks sickest to you.

Mr. Shankar is a man in his early thirties, writhing on the bed in pain.

“My stomach pains, Doctor!” he moans. You are just about to palpate his abdo-
men, when he has a violent bout of vomiting. You try to ignore the vomitus on your
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pants and shoes as you endeavor to obtain intravenous access, and all around you
can hear voices crying in pain.

“My head hurts, doctor... it feels like it is going to explode!”

“My tummy hurts!”

“I can’t see anything! Please help me

The patient in the next bed appears extremely agitated—he leaps out of the bed
and grabs the nurse by the shoulders and shakes her.

“Do something for my pain! I can’t bear it!” he yells.

For a minute, you cannot move. You stand in the emergency department, looking
around—patients are screaming, doctors and nurses are yelling instructions at each
other, people are begging for some relief from their pain—you wonder what version
of hell you are working in.

By dint of a half-an-hour of extremely concerted effort from every single doctor
and nurse present, things calm down somewhat, patients are restrained, sedated, on
intravenous fluids and antiemetics. You take a breath and try to figure out what is
happening.

Mr. Shankar is no longer vomiting, but he appears very apprehensive.

“Please help me Doctor.” he weeps.

You note that his heart rate is 110/min, blood pressure is 150/100 mm Hg, and
the respiratory rate is 30 cycles per min. Auscultation of the chest reveals scattered
crackles and tachycardia. You cannot perform a detailed nervous system examina-
tion since the patient is still restless, but you do note that the pupils are only slug-
gishly reactive.

You order lab investigations and proceed to the next patient. By the time you
assess and stabilize patient number 4, the junior resident approaches you and says
“Doctor, I think you should have a look at these reports.”

Lab investigations are as follows:

122

Blood glucose: 104 mg%

pH: 7.3

Na: 143 mEq/L, K+: 4 mEq/L, Cl-: 105 mEq/L, HCO3-: 19 mEq/L
BUN: 36 mg/dL, s creat: 1.8 mg/dL

Urine ketones: negative

s. osmolality: 356 mOsm/kg

Questions What explains these symptoms and findings in multiple patients? Is it a
simple case of food poisoning? Or is there something else going on? What do the
lab investigations indicate?
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Analysis

The tetrad of visual, gastrointestinal, nervous system, and respiratory system find-
ings in a large group of people who attended a celebration together is suggestive of
methanol poisoning [1].

This is further corroborated by the labs obtained.

Anion gap [2] = Na* — (Cl~ + HCO3-) = 143-105—19 = 19 mmol/L (High)

Calculated osmolality = (2x sodium) + (Blood glucose/18) + BUN/2.8

= (2 x 143) + (104/18) + (36/2.8)

=286 + 5.7 + 12.85 = 304.5 mOsmv/kg

However, measured osmolality = 356 mOsm/kg.

Hence, osmolar gap = measured osmolality—calculated osmolal-
ity = 356-304 = 52 mOsm/kg.

The normal osmolar gap is up till 10 [3].

Thus, this is a case of high anion gap metabolic acidosis with a significant
osmolar gap.

Methanol is an organic solvent that when ingested accidentally or deliberately
results in metabolic acidosis and visual and neurological sequalae.

Etiopathogenesis

Methanol is an organic solvent which, when ingested accidentally or deliberately
results in metabolic acidosis and visual and neurological sequelaec. Methanol
poisoning can occur due to accidental or suicidal consumption. It is present in
anti-freeze, paint stripper, perfumes, and windshield washer fluid. It is sometimes
an adulterant in alcohol, especially affecting those of low socioeconomic status [4].

Methanol is oxidized by alcohol dehydrogenase to formaldehyde and then to
formic acid (Fig. 2.1).

Blocked by
fomepizole

& aethanol

Fig. 2.1 Metabolism of methanol.
ADH: Alcohol dehydrogenase.
aDH: Aldehyde dehydrogenase
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Formic acid affects the optic nerve by interfering with mitochondrial oxidative
phosphorylation and by damaging myelin. It also injures the basal ganglia, espe-
cially the putamen [5].

Clinical Features [6]

(a) Drowsiness, disinhibition, ataxia

(b) Pain in abdomen, vomiting

(c) Blurring of vision

(d) Seizures, coma

(e) Tachycardia, tachypnea, hypertension, pulmonary edema
(f) Optic disk blurring and hyperemia

If the patient survives the initial phase, extrapyramidal features may be seen after
10-14 days [7].

The term “circulus hypoxicus” [8] has been used to refer to the toxicity of metha-
nol. The initial metabolic acidosis due to methanol results in tissue hypoperfusion
and lactic acidosis which further perpetuate the toxicity of methanol.

Diagnosis

High anion gap metabolic acidosis with elevated osmolar gap is a clue to methanol
poisoning.

The osmolar gap may be used as a screening test for toxic alcohol consumption,
for example, methanol and ethylene glycol [9, 10]. Osmolar gap >25 necessitates
emergent therapy.

Treatment [11]

(a) Stomach wash with activated charcoal

(b) Fomepizole—inhibits alcohol dehydrogenase [12]

(c) Ethanol—if fomepizole is not available—orally or through nasogastric tube [13]
(d) Leucovorin/folic acid [14]

(e) Sodium bicarbonate if metabolic acidosis is present

(f) Hemodialysis may be required

(g) Supportive care: Intubation and mechanical ventilation, IV crystalloids

(h) Erythropoietin with methylprednisolone to protect against optic neuropathy [1].

To note: The anion gap may be falsely underestimated in patients with hypoal-
buminemia
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Grade Moderate

Abstract An adult male with Type 2 Diabetes Mellitus presents with symptoms
and signs of diabetic ketoacidosis, but the blood sugars are normal.

Story Mr. Pratik is not usually a party-goer. After work, he likes to return home for
a sedate cup of tea with his wife. However, missing the retirement party of his boss
is not really an option. He absolutely does not want to get the dangerous reputation
of not being a team player. Accordingly, barbered, suited, and bearing an expensive
gift, he reaches the event venue. There, like many introverts forced out of their com-
fort zone, he proceeds to go a little crazy. He drinks a couple of glasses of wine,
partakes liberally of the delicious snacks, and dances a clumsy and cringeworthy jig.

He pays for these excesses the next day, waking up with a pounding headache
and a dry mouth. He vomits repeatedly. He treats himself with water and antacids,
but that does not improve things noticeably. He feels weak and extremely fatigued
and has a tummy ache too. His wife insists that he meet a doctor; he shows up at
your clinic.

You note that other people who attended the party have not fallen ill, that Pratik
has vomiting but no loose stools, and though there is a little abdominal discomfort,
it is not severe and does not radiate to the back. He volunteers the history that he
used to smoke and consume alcohol occasionally when he was a college student, but
has been abstinent for the last 18 years. He also informs you that he has been on
treatment for diabetes for the last 10 years and that his sugars are well controlled
with tablets. He does not know the name of the tablet, but he remembers that his
doctor said that it works by increasing the urinary excretion of glucose.

You examine Pratik and note that he looks ill and toxic. The pulse rate is 110 per
minute, and the blood pressure is 100/70 mm Hg. His tongue is dry. Pratik is taking
deep, sighing breaths, and the respiratory rate is 30 cycles per minute.
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18 3 Patient Presenting with Vomiting, Hypovolemia, Kussmaul's Breathing, and...

The lungs are clear, SPO2 is 94% on room air, the abdomen is soft, and glucom-
eter random blood sugar is 110 mg %.

Questions What do you think we are dealing with here? How would you proceed
with investigations and treatment?
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Analysis
The salient points here are as follows:

(a) Adult patient with T2DM being treated with oral antidiabetic drugs—perhaps
an SGLT?2 inhibitor (increased urinary excretion of glucose)

(b) Unaccustomed alcohol intake, followed by vomiting and volume depletion

(c) Abdominal pain, dehydration, and perhaps Kussmaul’s breathing

(d) Blood sugar: 110 mg%

In other words, it is a clinical picture of diabetic ketoacidosis, but the
sugars are not very elevated—hence, it is Euglycemic Diabetic
Ketoacidosis (EDKA).

EDKA is an acute complication of diabetes, usually seen in patients treated with
SGLT?2 inhibitors, wherein there is a high-anion gap metabolic acidosis and ketone-
mia, but blood sugars do not generally exceed 200 mg% [1].

Etiopathogenesis The most common setting of EDKA is in a patient treated with
SGLT2 inhibitors. In fact, SGLT?2 inhibitors increase the risk of EDKA up to seven-
fold [2]. Both SGLT2I and DKA cause volume loss, resulting in counter-regulatory
hormone secretion, lipolysis, and ketosis [3] (Fig. 3.1).

Specifically, SGLT?2 inhibitors increase glucagon levels and alter the glucagon:
insulin ratio. This increases the level of circulating ketones even in the steady non-
EDKA state [4]. The effect of SGLT2 inhibitors in promoting glucosuria limits
hyperglycemia and exacerbates dehydration [5].

SGLT2i
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Fig. 3.1 Pathogenesis of EDKA.
SGLT2i—SGLT?2 inhibitors. DKA—Diabetic ketoacidosis
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In addition to SGTL2 inhibitor use, the following may be associated with
EDKA [6]:

Pregnancy

Decreased caloric Intake

Heavy alcohol use

Insulin use prior to hospital admission
Cocaine abuse

Pancreatitis

Sepsis

Nk Wb e

Clinical Features
Risk Factors

Prolonged fasting

Low carbohydrate diet
Dehydration

Low BMI

Pregnancy

Over-exertion

Alcohol dependence syndrome

Nk Wb e

Symptoms and Signs [7]

(a) Anorexia, nausea, vomiting
(b) Fatigue

(c) Pain in abdomen

(d) Dyspnea

(e) Tachycardia

Polydipsia and polyuria that are characteristic of DKA are often absent here.
In fact, the patient may present only with nonspecific symptoms and signs like
malaise, tachycardia, tachypnea, and fever [8].

Investigations [9]

Blood glucose—normally less than 200 mg%

Metabolic acidosis—one of the following—pH < 7.3, serum bicarb <I8,
anion gap >10

Blood glucose <200 mg%

Beta-hydroxybutyrate >3
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Fig. 3.2 Classification
of EDKA

Mild Moderate
pH 7.25-7.3 7-7.24

Severe

4

Classification EDKA is classified as per degree of acidosis (Fig. 3.2).

Treatment Insulin infusion at 1-2 units per hour until the anion gap and bicarbon-
ate levels normalize. Dextrose must be infused concurrently.

Key Takeaway

When a sick-looking patient with T2DM who is on SGLT2 inhibitors presents with
nausea, vomiting and abdominal pain, ketoacidosis must be excluded even if the
blood sugars are not elevated more than 200 mg%.
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Grade Moderate.

Abstract A young fit man, with no prior comorbidities, well protected against the
cold, is found dead in the Arctic region. He has no external injuries. The cause of
death must be ascertained.

Story The ZZZ country football team is very excited that their captain is getting
married. The 11 players, superbly trained and extremely fit, decide to have a stag
party a little out of the ordinary. They do not want to go the usual degenerate route
of drinking and clubbing. Instead, they charter a flight to go on a trek to explore
Svalbard.

They start out one fine morning in a Gulfstream 450. The pilot, the co-pilot, 11
players, and the team captain’s best friend are all in high spirits. Unfortunately, the
jet hits bad weather a little after it crosses the Arctic circle, and radio contact is lost.
When there is no news from the team for another day, the Sports and Aviation min-
istries spring in to action. They set up a group of four to travel to Svalbard and
investigate. The pilot, the co-pilot, the sports secretary, and you—the medical expert.

You all board the helicopter to make the trip, hoping against hope that your worst
fears do not come true. Unfortunately, 3 hours into the flight, the co-pilot spies
wreckage at 10 o’ clock. With great caution, the pilots land as close as they can to
the crashed plane.

You make your way to the plane, wincing at the battered aircraft and wondering
how anyone could possibly survive a crash of this magnitude.

You gingerly make your way into the aircraft and note sadly that both the pilots
have not made it. In fact, no one seems to have survived the crash, you realize, look-
ing at the bodies in each seat.

“Wait a minute! How many people were on this flight?” asks the sports secretary.

“Fourteen.”
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“Well, there are only 13 bodies! Maybe one of the team made it out alive!”
exclaims the sports secretary.

You all jump off the plane shining your torchlights, looking desperately for the
survivor. After a trek of about 10 km in the driving snow, you come across a tiny
tent, designed to withstand the Arctic nights. You rush to it, hoping against hope, but
when you reach it, you see a dead body—clad in survival gear designed for subzero
temperatures. There is a blood-stained knife close by; however, there are no external
injuries on the body.

You are unable to figure out what could have caused death in someone who was
at the pinnacle of fitness, who could trek 10 km in tough terrain, and who was
dressed in the best weatherproof apparel. There seem to be no external injuries. A
quick survey of the body reveals no abnormalities apart from some peeling of skin
on the palms. The surroundings do not yield much information apart from a pile of
large animal bones and fur a short distance away. You are stymied.

Question What caused the death? It was not the cold; it was not injury.
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Analysis
The first step is to list the possible causes of death in a situation like this:

(a) Injury due to the crash—this is an unlikely cause of death, considering that the
player trekked 10 km after the plane went down.

(b) The cold—again, less likely. He was equipped with the best of survival gear; he
was in a weatherproof tent.

(c) Could it have been a sudden myocardial infarction? Not impossible, but again,
unlikely in a young fit male with no comorbidities.

Let us see if it is possible to reach(a conclusion from the other clues provided:

(a) A blood-stained knife, a pile of bones, and fur near the body. That the player
killed some animal is a fair supposition. Again, a not unreasonable conclusion
is that he consumed the meat of the animal he killed, since it is unlikely that,
after the plane crash, he would be in the mood to hunt for sport.

(b) It has been specified that the incident occurred in the Arctic circle. The clue
here is in the location. Above the Arctic circle, in an around Svalbard, is where
you would find polar bears. How do we connect the polar bears to the death of
this fit young man with no external injuries at all? From the tale so far, it would
appear that the man hunted and killed the polar bear for food. Regrettably, his
survival training does not seem to have included information on the toxicity of
polar bear liver, which contains enough Vitamin A to kill 50 adults [1]. An addi-
tional clue is the peeling of the palms—a not so common physical examination
sign, which is seen in Vitamin A toxicity [2].

Pathogenesis (Fig. 4.1)

The fundamental mechanism of vitamin A toxicity stems from the saturation of cel-
lular retinol-binding proteins (RBPs) and subsequent accumulation of unbound reti-
nol in tissues. When intake exceeds the body’s storage and metabolic capacity, free
retinol and its metabolites can disrupt cell membrane stability through their deter-
gent-like properties [3]. This leads to cellular dysfunction across multiple organ
systems.

The liver, being the primary storage site for Vitamin A, experiences the initial
impact. Hepatic stellate cells are damaged, leading to perisinusoidal fibrosis and
portal hypertension [4]. Excess retinoids also interfere with bone remodeling by
enhancing osteoclast activity while suppressing osteoblast function, potentially
resulting in bone demineralization and increased fracture risk [5].
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Clinical Features [10]

Acute hypervitaminosis A manifests within hours to days of ingesting large amounts
of vitamin A (more than 660,000 IU).

Signs and Symptoms [6]

. Neurological manifestations: Severe headache, blurred vision, papilledema, and

increased intracranial pressure. Seizures may occur.

. Gastrointestinal symptoms: Nausea, vomiting, and abdominal pain. The deter-

gent-like effect of excess retinol on cell membranes can cause significant muco-
sal irritation.

. Skin changes: Desquamation, particularly of palms and soles, and hair loss.

Chronic toxicity develops over months to years of excess intake (>10 times

RDA). Additional features are as follows [7]:

|9 I SN OSIN \S)

. Musculoskeletal complications: Bone pain, hyperostosis, and increased risk of

fractures.

. Pseudotumor cerebri.

. Hepatomegaly, fibrosis, cirrhosis.

. Growth retardation in children.

. Vitamin A may be teratogenic in high doses [8].

Investigations [9] Diagnosis: Vitamin A levels >80 mcg/mL (25,000 IU/kg or
more), hypercalcemia, and impaired renal function:



Clinical Features 27

* Serum retinol levels (though these may not correlate well with toxicity)
¢ Liver function tests: may show transaminitis, hypertriglyceridemia

* Calcium and alkaline phosphatase levels

* Complete blood count

Imaging Studies

¢ Radiographic evaluation for bone changes

* Computed Tomography or Magnetic Resonance Imaging for suspected intracra-
nial hypertension

¢ Liver imaging to assess hepatic involvement

Treatment [10]

1. Cessation of vitamin A intake.
2. Hypercalcemia may be managed by intravenous hydration, corticosteroids, and
calcitonin.
. Emollients for those with skin peeling.
. Methylcellulose drops for those with dry eyes.
5. Treatment of increased intracranial pressure with mannitol or acetazolamide
when indicated.

B~ W

Long-Term Monitoring

* Regular assessment of liver function
¢ Bone density monitoring

* Ophthalmological follow-up

The prognosis generally improves with early recognition and intervention,
though some changes, particularly hepatic fibrosis, may be irreversible.

Fascinating factoid In 1974, a scientist Basil Brown, from the UK consumed 70
million units of vitamin A over a 10-day span, washing down this magnificent
amount with gallons of carrot juice. Unfortunately, he achieved the distinction of
being one of the first cases of mortality secondary to vitamin supplementa-
tion [11].

Key Takeaway

Supposedly safe nutraceuticals and supplements which our patients obtain over the
counter may be harmful—in themselves, in higher than advised doses, or by inter-
acting with prescription drugs. Many patients do not volunteer a history of nutra-
ceutical/supplement use, believing it is not relevant.

Advising women who are planning to conceive about the teratogenic potential of
vitamin A is crucial.



28

4 Sudden Death in Polar Climes: The Arctic Trek

References

10.
11.

. Ball MD, Furr HC, Olson JA. Acyl coenzyme A: retinol acyltransferase activity and the vitamin

A content of polar bear (Ursus maritimus) liver. Comp Biochem Physiol B. 1986;84(4):513-7.

. Carazo A, Macdkova K, Matousova K, Krémova LK, Protti M, Mladénka P. Vitamin A update:

forms, sources, kinetics, detection, function, deficiency, therapeutic use and toxicity. Nutrients.
2021;13(5):1703.

. Howard WB, Willhite CC. Toxicity of retinoids in humans and animals. J Toxicol Toxin Rev.

1986;5(1):55-94.

. Kowalski TE, Falestiny M, Furth E, Malet PF. Vitamin A hepatotoxicity: a cautionary note

regarding 25,000 IU supplements. Am J Med. 1994;97(6):523-8.

. Baineni R, Gulati R, Delhi CK. Vitamin A toxicity presenting as bone pain. Arch Dis Child.

2017;102(6):556-8.

. Penniston KL, Tanumihardjo SA. The acute and chronic toxic effects of vitamin A. Am J Clin

Nutr. 2006;83(2):191-201.

. Chisholm JT, Abou-Jaoude MM, Hessler AB, Sudhakar P. Pseudotumor cerebri syndrome

with resolution after discontinuing high vitamin A containing dietary supplement: case report
and review. Neuro-Ophthalmology. 2018;42(3):169-75.

. Bastos Maia S, Rolland Souza AS, Costa Caminha MD, Lins da Silva S, Callou Cruz RD,

Carvalho dos Santos C, Batista FM. Vitamin A and pregnancy: a narrative review. Nutrients.
2019;11(3):681.

. Shasho R, Shasho M. Diagnostic approach common cases of vitamins toxicity in children. Sch

J Appl Med Sci. 2022;10(1):1-8.

Olson JM, Ameer MA, Goyal A. Vitamin A toxicity. In: StatPearls [Internet]; 2023.

Basil Brown | Fact | FactRepublic.com [Internet]. [cited 2025 Mar 23]. Available from: https://
factrepublic.com/facts/15949/#google_vignette


http://factrepublic.com
https://factrepublic.com/facts/15949/#google_vignette
https://factrepublic.com/facts/15949/#google_vignette

®

Check for
updates

Grade Moderate.

Abstract A stressed individual on a wellness vacation develops rash and unsteadi-
ness of gait.

Story Mr. K was a hot shot marketing consultant in New York City—his days were
busy making money, and his dreams at night were of how to make more. He lived
on a steady diet of caffeine, nicotine, and stress. Was it any wonder that his health
took a hit?

When he met his physician for an annual checkup, the good doctor told him to
either make a change or reserve a hospital bed for himself.

“You don’t understand, doc.” K said. “I can’t slow down now—there is too much
at stake.”

“That’s all very well,” the doctor said, “but if you want to be present at the
autumn stockholders’ convention, you will have to stay away from work for a while.”
K reluctantly came to terms with the idea of taking his first break in 25 years.

Never one to do something by half measures, he did extensive research and found
a wellness resort on the banks of the Ganges in the Indian state of Bihar which
seemed to be just what the doctor prescribed.

Strangely, K fell in love with the resort, slowly but steadily. He spent mornings
on the stone steps by the river, watching the mist dissolve into the sunshine and
listening to the boatmen sing. His days were a blur of healthy meals and long walks
and periods of quiet reflection.

By the end of his first month at the retreat, he could not believe how young and
healthy and light he felt. He was not sure if it was the rest, the healthy diet, or the
natural remedies doled out every day, but he was feeling like a new man, so he
extended his stay by another 6 months.
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Unfortunately, by the end of the fourth month, Mr. K felt his health take a down-
ward trend, and he could not figure out why. He had a continuous tummy upset—
sometimes loose stools, sometimes vomiting. His feet started feeling numb
sometimes and painful at others. One evening, on his way back in the dark from the
dining room to his cottage, he felt so unsteady he had to sit down and call for help.

Another strange thing he noticed was that his skin was darkening, but he ascribed
this to the effect of the blazing Indian sun.

Things came to a head when he noticed his palms and his soles peeling—he
decided that at this point, a nature cure could not be of much help, and decided to
meet a doctor soon.

Mr. K meets you in your clinic at the end of a busy day. You listen to his story and
proceed with the examination. You note that his palms and soles have a papular rash.

His liver is palpable three fingerprints below the right costal margin, and ankle
jerks are absent bilaterally. There is a glove and stocking sensory loss and some
weakness in the hands and feet.

Question What do you think is happening with Mr. K? Is it just an inability to
adjust to the heat and humidity of India or is it something more specific?
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Analysis
The key points here are:

(a) Indian state of Bihar

(b) Consumption of natural remedies

(c) Loose stools and vomiting

(d) Hyperpigmentation, rash, peeling of skin on palms and feet
(e) Clinical examination suggestive of a peripheral neuropathy

The intake of natural remedies for a prolonged period preceding the symptoms
are a clue to chronic poisoning. The triad of gastrointestinal, dermatological, and
neurological symptoms and signs point toward arsenic as the cause [1].

Chronic arsenic poisoning, also known as arsenicosis, arises from prolonged
exposure to elevated levels of arsenic. Arsenic is a widely distributed element found
in the earth’s crust, air, and water [2]. Chronic arsenic poisoning is a global public
health concern, with significant occurrences in areas where drinking water is con-
taminated with arsenic. Prevalence varies depending on regional arsenic levels, with
some areas showing higher incidence due to natural deposits or industrial
contamination.

Etiology

Arsenic exists in various forms, with inorganic arsenic compounds generally being
more toxic than organic forms. Arsenic can be classified based on its

(a) Chemical form: Inorganic (e.g., arsenic trioxide and arsenic disulphide) or
organic (e.g., arsenobetaine) [3]

(b) Valence state: Trivalent (As[III]) or pentavalent (As[V]), with trivalent arseni-
cals being more toxic [4]

(c) Source of exposure: Environmental, occupational, medicinal

The primary causes of chronic arsenic poisoning are:

(a) Contaminated drinking water: When the groundwater contains high levels of
naturally occurring arsenic [5].

(b) Traditional medicines: Certain Ayurvedic and traditional medicines may con-
tain arsenic. For example, “Talkeshwar Ras” contains “Manashila” (arsenic
disulphide) and “Haritala” (arsenic trioxide) [6]. Chinese patent medicines may
also contain realgar, a highly arsenical compound.

(c) Occupational exposure: In workers in industries such as smelting, mining, and
pesticide production [7].

(d) Dietary exposure: Rice and rice-based products can accumulate arsenic from
contaminated soil and water [8].
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Pathogenesis [9]

Arsenic toxicity occurs through the following:

(a) Enzyme inhibition: Arsenic inhibits sulfhydryl group-containing cellular
enzymes, disrupting cellular functions [10].

(b) Arsenolysis: Arsenic replaces phosphate in high-energy compounds, interfer-
ing with energy production [11].

(c) Oxidative stress: Arsenic induces oxidative stress, leading to cellular dam-
age [12].

(d) DNA damage: Arsenic and its metabolites can cause DNA damage, gene muta-
tion, and chromosomal aberrations, contributing to carcinogenesis [13].

(e) Disruption of cellular signaling: It can disrupt the cellular levels of tumor pro-
tein p5326 [14].

Trivalent arsenic compounds are more potent in inhibiting enzymes, while pen-
tavalent compounds are more involved in arsenolysis.
Clinical Features

Chronic arsenic poisoning presents with a range of clinical manifestations:

Skin Melanosis, leukoderma, raindrop-like hypopigmentation, hyperkeratosis,
especially on palms and soles [15]

Neurological Symmetrical sensorimotor polyneuropathy, toxic delirium and
encephalopathy; verbal IQ and long-term memory affected [16]

Gastrointestinal Nausea, vomiting, diarrhea and metallic taste [16]

Cardiovascular Hypotension, arrhythmias, including prolonged QT interval,
peripheral vascular disease

Hematological Anemia, pancytopenia, bone marrow depression
Renal Proteinuria, acute kidney injury
Hepatic Hepatitis, noncirrhotic portal hypertension

Arsenic is a carcinogen.
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Investigations [17]

Urine: Elevated total arsenic levels, typically greater than 1000 mg/L in acute toxic-
ity. It is the most commonly tested sample.

Blood: High serum or tissue total arsenic.

Hair and nails: Can confirm exposure over months.

Complete blood count: To assess anemia and pancytopenia.

Liver function tests: To evaluate liver damage.

Renal function tests: To assess kidney function.

Nerve conduction studies: Motor and sensory axonopathy.

Diagnosis

Two major criteria used for diagnosis are: (1) the presence of pigmentary and/or
keratotic skin lesions and (2) evidence of exposure to elevated levels of arsenic
established by the history of intake of arsenic-contaminated water or by significant
arsenic concentrations in urine, hair, or nails.

Laboratory confirmation Measurement of arsenic levels in urine, blood, hair,
and nails.

Treatment

The primary goals of treatment are to remove the source of exposure and manage
symptoms.

(a) Exposure cessation: Eliminating ongoing and future exposure

(b) Chelation therapy [18]: Chelating agents like penicillamine, dimercaptosuc-
cinic acid (DMSA), or British Anti-Lewisite (BAL) may be considered [19].
However, chelation is more useful in acute arsenic toxicity, and its effectiveness
in chronic poisoning is debatable.

Symptomatic Management

(a) Neuropathy: Vitamin A analogues (retinoids) may be beneficial.

(b) Skin lesions: Keratolytic ointments for symptomatic relief.

(c) Supportive care: Intravenous fluids, cardiac monitoring, and management of
organ dysfunction.

(d) Nutritional support: A high-protein diet with vitamins A, E, and C may aid
recovery.
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Key Takeaway

Nutraceuticals, native medications, and over-the-counter drugs may contain ingre-
dients detrimental to health. Hence, the patient must always be asked about the use
of these.

References

AW N~

10.

11.

12.

13.

14.

15.

16.

17.
18.

19.

. Ratnaike RN. Acute and chronic arsenic toxicity. Postgrad Med J. 2003;79(933):391-6.

. Oremland RS, Stolz JF. The ecology of arsenic. Science. 2003;300(5621):939—44.

. O’Day PA. Chemistry and mineralogy of arsenic. Elements. 2006;2(2):77-83.

.Jain CK, Ali 1. Arsenic: occurrence, toxicity and speciation techniques. Water Res.

2000;34(17):4304-12.

. Prakash S, Verma AK. Arsenic: it's toxicity and impact on human health. Int J Biol Innov

1JBI. 2021;3(1):38-47.

. Yadav S, Kapoor R. A review on chronic toxicity of arsenic. 12(16).
. Vimercati L, Gatti MF, Gagliardi T, Cuccaro F, De Maria L, Caputi A, et al. Environmental

exposure to arsenic and chromium in an industrial area. Environ Sci Pollut Res.
2017;24(12):11528-35.

. Davis MA, Signes-Pastor AJ, Argos M, Slaughter F, Pendergrast C, Punshon T, et al. Assessment

of human dietary exposure to arsenic through rice. Sci Total Environ. 2017;586:1237-44.

. Singh AP, Goel RK, Kaur T. Mechanisms pertaining to arsenic toxicity. Toxicol Int.

2011;18(2):87.

Nriagu LB. Molecular aspects of arsenic stress. J Toxicol Environ Health B Crit Rev.
2000;3(4):293-322.

Saha JC, Dikshit AK, Bandyopadhyay M, Saha KC. A review of arsenic poisoning and its
effects on human health. Crit Rev Environ Sci Technol. 1999;29(3):281-313.

Lantz RC, Hays AM. Role of oxidative stress in arsenic-induced toxicity. Drug Metab Rev.
2006;38(4):791-804.

Bhadauria S, Flora SJ. Response of arsenic-induced oxidative stress, DNA damage, and metal
imbalance to combined administration of DMSA and monoisoamyl-DMSA during chronic
arsenic poisoning in rats. Cell Biol Toxicol. 2007;23:91-104.

Yan W, Zhang Y, Zhang J, Liu S, Cho SJ, Chen X. Mutant p53 protein is targeted by arse-
nic for degradation and plays a role in arsenic-mediated growth suppression. J Biol Chem.
2011;286(20):17478-86.

Shannon RL, Strayer DS. Arsenic-induced skin toxicity. Hum Toxicol. 1989;8(2):99-104.
Rodriguez VM, Jiménez-Capdeville ME, Giordano M. The effects of arsenic exposure on the
nervous system. Toxicol Lett. 2003;145(1):1-18.

Saha KC. Diagnosis of arsenicosis. J Environ Sci Health A. 2003;38(1):255-72.

Bjgrklund G, Oliinyk P, Lysiuk R, Rahaman MS, Antonyak H, Lozynska I, Lenchyk L, Peana
M. Arsenic intoxication: general aspects and chelating agents. Arch Toxicol. 2020;94:1879-97.
Kosnett MJ. The role of chelation in the treatment of arsenic and mercury poisoning. J Med
Toxicol. 2013;9:347-54.



®

Check for
updates

Grade Difficult.

Abstract An elderly gangster is suffering from weakness, forgetfulness, palpita-
tions, and unsteadiness. His body responds to toxins in an unexpected way.

Story Mr. PG is an aging gangster. Though he is 65 years old, he maintains his
reputation of being unreasonable, unpredictable, and uncontrollably violent. His
enemies can be counted in thousands. They have a lot to lose if PG continues his
reign of terror.

In smoke filled clubs on dark rainy nights, you would find gentlemen with dead
eyes planning, whispering, and wondering how and when to make PG meet
his maker.

Though PG strikes fear into the hearts of all and sundry, the truth is, he is very
afraid himself. For the last 4 months, his mind and body seem to be failing. He finds
it difficult to concentrate and tends to get confused when he has to process informa-
tion. He finds food tasteless and difficult to eat. Fatigue overwhelms him by the time
he finishes his customary rounds of his factories, his bars, and his brothels, and he
gets breathless when he walks too fast. PG finds it inconceivable that he should fall
ill. Has not he lived a life of discipline for as long as he can remember? Exercises at
the break of day, absolutely no alcohol or smoking—and as for recreational drugs—
they are for PG’s customers—he personally eschews anything that would impair his
functioning.
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He does not want to visit a doctor. Nothing brings down power like the rumor of
infirmity or weakness. Thus, PG soldiers on, and no one can guess that he is not at
the height of physical and mental well-being.

This morning, PG notes that the stormy sky is a particularly virulent shade of
purple and worries that it is an omen of bad things coming. It is still not light as he
walks to the kitchen for his customary pre-exercise glass of carrot juice. Tired and
irritable, with his heart pounding, he stomps and staggers down the dark corridor.

His glass of juice awaits him; this time, however, his enemies had poisoned it. He
drank it all, with no i1l effects.

Questions
A. What is going on with Mr. PG?
B. What was the poison?
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Analysis

If one takes away the details of PG’s unlawful but exciting life, what remains is the
following:

(a) Loss of appetite

(b) Fatigue and exertional palpitations (heart pounding)—suggestive of anemia

(c) Imbalance while walking in the dark (stomping and staggering down the dark
corridor)—suggestive of posterior column involvement (this is the history
counterpart of a positive Romberg’s sign)

A diagnosis which integrates both anemia and posterior column involvement
would be Vitamin B12 deficiency.

Considering this, how do we explain PG’s resistance to poison? Is there any illness
which would cause Vitamin B12 deficiency as well as resistance to a certain poison?
Let us answer this question by asking this question: For Vitamin B12 deficiency to
occur, where would the pathology be? Logically, it should be in the place where
Vitamin B12 is absorbed. Though Vitamin B12 is absorbed in the ileum, this process
requires the secretion of intrinsic factor (IF) by the gastric parietal cells, release of
B12 from the bound protein by the action of gastric acid secreted by oxyntic cells,
binding of B12 to IF, and thereafter absorption of Vitamin B12 in the ileum [1]. Can a
disease in either the duodenum, ileum, or gastric mucosa protect against a certain
poison? One possibility is achlorhydria, due to atrophic gastritis (AG).

Hydrochloric acid in the stomach converts cyanide into its active form,
HCN. Patients who have achlorhydria do not often suffer the effects of cyanide
poisoning [2].

The famous example here is Grigori Rasputin, from Russia:

“Ra ra Rasputin, lover of the Russian queen
They put some poison in to his wine

Ra ra Rasputin, Russia’s greatest love machine
He drank it all and said ‘I feel fine’”

One of the many theories of how Rasputin escaped from cyanide poisoning is
that he suffered from achlorhydria, and thus cyanide did not convert into HCN.

Cyanide Poisoning

Cyanide binds and inhibits cytochrome oxidase, which is needed for oxidative
phosphorylation [3]. Thus, tissue utilization of oxygen is inhibited, resulting in cel-
lular dysfunction. Cyanide smells like bitter almonds. Interestingly, the ability to
detect this smell is genetically determined and is not universal [4].

Cyanide poisoning presents as headache, nausea, metallic taste, drowsiness, diz-
ziness, anxiety, mucous membrane irritation, and hyperpnoea [S5]. Later, frank
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dyspnoea, bradycardia, hypotension, arrythmias, and periods of cyanosis and
unconsciousness develop.

The following are antidotes to cyanide [6], though hopefully, we will not have
the need to use them:

(a) Sodium thiosulphate
(b) Sodium nitrite

(c) 4-DMAP

(d) Dicobalt edetate

(e) Hydroxocobalamin

Vitamin B12

Among other functions, it is also required for RBC production and myelination of
nerves. Hence, Vitamin B12 deficiency results in dyserythropoiesis and impaired
myelination, causing anemia and posterior column dysfunction.

Pathophysiology of Vitamin B12 Deficiency in AG [7]

* Reduced Intrinsic Factor Production: In AG, the immune system targets and
destroys parietal cells, leading to a decrease or absence of IF production. Without
adequate IF, Vitamin B12 cannot be properly absorbed in the ileum.

* Impaired Release of Vitamin B12 from Food Proteins: Gastric acid and pepsin
are necessary to release Vitamin B12 from food proteins. The reduction in gastric
acid secretion in AG impairs this process, further reducing B12 absorption. Thus,
individuals with atrophic gastritis may have difficulty absorbing B12 from food
but may be able to absorb crystalline B12 from supplements.

Clinical Features of Vitamin B12 Deficiency in AG [8]

(a) Anemia: Vitamin B12 deficiency causes megaloblastic anemia, characterized
by macrocytic red blood cells, hypersegmented neutrophils, and, in severe
cases, pancytopenia. Symptoms include fatigue, weakness, light-headedness,
and palpitations.

(b) Markers of autoimmunity like vitiligo.

(c) Beefy red tongue and hyperpigmented knuckles.

(d) Neurological manifestations: B12 deficiency can lead to various neurological
symptoms, including:

I. Peripheral neuropathy: This presents as paresthesias and sensory loss,
often starting in the extremities.
II. Optic neuropathy.
III. Characteristic combination of absent ankle jerk and upgoing plantar.
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IV. Loss of proprioception.
V. Positive Romberg’s sign.
VI. Cognitive decline—memory loss and confusion.
VII. Neuropsychiatric manifestations: depression, psychosis, and dementia.
VIII. Gastrointestinal manifestation: Atrophic glossitis.

Treatment [9]

Vitamin B12 supplementation: Inj. B12 1000 ug IM daily for a week; then, weekly
for a month and then monthly for 3 months, followed by high-dose oral supplemen-
tation lifelong.

Subacute Combined Degeneration of the Cord (SCD)

* SCD is a specific neurological syndrome that can occur as a result of chronic and
severe Vitamin B12 deficiency [10].

e Pathophysiology: The deficiency of B12 causes abnormal lipid and protein
methylation reactions, which are needed for myelination. Lack of B12 can
lead to demyelination of the posterior and lateral columns of the spi-
nal cord.

* Clinical presentation [11]: SCD presents with a combination of

I. Sensory ataxia: Loss of proprioception, leading to gait disturbances
II. Paresthesias: Numbness, tingling, and burning sensations in the extremities
III. Spastic paraparesis

¢ The neurological manifestations of Vitamin B12 become irreversible if treatment
is delayed.

Autoimmune Gastritis (AlG) and Achlorhydria [12]

Atrophic gastritis (AG) is characterized by the replacement of normal gastric with
atrophic and metaplastic tissue. AG is a premalignant condition that increases the
risk of gastric cancer [13].

Epidemiology

Autoimmune atrophic gastritis (AAG) has an estimated prevalence between 0.3%
and 2.7% in the general population. The prevalence is higher in areas with a high
incidence of Helicobacter pylori infection and gastric cancer.

Etiology: AG is classified into [14]:
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Autoimmune metaplastic atrophic gastritis (AMAG): This results from the pro-
duction of autoantibodies against parietal cells and the intrinsic factor. AMAG
spares the antral mucosa. It may be associated with other autoimmune conditions
such as thyroid disease and type 1 diabetes. Parietal cell loss leads to reduced
production of gastric acid and intrinsic factor, resulting in hypergastrinemia and
potential B12 deficiency.

Environmental metaplastic atrophic gastritis (EMAG): This form is caused by
chronic H. pylori infection, leading to gastric mucosal atrophy and metaplasia.

Diagnosis [15]

Endoscopy reveals a pale mucosa, loss of gastric folds, and prominence of sub-
mucosal blood vessels. The rugal folds are flattened, and submucosal vessels are
visible.

Biopsies: Two biopsies from the antrum and two from the corpus are recom-
mended. Histology reveals atrophy of the oxyntic mucosa, intestinal metaplasia,
enterochromaffin-like (ECL) cell, hyperplasia, and gastrin cell hyperplasia in the
antrum [16].

Vitamin B12 levels: Serum vitamin B12 levels are measured; however, these can
fluctuate and may be normal in cases of cobalamin-responsive disorders.
Homocysteine and methylmalonic acid (MMA): These are typically elevated in
B12 deficiency.

Serology [17]:

— Antiparietal cell antibodies (APCA).

— Anti-intrinsic factor antibodies (AIFA).

— Pepsinogen I and II and Gastrin-17: A low pepsinogen I/II ratio and high gas-
trin-17 levels are suggestive of autoimmune gastritis.

— H. pylori serology: Detection of antibodies to H. pylori can help determine if
EMAG is the cause.

Treatment

Iron supplementation.

H. pylori eradication for EMAG.

Proton pump inhibitors (PPIs) may worsen malabsorption. H2 receptor antago-
nists are used for symptom relief.

Endoscopic surveillance is recommended for patients with AG, particularly those
with AMAG, due to the increased risk of gastric cancer and NETs. Surveillance
intervals should be based on risk stratification.

Emerging therapies: Locally acting anti-inflammatory agents are under develop-
ment to reduce gastric inflammation and prevent the progression of atrophy and
metaplasia.
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Abstract An adult female presents with insidious onset, gradually progressive
symptoms in the form of weakness, weight loss, breathlessness, swelling of feet,
and bruising.

Story Mrs. Sampriti totters into your clinic in her silks and high heels.
Accompanying her is her husband, Mr. Sahu, a bewhiskered gentleman who looks
harassed and ill-tempered in equal measure.

You greet them both and walk forward to shake hands. Sampriti withdraws—
“Sorry, my fingers hurt all the time—I’ve stopped shaking hands”.

You ask them both to be seated and proceed to obtain a history where Sampriti
complains, and her husband chimes in like a grumpy echo.

“What seems to be the problem?” you enquire politely.

“I'm feeling so tired all the time and I’ve lost so much weight, doctor” Sampriti
says throatily.

“She’s on a crazy diet half the time.” says the husband.

“My feet are swollen.” mutters the wife.

“It’s those high heels she wears,” counters the husband.

“I feel so short of breath while walking, maybe my tongue is blocking my throat.”
moans Sampriti.

“Yes, it has become huge with all the exercise you are giving it.” Sahu sniggers.

“Have you had any other health issues like diabetes, high blood pressure, thyroid
problems?”
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44 7 Cluster of Unexplainable Symptoms: The Hysterical Wife

“No, doctor. Everything has been tested and found normal.”

“Any problem with passing urine? Or stool?”

“No, but my urine looks very bubbly when I pass it.”

“You must be very concerned about these problems.” you tell Sampriti
sympathetically.

“Yes, I am. My mother had problems with her nerves in her early sixties and
passed away well before her time.”

You proceed to examine her.

Your findings are as follows:

BP: 120/80 mm Hg supine, 100/68 mm Hg standing.

You request Sampriti to lie down on the examination couch. As you begin to
examine her, you notice a fair amount of bruising on her arms and thighs and a rac-
coon eye appearance too. This worries you—you ask Sahu to leave the room and
discreetly ask Sampriti about domestic violence which she denies emphatically. You
proceed with the examination and find increased Jugular venous pressure (JVP), a
right ventricular third heart sound (RVS3) and hepatosplenomegaly.

Question

1. Were Mrs. Sampriti’s problems real or imagined? What do you think is going on
with her?

2. How would you like to proceed with the investigation and treatment?
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Analysis
The problems were very real indeed. Reflect on the history and findings again:

(a) Throaty voice: hoarse voice

(b) Fatigue and loss of weight

(c) Pedal edema, perhaps proteinuria (frothing of urine present), Either Congestive
cardiac failure or Right ventricular failure?

(d) Breathlessness on exertion? Because of heart failure? Because of lung disease?

(e) Sensation of tongue blocking the throat: macroglossia

(f) Family history suggestive of neuropathy

(g) Orthostatic hypotension

(h) Bruising and raccoon eyes—coagulopathy

Putting these features together—a multisystem disease causing neuropathy,
coagulopathy, and macroglossia, with perhaps a hereditary component, one comes
up with the possibility of amyloidosis.

Amyloidosis is a condition with protean manifestations involving multiple sys-
tems due to the deposition of insoluble beta-sheet fibrillar protein in various tis-
sues [1].

Classification

The current classification of amyloid is based upon the protein deposited. Some of
the major subtypes are as follows:

A. AL—immunoglobulin light chain [2]—characterized by nephrotic range pro-
teinuria, carpal tunnel syndrome, and edema

B. AA—due to chronic inflammation (rheumatoid arthritis and inflammatory
bowel disease)—this affects the kidney [3]

C. ATTR—hereditary or age-related—cardiomyopathy common [4]

D. Beta-2 microglobulin [5]

Misfolding of proteins, resulting in extracellular deposition of insoluble fibrils
can occur due to various reasons [6]:

(a) Accumulation of excess protein: HD patients and beta-2 microglobulin.

(b) Tendency to acquire abnormal configuration with aging: ATTR.

(c) Alteration of amino acid composition in the protein leads to a. loss of function
of b. pathological aggregation (hereditary amyloid).

(d) Acute-phase reactants associated with inflammation.
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Clinical Features

a) Symptoms: fatigue, loss of appetite, loss of weight

b) General examination: macroglossia

¢) Fat pad at shoulder

d) GIT: hepatosplenomegaly, malabsorption, constipation, bacterial overgrowth

e) Neurological—length-dependent peripheral neuropathy, particularly carpal tun-
nel syndrome, autonomic neuropathy leading to orthostatic hypotension

f) CVS: diastolic, followed by systolic dysfunction

g) Hematological: coagulopathy, ecchymoses, periorbital purpura

Labs would reveal proteinuria, sometimes in the nephrotic range.
Tissue biopsy shows the characteristic apple green birefringence on Congo red
staining.

Treatment

1. AL amyloidosis—treatment of underlying plasma cell disease—stem cell trans-
plant, bortezomib [2]

2. AA amyloidosis—management of the underlying infectious or immune

disease [7]

Dialysis-related amyloidosis—to consider renal transplant [8]

Transthyretin amyloidosis—Iliver transplant

RNA-targeted therapies—patisiran, vutrisiran, inotersen, and eplontersen

Stabilization of transthyretin tetramers—Tafamidis and diflunisal [9]

SN AW

Investigational Therapies

* RNA silencing

* Gene editing

* Inhibition of proteolysis

e Immunotherapy

» Targeting of serum amyloid P
* Fibril disruptor

Key Takeaway

Diseases with multisystem manifestations can masquerade as functional. They may
have a disparate number of complaints, and an astute clinician’s insights may be
required to suspect and diagnose.
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Grade Easy.

Abstract An adult male, regular consumer of ethanol and nicotine, who presents
with difficulty in movement and muscle ache.

The Story Richard sits in your clinic with his wife, Sue. There are some bad vibes
in the air, perhaps a disagreement between husband and wife.

“Good afternoon,” you greet them. Richard has been your patient for a couple of
years now, and you have a fair measure of the man. He is one of the jolly, gregarious
types, but he does not look so happy today. You wonder if it is because of the strict
warning you gave him when you met him last—no booze, no smoking, and no
junk food.

“How are you, Richard?” you ask pleasantly.

“Not bad, not bad.”

“I hope you’ve cut down on the nicotine and ethanol.”

“Of course!” he says with a hearty laugh. “What’s the point of having an excel-
lent doctor, if I don’t obey his instructions.”

Sue snorts bitterly.

“This is apparently some new meaning of the word obey that I was not aware of.
He continues to smoke, doctor, continues to imbibe.”

“What’s life without a little fun, eh doc?” Richard guffaws, nudging you with his
bony elbow.

You wince and ask, “Have you come for a routine check-up or is there something
else troubling you?”
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“You know how Sue is—she fusses a lot.”

“He has become old before his time, doctor. He groans and moans when he
moves. In fact, my 90-year-old mother gets out of a chair faster than him.”

“It’s just that my muscles get cramped and achy quite often. It gets better once I
walk for a while, doctor. It’s just the initial few moments where I feel weak and find
it difficult to move. I’'m no longer the young man you married, my dear,” Richard
tells his wife roguishly.

“That’s a fact. And see, doctor, we are discussing his health—such an important
issue—he’s sitting there with his eyes half closed as if he couldn’t be less interested
in what we are saying.”

You glance at Richard and note that he is not uninterested—he appears to have
ptosis of both eyes which makes him look sleepy and dull.

You proceed with(the physical examination; and your findings are as follows:

* Ptosis bilaterally.

¢ No muscle wasting.

* Power 3/5 proximal lower limbs. Normal distally. Upper limbs are normal.
¢ Lower limb deep tendon reflexes are absent.

Questions What might Richard’s diagnosis be? Are there any maneuvers you
would like to do to narrow down the diagnosis further?
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Analysis

When you remove all the frills and drama, what is left is essentially the following:
A chronic smoker who presents with

(a) Proximal muscle weakness (difficulty in rising from a chair).

(b) Weakness which improves with movement “It’s just the initial few moments
when I feel weak, and it is difficult to move. It gets better after I move a bit.”

(c) Ptosis, absent tendon reflexes in lower limbs.

Diagnosis This is a case of Lambert-Eaton myasthenic syndrome (LEMS) , per-
haps secondary to bronchogenic cancer in a chronic smoker. Checking the power
again after voluntary muscle contraction might reveal post-exercise or post-
activation facilitation.

Lambert-Eaton myasthenic syndrome (LEMS) is a disorder of neuromuscular
junction transmission characterized by muscle weakness due to reduction in the
release of acetylcholine (ACh) from presynaptic nerve terminals, despite normal
ACh vesicle number and concentration and normal postsynaptic ACh receptors [1].
This reduction in ACh release is a consequence of impaired calcium influx into the
presynaptic terminal, a process mediated by voltage-gated calcium channels
(VGCCs).

Etiopathogenesis [2]: LEMS may be paraneoplastic, non-neoplastic, or toxic
(Fig. 8.1). VGCCs are essential for the release of ACh. Upon arrival of a nerve
impulse, depolarization opens VGCCs, allowing calcium ions to flow into the
nerve terminal. This calcium influx triggers the fusion of ACh-containing vesicles
with the presynaptic membrane, releasing ACh into the synaptic cleft ( Fig. 8.2a).
Antibodies directed against VGCCs located on the presynaptic nerve terminal dis-
rupt the normal functioning of these channels, which is crucial for calcium influx.
This reduces the calcium influx through the VGCCs, leading to diminished ACh
release (Fig. 8.2b).

Fig.8.1 Causes of LEMS

Paraneoplastic

Non
paraneoplastic
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Fig. 8.2 (a) Transmission across the neuromuscular junction; (b) Antibodies against VGCC and
the decreased release of AcH.

VGCC: Voltage-gated calcium channels.

(Created in BioRender. Bhat, S. (2025) https://BioRender.com/7axwulx)

Clinical Features [3]: The classic presentation of LEMS involves a triad of symp-
toms: proximal muscle weakness, autonomic dysfunction, and diminished or absent
deep tendon reflexes.

Muscle weakness typically manifests as an insidious onset, gradually progres-
sive proximal muscle weakness, particularly affecting the lower limbs. Patients
often report difficulty rising from a seated position, climbing stairs, or walking. The
weakness tends to be symmetrical, progressing from proximal to distal and from
caudal to cranial regions, eventually reaching the oculobulbar area. Upper extremity
weakness is less prominent. Many patients describe a sensation of aching or stiff-
ness in the muscles. It is also important to note that the degree of weakness is often
less than the functional difficulty would lead one to expect, and patients might be
suspected to be malingering. Deep tendon jerks are diminished or absent.

Ptosis and diplopia occur early in the disease, followed by dysphagia and
dysarthria.

The prevalence of autonomic symptoms in LEMS varies from 80% to 96%. The

most frequently reported symptoms are dry mouth, constipation, erectile dysfunc-
tion, orthostatic hypotension, and altered sweating.
The hallmark of LEMS is post-exercise or post-activation facilitation [4]. This phe-
nomenon is characterized by enhanced muscle strength and deep tendon reflexes
after a brief, vigorous muscle activity. It is caused by the increased calcium influx
that occurs with repeated stimulation, thus increasing the amount of Ach that is
released into the synapse.


https://biorender.com/7axwu1x
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It is important to note that the effect of post-exercise facilitation is temporary.
More sustained physical activity can often induce muscle weakness.

Investigations

(a) Nerve conduction studies

(b) Repetitive nerve stimulation [5]

(c) Needle electromyography and single fiber electromyography if diagnosis is
uncertain

(d) VGCC antibody testing [6]

(e) Meticulous search for malignancy to rule out paraneoplastic LEMS [7]
(Fig. 8.3a—c)

N

Fig. 8.3 (a—c) Small-cell carcinoma lung. (Image contributed by Dr. Ram Shenoy Basti, FMMC)
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Diagnosis [8]
The following are the diagnostic criteria for LEMS:

1. Clinical features

(a) Proximal muscle weakness
(b) Reduced deep tendon reflexes
(c) Autonomic symptoms

2. VGCC antibodies
3. Repetitive nerve stimulation abnormalities

(a) Low compound muscle action potential
(b) Decrement > 10%
(c) Increment > 100% after maximum voluntary contraction

Differential Diagnosis

(a) Myasthenia gravis
(b) Inflammatory myositis

Treatment

Definitive management of paraneoplastic-associated LEMS is the treatment of the
malignancy. Amifampridine (3,4-aminopyridine) [9] is the initial treatment for the
patients of LEMS with significant weakness [10]. If improvement is not satisfac-
tory, the algorithm in Fig. 8.4 can be followed for escalating treatment [11].

If the patient does not respond to cyclophosphamide and MMF, rescue therapy
with rituximab [12] and plasmapheresis [13] may be considered.

Key Takeaway

(a) Always check for improvement/deterioration with physical activity in individu-
als who present with proximal muscle weakness.

(b) Consider and rule out paraneoplastic syndrome in patients with risk factors for
malignancy and unexplained neurological symptoms.
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Grade Difficult.

Abstract A young woman is brought to you with an insidious onset, gradually
progressive neuropsychiatric disorder in the form of reluctance to go outside her
home, fearfulness, and difficulty in walking.

Story Your school classmate Sangeetha calls to ask for an appointment to see you.

“I really do need to meet you, Shruthi. I hope I'm not messing up your schedule.”

“Of course not, Sangeetha. But you sound stressed. I hope all is well? Your
health is ok?”

“Actually, it’s about my sister, not me. She’s not ok at all and I....” her voice breaks.

You wait quietly while Sangeetha collects herself.

“Sorry about that, Shruthi. It’s just that Ritu is the only family I have left and
she’s not doing well at all. I’ll bring her to see you tomorrow.”

However, the next day, Sangeetha arrives alone at your clinic.

“I'm sorry, Ritu refused to budge. She’s very anxious these days, Shruthi. She
just doesn’t want to leave home. I thought I’d come and discuss her problems
with you.”

“Of course. And then maybe, if you’d like, I can come to your place and exam-
ine her.”

“You would do that? Thanks so much. It means a lot!”

“No problem at all! We’ve known each other for more than 2 decades now.”

You order some coffee to the room and give Sangeetha the time and space to vent
her woes.

“You may remember that Ritu had some health problems since the age of 17.”

“Yes, I remember. She was diagnosed to have diabetes and you also learnt how
to give her the insulin injections.”
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“Yes. Well, she was quite ok for a long time after that actually. She managed to
get her bachelor’s degree in dietetics and was working part time in a hospital close
to our house. I don’t know what went wrong. Maybe it was losing both our parents
in that car crash.”

“I heard about that. I’'m so very sorry.”

“She gradually started showing a disinclination to leave the house. And maybe
the diabetes affected her nerves, but she started walking funny. So much so that the
neighbourhood kids called her Frankenstein.”

“Children can be cruel.”

“So cruel.”

“Sangeetha, I'm sorry—I forget how old Ritu is now?”

*“ She’s 30 now. All the problems started maybe 5 years ago.”

Sangeetha takes you to her small neat flat. You walk into the room where Ritu sits
with the curtains drawn and the lights off. Sangeetha turns on the lights and says,
“See Ritu, Doctor is here to see you.”

Ritu stands up with difficulty and you observe an exaggerated lumbar lordosis.
The book she is reading falls to the ground, and Sangeetha picks it up for her saying
“She finds it difficult to bend.”

“May I examine you?” you ask Ritu gently.

She looks at you fearfully and nods in the affirmative.

You note that there is rigidity in both upper limbs and lower limbs, especially
proximally. While you are palpating the abdomen, there is a loud noise from outside
the window, possibly a car engine backfiring. This surprises and terrifies poor Ritu.
All her muscles spasm so much that the abdomen feels stiff and board-like.

Question What might be going on with Ritu? Is it the pain of losing her parents at
a young age? Or is there another diagnosis? Is there something you may be able to
do to make her feel better?
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Analysis

This is a little bit of a tricky puzzle.
The clues are:

(a) The presence of what is most probably TIDM (diagnosed at a young age, on
insulin since then).

(b) Rigidity, especially of proximal muscles.

(c) The “startle reflex” (muscle spasm when she was surprised by a sudden
loud sound).

These features together suggest “Stiff man or stiff person syndrome” (SPS).

Stiff person syndrome (Moersch—Woltman syndrome) is an autoimmune neuro-
logical hyperexcitability disease causing muscle rigidity and axial muscle spasm [1].

Classification: (Fig. 9.1)

Etiopathogenesis [2, 9]: Stiff Person Syndrome falls under the glutamic acid
decarboxylase (GAD) antibody disorders; other examples of GAD spectrum dis-
eases include autoimmune epilepsy, cerebellar ataxia, and encephalitis. To a certain
extent, SPS may be genetically determined, with the DQB1*0201 allele being more
common in patients of SPS. There is a strong association with Type 1 Diabetes and
anti-GAD antibodies.

GAD converts glutamate to GABA (Fig. 9.2). GABA is released through vesi-
cles into the synaptic cleft and attaches to the GABA A2 receptor. These open the
ion pores, allowing chloride to enter, increasing the negativity of the cell, and result-
ing in an inhibitory effect.

Antibodies in SPS inhibit the expression of GABA receptors on the surface

and impair the functioning of GABA pathways [3]. Lower levels of brain GABA
cause decreased GABAergic inhibition and cortical excitability which result in stiff-
ness and phobias.

Fig. 9.1 Classification
of SPS

. Stiff Limb Paraneoplastic
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Fig.9.2 Normal GABA
inhibitory synapse

Clinical Features [4]

. Excessive axial and proximal limb muscle rigidity [5]

. Stiff gait

. Frequent falls leading to fractures

. Painful muscle spasms triggered by anxiety and surprise
. “Startle” response [6]

. Task-specific phobias [7]

AN AW =

Autoimmune disorders other than T1DM that are often seen in patients with SPS
are vitiligo, thyroid disease, and celiac disease.

Complications

(a) Paroxysmal autonomic dysfunction causing tachycardia, tachypnea, hyperten-
sion, and pupil dilatation.
(b) Difficulty in swallowing leading to aspiration.
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(c) Occasionally, the muscle spasm is generalized and lasts for hours. This is

referred to as status spasticus. Status spasticus is treated with intravenous mus-
cle relaxants.

Investigations

1.
2.
3.
4.

GAD antibody titers

CSF GAD antibody titers
Nerve conduction studies
Needle electromyography

Diagnostic Criteria [7]

1.

Stiffness in the limb and axial muscles, prominent in the abdomen and thoraco-
lumbar region

. Painful spasms precipitated by unexpected tactile and auditory stimuli
. Evidence of continuous motor unit activity in agonist and antagonist muscles

demonstrated by EMG

. Absence of other neurological impairments that could support an alternative

diagnosis

. Positive serology for anti-GADG6S5 or anti-amphiphysin autoantibodies
. Clinical response to therapy with benzodiazepines

Treatment [8]

A.

To reduce muscle spasm
(a) Benzodiazepines
(b) Baclofen

(c) Gabapentin

To reduce autoantibodies
() IVIg

(b) Rituximab

(c) Plasmapheresis

(d) Efgartigimod

Key Takeaway

Unfortunately, the symptoms may be misdiagnosed as a functional or psychiatric
illness. Hence, a high index of suspicion is required for the diagnosis of this
condition.



62 9 Young Woman with Agoraphobia, Anxiety, and Difficulty in Ambulation...
References
1. Baizabal-Carvallo JF, Jankovic J. Stiff-person syndrome: insights into a complex autoimmune

disorder. J Neurol Neurosurg Psychiatry. 2015;86(8):840-8.

Burton AR, Baquet Z, Eisenbarth GS, Tisch R, Smeyne R, Workman CJ, Vignali DA. Central
nervous system destruction mediated by glutamic acid decarboxylase-specific CD4+ T cells. J
Immunol. 2010;184(9):4863-70.

Manto MU, Laute MA, Aguera M, Rogemond V, Pandolfo M, Honnorat J. Effects of anti—
glutamic acid decarboxylase antibodies associated with neurological diseases. Ann Neurol.
2007;61(6):544-51.

. Tsiortou P, Alexopoulos H, Dalakas MC. GAD antibody-spectrum disorders: progress in clini-

cal phenotypes, immunopathogenesis and therapeutic interventions. Ther Adv Neurol Disord.
2021;14:17562864211003486.

Sarva H, Deik A, Ullah A, Severt WL. Clinical spectrum of stiff person syndrome: a review of
recent reports. Tremor Hyperkinetic Mov. 2016;6:340.

Termsarasab P, Thammongkolchai T, Katirji B. Startle syndromes. In: Termsarasab P,
Thammongkolchai T, Katirji B, editors. Stiff-person syndrome and related disorders: a com-
prehensive, practical guide. Cham: Springer International Publishing; 2020. p. 159-77. [cited
2025 Mar 25] Available from: https://doi.org/10.1007/978-3-030-43059-7_15.

. Henningsen P, Meinck HM. Specific phobia is a frequent non-motor feature in stiff man syn-

drome. J Neurol Neurosurg Psychiatry. 2003;74(4):462-5.

Dalakas MC. Stiff person syndrome: advances in pathogenesis and therapeutic interventions.
Curr Treat Options Neurol. 2009;11(2):102-10.

Alexopoulos H, Dalakas MC. A critical update on the immunopathogenesis of Stiff Person
syndrome. Eur J Clin Investig. 2010;40(11):1018-25.


https://doi.org/10.1007/978-3-030-43059-7_15

®

Check for
updates

Grade Moderate.

Abstract A young man with no other markers of malignancy presenting with dys-
phagia to solids.

Story K has an appointment at 3 pm, but he turns up a little early. You are working
on an article, but you say, “Watch out!” as he walks in, almost hitting his head on
the door frame. He ducks and smiles—“I’m used to this, doc. The world wasn’t
designed for very tall people.”

He sits down, folding his long lean body into the chair like a spider curling up
and sits down with his knees crossed.

“Please sit down. Tell me why you are here today.”

“Frankly, doctor you are my last resort.”

“Really? Well, I certainly will try my very best to help. What’s the problem?”

“For the last say 5—6 months, I have been having a little difficulty in swallowing.”

“That’s worrying . For liquids or solids?”

“For solids, and it seems to have become just a little worse lately.”

“Have you lost weight?”

“A little, I think.”

“Are there any other problems? Vomiting—or lumps and bumps anywhere in
the body?”

“None at all. In fact, my appetite is good—it’s just that eating is difficult because
it is tough to swallow. Also, I'm feeling very low and blue that no one can help me.
The only thing that is keeping me sane is my job.”
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“May I ask what you do?”

“I’m a musician.”

“ A pianist?” you ask, observing his long, beautiful fingers.

“No,” he smiles “I play the sax.”

You are trying to concentrate on what he says but you are distracted by the fact
that he keeps shaking his leg really fast, more than once a second, in fact. It is a
throwback to your childhood when your mother used to go on and on about how
disgusting it was to shake your legs and how that was not something that a gentle-
man would ever do. You ask him to lie down and proceed to examine him.

His blood pressure is 150/70 mm Hg. There is no pallor/lymphadenopathy. A
forceful apex is palpable at the left 6th intercostal pace, half an inch lateral to the
midclavicular line. The abdomen is soft. There is no palpable organomegaly.

A point-of-care ultrasound is noncontributory except for simple renal cysts.

Questions What should you do next? Ask for an endoscopy? Or something else?
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Analysis
These are the clues:

(a) A very tall man, long thin fingers: both together suggest Marfan’s syndrome.

(b) Leg shaking at a rate more than once per second is suggestive of synchrony with
heartbeat; taken together with the wide pulse pressure (150 — 70 = 80 mm Hg),
it is suggestive of Lincoln sign in aortic regurgitation (AR). How do we corre-
late dysphagia with aortic regurgitation? The answer lies in the fact that AR is
associated with thoracic aortic aneurysm [1] which can cause extrinsic com-
pression of the oesophagus resulting in dysphagia.

Dysphagia aortica is dysphagia due to compression of the oesophagus by aortic
aneurysm. Dysphagia is difficulty in swallowing caused by impaired progression of
matter from the oropharynx to the stomach. Aneurysm is defined as an increase in
the size of the aorta more than 1.5 times its usual size.

Marfan’s syndrome (MFS) is a connective tissue disorder transmitted by autoso-
mal dominant inheritance, with the prevalence ranging from 1.5 to 17.2 per 100,000
individuals [2].

Etiopathogenesis

The fibrillin gene encodes a glycoprotein, FBN1, which is the major component of
microfibrils in the extracellular matrix. A mutation in this gene located on chromo-
some 15g21 results in the defective formation of microfibrils leading to defective
connective tissue synthesis and affecting the heart, eyes, and musculoskeletal
system [3].

Clinical Features [4]

Persons with MFS are tall, have kyphosis, and bilateral ectopia lentis. They tend to
have disproportionate growth of the limbs, with an armspan more than 1.05 times
their height, and elongated fingers ( arachnodactyly) as well . Thoracolumbar sco-
liosis is present in over 60% of patients. Cardiovascular manifestations are a leading
cause of mortality, with aortic root and proximal ascending aorta dilation being
characteristic, potentially leading to aortic aneurysm and dissection, often before
the age of 40.

Investigations

The 2010 modified Ghent criteria are used to diagnose MFS based on parameters
such as cardiovascular, eye, and musculoskeletal disorders [5].
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Molecular testing for FBN1 gene mutations [6] is also available and can aid in
diagnosis, although a definitive diagnosis often requires more than just the presence
of a mutation, considering clinical features and family history. Echocardiography,
computed tomography (CT), and magnetic resonance imaging (MRI) are used to
assess aortic dimensions.

Treatment

Beta-blockers and angiotensin receptor blockers to reduce the risk of aortic aneu-
rysm [6].

Thoracic Aortic Aneurysm

Thoracic aortic aneurysm (TAA) is a permanent localized dilation of the thoracic
aorta having at least a 50% increase in diameter compared with the expected normal
diameter for that aortic segment [7].

Classification

TAAs are classified either based on the segment of the aorta that is involved: the
ascending aorta, the aortic arch, the descending thoracic aorta, or a combination of
these, or morphologically as fusiform or saccular [8].

Etiopathogenesis [9]

The etiology of TAA is multifactorial. Most TAAs are degenerative and associated
with risk factors for atherosclerosis, such as hypertension, smoking, and hyperlipid-
emia. In the young, Marfan’s syndrome and bicuspid aortic valve are more fre-
quent causes.

Weakening of the aortic valve may be due to elastin degradation and alterations
in the extracellular matrix. Endothelial dysfunction and imbalances in the angioten-
sin I and TGF-beta pathways play a role in the progression of TAA, especially in
patients with Marfan’s syndrome. The aneurysm typically grows slowly, at an aver-
age rate of about 0.1 cm per year.

Clinical Features: Most patients with TAA are asymptomatic until the aneurysm
expands rapidly, dissects, or ruptures. Symptomatic TAAs can present with chest
pain, which may indicate rapid expansion, dissection, infection, or impending rup-
ture. Other symptoms may arise due to compression of adjacent structures, includ-
ing dysphagia (oesophageal compression), dyspnea (tracheal or pulmonary
compression), cough, hoarseness (recurrent laryngeal nerve compression), and
superior vena cava syndrome [10].
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Investigations

Computed tomography angiography (CTA) and magnetic resonance angiography
(MRA) are the gold standards for assessing aortic diameter, extent, and morphology
[11]. Transthoracic echocardiography (TTE) can be useful for evaluating the ascend-
ing aorta and aortic root. Chest radiography may reveal a widened mediastinum.

Treatment

The management of TAA depends on the size, location, etiology, and the patient's
overall clinical condition. Surgical repair [12] (open or endovascular [13]) is the defin-
itive treatment for significant TAAs to prevent rupture or dissection. Decision to inter-
vene is based on aortic diameter thresholds, and these thresholds vary depending on
the aortic segment and the presence of risk factors or genetic conditions.

Symptomatic aneurysms should be repaired regardless of size. Endovascular
thoracic aortic repair (TEVAR) [14] has become an increasingly accepted alterna-
tive to open surgery for many indications due to its lower perioperative morbidity.
Beta-blockers and angiotensin receptor blockers may reduce the rate of aneurysm
growth by controlling blood pressure [15], although evidence for their benefit in
non-Marfan aneurysms is less robust. Regular imaging surveillance is essential for
monitoring the aneurysm size and growth rate.

Dysphagia Aortica

Dysphagia aortica is due to external compression of the oesophagus by an aortic
aneurysm—most commonly a thoracic aortic aneurysm (TAA) or tortuous or ectatic
aorta, even without a discrete aneurysm [16].

Pathogenesis

Dysphagia aortica develops when the enlarged aorta (aneurysm or tortuosity) com-
presses the oesophagus, leading to mechanical obstruction of the food bolus. The
compression typically occurs anterolaterally, often pushing the oesophagus against
the crural diaphragm or the left atrium.

Investigations [17]

Chest X-ray
Chest CT scan with oral and intravenous contrast
Upper GI endoscopy—shows pulsatile external compression of the oesophagus
Barium swallow
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Differential Diagnosis

(a) Dysphagia due to intrinsic oesophageal disease: Strictures, webs, rings, motil-
ity disorders (e.g., achalasia, oesophageal spasm), esophagitis, and malignancy

(b) Other mediastinal masses: Tumors, cysts, lymphadenopathy

(c) Cardiovascular causes of dysphagia: Dilated left atrium (dysphagia megala-
triensis), aberrant subclavian artery (dysphagia lusoria) causing vascular ring
compression

Treatment [18]

(a) Conservative management: For mild symptoms, dietary modifications (e.g.,
softer foods and smaller bites) may be sufficient .

(b) Ryles tube feeding may be necessary to ensure adequate nutrition.

(c) Surgical repair of the aortic aneurysm.

Past US president Abraham Lincoln once had asked a journalist why his foot
appeared blurry in photographs; the journalist Noah Brooks suggested it might be
due to the throbbing of his artery causing a vibration of the crossed leg. Lincoln
tested this out and found it to be true [19]. Fittingly, therefore, this sign of aortic
regurgitation where the tremor of the foot when one leg is crossed above the other,
caused by excessive pulsation of the popliteal artery, is called Lincoln’s sign.
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Grade Moderate.

Abstract A young adult male presents to the emergency ward with anxiety, palpi-
tations, and sweating. Worrying findings are picked up on physical examination.

Story Allen is a software engineer in a busy multinational company. Every single
day, roles are delegated to Al, and jobs are lost—maybe that is what is worrying
Allen so much. Sometimes, he cannot tolerate the stress of it all—he breaks out in
a sweat, his heart races, and he feels terrified. One of these attacks hits him when he
is having dinner with his brother Aaron. Aaron says, “Nothing doing , we’re not
ignoring this anymore” and brings him to the hospital where you are in charge of the
Emergency Department.

“Good evening, Doctor,” Aaron says. ““ I've just witnessed my brother have a ter-
rifying attack of sweating and breathlessness—he says his heart was racing too. I
hope you can do something to help.”

“Certainly.” You request Allen to lie down and connect him to a monitor. You
note that he is hemodynamically stable, and the acute attack has settled. This gives
you some time to take a detailed history.

“Can you tell me a little more about these attacks?”

Allen clears his throat. “Sorry, my voice has been hoarse for a while now. I've
been having the attacks for the last 4—5 months. I thought they were because of work
stress initially.”

“What exactly happens?”

“Suddenly, without any kind of warning at all, my heart starts beating very fast,
I sweat like a horse, and my head starts hurting. This happened at work last Friday,
and my colleagues took me to the company health centre. The doctor there mea-
sured my blood pressure and said it was very high—200/120 mm Hg. He said that

© The Author(s), under exclusive license to Springer Nature Singapore Pte 71
Ltd. 2025

S. Bhat, Clinical Conundrums to Practice Diagnostic Reasoning,
https://doi.org/10.1007/978-981-95-0636-1_11


http://crossmark.crossref.org/dialog/?doi=10.1007/978-981-95-0636-1_11&domain=pdf
https://doi.org/10.1007/978-981-95-0636-1_11#DOI

72 11 Adult Male Presenting with Anxiety, Palpitations, and Diaphoresis—Anxious Allen

since I am only 30 years old, I need some tests to find out why I have high blood
pressure at a young age.”

“Ok, may I examine you?”

You note that the pulse and blood pressure are well within the normal range at
80/min and 130/80 mm Hg, respectively.

There appears to be a swelling on the right side of the neck which moves with
deglutition. You palpate three firm to hard lymph nodes in the right deep cervi-
cal chain.

Questions [s it work stress which is causing the palpitations and anxiety or is it
something else? How do you fit in the neck swelling and cervical nodes into the
diagnosis?
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Analysis

In itself, the palpitations and diaphoresis might be ascribed to stress. However,
stress alone would not explain a blood pressure of 200/110 mm Hg. The head-
ache, tachycardia , paroxysmal hypertension (paroxysmal, rather than sustained,
since the documented high BP initially is completely normal when you examine
the patient), and anxiety are clues to the presence of pheochromocytoma.
Pheochromocytoma along with a neck mass (perhaps malignant—a medullary
carcinoma thyroid ) would make the diagnosis of MEN 2A a possibility. The
hoarseness of voice that Allen mentions is worrying, as it might indicate recur-
rent laryngeal nerve involvement.

Multiple Endocrine Neoplasia type 2 (MEN2) is an autosomal dominant disorder
characterized by a predisposition to tumors in organs which express the RET proto-
oncogene [1]. The main features include medullary thyroid carcinoma (MTC),
pheochromocytoma, and primary parathyroid hyperplasia [2].

MEN?2 has an estimated prevalence of 1 per 30,000 in the general population [3].
MTC itself accounts for 1 to 5% of all thyroid cancers but contributes to a dispro-
portionately high 13% of thyroid cancer-related deaths. About 25% of all MTC
cases are familial, often linked to MEN2A.

Classification [3]

MEN?2 is subclassified into two main syndromes: MEN2A and MEN2B. Within
MEN2A, there are four variants:

(a) Classical MEN2A

(b) MEN2A with cutaneous lichen amyloidosis (CLA)
(c) MEN2A with Hirschsprung disease (HD)

(d) Familial MTC (FMTC)

Etiopathogenesis

MENZ2A arises from germline mutations in the RET proto-oncogene. These
mutations lead to constitutive activation of the RET tyrosine kinase receptor [4].
These mutations are present in all hereditary cases of MTC and in some spo-
radic cases as well. The penetrance of MTC in MEN2A is nearly 100%, though
there is variability in the onset and other manifestations within and between
families.

The RET proto-oncogene encodes a tyrosine kinase receptor involved in cell
growth and differentiation. Mutations in RET lead to uncontrolled activation of
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Fig. 11.1 Medullary
carcinoma thyroid.
(Image contributed by Dr.
Prashanth R,. Department
of Pathology, FMMC)

signaling pathways, which in turn causes parafollicular C-cell hyperplasia, a precur-
sor to MTC.

Medullary Thyroid Carcinoma (MTC)

MTC is a neuroendocrine tumor originating from the parafollicular or C cells of the
thyroid gland and accounts for 1-2% of all thyroid cancers (Fig. 11.1). MTC can be
sporadic or familial.

Clinical Presentation

Sporadic MTC accounts for approximately 75% of MTC cases, typically presenting
between the fourth and sixth decades of life. The most common presentation is a
solitary thyroid nodule, observed in 75-95% of patients. C cells are mainly in the
upper thyroid lobes, which explains the location of most tumors. About 70% of
patients have cervical lymph node involvement at diagnosis, and 5-10% have dis-
tant metastases. Distant metastatic sites include the liver, lungs, bones, and less
often, the brain and skin.
Familial MTC is associated with MEN2A and MEN2B.
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MEN2A includes medullary thyroid cancer (MTC), pheochromocytoma, and
primary parathyroid hyperplasia.

MEN2B includes inherited predisposition to MTC and pheochromocytoma,
mucosal neuromas, intestinal ganglioneuromas, and a Marfanoid habitus [5].

Diagnosis

Diagnosis of MTC is typically achieved via fine-needle aspiration (FNA) biopsy of
a solitary thyroid nodule. The sensitivity of FNA ranges from 50% to 80% but can
be increased with immunocytochemical staining for calcitonin. Molecular testing of
indeterminate nodules may also identify MTC markers.

Serum calcitonin and carcinoembryonic antigen (CEA) levels are measured to
confirm hormone hypersecretion by the tumor. Preoperative calcitonin levels cor-
relate with the tumor size.

Preoperative Evaluation

Preoperative evaluation includes testing for coexisting tumors by measuring
serum calcium to rule out hyperparathyroidism and plasma-fractionated meta-
nephrines to screen for pheochromocytoma [6]. If pheochromocytoma is identi-
fied, it should be removed before thyroidectomy, following appropriate
alpha-adrenergic blockade.

Patients newly diagnosed with MTC should undergo biochemical and radiologi-
cal staging. For patients with local lymph node metastases on ultrasound or with
preoperative serum basal calcitonin >500 pg/mL, further imaging is needed to
assess for metastatic disease.

Treatment

Total thyroidectomy is advised for hereditary MTC as it addresses the multicentric
and bilateral nature of MTC and C-cell hyperplasia [7]. In MTC patients, death
occurred in 50% of those with MEN2B and 9.7% of those with MEN2A.

Cervical nodal metastases are common in patients with palpable MTC or high
calcitonin levels. Prophylactic dissection of nodal tissue in the central compartment
is performed routinely, except in patients with very low calcitonin levels [5]. Lateral
jugular and mediastinal nodes are carefully evaluated, followed by modified neck
and/or mediastinal dissections if positive nodes are identified.

RET kinase inhibitors have been approved for use in MTC [8-10].

Postoperative monitoring for hypoparathyroidism or injury to the recurrent or
superior laryngeal nerves is essential. Postoperative management and long-term
monitoring are similar to those for sporadic MTC.
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Staging and Management [11]

Initial staging is based on the tumor size, extrathyroidal invasion, nodal metastases,
and distant metastases. Dynamic risk stratification helps modify initial risk esti-
mates based on the tumor behavior and therapy response.

After surgery, thyroxine therapy should be initiated to maintain a euthyroid state.
TSH suppression is not indicated in MTC.

Pheochromocytoma

Pheochromocytomas are catecholamine-secreting tumors derived from the chro-
maffin cells of the adrenal medulla. Tumors arising from sympathetic ganglia are
referred to as catecholamine-secreting paragangliomas [12].

Clinical Presentation

The clinical presentation of pheochromocytoma results from the excessive and epi-
sodic secretion of catecholamines [13]. Symptoms include headache, palpitations,
sweating, pallor, anxiety, tachycardia, and hypertension. Hypertension may be par-
oxysmal or sustained.

Metabolic complications such as hyperglycemia, lactic acidosis, and weight
loss may also occur. Stress, medication, pain, or tumor manipulation can trigger
symptoms.

Severe hypercatecholaminemia and longstanding hypertension can lead to con-
gestive heart failure, myocardial infarction, shock, cerebrovascular accidents, hem-
orrhage, or dissecting aneurysms.

Diagnosis [14]

Biochemical testing is required to detect elevated catecholamine metabolite produc-
tion in blood and/or urine.

Computed tomography and magnetic resonance imaging are commonly used for
preoperative localization. Functional imaging, including MIBG scintigraphy and
positron emission tomography, can improve tumor characterization.
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Preoperative Evaluation

Once diagnosed, all patients should undergo resection of the pheochromocytoma
following appropriate medical preparation.

Preoperative medical preparation with an alpha-blockade is required [15]. Drugs
known to provoke a pheochromocytoma crisis should be avoided (e.g., beta-
adrenergic blocker in the absence of alpha-adrenergic blockade, glucagon, hista-
mine, metoclopramide, and high-dose corticosteroids)

Treatment

Surgery is the definitive treatment for pheochromocytoma. The transition to laparo-
scopic techniques has reduced perioperative morbidity and mortality [16].

For MEN2 patients with bilateral disease >2 cm, complete bilateral adrenalec-
tomy is suggested due to the risk of recurrent pheochromocytoma.

Postoperative Management

Annual postoperative follow-up should include blood pressure measurement and
testing for urinary metanephrines.
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Abstract At a lavish wedding banquet in India, a particular subset of guests is
affected by nausea, backache, and headache, though the food they consumed was
not dissimilar to the food consumed by other guests.

Story Madhumitha, daughter of an incredibly wealthy business magnate, was
studying at Harvard Business School when she fell in love with a man who seemed
to be the ideal mate. Yiannis, from Naxos, was as handsome as he was intelligent,
was as rich as he was kind. On a visit home to Mumbai, Madhumitha sat with her
parents in the balcony of their massive penthouse flat, and as they partook of eve-
ning tea, she hesitantly told them about Yiannis. Her parents were initially a little
skeptical, especially her dad.

“We did not expect, when you crossed the oceans to study, that you would ignore
the boundaries of country, language and religion,” her Papa said sternly. When
Madhumitha explained that he was an excellent scholar, an astute businessman, and
was the scion of a famous industrialist family in Greece, her Papa was a little mol-
lified. But was he, really?

Her parents planned a gala wedding ceremony—sangeet, mehndi, banquet, and
dancing into the wee hours on a yacht moored on the Mumbai marina. The guests
were the A-listers of Mumbai high society, as well as the extremely good-looking,
very well-dressed, gregarious friends and family of Yiannis, who had arrived in
Mumbai by a private jet. A famous band had been paid a staggering amount of
money to play at the banquet. Alcohol was not served, and the sumptuous dinner—
the breads, the side dishes, and the protein—was exclusively vegetarian, as befitted
the family ethos. The well-heeled crowd danced and dined like there was no
tomorrow.
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Yiannis and his group loved the party too! Yiannis and his three brothers were
good sports, gamely trying a few Bollywood dance steps, applying mehndi, and
partaking heartily of the Indian food extravaganza.

Was it because of these excesses that 2 days later, Yiannis, his father, and one of
his brothers fell sick? They were rushed to hospital, complaining of unbearable
back ache, headache, and nausea. The groom’s mother, sisters, and other invitees
were quite well. The physician informed the concerned family that all the patients
had “jaundice”.

Questions What was the cause for this mysterious illness that selectively affected
only a few of the attendees at the party? Was it black magic? Foul play on the part
of possessive parents who were not happy with their daughter’s choice of a life
partner?
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Analysis
There are specific clues that point toward the diagnosis:

1. The severe back ache, followed by jaundice

2. The Greek ethnicity of Yiannis

3. The symptoms which afflicted only Yiannis, one brother and the father of Yiannis
and, importantly, not the mother or sisters

4. The fact that even the protein was vegetarian

5. The mehndi (henna)

Back ache, followed by jaundice is a clue to hemolysis ( similar to what occurs
during an acute hemolytic transfusion reaction).

Certain diseases are more likely to affect specific ethnic groups. For example,
sickle cell anemia is more common in those of African descent, Tay Sach’s disease
is seen in Ashkenazi Jews, and G6PD deficiency is more common in the
Mediterranean and Africa. Yiannis is from Greece in the Mediterranean.

The symptoms did not affect all the invitees, so it is unlikely to be food poison-
ing. Yiannis, his father, and one of his brothers fell sick, while the other brothers, the
sisters, and mother remain unaffected, giving a clue to an X-linked recessive condi-
tion ( the pattern of illness in this instance suggests that the father had the condition,
and the mother was a carrier).

So, at this point of the analysis, we have a hemolytic disorder affecting those of
Mediterranean descent and inherited in an X-linked recessive manner, pointing
toward G6PD deficiency. The mehndi and vegetarian protein (fava beans) precipi-
tating the hemolysis are indirect clues.

Definition, Classification, and Epidemiology

G6PD deficiency is the most common enzymatic RBC defect [1] and is an X-linked
recessive disorder [2]. It is especially common in malaria-endemic areas and the
Mediterranean [3].

X-linked inheritance: Figs. 12.1 and 12.2.
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Parents
Father - affected Mother - unaffected
Gametes
X b X X
Daughters : Carriers Sons : unaffected

Fig. 12.1 Father—diseased. Mother: unaffected

Parents

Father - diseased Mother - carrier

Gametes I I
X Y X X
Offspring @ @

Daughters : Carrier Daughter : diseased Sons : diseased Son : normal

Fig. 12.2 Father: diseased; mother: carrier
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Glutathione
Reductase

Fig. 12.3 Pentose phosphate pathway

Etiopathogenesis [4]

Oxidizing agents lead to oxidation of the sulfhydryl bridges in the Hb molecule,
decreasing its solubility. A normal concentration of reduced glutathione (GSH) is the
main mechanism to protect against oxidative damage (Fig. 12.3). Glutathione is
reduced by glutathione reductase while converting NADPH to NADP. The rate-limit-
ing step of this reaction is the oxidation of glucose-6-phosphate to 6-phosphogluconate
by glucose-6-phosphate dehydrogenase. Hence, in G6PD deficiency, sufficient gluta-
thione is unavailable to protect against the oxidative damage of hemoglobin [5].

Patients may be asymptomatic between the episodes of hemolysis though ane-
mia may be detected. Signs and symptoms of hemolysis appear 2—4 days after the
precipitating event. Patients may present with fever, chills, back ache, nausea, and
high colored urine [6].

Investigations [7]

(a) Quantitative G6PD assay
(b) Qualitative GOPD assay

Treatment [8]

The key to management of individuals with G6PD deficiency is avoidance of expo-
sure. Common precipitants of hemolysis include certain drugs like sulfonylureas,
primaquine, fava beans, and henna compounds.

Acute episodes of hemolysis are managed by [9]:

(a) Removal of inciting agent.
(b) IV hydration.
(c) Transfusion may be required if hemolysis is severe.
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Grade Moderate.

Abstract An adult male who presents with tingling numbness and foot drop is
found, on evaluation, to have various systemic manifestations.

Story Mr Norman, a skinny 40-year-old gentleman, makes his way hesitantly into
your consultation chamber.

“Please sit down,” you tell him and smile, trying to put him at ease.

“What seems to be the problem today?”

He coughs nervously and says “I’m sure I’'m making a big fuss about nothing...”

“Maybe, maybe not. Please tell me what is troubling you. It’s my job to help.”

“Oh, nothing really. It’s just that I'm feeling quite tired most of the time. My wife
said my clothes are getting loose on me. She asked me to come and get a check-up.”

“Is there anything else apart from the fatigue?”

“My muscles ache too. Also, my feet—especially my left foot—hurt.”

“Could you lie down on the couch so I can examine you?” Mr Norman slowly
rises and walks to the couch, his left foot slapping on the floor as he does so.

He lies down, and as you commence your examination, he whispers some-
thing to you.

“Sorry, what was that? I couldn’t hear what you said.”

“I have some pain in my balls too.”

“Oh, I can see how that might be distressing. Do you have any problem with your
waterworks or your bowels?”

“Not with my bowels, but my tummy hurts quite a bit, especially after a heavy
meal. My pee looks really bubbly and pink, but I think that’s because of the water
supply here.”

“Ok. Have you had any illness in the past that I should be aware of? High blood
sugar or blood pressure or anything?”’
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“No diabetes or hypertension. I did have Hepatitis C two years ago and was
treated for the same.”

“Give me a moment to complete my examination.”

Further examination reveals:

HR: 110/min
BP: 160/100 mm Hg
Respiratory rate: 30 cycles per min

You note that the JVP is elevated and there is bipedal edema. There are non-
blanching purpura on both lower limbs.

Higher mental functions are normal, but you detect a left foot drop with absent
ankle jerk and diminished sensation on the left foot.

Questions Do you think Mrs. Norman was justified in her concern for her hus-
band’s health? What might he be ailing from?
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Analysis
The information we have obtained may be summarized as follows:

(a) Neuropathy—tingling numbness in both feet and left foot drop

(b) Renal involvement—proteinuria and hematuria (frothing of urine and pinkish
discoloration of urine)

(c) Blood vessels—nonblanching purpura

These along with the constitutional symptoms point toward a vasculitis, most
probably a medium vessel vasculitis. The history of hepatitis C in the past increases
the likelihood of Polyarteritis nodosa (PAN). Though hepatitis B is more commonly
associated with PAN, PAN can also follow hepatitis C infection, even in the absence
of cryoglobulinemia [1].

PAN is a systemic necrotizing vasculitis that primarily affects medium-sized
muscular arteries, with occasional involvement of small arteries [2, 3]. It is charac-
terized by inflammation and loss of integrity of vessel walls. PAN is typically not
associated with antineutrophil cytoplasmic antibodies (ANCA) and does not usu-
ally involve the lungs.

Classification [4]
PAN may be classified into the following:

(a) Idiopathic generalized PAN: The most common form, where the cause is
unknown.

(b) Hepatitis B virus (HBV)-associated PAN: A form linked to HBV infection.

(c) Cutaneous PAN: A skin-limited form of the disease.

(d) Drug-induced PAN: A less common variant associated with certain
medications.

(e) Adenosine deaminase 2 (ADA2) deficiency-associated PAN.

Epidemiology

PAN is a rare disease, most commonly seen in middle-aged or older adults, with a
peak in the sixth decade of life.

Etiology

The exact cause of idiopathic PAN remains unclear. However, it is thought to involve

complex interactions between genetic and environmental factors. HBV infection is
a major environmental factor associated with PAN. Other viral infections such as
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hepatitis C virus (HCV) and human immunodeficiency virus (HIV) have also been
implicated. Additionally, certain medications, such as minocycline, have been
linked to drug-induced PAN.

Pathogenesis

The pathogenesis of PAN involves the necrotizing inflammation of medium
and small arteries [5]. This inflammation leads to weakening of the arterial
wall and the formation of microaneurysms, which can rupture or occlude the
vessel. The inflammatory infiltrate typically consists of lymphocytes, macro-
phages, neutrophils, and eosinophils, without granulomas or giant cells. Active
lesions display fibrinoid necrosis. Thrombosis and intimal hyperplasia worsen
vessel occlusion.

Clinical Features [6]

A. Fever, weight loss, myalgias, and arthralgias.

B. Nodules, livedo reticularis, and ulcers [7].

C. Postprandial abdominal pain (intestinal angina), nausea, vomiting, diarrhea,
hematochezia, and melena [8].

Renal involvement can lead to hypertension, hematuria, and proteinuria [9].
Stroke, seizures, or cognitive impairment.

Peripheral nerve involvement is due to the involvement of the vasa nervorum
and may manifest as mononeuritis multiplex, peripheral neuropathy, asymmet-
ric distal polyneuropathy, radiculopathy, plexopathy, and cranial neuropathy
[10]. Mononeuritis multiplex involves damage to multiple individual peripheral
nerves, causing asymmetric weakness, sensory loss, and pain. Foot drop, wrist
drop, or numbness may be seen.

G. Myalgias and arthralgias.

H. Testicular pain due to testicular artery vasculitis [11].

mmO

Diagnosis

Electrophysiological studies, nerve biopsy.

Investigations

Increased ESR and CRP
Histopathology: skin or nerve biopsy
Visceral angiography if histology not confirmatory



References 89

Treatment [12]

Dk e =

Treat hepatitis B, C if present.

Oral glucocorticoids.

Azathioprine methotrexate or mycophenolate mofetil as steroid-sparing agents.
Cyclophosphamide may be added to glucocorticoids for severe disease.

Pulsed methylprednisolone may be required for acutely worsening mononeuritis
multiplex.

Rituximab and tocilizumab [13, 14] may be required for resistant disease.
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Abbreviations

DCM Dilated cardiomyopathy
HOCM Hypertrophic obstructive cardiomyopathy

MI Myocardial infarction
VF Ventricular fibrillation
Grade Easy.

Abstract A young fit cricket player faints after sudden exertion while at play.
Medics are unable to resuscitate him.

Story It is the last ball of a nail-biting finish of a cricket match—you are at the edge of
your seat! India requires 2 runs to win. The batsman KK takes a big risk and calls the
second batsman for a second run—the stakes are so high! There is pin drop silence in the
stadium as the batsman runs and the ball flies. The batsman falls on the ground, and the
edge of the bat just touches the crease. Who will reach first? The third umpire is called.

The stadium explodes in cheers—India has won!

The air punches, the yelling, the celebrations dwindle into a puzzled silence—the
batsman is not getting up (Fig. 14.1). Medicos run on to the field, and the young player—
team treasure, health icon, the face of a hundred fitness products—is rapidly wheeled
out to a waiting ambulance. The victory seems hollow, and a country sits waiting for
news of the young champion batsman. Unfortunately, the news is not good—yviewers sit
in stunned silence as somber news anchors convey the sad news that KK is no more.
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Fig. 14.1 Sudden collapse
during exertion

Questions KK is a young healthy adult, not a diabetic, smoker, or hypertensive.
What caused his sudden collapse?
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Analysis

This is a fairly straightforward case of sudden cardiac death.

“Sudden cardiac arrest is the sudden cessation of cardiac activity—the victim
becomes unresponsive, with no normal breathing and no signs of circulation. If
corrective measures are not taken rapidly, this condition progresses to sudden
death. Cardiac arrest should be used to signify an event as described above, that is
reversed, usually by CPR and/or defibrillation or cardioversion, or cardiac pacing.
Sudden cardiac death should not be used to describe events that are not fatal” [1].

Cardiac causes of sudden death may be ischemic, structural, or nonstructural
(Fig. 14.2).

Noncardiac causes of sudden death include:

1. Massive intracranial hemorrhage
2. Pulmonary embolism

However, the most likely cause in the present situation is HOCM as HOCM is
the most common cause of sudden death in athletes during exertion [2].

Hypertrophic obstructive cardiomyopathy (HOCM) is defined as left ventricular
outflow tract obstruction secondary to asymmetrical septal hypertrophy [3] (Fig. 14.3).

Epidemiology and Etiopathogenesis

HOCM is the most common inherited monogenic cardiac condition [4]. In half the
cases, HOCM is genetic in origin, with an autosomal dominant pattern of inheri-
tance. 50% of the cases are sporadic. Left ventricular hypertrophy, hypercontractile
myocardium, reduced compliance, and fibrosis are the pathological hallmarks [5].
An abnormal subvalvular mitral apparatus results in systolic anterior motion of
mitral leaflets, which contributes to outflow obstruction.

HOCM
DCM
Myocarditis
Cardiac

VF
Brugada
syndrome
Long qt

Massive Ml
Coronary

vasospasm

tamponade
Myocardial
rupture
Aortic
dissection

syndrome
Commotio
cordis
Complete
heart block

Fig. 14.2 Sudden cardiac death.
HOCM Hypertrophic obstructive cardiomyopathy,
DCM Dilated cardiomyopathy, VF Ventricular fibrillation
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Fig. 14.3 Created in
BioRender. (Bhat,

S. (2025) https://
BioRender.com/91t3v00)

Asymmetrical septal hypertrophy causing LVOT obstruction

Clinical Features [6]

Unfortunately, the diagnosis of HOCM is very often made postmortem, with the
patient being asymptomatic till sudden death. In those who present earlier, symp-
toms include palpitations, exertional chest pain, dyspnea, and sometimes presyn-
cope and syncope, prompting the physician to consider ischemic heart disease or
aortic stenosis.

O/E

(a) Jerky pulse

(b) Double carotid pulse

(c) Prominent “a” wave in jugular venous pulse (decreased right ventricular com-
pliance because of the thickened interventricular septum)

(d) Double apical impulse

(e) S4

(f) Ejection systolic murmur at the left lower sternal border

(g) Pan-systolic murmur at the apex due to mitral regurgitation

Investigations

The diagnosis of HOCM may be made by ECG and echocardiogram; however, car-
diac catheterization may be required to grade the severity [5].

Holter monitoring and exercise testing (for prognostication).

ECG: LVH with dagger Q waves [7].
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Treatment

1. Beta-blockers to decrease cardiac contractility [8].

2. Verapamil—when beta-blockers are contraindicated. However, they must be
administered cautiously as they are associated with sudden death in those with
severe outflow obstruction [9].

3. Disopyramide [10].

4. Anticoagulation [11].

5. Implantable defibrillator [12].

6. “Mavacamten”, an inhibitor of cardiac myosin ATPase, received FDA approval
for use in HOCM [13].

7. For patients refractory to medical treatment, septal myomectomy and septal
ablation [14].

8. To note: Patients with HOCM must be managed cautiously when admitted into
the intensive care unit. Their condition worsens when there is volume depletion
or inotropic agents are administered [15].

Prevention

First-degree relatives of affected patients must be screened by physical examina-
tion, ECG, and echocardiogram every 5 years [16].

Point of interest: Sudden cardiac death among athletes has been reported most
often in football and basketball players. After a series of sudden deaths over 3 years,
precompetition screening of players was made mandatory, and AEDs and trained
medicos are present at all soccer matches.

Key Takeaway

If a young adult presents with syncope or ECG suggestive of LVH, do not dismiss
as hypertension. Echo and cardiac catheterization must be done. If HOCM is con-
firmed, beta-blockers have mortality benefit.
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Grade Difficult.

Abstract A young lady deteriorates after a normal vaginal delivery. She develops
tachycardia, hypotension, and extreme agitation.

Story You are on the night shift in the emergency unit, and you get a call from an
obstetrician at a small hospital in a village 50 km away.

“Doctor, this is Dr. Deepa. One of my patients has become extremely ill post-
delivery and may require care in a higher centre. We are preparing to shift her to
your hospital very soon.”

“Please tell me a little bit about the patient.”

“My patient, Mrs. Aparna, delivered a live female baby 3 hours ago by normal
vaginal delivery. Placenta was delivered normally and there was no post-partum
haemorrhage. We shifted her out of the labour room; vital signs were stable at shift.
For the last half hour, however, she has become extremely agitated—almost violent,
in fact. At present her heart rate is 150/minute. The pulse is irregularly irregular.
Blood pressure is 90/60 mm Hg. Oral temperature is 104 degree F and bibasilar
crackles are auscultable.”

“Is there still a possibility that it could be a post-partum haemorrhage?”

“No, definitely not. The uterus is well contracted, she does not look pale and
there is no bleeding per vaginally.”

“I see. Are there any known comorbidities? And was the antenatal period
uneventful?”

“There were no comorbidities.” Dr. Deepa says, “She was a little on the lighter
side, though, with BMI at first booking appointment being 18. At age 34, this is her
first pregnancy—they were trying to conceive for 2-3 years at least. The antenatal
period was fairly uneventful.”
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You ask the patient to be shifted to your hospital with utmost dispatch and pre-
pare your team for her arrival.

She reaches your emergency department in an hour, and the paramedic who
accompanies her mentions that she vomited repeatedly on the way to the hospital.

You examine Mrs. Aparna and note that she is still extremely agitated and tremu-
lous. Her pulse rate is 160/minute, irregular in rhythm. The blood pressure is hold-
ing at 90/60 mm Hg, and her temperature is now 105°.

Bilateral basal crackles and scattered rhonchi are present.

Question What might the potential diagnosis be? With this diagnosis in mind,
would there be anything you would have liked to change in the antenatal or precon-
ception management?
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Analysis
The key features in this story are as follows:

(a) Tachycardia

(b) Hypotension

(c) Agitation

(d) Hyperpyrexia

(e) GI symptoms—vomiting

(f) Features of cardiac failure—basal crackles

A postpartum hemorrhage might account for the hypotension and tachycardia,
but it does not explain the extreme agitation and the high fever. It is too early for
postpartum sepsis.

This clinical picture on a background of the lower BMI and the history of diffi-
culty in conception make us consider thyroid storm on a background of unrecog-
nized thyroid disease.

Ideally, this would have been recognized preconception. Not all countries recom-
mend universal preconception screening; however, considering the high prevalence
of thyroid disease in India, Indian Thyroid Society guidelines recommend universal
screening for thyroid disease either prepregnancy or in the first antenatal visit [1].
Apart from the fact that unrecognized maternal thyroid disease can precipitate a
thyroid storm during parturition, it can result in adverse consequences to the fetus
as well [2].

Thyroid storm is a severe and life-threatening exacerbation of thyrotoxicosis on
a background of either recognized or unrecognized hyperthyroidism. It is character-
ized by a constellation of multisystem manifestations resulting from an abrupt surge
in thyroid hormones and a hyperadrenergic state [3].

Thyroid storm is a clinical diagnosis. Severity rating scales, such as the Burch—
Wartofsky Point Scale (BWPS) [4] and the Japanese Thyroid Association (JTA)
scale [5], help to categorize severity. A BWPS score of >45 or JTA categories of
Thyroid Storm 1 (TS1) or Thyroid Storm 2 (TS2) with evidence of systemic decom-
pensation requires aggressive therapy.

A thyroid storm is rare, accounting for about 1-2% of admissions for hyperthy-
roidism. The incidence of thyroid storm ranges from 0.57 to 0.76 cases per 100,000
per year in the general population and 4.8 to 5.6 cases per 100,000 per year in hos-
pitalized patients [6]. Mortality rates may approach 10-20%.

Etiopathogenesis

Several factors can precipitate thyroid storm in individuals with pre-existing hyper-
thyroidism [7]:

(a) Abrupt discontinuation of antithyroid medications.
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(b) Infections.

(c) Surgery: Thyroid or nonthyroid surgery.

(d) Trauma.

(e) Iodine load: Administration of large quantities of exogenous iodine or iodine-
containing contrast agents.

(f) Childbirth: Pregnancy and parturition.

(g) Systemic illness like myocardial infarction and diabetic ketoacidosis (DKA)
can induce thyroid storm.

Thyroid storm often occurs in a patient with pre-existing Graves’ disease.

Pathogenesis [8]

The pathogenesis of thyroid storm involves a complex interplay of factors, ulti-
mately leading to an excessive action of thyroid hormones on target tissues. Key
elements in the pathogenesis include:

(a) Increased thyroid hormone levels: A sudden increase in free thyroxine (T4) and
triiodothyronine (T3) levels

(b) Hyperadrenergic state: Increased sensitivity to catecholamines and elevated
levels of circulating catecholamines

(c) Cytokine release: A possible role for inflammatory cytokines in exacerbating
the hypermetabolic state

The increased sympathetic nervous system activity causes increased metabolic
rate, metabolic fuel consumption, and oxygen consumption. Additionally, the cyto-
kines secreted in systemic illness may displace thyroid hormones from their binding
sites, causing an increase in free thyroid hormones [9].

Clinical Features [10]

The clinical presentation of thyroid storm is marked by a rapid onset of the follow-
ing signs:

Fever: Often high-grade, exceeding 102 °F or 39 °C

Tachycardia: Usually out of proportion to the fever, with heart rates often
above 130 bpm

Arrhythmias: Including atrial fibrillation

Congestive heart failure and pulmonary edema

Blood pressure: Systolic hypertension initially, followed by hypotension

Neurological manifestations: Altered mental status, including agitation, delirium,
psychosis, seizures, and coma

Gastrointestinal symptoms: Nausea, vomiting, diarrhea, and abdominal pain
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Investigations

Thyroid function tests: Measurement of TSH, free T4, and free T3 levels
Serum electrolytes and liver function tests

Blood glucose

Complete blood count

Electrocardiogram ECG

Urinalysis

Diagnosis

The diagnosis of thyroid storm is primarily clinical, relying on the recognition of
characteristic signs and symptoms.

Principles of Treatment [11]

1. Reducing thyroid hormone synthesis and release
2. Blocking the effects of thyroid hormones
3. Identifying and addressing the precipitating cause

Treatment

1. General support: Prompt assessment and management of airway, breathing, and
circulation.
2. Inhibit thyroid hormone synthesis:

(a) Thionamides: Methimazole or propylthiouracil (PTU) is used to block the
synthesis of new thyroid hormones.

(b) PTU also has the added benefit of inhibiting the peripheral conversion of
T4 to T3.

(c) Glucocorticoids: Administration of a glucocorticoid.

(d) Methimazole is recommended in pregnant patients with thyroid storm in the
second and third trimesters, though PTU is recommended in the first
trimester.

3. Block thyroid hormone release:
Iodine: After thionamide therapy is initiated, iodine solutions (Lugol’s solution)
can be administered to block the release of preformed thyroid hormones.
4. Block the effects of thyroid hormones:
Beta-blockers: Propranolol or esmolol are used to control adrenergic deatures
such as tachycardia, hypertension, and tremor [12].
5. Supportive care:
Fluid resuscitation
Cooling
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Electrolyte correction
Blood sugar management
6. Treat complications:
Heart failure: Diuretics and other appropriate heart failure therapies.
Arrhythmias: Treat with antiarrhythmic medications or cardioversion if
necessary.
Delirium/Agitation: Benzodiazepines or antipsychotics.
7. Treat the precipitating illness.
8. Cholestyramine: Cholestyramine can further reduce thyroid hormone levels [13].
9. Infection: Administer appropriate antibiotics.
10. Drug-induced: Discontinue the offending medication.
11. Plasma exchange has been used [14].

Thyroid Storm in Pregnancy

The symptoms of thyroid storm in pregnancy are similar to those in nonpregnant
individuals but may be more difficult to recognize due to the overlapping symptoms
of pregnancy. Key features include:

Severe tachycardia: Usually >140 bpm

High fever: >103 °F

Cardiac arrythmias

Congestive heart failure: Shortness of breath and edema
Nausea, vomiting, and diarrhea

Confusion/Restlessness

Management

The management of thyroid storm in pregnancy requires a multidisciplinary
approach involving endocrinologists, obstetricians, and neonatologists.
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Abstract A previously healthy young woman presents with episodic abdominal
pain and breathlessness. She is admitted to hospital with profuse loose stools and
hypovolemic shock.

Story Vijeth has been your patient for a long time—he is meticulous about his
health and meets you annually for routine checks. You are happy to see that he is
your first patient on a Monday morning.

“Doctor Prabhu, I’ve come to invite you for my wedding,” he says smiling shyly.

“That’s wonderful news! Congratulations! Who’s the lucky lady?”

“She’s my childhood friend, Mira. She’s very gentle and shy,” he says, showing
you a photo of a sweet-faced young lady.

“Congratulations once more.”

“Please do come for the wedding, Doctor.”

Three weeks later, you stand in line to wish the young couple as they embark on
the adventure of life together. You are happy to see them—obviously very much in
love. Mira seems a little shyer than the usual bride, blushing furiously when you
wish her a happy married life. Vijeth is incandescent with joy and very glad that you
have come.

“Please have lunch before you leave, doctor,” he says.

A couple of months later, Vijeth is at your clinic again for his annual check. You
are alarmed to see that he has lost weight, has lost his characteristic ebullience—he
looks deflated and dull.

“I hope all is well, Vijeth,” you say as you check his blood pressure. “You don’t
look your usual self, if I may say so.”

“I’m ok, doctor. But I am worried about Mira.”

“Why? What happened?”
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“She doesn’t seem happy. She misses work very often—saying she is feeling ill,
has a tummy upset, feels that her breathing isn’t right sometimes. I just don’t know
what is wrong, doctor.”

“Maybe you should bring her to me for a quick check up,” you suggest.

“No doctor, I don’t think there’s anything wrong with her physically. Maybe she
is disappointed in me. I should try to be a better husband”, he says sadly.

You watch, perturbed, as your happy, confident patient shuffles out of the room
dispiritedly.

It is a couple of months later that you get a call from the secondary care hospital
in town. “Doctor, this is Dr Mukund from Chinmay hospital. We have a patient, Mrs
Mira admitted with us. Frankly, we are a little puzzled about her. We would wel-
come a second opinion; besides which her husband Mr Vijeth is requesting your
advice.”

“Certainly,” you say and start off to the hospital as soon as you finish your morn-
ing clinic.

On your way, you wonder what ails Mira. Were there some clues you should have
picked up from what Vijeth said? You hope you can help, as you are very worried
that Vijeth will not be able to cope, should something go wrong.

Vijeth is standing at the door of his wife’s ward, and he greets you with a relief
that you think is disproportionate. You begin to feel the pressure of what is perhaps
an inflated opinion of your prowess.

Mrs Mira is in the high-dependency unit. The monitor shows that her heart rate
is 110/min, and BP is 90/60 mm Hg.

You note that there is a generalized erythema, most prominent on the face, neck,
and trunk. There is a rash on the upper chest.

The tongue is dry, and the jugular veins are collapsed. You mention this to the
nurse at the bedside, and she says ‘“We are trying to replace the volume, Doctor, but
profuse watery loose stools continue.”

You see that the oxygen saturation is 90% on room air and understand the cause
of the hypoxia when you auscultate extensive bilateral polyphonic rhonchi.

Suddenly everything—the history, the examination findings, and the patient’s
appearance coalesce in your mind, and you blurt out a diagnosis.

“Of course! You must be right!” Dr. Mukund says, shaking his head at your bril-
liance. He orders some investigations to confirm the diagnosis.

Questions What’s happening with Mira? Are there investigations available to con-
firm the diagnosis? What are the therapeutic options available?
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Analysis

The history of episodic cramps, loose stools, and breathlessness is a fairly obvious
pointer, but another clue is given by the fact that she blushes excessively. The blush is
a clue to vasodilatation; the breathlessness and rhonchi signify bronchoconstriction.
What condition causes bronchoconstriction, vasodilatation, abdominal cramps, and
loose stools? It is carcinoid syndrome. At present, Mira appears to be in carcinoid crisis.

Carcinoid syndrome (CS) is a complex paraneoplastic disorder that arises from
the excessive secretion of various hormones and bioactive substances by well-
differentiated neuroendocrine tumors (NETs) [1] characterized by a constellation of
clinical manifestations including flushing and diarrhea [2].

NETs, the underlying cause of CS, are relatively uncommon, with small intestinal
NETs occurring in approximately 1 out of 100,000 individuals. Carcinoid syndrome
develops in 10-40% of patients with well-differentiated NETs. The overall incidence of
NETs is around 6 per 100,000 per year [3]. Carcinoid syndrome is frequently associated
with midgut NETs that have metastasized to the liver. Notably, the number of patients
with neuroendocrine neoplasms (NENs) and carcinoid syndrome has increased over
time. Carcinoid heart disease (CHD), a serious complication, may occur in up to 20-70%
of patients with CS. Mortality is higher in patients with NETs and CHD.

Etiopathogenesis (Fig. 16.1)

Carcinoid syndrome (CS) is caused by the secretion of various humoral factors by
NETs. These tumors arise from neuroendocrine cells which are part of the diffuse
neuroendocrine system [4]. The small intestine is the most common primary tumor

Diatary
Tryptophan

Carcinoid
cell

Niacin
deficiency

Peritoneal l
Fibrosis
Cardiac Diarhoea
valvular
fibrosis

Fig. 16.1 Dietary tryptophan is diverted away from niacin production, causing niacin deficiency
and pellagra. It is metabolized to serotonin, histamine, and various other kinins which result in the
clinical features of carcinoid
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site associated with carcinoid, with metastases to the liver being common. However,
CS may also occur with bronchial and pancreatic NETSs.

The pathogenesis of CS is multifactorial (Fig. 16.1) [5] with several key
mediators.

Serotonin is considered the most significant mediator, as tumors synthesize,
store, and release serotonin. Elevated levels of serotonin or its metabolite,
5-hydroxyindoleacetic acid (5-HIAA), cause the diarrhea observed in carcinoid and
are implicated in the pathogenesis of other symptoms as well.

Other bioactive substances such as tachykinins, histamine, prostaglandins, and
bradykinin are also implicated. However, their exact contribution to the clinical
features remains less clear [6].

Carcinoid Heart Disease (CHD)

Long-term exposure to humoral factors, particularly serotonin, leads to the forma-
tion of plaque-like deposits of fibrous tissue in the heart. This most often affects the
right heart valves and endocardium, causing tricuspid regurgitation and pulmonic
stenosis. The 5-HT2 receptor, overexpressed in the heart, can lead to abnormal
mitochondrial function and ventricular hypertrophy [7].

The clinical presentation of CS is variable—common manifestations include:

(a) Flushing: Episodic red or violaceous flushing of face, neck, and upper chest,
accompanied by a burning sensation, hypotension, and tachycardia [8].

(b) Diarrhea: Chronic secretory diarrhea is common, with stools being typically
watery and nonbloody [6]. Abdominal cramps may occur due to mesenteric
fibrosis or intestinal obstruction.

Additional clinical features include hypotension, tachycardia, bronchoconstric-
tion, venous telangiectasia, dyspnea, and fibrotic complications such as mesenteric
and retroperitoneal fibrosis and carcinoid heart disease. Persistent brawny edema of
the face and extremities may occur with severe flushing attacks [9].

Investigations
1. Serum serotonin, urinary 5-HIAA, fasting plasma 5-HIAA, NT-pro BNP

2. CT scan (Fig. 16.2) and MRI
3. Echocardiography: to screen for carcinoid heart disease
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Fig. 16.2 CT abdomen showing carcinoid tumor.
(Contributed by Dr. Ram Shenoy Basti, FMMC)

Treatment [2]

(a)

(b)

(©
(d

(e

®
9]

Somatostatin analogs (SSAs): Including octreotide and lanreotide. Long-acting
SSAs may be combined with short-acting SSAs, such as subcutaneous octreo-
tide, for patients with moderate or severe symptoms.

Telotristat ethyl: This tryptophan hydroxylase inhibitor is used for patients with
diarrhea not adequately controlled by SSAs alone.

Surgical resection: If feasible, surgical removal of the primary tumor.
Liver-directed therapies: These include embolization, radiofrequency ablation,
and resection of liver metastases.

Peptide receptor radionuclide therapy (PRRT): This is a targeted therapy that
uses radiolabeled somatostatin analogues to target tumor cells [10].

Carcinoid heart disease management: Consideration for valve replacement.
Supportive care: Nutritional support and antidiarrheal agents such as
loperamide.

Treatment of Carcinoid Crisis

This acute release of vasoactive hormones, which can occur during surgery or
biopsy, should be treated with intravenous fluids, corticosteroids, and intravenous
octreotide. Vasopressors should be used cautiously due to their potential to para-
doxically worsen a carcinoid crisis.
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Abstract An anxious individual treated for infected wound, followed shortly
thereafter by admission to hospital with tachycardia, hypertension, and
agitation.

Story Shridar is a high-ranking official in a government office. That he has reached
this position is a testament both to his will power and to the efficacy of psychothera-
peutics. He used to suffer from debilitating anxiety for years in high school, as a
college student, and at the Administrative Service Training Academy. He came
under the care of a kind and efficient psychiatrist, Dr. Amritha, and was finally able
to function effectively in the real world.

He was on an official tour of an industrial township, when he sustained an injury
from a jagged piece of metal. Unfortunately, after this, he developed a skin and soft
tissue infection, for which he required incision and drainage. He was sent home
with strict instructions to complete his course of antibiotics.

The very next day, his wife noticed that his anxiety seemed to have increased
again. She wondered if it was because of the pain of the injury. She tried to reassure
him, but his unease only got worse.

Over the next day, he became extremely agitated—so much so that his colleagues
called his wife to pick him up from work. She noticed that he was trembling, upset,
and sweating profusely. She brought him to hospital where the ER doctor shifted
him to the ICU in view of the extremely high blood pressure, high temperature, and
tachycardia.

You are the doctor in charge of the ICU. You approach Mr. Shridar’s bed and
greet him gently. He looks at you fearfully. You observe that his heart rate is 150
beats/min. The temperature documented in the case file is 105 °F and blood pressure
is 190/120 mm Hg. He appears extremely agitated, tremulous, and diaphoretic. His
pupils are 4 mm dilated, reactive to light. Interestingly, his eyes have a strange
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side-to-side movement which you have not seen before and cannot figure out. You
do a detailed nervous system examination and find generalized hypertonia, brisk
reflexes, and ankle clonus bilaterally. With this picture, you are wondering if it is
alcohol withdrawal, cocaine intoxication, or—very low on the list of differentials—
tetanus. You come outside to speak to Mrs. Shridhar. You take a detailed history and
find that he has never consumed alcohol in his life and does not use recreational
drugs either. You send blood biochemistry and toxicology panels and start immedi-
ate measures for sedation and cooling the patient.

Questions What do you think is wrong with Mr. Shridhar?
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Analysis
The past history is provided for a reason

(a) He is on treatment for anxiety
(b) He is on antibiotics for a skin and soft tissue infection

When a patient already on treatment for a particular illness develops a new com-
plaint, the dictum is to consider a side effect of the treatment as a cause for the new
symptoms. Especially when the patient is on multiple medications, the possibility of
drug interaction arises.

The drugs prescribed for generalized anxiety disorder (GAD) include dulox-
etine, escitalopram, pregabalin, quetiapine, and venlafaxine. Duloxetine and
venlafaxine are Serotonin Noradrenalin Reuptake Inhibitors (SNRIs), escitalo-
pram is a Selective Serotonin Reuptake Inhibitor (SSRI), and quetiapine is an
atypical antipsychotic. One possible adverse effect of SNRIs and SSRIs is the
serotonin syndrome, especially if there is an unintended, unrecognized drug
interaction.

Serotonin syndrome is a triad of mental status abnormalities, autonomic instabil-
ity, and neuromuscular manifestations. It may be classified into the following [1]:

(a) Mild serotonin syndrome: Autonomic hyperactivity

(b) Moderate serotonin syndrome: Autonomic hyperactivity with neuromuscular
excitation

(c) Severe serotonin syndrome: Autonomic hyperactivity with neuromuscular exci-
tation with agitated delirium, and the core temperature exceeding 41.1 °C

Epidemiology

Serotonin syndrome can occur in all age groups. Its increasing incidence is thought
to be associated with the increased use of serotonergic agents. One study of hospi-
talized patients who were prescribed at least one serotonergic medication found that
7.8% met the diagnostic criteria for the serotonin syndrome [2].

Etiopathogenesis

Serotonin syndrome results from excessive serotonergic neurotransmission [3].
This can occur due to:

(a) Medication use: Therapeutic use of antidepressants and other serotoner-
gic agents

(b) Drug interactions: Interactions between medications

(c) Overdose: Intentional or accidental overdose of serotonergic medications
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A variety of medications are associated with serotonin syndrome [4], including
SSRIs, SNRIs, serotonin modulators, tricyclic and tetracyclic antidepressants,
MAOIs, antiemetics, some illicit drugs, opioids, and triptan migraine medications
(Fig. 17.1).

Serotonin syndrome is caused by overstimulation of 5-HT receptors in the cen-
tral gray nuclei and the medulla and perhaps by overstimulation of 5-HT receptors
in other areas.

L-tryptophan

Fig. 17.1 Increased serotonergic neurotransmission can occur due to

(1) Increased levels of 1-tryptophan—tryptophan, oxitriptan.

(2) MAO inhibitors decreasing conversion of serotonin to SHIAA—Iinezolid, methylene blue,
selegiline,

(3) Increased SHT release—amphetamines, cocaine, mirtazapine.

(4) Increased stimulation of SHT postsynaptic receptors—direct serotonin receptor agonist—trip-
tans, fentanyl, ergot derivatives, LSD.

(5) SERT inhibition—increased synaptic SHT because of decreased reuptake of SHT into presyn-
aptic cell—tramadol, SSRIs, SNRIs, TCAs, lamotrigine, bupropion.

TPH2 tryptophan hydroxylase,

MAO mono-amine oxidase, MAOI mono amine oxidase inhibitors, SHT serotonin,

SHIAA 5- hydroxy indole acetic acid
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Clinical Features [5]

The classic presentation involves a triad of clustered symptoms: Altered mental
status, neuromuscular abnormalities, and autonomic hyperactivity

1. Altered mental status: Anxiety, agitation, restlessness, disorientation, delirium,
and coma.

2. Neuromuscular abnormalities: Hyperreflexia, clonus, muscle rigidity, tremor,
myoclonus, hypertonia, and incoordination.

3. Autonomic hyperactivity: Tachycardia, hyperthermia, diaphoresis, hyperten-
sion, vomiting, diarrhea, and mydriasis.

The diagnosis is confirmed by applying the Hunter Serotonin Toxicity Criteria
[6]: Spontaneous clonus; inducible clonus with agitation or diaphoresis; ocular clo-
nus with agitation or diaphoresis; tremor and hyper-reflexia; or hypertonia, with
temperature above 100.4 °F (38 °C), and ocular or inducible clonus. Differential
diagnoses include neuroleptic malignant syndrome, thyroid storm, malignant hyper-
thermia, and sympathomimetic intoxication (Table 17.1).
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Treatment [7]

. Discontinuation of all serotonergic agents.

Supportive care: Management of agitation with benzodiazepines, control of
hyperthermia, and maintenance of hemodynamic stability.

. Serotonin antagonists: Cyproheptadine (a serotonin antagonist) 12 mg orally or

via nasogastric tube, followed by 2 mg every 2 h until clinical response is seen.
In severe cases, immediate sedation, paralysis, and endotracheal intubation.

. Treat hyperthermia with standard cooling measures.

Key Takeaway
Consider the adverse effects of treatment and drug interaction as the cause for new
complaints developing when the patient is already on therapy.
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Grade Moderate.

Abstract An adult female with symptoms of fever and rash but almost no physical
examination findings presents to you after being dismissed as functional by many
physicians.

Story Ms Andrea is your last patient before a very late lunch break.

“I need a medical certificate,” she says brusquely before she even sits down.

“Oh God it’s one of those...” you tell yourself with a mental eye roll. “Good
afternoon, Ms Andrea. Do sit down. Tell me exactly what the problem is.”

“Like I said... I need a medical certificate!”

“I’ll need to know a little bit about the specific health concerns before I issue a
certificate.”

“Fine,” she barks out tersely. “No one believes me when I say I'm sick, but I’ll
tell you anyway. I have high fever, almost every day. Twice a day! And a rash too.”

You look at Andrea’s extremely clear skin and say skeptically, “I see.”

“The rash comes only when I have the fever,” Andrea says with hostility.

“All right...is there anything else troubling you?”

“So many things! But what’s the point in my telling you, doctor. I can see in your
face that you don’t believe what I am saying.”

“I assure you that I am taking everything you say very seriously indeed. Please
tell me if there are any other health concerns.”

“My knees hurt! My muscles pain! My tummy hurts and I have lost my appetite!
I’ve lost weight!”

“When did all these problems start?”

“About 4 months ago when I had a really bad sore throat. I've been running from
pillar to post over the last couple of months searching for some doctor to believe
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what I’'m saying. For someone to help me. But everyone thinks I’'m making
things up.”

“I believe you.” you tell Ms. Andrea, ignoring the smirk and raised eyebrows of
the postgraduate resident sitting opposite you.

“Can you please lie down? May I examine you?”

The examination does not reveal much. There is mild hepatomegaly, and there
are a couple of slightly tender enlarged cervical nodes. However, the patient is afe-
brile at the time of examination, and there is no rash. There is a slight painful restric-
tion of movement on both knees, but you suspect osteoarthritis, since Andrea’s BMI
is 32 (even after the supposed weight loss), making her prone to the mechanical
complications of obesity. You search carefully for a possible source of infection—
however, the throat is normal, the neck is supple, the lungs are clear, and the abdo-
men is soft. You ask for a history of genitourinary symptoms or contact with
tuberculosis, but she denies both.

Questions Are Andrea’s symptoms functional? Is she malingering to get a medical
certificate? Or is there actually a pathology that can be diagnosed and treated?
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The absence of fever and rash during examination might make you skeptical—but
the hepatomegaly and lymphadenopathy indicate that there is an organic disease.
The following points may be noted:

. Quotidian fever with two spikes a day

. Evanescent rash simultaneous with the fever
. Myalgia and arthritis

. Hepatomegaly and lymphadenopathy

AW N —

The fever indicates that an infectious/inflammatory process is at play—however,
in the absence of a septic focus, the pendulum swings more toward an inflammatory
disease. The rash and arthritis should prompt one to consider an autoimmune dis-
ease or vasculitis.

With this background and the history of rash which appears with fever and disap-
pears with defervescence, Adult-Onset Still’s Disease is a possibility.

Adult-Onset Still’s Disease (AOSD) is characterized by a clinical triad of quotid-
ian (daily) fevers, arthritis, and an evanescent rash [1]. The signs and symptoms of
AOSD may be seen below the age of 16 when it is referred to as “systemic onset
idiopathic juvenile arthritis.” The prevalence ranges from 3.9 to 6.9 per 100,000 [2,
3]. AOSD is more common in females and has a bimodal age distribution, most
commonly seen between the ages of 15-25 and 35-45 [4].

Etiopathogenesis [5]

AOSD may be triggered by an infection (generally pharyngitis) in a genetically
predisposed individual. HLA-B17, HLA-B18, HLA-B35, and HLA-DR?2 have been
associated with Still’s disease. Bacterial infections [6]—M. pneumoniae, C. pneu-
monia, Y. enterecolitica, Brucella abortus, Borrelia burgdoferi, and viral infec-
tions—rubella, measles, echovirus 7, coxsackievirus B4, cytomegalovirus, and
Epstein—Barr virus have been implicated [7].

Intense innate immune cell activation and the ensuing overproduction of various
proinflammatory cytokines, such as interleukin-1 (IL-1), interleukin-6 (IL-6), and
interleukin-18 (IL-18), precipitate AOSD [8].

Clinical Features

Fever: High-spiking quotidian fevers with temperature > 39 °C with one or two
peaks each day. The temperature typically returns to baseline or near baseline
between spikes [9].

Arthritis: Can range from arthralgias to polyarthritis. The joints most frequently
involved are knees, wrist, and ankle [10].
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Rash: The rash is an evanescent, salmon-pink maculopapular rash which is located
on the trunk and proximal extremities. It is typically nonpruritic. The rash char-
acteristically appears and disappears with fever and defervescence [11].

Sore throat: Many patients with AOSD volunteer a history of preceding pharyngitis.

Myalgias.

Lymphadenopathy, hepatomegaly, and splenomegaly.

Serositis: Commonly pleuritis and pericarditis.

Investigations [12]

1. Increased ESR and CRP.

2. Neutrophilic leukocytosis.

3. Atypically for an immune disease, rheumatoid factor and antinuclear antibodies
(ANAs) are generally negative.

4. Hyperferritinemia: Markedly elevated serum ferritin levels and a low fraction of

glycosylated ferritin support the diagnosis of AOSD [13, 14].

Transaminitis.

6. "8F-fluoro-deoxyglucose positron emission tomography/computed tomography
(PET/CT) may have a role in evaluating patients with fever of unknown origin
and suspected AOSD.

9]

Diagnosis
Yamaguchi Criteria [15]

The presence of at least five criteria (including at least two major criteria) is sugges-
tive of AOSD

Major Criteria

(a) Fever of 39 °C or higher lasting for at least 1 week
(b) Arthritis

(c) Evanescent rash

(d) Leukocytosis with >10,000/mm?

Minor Criteria

Sore throat

Lymphadenopathy

Splenomegaly

Transaminitis

Negative tests for rheumatoid factor and ANA

moOnw>
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Treatment [16]

(a) Nonsteroidal anti-inflammatory drugs (NSAIDs)

(b) Glucocorticoids

(c) Conventional disease-modifying antirheumatic drugs (DMARDs): methotrex-
ate, sulfasalazine, leflunomide, and hydroxychloroquine.

(d) Biologicals [17]:

1. Interleukin-1 (IL-1) inhibitors: Anakinra (recombinant human IL-1 receptor
antagonist), canakinumab (anti-IL-1 monoclonal antibody), and rilonacept
(IL-1 trap).

2. Interleukin-6 (IL-6) inhibitors: Tocilizumab and sarilumab (anti-IL-6 recep-
tor antibodies).

3. Tumor necrosis factor-alpha (TNF-a) inhibitors: While less consistently
effective than IL-1 and IL-6 inhibitors, agents like infliximab and etanercept
may be beneficial in some patients, especially for managing refrac-
tory AOSD.

Complications [18]

A. Macrophage activation syndrome (MAS) or secondary hemophagocytic lym-
phohistiocytosis (SHLH) [19]

B. Pulmonary involvement—interstitial lung disease and pulmonary arterial
hypertension

C. Cardiac involvement (myocarditis and pericarditis)

D. Amyloidosis (renal AA amyloidosis)
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Grade Very easy.

Abstract Young female with no fever, burning micturition, or high-colored urine
has increased frequency of micturition.

Story You are on a flight from London to Delhi, and you figure you might try to
while away the long hours by talking to the twenty something lady who has the
window seat on your row.

“I’'m Kartika,” you introduce yourself.

“I’'m Neha,” the lady says tersely and pointedly looks back at her screen.

“Oh well, I tried.” you tell yourself and browse through the inflight entertainment
for something decent to watch. The stewardess hands out the warm nuts and cold
drinks, and you settle yourself in to watch “Shrinking”. Five minutes later, Neha
taps you on your shoulder—you turn apologetically, thinking that maybe you were
laughing too loudly.

“Sorry, I have to use the loo,” she says, and you politely move aside so she
can leave.

Over the next 2 h, you have to get up from your seat no less than six times
because Neha needs to use the toilet.

“Excuse me—I couldn’t help but notice that you are using the loo fairly fre-
quently. I'm a doctor—may I help? Do you have any burning when you pass urine?
Or fever? Or diabetes?”

“No!” she says rudely, turning back to the window.

“Would you like to sit near the aisle?” you ask her, exasperated, when she taps
your shoulder yet again.

“No! I paid for a window seat.” she says loudly, tossing back her glass of wine in
one swallow.
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You stare at your screen, counting to 10 and spend the rest of the journey moving
out of the seat every time Neha needs to go to the loo.

After the journey from hell, you reach Delhi, get back to work, get over your jet
lag. A couple of days later, you meet your friend for lunch. Over chole bhatura and
cold beer, you talk about the journey to London, the fun you had while there and the
nightmare trip back. You are walking back home in a blissful haze of good food and
great conversation when—you cannot believe your eyes—you see the infamous
Neha with the bladder that would not take a break. But then you catch sight of the
clinic she is walking into and the name and the qualification on the sign above the
clinic door—*“Dr. A...consultant psychiatrist,” and all becomes clear to you.

Questions What was the revelation that struck you? What might the connection be
between a doctor’s clinic and Neha’s frequent urination?
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Fig. 19.1 Causes of polyuria

Analysis

This case boils down to an analysis of the causes of polyuria (Fig. 19.1).

There are some clues provided to narrow it down further.

It is unlikely to be a solute diuresis (Neha says she does not have diabetes, and
the other causes are not likely). Of the various reasons of water diuresis, lithium is
a more likely cause, as Neha is walking into a psychiatrist’s clinic.

(a) Diabetes insipidus (DI) is a rare endocrine disorder characterized by the
excretion of large volumes (exceeding 3 L per day) of hypotonic urine result-
ing from a deficiency in the secretion or action of arginine vasopressin (AVP).
This leads to an inability to concentrate urine, causing excessive renal water
losses and compensatory thirst [1].

Classification
Dl is classified into four main types [2]:

(a) Central diabetes insipidus (CDI): Results from a deficiency in the release of
AVP from the posterior pituitary gland or impaired synthesis of AVP in the
hypothalamus

(b) Nephrogenic diabetes insipidus (NDI): Characterized by the resistance of the
kidneys to AVP. This resistance occurs at the level of the distal convoluted
tubule and collecting duct
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(c) Dipsogenic diabetes insipidus: Involves an abnormally low thirst threshold,
leading to excessive fluid intake

(d) Gestational diabetes insipidus: Occurs during pregnancy due to increased con-
centration of placental vasopressinase, which degrades vasopressin

Epidemiology

DI is a rare condition, affecting approximately 1 in 25,000 people worldwide [3]. It
can manifest at any age, with hereditary forms developing earlier in life. The preva-
lence is similar among males and females.

Etiology
Central Diabetes Insipidus [4]

1. Tumors affecting the hypothalamus or pituitary gland

2. Trauma: Head injury or neurosurgical procedures (trans-sphenoidal or transcra-

nial surgery for pituitary tumors can lead to acute CDI)

Autoimmune disorders: Lymphocytic infundibuloneurohypophysitis

4. Genetic mutations: Mutations in genes responsible for AVP synthesis and
secretion

W

Nephrogenic Diabetes Insipidus
NDI can be congenital or acquired:

1. Genetic mutations: Mutations in the AVPR2 gene, encoding the arginine vaso-
pressin receptor 2, or the AQP2 gene, encoding aquaporin

2. Drug-induced: Medications like lithium

Electrolyte imbalances: Hypercalcemia and hypokalemia

4. Renal diseases: Chronic renal failure and other conditions affecting tubular
function

(O8]

Dipsogenic Diabetes Insipidus

Excessive fluid intake: Abnormally low thirst threshold leading to increased
fluid intake

Psychiatric disorders: Some psychiatric conditions are associated with excessive
water drinking
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Gestational Diabetes Insipidus

Placental vasopressinase: Increased levels of placental vasopressinase during
pregnancy

Pathogenesis
Central Diabetes Insipidus

In CDI, damage or dysfunction of vasopressinergic neurons in the hypothalamus or
posterior pituitary impair the synthesis and secretion of AVP3. The deficiency of
AVP results in decreased water reabsorption in the collecting ducts, leading to the
excretion of large volumes of dilute urine.

Nephrogenic Diabetes Insipidus [5]

NDI occurs due to renal AVP resistance. Mutations in the AVPR2 or AQP2 genes
disrupt the normal signaling pathway, preventing AVP from increasing water per-
meability in the collecting ducts. Acquired forms of NDI may result from drug-
induced interference with this pathway or from renal damage affecting tubular
function.

Dipsogenic Diabetes Insipidus

Dipsogenic DI is characterized by an abnormally low thirst threshold, causing indi-
viduals to drink excessive amounts of water. This leads to suppression of AVP secre-
tion and subsequent polyuria.

Gestational Diabetes Insipidus

During pregnancy, increased levels of placental vasopressinase degrade AVP, lead-
ing to DI. This condition typically resolves after delivery.

Clinical Features

The patient presents with polyuria, polydipsia, and nocturia. Patients often crave

cold water and may exhibit signs of dehydration if fluid intake is insufficient to
compensate for urinary losses. Polyuria may be dramatic, typically more than 3-3.5
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litres in a 24 h period but in severe cases, as high as 12 L per day. Nocturia may
disrupt sleep. Polydipsia and increased fluid intake may compensate for the water

los

we

s, but if not, hypovolemia may occur.

Hypernatremia is a result of salt-free water loss and may result in fatigue and
akness.

In patients with adipsic DI, there is an absence of thirst, which can lead to severe

hypernatremia and associated complications.

Investigations

(a)
(b)

(©)

(d)
(e)

€3]
(@

Measurement of 24-h urine volume and urine osmolality.

Measurement of plasma osmolality and sodium levels to assess water
balance.

Water deprivation test: Restricting fluid intake and monitoring urine output and
plasma osmolality. This serves to differentiate CDI from NDI and primary
polydipsia.

Hypertonic saline infusion test: Measures AVP response to hypertonic saline
infusion.

Copeptin measurement: Copeptin, a surrogate marker for AVP, can be mea-
sured in response to osmotic or nonosmotic stimuli.

Arginine stimulation test.

Magnetic resonance imaging (MRI): To identify structural abnormalities such
as pituitary tumors or infiltration.

Treatment

The primary goal of DI treatment is to maintain fluid balance and alleviate symptoms.

Ce

De

ntral Diabetes Insipidus

smopressin (DDAVP): Synthetic AVP analogue used to replace deficient hor-

mone. It is available in oral, intranasal, and injectable forms.

Fluid intake: Ensuring adequate fluid intake to match urinary losses.

Nephrogenic Diabetes Insipidus

Discontinuation of offending medications: If drug-induced, discontinuing the caus-
ative agent, such as lithium.

Dietary modifications: Low-sodium diet to reduce polyuria.
Thiazide diuretics: Thiazide diuretics can paradoxically reduce polyuria in NDIL.
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Amiloride: Potassium-sparing diuretic that can be used in conjunction with thia-
zides to prevent hypokalemia.

Adequate fluid intake: Ensuring sufficient fluid intake to prevent dehydration.

Monitoring: Close monitoring of fluid and electrolyte balance.
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Grade Difficult.

Abstract A known case of cirrhosis and portal hypertension presents with some
symptoms that are not explained by this diagnosis—disabling fatigue, occasional
difficulty in swallowing, and severe abdominal pain.

Story As you walk into your clinic, you notice that your clinic receptionist—Mrs
Mehta—is in tears.

“What happened, Mrs Mehta? Is there anything I can do to help?”

“My husband is not keeping well doctor. I'm so worried. Please, can I bring him
to see you?”

“Of course! Any time.”

Mr. and Mrs. Mehta visit you the next evening. As they walk in, you note that,
unfortunately, Mr. Mehta has all the stigmata of chronic ethanol use. His eyes are
bloodshot, there is bilateral parotid enlargement, and he appears icteric.

“Please sit down. Tell me what’s wrong.”

“He’s ruined his health with alcohol. I've tried so hard to make him stop but he
hasn’t! Alcohol is more important to him than his family!” Mrs. Mehta sobs.

“I keep telling you, it’s not the alcohol! It’s something different this time!” Mr.
Mehta bursts out, exasperated. “If you give me a moment to tell the doctor what’s
happening, he can help me. But it’s always the same. Once you start talking, it’s like
a runaway train. No one else can get a word in.”

“Ok fine, you tell him then.”

“Doctor, I agree I have been drinking a little more than is good for me.”

“A little more?!” Mrs. Mehta expostulates. “He was diagnosed to have alcoholic
liver disease last November, when he vomited blood. He had to undergo an endo-
scopic variceal ligation.”
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“I’ve cut down on drinking now—I just have a mug of beer once a week” says
Mr. Mehta.

“Why can’t you stop that?”

“Stop fussing, woman. Give the doctor a chance to think! It’s not like it was last
time. I feel different. It’s no the alcohol. It’s something else. It’s something ELSE!!!”

“Please calm down Mr. Mehta. I will examine you in detail, and I’1l find out what
exactly is going on. But before that, can you tell me the issues that are troubling
you now?”

“I’ve been feeling really tired all the time for the last 4-5 months. I have tummy
pain once in a while, and it gets pretty severe sometimes. Sometimes I find it diffi-
cult to swallow.”

“I can see how all this can be worrying.”

“There’s another problem doctor.”

“What is that?”

“I’ve not been able to have marital relations with my wife for maybe 4-5 months.”

“That’s true” Mrs. Mehta nods sadly.

“One more thing, doctor. I visited another hospital a week ago. They said my iron
levels were low, and they gave me what they said was an ‘iron injection.””

“OK...”

“But I became really sick after that injection. I think it worsened my jaundice,
because my urine looked reddish after that. And now my acidity is worse, and my
tummy seems bloated.”

“I’m sorry to hear that. May I examine you?”

“Yes, doctor.” He lies down.

You note that the patient is icteric. There is no clubbing. Pallor is present, but it
does not seem to be severe enough to cause the disabling fatigue that is afflicting
Mr. Mehta. There are blanching purpura present on both lower limbs.

The abdomen is distended and tense. Bowel sounds are present. Splenomegaly is
present three finger breadths below the left costal margin.

Abdominal imaging picks up a portal vein thrombosis (Fig. 20.1).

Question Who was right? Mrs. or Mr. Mehta? Are all Mr. Mehta’s complaints
ascribable to ethanol alone or do the labs and clinical features point to some-
thing else?
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Fig.20.1 (a—c) Portal vein thrombosis. (Images contributed by Dr. Ram Shenoy Basti, FMMC)
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Analysis

This is a tricky case to analyze. At first look, it seems to be a straightforward case of
alcoholic liver disease with cirrhosis and portal hypertension. However, some features
are difficult to explain. Dysphagia is not a common feature of chronic liver disease.
One might be tempted to consider an esophageal malignancy, but the dysphagia in
esophageal cancer is unlikely to be intermittent. Abdominal pain is also not a common
feature of cirrhosis (unless there is spontaneous bacterial peritonitis too). Another clue
to a condition other than cirrhosis alone is the apparent worsening of the patient’s
condition (darkening of urine and exacerbation of symptoms) on being administered
an iron infusion. This is suggestive of hemolysis. Thus, there is a combination of
abdominal pain, intermittent dysphagia (unlikely to be mechanical—might be due to
smooth muscle dystonia) and precipitation of hemolysis with iron infusion, along
with portal vein thrombosis. Hemolysis, thrombosis, and smooth muscle spasm
should prompt one to consider paroxysmal nocturnal hemoglobinuria (PNH).

Paroxysmal Nocturnal Hemoglobinuria

PNH is an acquired hemopoietic stem cell (HSC) disorder, where the absence of
GPI-anchored proteins on the cell surface predispose to chronic intravascular hemo-
lysis, venous thrombosis, and hypoplastic bone marrow. It affects males and females
equally and is most common between the ages of 20 and 40 [1].

Etiopathogenesis

Complement inhibitors play a crucial role in blocking complement-mediated intra-
vascular (CD59) and extravascular (CD55) hemolysis. They are anchored to the cell
by the GPI anchor (Fig. 20.2) whose synthesis is directed by the PIGA gene in the
X chromosome [2].

The initial event in PNH is an acquired mutation in the PIGA gene. The mutation
may be due to excessive radiation, mutagenic chemotherapy, or autoimmune condi-
tions. Once this occurs, the HSC carrying the PIGA gene mutation undergoes clonal
expansion [3] or neutral evolution [4] (Fig. 20.2). Cells from this clone are unable
to anchor complement inhibitors to the cell. The consequence is a chronic hemoly-
sis interspersed with exacerbations. Free hemoglobin in the plasma causes renal
injury, hypercoagulability, and increased smooth muscle tone (Fig. 20.3).
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Fig. 20.3 Intravascular hemolysis and its consequences

Clinical Features

1. Due to hemolysis : Fatigue ( out of proportion to the anemia), jaundice, hemo-

globinuria( red or cola colored urine)

Iron supplementation in these patients may worsen hemolysis (which is what

happened in the case described).
2. Due to anemia: Fatigue, exertional breathlessness.

3. Thrombosis—especially intra-abdominal veins [5]—CT detected portal vein

thrombosis in Mr. Mehta.
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Fig. 20.4 Consequences of free hemoglobin

4. Due to reduced NO (Fig. 20.4):
* Abdominal pain
e Erectile dysfunction
* Fatigue
* Esophageal spasm
5. Bone marrow failure leading to pancytopenias.

Investigations

1. CBC, reticulocyte count, D dimer
2. Blood biochemistry

3. Flow cytometry

4. Bone marrow

Treatment [6, 7]

CS5 inhibitors like Ravilizumab with/without immunosuppressant therapy
Alternative complement pathway inhibitors like pegcetacoplan [8]
Stem cell transplantation

Key Takeaway

Though we are taught in medical school that “when you hear hoofbeats, think of
horses, not zebras,” sometimes the hoofbeats are zebras. The importance of diag-
nosing a rare condition lies in the fact that specific, effective therapy may be
available.
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Grade Moderate.
Abstract A previously healthy adult male has disinterest, fatigue, and loss of libido.

Story Mrs. Kavita is attending your clinic for management of her diabetes.

She is accompanied by her husband Mr. Giri, who seems to be a quiet, thoughtful
man. He sits expressionless, stolid, and silent as you examine Mrs. Kavita. His
phone rings, and he stands to take the call outside the room. However, he sways a
little bit and leans on your desk for support.

“Are you OK?” you ask concerned.

“Yes, yes. I'm okay—just a little lightheaded,” he answers and walks out of the
room to answer his phone.

“I hope everything is OK with your husband,” you tell Mrs. Kavita.

“Doctor, I just can’t figure it out,” she responds. “He seems to live in a world of
his own. He is not interested in what’s happening at home, what our kids are up to.
He looks tired all the time—he’s so exhausted after he returns from work that he has
a quick shower and goes to bed. To tell the truth, he is not interested in marital rela-
tions either.”

“I am sorry to hear that,” you reply. “I wonder if he is depressed. Do you think
you should get a psychiatrist to see him?”’

“I don’t know what to do...” Mrs. Kavita responds sadly. “He was absolutely fine
up till June last year. Unfortunately, while on a trek in the Western Ghats, he was
bitten by a snake. I don’t know if that is what affected his confidence. But things
have gone downhill since then.”

“May I examine him briefly?” you ask. Mrs. Kavita calls in her husband, and he
returns to the room reluctantly.
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“I’m a little worried about your lightheadedness, Sir,” you tell him and proceed
to measure his blood pressure. It is 112/ 70 mm Hg supine and 90/60 mm Hg when
he stands for 2 min. His heart rate is 60 beats per min. He looks sad, pale, and puffy.

Question What ails Mr. Giri? Is it a post-traumatic stress disorder after the snake
bite? Or should you rule out something else?
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Analysis

The key features here are apathy, significant postural fall in blood pressure, and
bradycardia. The postural hypotension is a pointer toward hypocortisolism and the
bradycardia a clue to hypothyroidism. Hypocortisolism and hypothyroidism, along
with the history of lack and libido and the preceding history of snake bite should
prompt you to consider hypopituitarism as a diagnosis. Hypopituitarism is a rare
complication of snake bite, especially viper bite [1].

Hypopituitarism is an endocrine disorder characterized by diminished or absent
secretion of one or more anterior pituitary hormones which can arise either due to
pituitary disease itself (primary hypopituitarism) or from inadequate stimulation by
hypothalamic releasing hormones (secondary hypopituitarism) [2]. The clinical fea-
tures depend upon the rapidity of disease progression, the degree of hormonal defi-
cit, and the multiplicity of hormonal axes involved. The estimated incidence of
hypopituitarism is 4.2 cases per 100,000 individuals per year, with a prevalence of
45.5 cases per 100,000 [3].

Etiology
The etiology of hypopituitarism is multifarious. Key causes [4]:

Invasive: Space-occupying lesions, including pituitary adenomas, craniopharyngio-
mas, meningiomas, and metastatic neoplasms via direct compression or disrup-
tion of the hypothalamic—hypophysial portal system.

Infarction: Pituitary apoplexy (acute hemorrhage or infarction of the pituitary gland)
and Sheehan’s syndrome (postpartum pituitary necrosis secondary to
hemorrhage).

Infiltrative: Sarcoidosis, Langerhans cell histiocytosis, hemochromatosis, and
amyloidosis.

Injury: Traumatic brain injury (TBI), subarachnoid hemorrhage (SAH), neurosurgi-
cal interventions, and cranial irradiation.

Immunologic: Autoimmune hypophysitis, encompassing lymphocytic, granuloma-
tous, and IgG4-related subtypes. Furthermore, immune checkpoint inhibitors can
precipitate hypophysitis.

Ilatrogenic: Pituitary surgery and radiation therapy.

Infectious: Infections, including pituitary abscess, meningitis, encephalitis, tubercu-
losis, and syphilis.

Pathogenesis of Hypopituitarism in Snake Bite [5]
The mechanism of pituitary apoplexy in snake bite and Russel viper envenomation

is similar to what happens in postpartum hemorrhage and Sheehan’s syndrome. Two
conditions need to be fulfilled:
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(a) Enlarged and engorged pituitary: Due to capillary leak syndrome following the
snake bite. Additionally, the Russel viper venom causes stimulation and release
of pituitary hormones GH, ACTH, and TSH.

(b) Compromised vascular supply to the pituitary due to hypotension, due to micro-
thrombi deposition secondary to disseminated intravascular coagulation, and
due to changes in intravascular pressure caused by capillary leak syndrome.

Clinical Features [6]

(a) Growth Hormone (GH) Deficiency

Paediatric population: Growth retardation, resulting in short stature.

Adult population: Manifestations include fatigue, reduced muscle mass and
strength, increased adiposity, diminished bone mineral density, impaired qual-
ity of life, and elevated cardiovascular risk.

(b) Luteinizing Hormone (LH) and Follicle-Stimulating Hormone (FSH) Deficiency
(Hypogonadotropic Hypogonadism) [7]

Female patients: Present with amenorrhea, oligomenorrhea, infertility,
diminished libido, and vaginal dryness.

Male patients: Present with decreased libido, erectile dysfunction, infertility,
reduced muscle mass and strength, and testicular atrophy.

(c) Thyroid-Stimulating Hormone (TSH) Deficiency (Central Hypothyroidism)

Fatigue, weight gain, constipation, cold intolerance, xeroderma, and cogni-
tive dysfunction [8].

(d) Adrenocorticotropic Hormone (ACTH) Deficiency (Secondary Adrenal
Insufficiency)

Fatigue, asthenia, anorexia, weight loss, nausea, emesis, hypotension, and
hypoglycemia [9]. Notably, hyperpigmentation is absent, distinguishing it from
primary adrenal insufficiency.

(e) Prolactin (PRL) Deficiency
Inability to initiate or sustain postpartum lactation [10].
(f) Diabetes Insipidus (DI)

Characterized by polyuria, polydipsia, and resultant hypernatremia. DI is
more commonly associated with the compromise of the posterior pituitary or
hypothalamus [11].

Investigations [12]
Basal Hormone Levels:

GH: Insulin-like growth factor 1 (IGF-1) levels are frequently diminished in GH
deficiency, although normal levels do not preclude the diagnosis.
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LH and FSH: Low or inappropriately normal levels in the context of hypogonadism
are suggestive of hypogonadotropic hypogonadism.

TSH: Reduced or inappropriately normal TSH levels in conjunction with low free
T4 are indicative of central hypothyroidism.

ACTH: Early morning cortisol levels are typically reduced in ACTH deficiency.

Prolactin: Reduced prolactin levels may signify pituitary damage; however, inter-
pretation requires caution due to the multitude of factors influencing prolactin
secretion

Dynamic Stimulation Tests [13]

(a) GH stimulation tests: Insulin tolerance test (ITT), glucagon stimulation test, or
GHRH-arginine test may be performed. The macimorelin stimulation test may
also be utilized [14].

(b) ACTH stimulation test: Short Synacthen test is used to evaluate adrenal
function.

(c) TRH stimulation test: Assesses TSH and prolactin reserve.

Neuroradiologic Evaluation

MRI of the pituitary gland: Facilitates identification of structural anomalies, includ-
ing pituitary adenomas, craniopharyngiomas, empty sella, and pituitary apoplexy
(Fig. 21.1).

Fig. 21.1 Pituitary apoplexy.
(Image contributed by Dr. Ram Shenoy Basti, Department of Radiology, Father Muller
Medical College)
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Visual Field Testing

To check for visual field aberrations resulting from pituitary tumors with suprasellar
extension.

Differential Diagnosis

(a) Primary endocrine disorders: Such as primary hypothyroidism, primary adrenal
insufficiency, and primary hypogonadism

(b) Non-endocrine disorders: Including depression and chronic fatigue syndrome

(c) Genetic disorders: Congenital syndromes affecting pituitary development

Treatment
Hormone replacement therapy to restore physiological hormone levels [15].

(a) GH replacement: Recombinant human GH is indicated for GH deficiency in
both pediatric and adult patients.
(b) Sex steroid replacement:
(i) Female patients: Estrogen and progesterone replacement therapy is admin-
istered to restore menstrual cyclicity and prevent osteoporosis.
(i) Male patients: Testosterone replacement therapy is utilized to restore
libido, muscle mass, and bone density.

(iii)) Thyroid hormone replacement: Levothyroxine is prescribed for central
hypothyroidism, with dosage adjustments guided by clinical response and
free T4 levels.

(iv) Adrenal hormone replacement: Hydrocortisone or prednisone is adminis-
tered for secondary adrenal insufficiency. Patients require education
regarding stress-dose steroid administration during periods of illness or
surgical procedure.

(v) Desmopressin: For the management of diabetes insipidus.

Key Takeaway

Though hypopituitarism is a rare consequence of hemotoxic snake bite, the possibil-
ity should be kept in mind, and the physician must have a high index of suspicion to
suspect and diagnose it.
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Abstract A young lady with symptoms and signs suggestive of polycystic ovarian
syndrome improves with naturopathy but then relapses.

Story Harini was one of those girls who had been blessed by good angels. Beautiful,
intelligent, hardworking, and kind, she was loved by her friends and family and
seemed destined for a career in modeling or movies—she was that lovely.
Unfortunately, things changed when she turned 19. She started gaining weight, her
creamy complexion was ruined when she developed severe cystic acne, and she
became quite hairy. When she returned home in tears after a bully in her class called
her “big bear”, her mother decided that something had to be done.

She brought her daughter to your outpatient clinic on a sunny Monday morning.
You interviewed Harini and learned that her periods had become irregular for the
last 4 months. There was no family history of autoimmune thyroid disease. Harini
had a BMI of 32, was richly pimpled, and quite hirsute. The blood pressure was
130/80 mm Hg. You noted the presence of acanthosis nigricans. Physical examina-
tion was otherwise noncontributory.

You discussed the differential diagnosis with Harini and her mother and sug-
gested blood tests and an ultrasound abdomen.

Harini’s mother objected to the cost of the investigations and left the clinic,
Harini in tow, muttering about how doctors demanded unnecessary investigations
and saying “kickbacks” with a dark look in your direction.

The story continues:

Harini was then taken to a lady in the neighborhood with a reputation for provid-
ing natural remedies. “Polycystic”, she pronounced and prescribed a dairy-free diet.
She assured the mother and daughter that things would improve soon.
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Funnily enough, they did. Harini’s acne cleared, and she lost some weight (a
strict diet and exercise regime may have had something to do with this).

Five months later, Harini’s mother brought her to your clinic again. “She’s grown
fat again, doctor,” the mother said despairingly. “She complains of heaviness of the
head and is angry all the time.”

You agree to examine the patient and magnanimously decide not to mention your
advice the last time they visited.

You find that the blood pressure is a worrying 160/100 mm Hg.

You measure the weight and force yourself not to react when you see the fright-
ening number on the scale. You request Harini to stand up so you can measure her
height. She rises with reluctance and difficulty. You note down the height and weight
and calculate the BMI to be 35. In fact, Harini has put on so much weight that she
now has stretch marks on her abdomen.

Question Whatis the diagnosis? Are there supporting points for and against PCOS?
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Analysis
The initial presentation was suggestive of insulin resistance.

(a) Obesity
(b) Acanthosis nigricans
The hirsutism and acne point to increased testosterone, and together, a diag-
nosis of PCOS is justified.
Investigations at that time may have included thyroid profile, blood glucose,
lipid profile, and an ultrasonogram to demonstrate polycystic morphology.
The modified Rotterdam criteria to diagnose PCOs require that at least two
of the following be present [1].

Modified Rotterdam Criteria

1. Biochemical hyperandrogenism (elevated total free testosterone or calculated
indices of free testosterone).

2. Clinical hyperandrogenism: A modified Ferryman—Gallwey score of >4 to >8.

3. Oligo anovulation: Oligo-amenorrhea (cycles >35 days apart or less than eight
menstrual cycles per year).

4. Polycystic ovarian morphology: > 20 follicles per ovary in either ovary
or > 10 cm?® ovarian volume.

At the second visit, there are some causes for concern.

The first is the high blood pressure; the second is the history suggestive of proxi-
mal muscle weakness (stands up from the chair reluctantly and with difficulty); and
the third is the presence of abdominal striae. All of these are suggestive of Cushing’s
syndrome.

PCOS is the most common endocrine disorder in women of the reproductive age
group, with the prevalence ranging from 5 to 20%. It is characterized by clinical or
biochemical androgen excess, polycystic ovarian morphology, and oligo- or anovu-
lation [2] [3].

Cushing’s syndrome is a disease state with various causes (Fig. 22.1) produced by

(a) Chronic glucocorticoid excess
(b) Loss of diurnal variation of glucocorticoid secretion
(c) Loss of the feedback mechanism in the hypothalamo—pituitary—adrenal axis

It is relatively rare with an annual incidence of 2-3/million and a female-to-male
ratio of 3:1 [4].
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Cushing's syndrome
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Fig. 22.1 Causes of Cushing’s syndrome

Clinical Features [5]

Symptoms Irregular menstrual cycles, erectile dysfunction in males, decreased
libido, weight gain, proximal muscle weakness, irritability, backache, recurrent
infections, lethargy, and mood changes.

Signs Hypertension, obesity, acne, hirsutism, plethora, balding, moon face, buffalo
hump, bruisability, purple abdominal striae, and muscle atrophy.

Lab Abnormalities

* Abnormal glucose tolerance
* ECG abnormalities

Diagnosis [6]
Step 1: Confirm hypercortisolism (Cushing’s syndrome)

(a) Late-night salivary cortisol.

(b) 24 h urinary free cortisol.

(c) Low-dose dexamethasone suppression test: 1 mg dexamethasone is adminis-
tered orally between 11 pm and midnight. Blood for serum cortisol is drawn
between 8 and 9 am.
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Reasoning When the hypothalamo—pituitary axis is intact, administration of dexa-
methasone will suppress ACTH and CRH. If serum cortisol > than 1.8 microgram/
dL, then hypercortisolism is likely.

Step 2 [7]: Detect the source of hypercortisolism: ACTH must be estimated. If
ACTH is low, this would indicate an ACTH-independent cause of Cushing’s syn-
drome, as detailed in the figure above, and investigation must proceed accordingly.
If ACTH is high, this would mean that the hypercortisolism is ACTH-dependent,
either due to Cushing’s disease (pituitary ACTH hypersecretion) or ectopic ACTH
secretion.

To differentiate between these two, the- high dose dexamethasone secretion test
(HDDST) is performed.

HDDST

Baseline morning cortisol is drawn, and 8 mg dexamethasone is administered orally
between 11 pm and midnight. Serum cortisol is measured between 8 and 9 am the
next morning.

Reasoning: The ACTH secretion in Cushing’s disease (pituitary-dependent
ACTH secretion) but not in ectopic ACTH secretion will be suppressed by high-
dose dexamethasone.

Treatment [8]

1. Stop exogenous steroids. Keep in mind that many native medications actually
contain fairly high doses of steroids; carefully elicit history regarding the same.

2. Trans-sphenoidal resection of pituitary adenoma.

3. If the cause of Cushing’s syndrome is not detected and the patient continues to
be symptomatic, bilateral adrenalectomy may be considered.

4. Adrenalectomy, followed by radiotherapy and mitotane if adrenal cancer present.

5. Ectopic ACTH secretion: Tumor excision. Ketoconazole or metyrapone may be
used preoperatively.

PCOS

Polycystic ovary syndrome (PCOS) is a heterogeneous endocrine disorder charac-
terized primarily by ovulatory dysfunction and hyperandrogenism. It is the most
common cause of infertility in women, with manifestations frequently beginning
during adolescence.

Internationally accepted diagnostic criteria for adults, primarily based on the
Rotterdam consensus, involve combinations of unexplained hyperandrogenism,
anovulation, and polycystic ovarian morphology.
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PCOS affects a significant proportion of women of reproductive age, with
estimates ranging from 6% to 20% depending on the diagnostic criteria
applied [9].

The precise cause of PCOS remains unknown, but it is believed to arise from a
complex interplay of heritable and nonheritable factors, including intrauterine and
extrauterine influences. Functional ovarian hyperandrogenism is generally the main
contributor to the androgen excess, leading to hirsutism, anovulation, and polycys-
tic ovaries.

Hyperandrogenism Excessive androgen production from the ovaries is a hallmark
of PCOS. This can manifest as hirsutism, acne, and menstrual irregularities.

Insulin resistance (IR) Hyperinsulinemia can exacerbate ovarian androgen secre-
tion and decrease hepatic sex hormone-binding globulin (SHBG) synthesis, leading
to increased circulating testosterone concentrations.

Ovarian dysfunction Characterized by abnormal steroidogenesis and folliculo-
genesis, leading to anovulation. There appears to be a constitutively increased
androgen production and CYP17A1 expression in theca cells in PCOS ovaries.

Neuroendocrine disruption Alterations in the hypothalamic—pituitary—ovarian
axis including increased LH pulse amplitude and frequency.

Epigenetic and environmental factors [10] Include stress, diet, and exposure to
environmental toxins.

Gut microbiome Emerging evidence suggests a potential role of the gut microbi-
ome in the pathogenesis of PCOS.

Clinical Features [11]

Adolescent and adult females with PCOS may present with various clinical fea-
tures, including:

Menstrual irregularities: Oligomenorrhea (infrequent periods) or amenorrhea
(absence of periods) is common.

Hirsutism: Excessive terminal hair growth in a male pattern distribution. This is one
of the primary clinical signs of hyperandrogenism. The modified Ferriman—
Gallwey scoring system is a common tool used to evaluate hirsutism.

Acne: Treatment-resistant acne and inflammatory acne may be present.

Obesity.

Acanthosis nigricans.
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Investigations [12]

Androgens (such as testosterone and androstenedione) are elevated.

LH levels—increased.

Anti-Miillerian hormone (AMH) levels are often elevated, reflecting increased fol-
licle numbers.

Transvaginal ultrasound (TVUS): To assess ovarian morphology and identify poly-
cystic ovaries, which are defined as having 20 or more follicles in one or both.

Differential Diagnosis

Hyperprolactinemia
Hypothyroidism

Cushing’s syndrome
Adrenal hyperplasia

Management [13]

Diet and exercise.

Combined oral contraceptive pills (COCPs): To regulate menstrual cycles and treat
hyperandrogenism. May be used only after the assessment of risk for
thromboembolism.

Metformin: Used to improve insulin sensitivity and weight loss.

Spironolactone: An anti-androgen used to manage symptoms of hyperandrogenism
such as hirsutism.

Anti-androgen medications: Such as cyproterone acetate can be used to reduce
androgenic effects.

Fascinating Factoid Social media-trolled American comedienne Amy Schumer
for her increasing weight and moon-like face. She was diagnosed to have Cushing’s
syndrome and went public about her condition to increase awareness of the
condition.

Take-Home
Cushing’s syndrome, a dangerous disease which requires active intervention may be
masked by more common conditions like PCOD and obesity.

1. Thin skin, purple stria, and muscle wasting would call for a diagnosis of PCOD
in to doubt and mandate evaluation for Cushing’s syndrome.

2. Even if the diagnosis were PCOS alone, it has implications for the patient’s
future health since PCOS is a harbinger of the metabolic syndrome and T2DM.



156

22 Hirsutism in Women: Hairy Harini

References

11.

12.

13.

. Al Wattar BH, Fisher M, Bevington L, Talaulikar V, Davies M, Conway G, Yasmin E. Clinical

practice guidelines on the diagnosis and management of polycystic ovary syndrome: a system-
atic review and quality assessment study. J Clin Endocrinol Metabol. 2021;106(8):2436—46.

. Teede HJ, Misso ML, Costello MF, Dokras A, Laven J, Moran L, Piltonen T, Norman

RJ. Recommendations from the international evidence-based guideline for the assessment and
management of polycystic ovary syndrome. Hum Reprod. 2018;33(9):1602—18.

. Hoeger KM, Dokras A, Piltonen T. Update on PCOS: consequences, challenges, and guiding

treatment. J Clin Endocrinol Metabol. 2021;106(3):e1071-83.

. Steffensen C, Bak AM, Zgylner Rubeck K, Jgrgensen JO. Epidemiology of Cushing’s syn-

drome. Neuroendocrinology. 2010;92(Suppl. 1):1-5.

. Castinetti F, Morange I, Conte-Devolx B, Brue T. Cushing’s disease. Orphanet J Rare Dis.

2012;7:1-9.

. Buliman A, Tataranu L, Paun D, Mirica A, Dumitrache C. Cushing’s disease: a multidisci-

plinary overview of the clinical features, diagnosis, and treatment. J Med Life. 2016;9(1):12--8.

. Savas M, Mehta S, Agrawal N, van Rossum EF, Feelders RA. Approach to the patient: diagno-

sis of Cushing syndrome. J Clin Endocrinol Metabol. 2022;107(11):3162-74.

. Castinetti F. Pharmacological treatment of Cushing's syndrome. Arch Med Res.

2023;54(8):102908.

. Deswal R, Narwal V, Dang A, Pundir CS. The prevalence of polycystic ovary syndrome: a

brief systematic review. ] Hum Reprod Sci. 2020;13(4):261-71.

. Diamanti-Kandarakis E, Kandarakis H, Legro RS. The role of genes and environment in the

etiology of PCOS. Endocrine. 2006;30:19-26.

Futterweit W, Diamanti-Kandarakis E, Azziz R. Clinical features of the polycystic ovary syn-
drome. In: Androgen excess disorders in women: polycystic ovary syndrome and other disor-
ders; 2007. p. 155-67.

Spritzer PM, Marchesan LB, Santos BR, Fighera TM. Hirsutism, normal androgens and diag-
nosis of PCOS. Diagnostics. 2022;12(8):1922.

Papadakis G, Kandaraki EA, Garidou A, Koutsaki M, Papalou O, Diamanti-Kandarakis
E, Peppa M. Tailoring treatment for PCOS phenotypes. Expert Rev Endocrinol Metab.
2021;16(1):9-18.



®

Check for
updates

Grade Easy.

Abstract An elderly lady with no previous comorbidities is found unconscious
with no lateralizing neurological signs. Heart sounds are slightly muffled and bron-
chial breath sounds are present below scapula.

Story You are glad to hear that Mrs. Dominique, your old school headmistress, has
moved to your neighborhood. She was a taskmaster when she was your teacher, but
she has metamorphosed into a gentle, affectionate, old lady. The hard lines of her
countenance and her lean greyhound body have changed into a round, jolly face and
a pleasantly plump form. You visit her one evening with a gift of macaroons and
settle down for a nice long chat.

She draws her embroidered cashmere shawl around herself and asks you about
your work.

You describe your colleagues, your students, and your patients while discreetly
mopping at the sweat on your forehead.

“Sorry if the temperature is set too high for you, Sahana.”

“No problem at all, Ma’am.”

Mrs. D sits plump and placid, munching on the macaroons and says

“You’ll have to speak louder, my dear.” You repeat your tale in a much louder
voice and then ask, “How has your health been, Ma’am?”

“Well, at my age, I can’t complain. Though I do feel tired, and my legs tend to
ache at the end of the day.”

“Mrs. D, have you considered a lifestyle modification to try and lose some
weight?” She laughs loudly and says, “Life is short, eat dessert first!” and munches
on another couple of macaroons.

You’re busy the next couple of months juggling work and home when Mrs.
Dominique’s daughter phones you and tells you that she walked into her mother’s
house to find her unconscious. You quickly call an ambulance and run to the house.
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You do a rapid assessment of Mrs. D while waiting for the ambulance to arrive. She
is stuporous.

GCS: E2V2MS5. No lateralizing neurological signs.

Her skin is cool and dry.

Pulse: 60 beats per minute, BP 110/80 mm Hg

SpO2: 98% on room air.

She looks a little bloated but not very different from when you saw her 2 months
ago. Your quick examination of systems yields little, though you do find that the
heart sounds are slightly muffled, and there are bronchial breath sounds auscultable
below the left scapula. The ambulance arrives and you accompany Mrs. D and her
daughter to the hospital, praying sincerely that she recovers soon.

Question

(a) Was it just old age that was causing Mrs. D’s initial nonspecific complaints or
was something else going on?

(b) What might be responsible for the coma with no lateralizing signs?
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Analysis
The following are the pertinent points from history and examination.

(a) History suggestive of weight gain—“her lean body has become pleas-
antly plump.”

(b) History suggestive of cold intolerance (she has the heat on high and is wearing
a shawl in spite of the heat).

(c) History suggestive of difficulty in hearing—*“You’ll have to speak louder”

(d) Bradycardia

All these are suggestive of hypothyroidism. However, further information

may be obtained from the auscultatory findings. The muffled heart sounds and
the bronchial breath sounds in the left infrascapular area (Ewart’s sign) are sug-
gestive of a pericardial effusion which further strengthens the diagnosis of
hypothyroidism. The diagnosis at the time of hospital admission is likely
to be due to myxedema coma.

Hypothyroidism and Myxedema Coma

Primary hypothyroidism accounts for 95% of cases, while central (secondary/ter-
tiary) hypothyroidism comprises the remainder. Myxedema coma, the most severe
manifestation of hypothyroidism, is a rare but life-threatening emergency with mor-
tality rates approaching 40% despite treatment [1].

The prevalence of overt hypothyroidism in developed nations is approximately
0.3-0.4%, while subclinical hypothyroidism affects 4.3—8.5% of the population [2].
Myxedema coma occurs predominantly in elderly females during winter months,
with an estimated incidence of 0.22 per million people annually.

Etiopathogenesis

Primary hypothyroidism typically results from autoimmune thyroiditis (Hashimoto’s
disease), characterized by progressive thyroid destruction through cell-mediated
immunity and autoantibody production [3]. Other causes include iatrogenic (post
surgery, post radioactive iodine treatment, due to antithyroid drugs), iodine defi-
ciency or excess, and infiltrative disorders.

The clinical features of hypothyroidism may be attributed to one of two basic
pathophysiological mechanisms. The first is a slowing of almost all metabolic pro-
cesses—this results in fatigue, constipation, somnolence, bradycardia, intolerance
to cold, and weight gain.

The second is the accumulation of glycosaminoglycans in many tissues—result-
ing in the characteristic nonpitting edema, the hoarseness of voice, and macro-
glossia [4].
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Myxedema coma develops when severe hypothyroidism is complicated by a pre-
cipitating factor that overwhelms the body’s compensatory mechanisms. Common
triggers include infections, medications (especially sedatives), cold exposure,
trauma, or cardiovascular events [5].

Clinical Features [6]

(a) Weight gain, fatigue, somnolence, nonpitting pedal edema, periorbital edema,
macroglossia.

(b) Sensorineural deafness, delayed relaxation of tendon jerks, and hoarseness
of voice

(c) Pericardial effusion

Myxedema coma manifests with [7, 8]:

¢ Altered mental status—ranging from lethargy to coma
* Hypothermia (often <35 °C)
¢ Bradycardia and hypotension

Diagnosis: Labs reveal either

(a) High TSH, low T4—hypothyroidism
(b) High TSH, normal T4—subclinical hypothyroidism
(¢) Low/normal TSH, low T4—secondary hypothyroidism

In myxedema coma [9]:

e Thyroid function tests: Elevated TSH with low free T4 in primary
hypothyroidism

* Complete blood count: Normocytic anemia, possible leukopenia

¢ Basic metabolic panel: Hyponatremia, hypoglycemia

* Cortisol level: To rule out concurrent adrenal insufficiency

* Blood gases: Respiratory acidosis, hypoxemia

* Cardiac enzymes: To evaluate for precipitating cardiac event

Treatment [10]

Management of uncomplicated hypothyroidism involves oral levothyroxine replace-
ment, starting at 25-50 mcg daily in elderly or cardiac patients and gradually
increasing to achieve target TSH levels.

Myxedema coma requires aggressive intervention:
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. Thyroid hormone replacement:

¢ [V levothyroxine: Loading dose 200—400 mcg, followed by 50-100 mcg daily.
* Consider concurrent T3 supplementation in severe cases.

Supportive care:

e Mechanical ventilation if needed
* Careful fluid replacement

* Passive rewarming

» Treatment of precipitating factors

. Stress-dose glucocorticoids until adrenal insufficiency is excluded

Key Takeaway

Hypothyroidism is difficult to diagnose in the elderly because of the comorbid ill-
nesses which might mask the presentation, because many of the features of hypo-
thyroidism mimic those of normal aging and because normal aging itself causes an
upward shift in TSH levels.
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Abstract An adult male smoker presents with dizziness and dysarthria while at
work. Neurological examination is normal.

Story Nag, your first patient on a winter Monday, is a quiet, sad-looking man. He
allows his wife to describe his health issues, while he sits silent and pensive, gazing
at the floor.

“I’m more than a little worried doctor,” Mrs. Nag says. “Nag is just not himself
these days. For the last month or so, he has been coming home early from work say-
ing he is tired and unable to function. But yesterday was especially bad. His
employee brought him home saying he was talking gibberish.”

“What work do you do?” you ask Nag.

“I have my own interior decoration firm. I have 3 people working under me,” he
responds.

“Do you remember what happened yesterday?”

“Of course. I was hammering in some nails to hang a really large painting on the
wall. As has been happening for the last couple of months, I started getting tired
very soon. Still, I forced myself to continue. But then, I started feeling dizzy and I
couldn’t see clearly. Frightened, I called for help.”

Mrs. Nag continues the tale.

“His employee said Nag was mumbling words that could not be understood. He
brought him home immediately, but by then things had settled somewhat.”

“Mr. Nag, you said you were feeling tired. Can you describe what exactly
you mean?”’

“I found it difficult to continue hammering the nails in—my arm, especially my
left arm started cramping and hurting like crazy.”

“Have there been any medical problems in the past?”

“No, I've been perfectly well.”
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“Any stressors?”

“Not really. I had really weird parents though—they thought that the fact that I
used my left hand to write and paint was sinister, and they tried their best to change
that. I’'m happy to say that I resisted their efforts and I’m a proud lefty.”

“We are facing some financial issues and Nag is losing his sleep over that doc-
tor,” Mrs. Nag confides.

“May I know whether you smoke, drink or use recreational drugs?”

“I don’t drink or do drugs, but I smoke occasionally. *

Mrs. Nag snorts, “Occasionally?! He smokes at least one pack a day, doctor.”

You proceed with a detailed neurological examination. Cranial nerves, including
fundus are normal. You examine the extraocular movements and find they are full.
Power and sensation are normal, deep tendon reflexes are preserved, and the plantar
is down-going. In fact, apart from the nicotine stains on the fingers, an arcus lipe-
mialis, and a slight discrepancy between the pulse volume in the upper limbs, you
are surprised to find that the examination is essentially normal.

Questions What was wrong with Nag? Was it lack of sleep and stress? Or some-
thing else?
How would you like to proceed with investigations and diagnosis?
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Fig.24.1 Vertebral,
subclavian, and axillary
arteries.
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Analysis

Here is an adult male with risk factors for atherosclerosis—smoking and dyslipid-
emia (the presence of arcus lipemialis is a clue). He gives a clear history of cramp-
ing and ache in the left upper limb on exertion which is suggestive of claudication
pain. This would suggest vascular disease involving the axillary artery which sup-
plies the upper limb. How do we connect this to his brainstem symptoms—dizzi-
ness, diplopia, and dysarthria? The answer lies in the anatomy of upper limb
circulation (Fig. 24.1).

Occlusion of the subclavian artery proximal to the branching off of the vertebral
artery results in a decrease in blood flow to the axillary artery, especially during
exertion [1]. The lower pressure in the axillary artery may result in retrograde flow
in the vertebral artery [2]. If the collateral circulation is not sufficiently well devel-
oped, then symptoms of brainstem ischemia may develop [3].

Subclavian steal syndrome is defined as vertebrobasilar insufficiency causing
brainstem ischemia caused by prevertebral stenosis of the subclavian artery [4].
Vascular steal which remains asymptomatic is known as the subclavian steal phe-
nomenon [5]. In some case series, subclavian steal syndrome is associated with
2.2% cases of acute ischemic stroke [6].

Etiopathogenesis

The main cause of subclavian steal syndrome is atherosclerosis [7]. Other causes
include Takayasu arteritis, giant cell arteritis, and thoracic outlet syndrome.

The subclavian artery, after giving off branches including the vertebral artery,
continues as the axillary artery which is the main blood supply to the upper limb.
The vertebral arteries unite to form the basilar artery which connects through the
circle of Willis to the carotid arterioles. When there is stenosis in the subclavian
artery, blood supply to the affected arm is decreased, especially during exercise [8].
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Hence, exertion is associated with cramping and pain in the upper limb. Retrograde
flow from the vertebral artery to the subclavian may cause symptoms and signs of
vertebrobasilar insufficiency.

Clinical Features [1, 9]

The following neurological symptoms may be precipitated by exercise of the isch-
emic arm:

(a) Dizziness

(b) Binocular diplopia

(c) Dysarthria

(d) Syncope

(e) Drop attacks

(f) Asymmetry between upper limb pulses and difference in blood pressure
between the left and right upper limbs (more than 20 mm Hg)

(g) Supraclavicular / suboccipital thrills/bruits

(h) Atrophic nails

Diagnosis

1. Risk factor assessment: fasting blood sugar and lipid profile.

2. Duplex ultrasonography (US), computed tomography (CT) angiography (CTA),
four-vessel cerebral arteriography, magnetic resonance angiography (MRA),
and chest radiography.

3. MRA techniques like 2-D TOF MRI and phase contrast MRI can show flow
reversal in the vertebral artery (VA).

Treatment [9]

1. Smoking cessation program

2. Risk factor assessment and management (blood sugar, lipid profile,
hyperhomocysteinemia)

3. Antiplatelet agent if subclavian stenosis is due to atherosclerotic artery disease

4. Stenting or angioplasty of stenosed artery

5. Endarterectomy

6. Surgical by-pass

7. Stenting or angioplasty of stenosed artery
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Abstract A middle-aged male presenting with history suggestive of transient isch-
emic attack and burning pain in his fingers.

Story Ms. J is the CEO of a company that makes pretty, yet practical shoes for
women. She is a true Alpha Gal—a boss lady who is shining in her career, is known
for her kindness and decisiveness, and is the mother of two wonderful kids. So, you
have a bit of a fan girl moment when your secretary tells you that not only does Ms.
J want to come to you for her annual health check, but she wants to bring her hus-
band to you too!

Ms. J reaches your clinic at exactly the right time, greets you politely and intro-
duces her husband Mr. J.

“Doctor, my annual health check is pending, but that can happen at any time. The
main reason that I came here today is that I'm very concerned about J’s health, and
I heard that you are an expert diagnostician.”

“I certainly will do my very best to help. Mr J, can you please sit down and let
me know what exactly is going on?”

“There are lots of things—I’ve met so many doctors but after numerous tests they
finally suggest that it’s stress and it’s all in my mind. But I’'m sure it is not, doctor.
I’m not stressed, and ...”

“And he’s certainly not the kind of person to have an imaginary illness,” chimes
in Ms. J. “If he says something is wrong, I believe him.”

“So, Mr. J, what problem troubles you the most?”

“Well, I would say it’s the burning pain in my fingers and toes. It is most unpleas-
ant. It comes on once in a while, in waves. Some days, I'm absolutely fine and on
some days the pain is disabling.”

“I see. What else?”
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“Doctor, one particular problem dates from my childhood. You know, I can’t
tolerate heat at all! Perhaps it is because I do not sweat much.”

“That must be quite troublesome. Is there anything else?”

“I’m very sensitive to the environment and to what I eat and drink. Even a slight
deviation from my usual diet means I start throwing up and have tummy pain and
loose stools. But the reason that both my wife and I panicked is this: last night we
were at a dinner honouring her and suddenly I couldn’t move my right hand to use
my knife ... my speech didn’t make sense. It didn’t last more than a couple of min-
utes, but it was really frightening.”

“Yes, it must have been,” you say sympathetically.

“May I ask—do you have diabetes? Or do you consume a significant quantity of
alcohol? Do you smoke?”

“No to all. I've been abstinent since the age of 20.”

“How about your parents and siblings? How is their health?”

“I’m the only child. My parents are healthy. But my mother’s 2 brothers passed
away at a young age—one due to a stroke and one due to a heart attack.”

“May I examine you?”

You look at Mr. J’s face again and begin to notice that it actually is a little strange
looking. His lips are full, almost like a woman’s. However, this is counteracted by
the prominence of his jaw, and the bushiness of his eyebrows. Further examination
reveals a strange rash on his abdomen which you can’t quite characterize.

The apex is forceful and palpable on the left 5th intercostal space half an inch
lateral to the midclavicular line. The ankle jerk is absent bilaterally, but there are no
other focal neurological deficits.

Questions In spite of what Mr. and Mrs. J believe, is this disparate set of symptoms
and signs more functional than organic?
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The problem with rare diseases like this is they do not form part of the mental list of
differential diagnoses that physicians have. However, there are certain clues to be
discerned from the story:

(a) First, acroparesthesias—the burning pain in the fingers and toes. The causes of
acroparesthesia are the Guillain—-Barré syndrome or vasculitis (when acute in
onset and rapid in progression). Chronic acroparesthesia may be due to diabe-
tes, Vitamin B12 deficiency, monoclonal gammopathy of undetermined signifi-
cance, or Fabry’s disease [1]. Periodic crises of acroparesthesia are highly
suggestive of Fabry’s disease.

(b) The hypohidrosis and heat intolerance.

(c) The chronic pain in abdomen, vomiting, and loose stools.

(d) The history suggestive of a TIA.

(e) The rash.

(f) The family history of maternal uncles suffering from premature vascular dis-
ease suggesting X-linked inheritance.

(g) Finaly, there is the clue in the title—the Alpha Gal.

Thus, we have an X-linked disease which causes paroxysmal acroparesthesia,
rash, transient ischemic attacks and left ventricular hypertrophy. Taken together,
they are indicative of Fabry’s disease.

Fabry’s disease is an X-linked inborn error of metabolism which affects the func-
tioning of the glycosphingolipid pathway and leads to the accumulation of globotri-
aosylceramide (Gb3) in various cells causing multisystem clinical manifestations [2].

Etiopathogenesis [3, 4]: The GLA gene is located on the long arm of the X chro-
mosome (Xq22)4 and encodes the lysosomal hydrolase alpha-galactosidase A
(alpha-Gal A). Alpha-Gal A catalyzes the hydrolytic cleavage of the terminal galac-
tose from Gb32 (Fig. 25.1).

Deficiency of this hydrolase results in the accumulation of the incompletely
degraded Gb3 substrate intracellularly, particularly in lysosomes [5]. The debris is

GLA gene GLA gena

mutated
l Glycosphingolipids

Glycosphingolipids
Globotriaosylceramide

i

Lactosylceramide

Further degraded

Fig 25.1 Pathogenesis of Fabry’s disease
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stored as intracytoplasmic masses and leads to cellular dysfunction or degenera-
tion—it has cytotoxic, pro-inflammatory, and profibrotic effects.

Gb3 accumulates in the kidneys, heart, and CNS. In the heart, Gb3 leads to left
ventricular hypertrophy (LVH), myocardial fibrosis, and arrhythmias. In the ner-
vous system, it contributes to neuropathic pain, TIA, and stroke.

Being X-linked, males with a GLA mutation are typically more severely affected.
Heterozygous females can exhibit a range of symptoms, from asymptomatic
to severe.

Clinical Features [6]

(a) Hypohidrosis
(b) Angiokeratomas [7]
(c) Corneal opacities
(d) Neurologic manifestations [8]:
(i) Neuropathic pain (acroparesthesia)
(i) TIA and stroke
(iii) Autonomic dysfunction
(iv) Aneurysms
(v) White matter lesions
(e) Cardiovascular system [9]:
(i) Angina, dyspnea
(ii) Palpitations or syncope
(iii) Unexplained LVH is typical of Fabry’s cardiac disease
(iv) Aortic and mitral regurgitation
(v) Conduction defects and arrhythmias

GIT: Loose stools, vomiting, and abdominal pain [10]
Kidneys: Proteinuria, isosthenuria, polyuria, and polydipsia, CKD [11]

Investigations [12]

(a) Urinalysis and quantification of proteinuria.

(b) Electrocardiogram.

(c) Enzyme assay to measure alpha-Gal A activity in leukocytes / plasma.

(d) Molecular genetic testing to confirm the diagnosis.

(e) Tissue biopsy: Renal or endomyocardial biopsy, particularly in patients with
newly described GLA variants of unknown significance.

(f) Imaging: Baseline magnetic resonance imaging (MRI) of the heart and brain
may be performed, especially in females and patients with cardiac or neuro-
logic manifestations.
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Treatment [13, 14]

(a)
(b)

(c)

(d)
(e)
®

Enzyme replacement therapy (ERT): Recombinant alpha-Gal A (agalsidase alfa
and agalsidase beta) [15].

Pharmacologic chaperone therapy: Migalastat hydrochloride is an oral chaper-
one that stabilizes mutated alpha-Gal A, improving its folding and trafficking
[16, 17].

Gabapentin, pregabalin, carbamazepine, or amitriptyline for the alleviation of
neuropathic pain [18].

Antiarrthythmic therapy and heart failure management.

ACE inhibitors or ARBs to lower blood pressure and reduce proteinuria.
Primary / secondary prevention of ischemic stroke with antiplatelet agents and
statins.

Key Takeaway
A diagnosis of Fabry’s disease must be considered in any patient who presents with
neuropathic pain and early TIA/stroke.
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Grade Moderate.

Abstract A young female presenting with history suggestive of polyarthritis,
abdominal pain, and fever.

Story Sampriti presents to your clinic one rainy Wednesday morning. She winces
as she sits down, briefly leaning on the table for support. You open her file and note
that that she is 26 years old and has no previous comorbidities.

“I’'m feeling a little run down since last month when I returned from a trip that
we had arranged as a bachelorette party for one of our friends,” she says.

“Where did you travel?” you inquire politely.

“Koh Samui—3 days of sunshine, swimming, hot sun, and cold beer. I guess I'm
paying for my sins now,” she says ruefully. “It’s not just this trip—I’ve been living
dangerously for a while now,” she smiles wanly—“Too much alcohol, too little
sleep and...”

“And?”

“And nothing.”

“I noticed—you seemed to be in pain.”

“Yes, doctor. I thought it was because of too much dancing—my feet started
hurting, then my left knee. But what’s weird is now my right wrist hurts too and that
doesn’t make sense.”

“Is there anything apart from the joint pain?”

“Not really—oh wait—I did have a little bit of a fever a week ago, just when we
returned from our trip. And I’m not sure if this is important but I’ve had this rash on
my hands for 2 days but then it disappeared.”

“Is there anyone in the family who suffers from joint pain or rash? Anyone with
lupus or rheumatoid arthritis?”

“No, doctor.”
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“You mentioned that you have been drinking a little too much lately—how much
would you say is your average weekly consumption?”

“Oh, I don’t know—may be a glass of wine or two everyday along with lunch or
dinner. And then a nightcap—maybe a whiskey on the rocks. Cocktails when I go
out with my gang, maybe a couple of times a week.”

“Ok. May I ask—are you sexually active?”

“Yes, I have been since I was 17.”

“And do you practice safe sex?”

“Usually, yes. Though when I don’t, I am sure to use a douche.”

“One more thing, doc—I’ve been having this pain here in my tummy for more
than a couple of months now,” she says, indicating her right hypochondrium.

You proceed to examine Sampriti and note the following:

Temperature: 38.5 degrees C. BP: 120/70 mm Hg.

There is no jaundice or anemia.

The patient’s right wrist is tender, especially on the flexor aspect, and the index
finger is swollen. The fingers of the right hand are slightly flexed when at rest, and
passive extension is painful.

There is rebound tenderness in the right hypochondrium, but other systems are
essentially normal, apart from a friction rub just below the right lung base.

You obtain consent to perform a pelvic examination and note that the uterus is
tender on bimanual palpation.

Question Is there a unifying diagnosis for Sampriti’s rash, joint pain, and abdomi-
nal pain?
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Analysis

The crucial points to note here are a sexually active young female presenting with
fever, polyarthritis, and a rash on the palms. Rash involving the palms and soles is
not very common; some of the conditions with this pattern of rash include [1]:

(a) Dyshidrotic eczema

(b) Secondary syphilis.

(c) Rocky mountain spotted fever
(d) Gonorrhea

(e) Bacterial endocarditis

(f) Toxic shock syndrome

Of these, endocarditis and toxic shock syndrome are less likely given the history.
Secondary syphilis is a possibility; however, arthritis is not often seen in syphilis.
Rocky mountain spotted fever is still a possibility. The tenosynovitis, especially the
painful passive extension on the background of the palmar rash [2], and the tender
uterus on bimanual examination [3] narrow the diagnosis down to disseminated
gonococcal infection.

Answer

Sampriti has disseminated gonococcal infection (DGI) along with the Fitz Hugh
Curtis syndrome.

The constellation of signs and symptoms including tenosynovitis, arthritis, and
skin lesions due to bacteremic spread of the sexually transmitted bacteria Neisseria
gonorrhea is known as Disseminated Gonococcal Infection (DGI) [4].

The importance of timely diagnosis and treatment of gonorrhea lies in its propen-
sity to cause pelvic inflammatory disease [5] as well as to facilitate the transmission
of HIV [6]. The consequences of gonorrhea, especially in females, are long-
lasting—tubal factor infertility, cervicitis, ectopic pregnancy, and chronic pelvic
pain [7].

Epidemiology
Infection with Neisseria gonorrheae is quite common, especially in the African con-

tinent; DGI less so. DGI affects approximately 0.5-3% of patients with gonorrheal
infections, predominantly impacting young, sexually active adults aged 15-35 [8].
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Etiopathogenesis

Neisseria gonorrheae is a Gram-negative diplococcus.

Certain strains of N. gonorrheae are more likely to cause DGI [9].

These strains cause less complement activation and hence are able to evade host
defenses and thrive in the joints, skin, and blood.

Fitz Hugh Curtis syndrome is due to the inflammation of Glisson’s capsule of the
liver and occurs with sexually transmitted illnesses including gonorrhea and
chlamydia.

Risk Factors for DGI

¢ Menstruation [10].

e Pregnancy or postpartum period [11].

¢ Congenital or acquired complement deficiencies (C5, C6, C7, or C8).

¢ Systemic lupus erythematosus (SLE).

¢ Therapy with eculizumab.

¢ The use of a douche may predispose to gonorrhea and other pelvic inflammatory
disease [12].

Clinical Features [13]

(a) Rash may occur either by direct inoculation or as one of the manifestation of
DGI [14].

(b) Nonpruritic papules on palms, soles, and trunk.

(c) Abscesses, cellulitis, petechiae, purpuric macules, necrotizing fasciitis, and
vasculitis [15].

(d) Polyarthralgia.

(e) Tenosynovitis [16].

Diagnosis
1. Culture of blood, synovial fluid, and specimens from genitourinary samples.
2. Gram stain or methylene blue stain of secretions will show the characteristic cof-

fee bean diplococci.

To Note Even in patients with Fitz Hugh Curtis syndrome, though there is notable
tender hepatomegaly, liver function is frequently normal.
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Treatment

Patients with DGI require hospitalization for intravenous antibiotics [17].

Antibiotic resistant strains are increasing; effective antibiotics include ceftriax-
one, tigecycline, and ertapenem. Doxycycline may be added if chlamydia is sus-
pected, and pregnancy has been excluded.

Prevention

At present, no effective vaccine for gonorrhea exists, though some evidence from
real-world experience shows that meningococcal vaccine may decrease the inci-
dence and severity of gonorrhea.

Fascinating Factoid The colloquial term for gonorrhea “the clap” probably origi-
nates from the French red-light district of Les Clapiers.

Key Takeaway
Suspect DGI in a sexually active adult presenting with asymmetrical oligoarthritis
+/— rash and systemic symptoms.
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Grade Very easy.

Abstract A traveller to the Middle East presenting with complaints of sore throat,
body ache, headache, and fever.

Story Manad returns from Haj tired but happy. He assumes it is the exertion and
excitement of the journey which is exhausting him. Four days later, however, he is
feeling worse and calls his boss at the taxi service to ask for some days off.

He looks a little ill when he comes to your clinic for a consult.

“What seems to be the problem?” you ask.

“It began with a sore throat after I got back from my trip, but I managed with hot
tea and saltwater gargles—I thought it would get better soon. However, it didn’t. I
started developing severe body ache, doctor—maybe because of the strain of the
distance I have travelled over the last week.”

“Anything apart from these problems?”

“My head hurts too, and I couldn’t keep down my breakfast this morning.”

“Ok, can you lie down please, let me examine you.”

You perform a detailed physical examination, but apart from a temperature of
100 degree, you find nothing abnormal. You prescribe an antipyretic and bed rest
and tell Manad to review if he is not feeling better in the next couple of days.

The next morning, you get a call from the emergency department saying that
Manad has just presented with a very severe headache, and he is quite sick. You rush
down to the ED and realize that the casualty medical officer was not exaggerating.
The hapless patient’s heart rate is 100/min, and BP is 96/60 mm Hg. He is sweating
profusely. You note that there is a faint ecchymotic rash at the waistline which
Manad ascribes to the new tight belt that he is wearing. Kernig’s sign and
Brudzinski’s head and neck sign are positive.

© The Author(s), under exclusive license to Springer Nature Singapore Pte 181
Ltd. 2025

S. Bhat, Clinical Conundrums to Practice Diagnostic Reasoning,
https://doi.org/10.1007/978-981-95-0636-1_27


http://crossmark.crossref.org/dialog/?doi=10.1007/978-981-95-0636-1_27&domain=pdf
https://doi.org/10.1007/978-981-95-0636-1_27#DOI

182 27 Fever and Rash in a Traveller: The Catastrophic Rash

You shift the patient to the intensive care unit and order appropriate investiga-
tions and treatment. Nurse calls you to say that there is significant oozing from
intravenous access and venipuncture sites.

Question What is happening to Manad? s it the seasonal flu or something worse?
How would you manage him?
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Analysis
The clues:

(a) Return from Haj [1, 2]
(b) Headache, rash, and severe muscle ache

All these together go in favor of meningococcal meningitis. It is important to
remember that the absence of signs of meningeal irritation does not rule out menin-
geal infection, as these are not invariably present. The severe muscle ache and
headache along with the travel history is a strong pointer to meningitis. The rash,
low blood pressure, and tachycardia are warning signs that the patient may be going
in for further complications—septic shock or disseminated intravascular coagula-
tion (DIC).

Definition

Neisseria meningitides is a common etiology of bacterial meningitis, and mortality
rates are high, ranging from 13% in high-income countries to 54% in low-income
countries. Meningococcal septicemia may be associated with the production of
endotoxin which activates the coagulation cascade, suppresses fibrinolysis, and
results in disseminated intravascular coagulation (Fig. 27.1).
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Fig. 27.1 Pathogenesis of DIC in meningococcemia
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Etiopathogenesis

Meningococcemia is caused by Neisseria meningitidis, a Gram-negative diplococ-
cus. Meningococcal endotoxin is the initiating factor for intravascular thrombosis
and consumption coagulopathy [3] (Fig. 27.1).

Clinical Features [4]
History

Sudden onset of cold hands and feet, headache, fever, seizures, myalgia, photopho-
bia, delirium.

Examination

Hypotension

Tachycardia

Diaphoresis

Pallor

Rash—petechial or ecchymotic

Neck stiffness, Kerning’s sign, and Brudzinski’s sign

Purpura fulminans can occur in 20% of patients with meningococcemia [5]. DIC
and intravascular thrombosis may occur which result in skin necrosis. The course of
the disease may be complicated by adrenal hemorrhage, which results in catastrophic
hypoadrenalism and shock, known as Waterhouse Friedrichsen syndrome [6].

Other systems may be involved—up to 50% patients may have myocarditis rang-
ing from mild to severe. Pericarditis [7] and arthritis [8] may occur due to immune
complex deposition during convalescence. Sequelae may include deafness, memory
loss, and cranial neuropathies [9].

Diagnosis

N. meningitidis is a fastidious organism, hence CSF specimens must be processed
rapidly and sent for analysis. Neuroimaging must be done prior to lumbar puncture.
The following features are suggestive of bacterial meningitis [10]:

TC > 10,000/dL

CSF TC > 2000/microliter

CSF neutrophils >1180/microliter
CSF protein >22 mg%

CSF glucose <34 mg %
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Complications and Sequelae

Hearing loss, memory loss, hemiparesis, and cranial neuropathies [11].

Treatment

Treatment of bacterial meningitis, particularly meningococcal meningitis is time-
sensitive. Increased bacterial loads correlate with increased mortality rates, and
given the high rate of division of meningococcus, early administration of antibiotics
is crucial [12].

Ceftriaxone 2 gm iv BD for 4-7 days in adults is recommended. In patients who
cannot be given beta-lactams, chloramphenicol is a viable alternative. The role of
dexamethasone is controversial—it is indicated in pneumococcal meningitis, and
some guidelines recommend discontinuing dexamethasone once meningococcal
meningitis is confirmed [13].

Protein C concentrate may be tried in patients with purpura fulminans on a back-
ground of meningococcal sepsis [14].

Glucocorticoids may be required in the Waterhouse Friderichsen syndrome [15].

Prevention

Meningococcal vaccine [16] is available in polysaccharide and conjugate vaccine
formulations. At present, the vaccine is recommended [17] for individuals travelling
to Haj [18, 19], those with high-risk medical conditions including asplenia, HIV and
complement deficiency, military recruits, and those who might be exposed in labo-
ratories to the bacterium.

Take-Home

The presentation of meningococcal meningitis varies and may not include the triad
of fever, neck stiffness, and altered sensorium. Hence, it is essential to maintain a
high index of suspicion for accurate diagnosis and timely management.
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Grade Moderate.

Abstract An elderly lady presenting with loose stools, blurred vision, and
breathlessness.

Story Your last patient in the evening clinic is Mrs. Iyengar, accompanied by her
daughter, Revathi.

“Please sit down,” you tell them.

“Thank you, doctor,” says Revathi. Both Revathi and her mother are tearing.
Revathi wipes her eyes and says “Doctor, I'm a little bit worried about my mother’s
health. I’'m afraid I am to blame.”

“I’m sure that’s not true,” you tell her gently. “Can you tell me what happened?”

“I stay with my elderly parents to take care of them, Doctor. I try to do most of
my work from home. However, there was a business meeting that I just could not get
out of, so I had to go out of town for five days. I came back to find my mother
like this.”

“She takes very good care of me, doctor. We’re very lucky to have a daughter
who is so concerned about our well-being,” Mrs. Iyengar says.

“Can you tell me what exactly is going on with you?”

“I’ve not been feeling that good for the last two days. I had loose motions 4 or
5 times.”

“Did you eat outside home? In a not so hygienic place?”

“No, no it’s all home cooked food. I rarely eat out. I’ve been coughing since
yesterday, there’s some breathlessness too, and somehow I can’t see very clearly.
Everything looks slightly blurred.”

“Was there any fever?”

“No, doctor.”
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“What about your past medical history? Are you on any regular treatment for
maybe diabetes, hypertension anything like that?”

“No doctor, by God’s grace, I'm quite healthy. I take calcium and vitamins daily.”

“Is there any family history of any illness that I should know about?”

“Not really, but my husband has some muscle weakness and he is taking treat-
ment for that.”

“So, you mentioned that you had loose motions. Is there any problem with pass-
ing urine?”

“I think I’m passing urine more frequently.”

“Is there anything else?”

“I feel a little restless and twitchy.”

“Can you see well? Hear well?”

“My hearing is absolutely fine, I don’t need a hearing aid. I can see ok with my
glasses, but I lost them the day Revathi went for her trip and I have been unable to
replace them.”

“It’s all my fault,” says Revathi miserably.

“No Reva, it’s not. You take such good care of us—your papa and I understand
that your work is important.” Mrs. Iyengar wipes her tears yet again.

“Can you please lie down?” you tell Mrs. Iyengar and proceed to examine her.

You note that her heart rate is 52 per minute, blood pressure is 100 / 60 mm Hg.
You auscultate extensive bilateral crackles and wheeze. Oxygen saturation at room
air is 90%. The pupils are constricted, reactive normally to light and
accommodation.

Your findings concern you a bit; you draw Revathi aside and tell her:

“Please don’t take this the wrong way, but is there a possibility that your mother
might have overdosed on anything? Taken something toxic deliberately?”

“Of course not, Doctor! How can you suggest such a thing? I’'m already feeling
guilty. This is so unkind of you.”

“I didn’t mean anything by it. 'm sorry. I'm just trying to figure out what
is wrong.”

Question What is happening with Mrs. Iyengar? How would you manage her? Is
your suspicion of deliberate self-harm by overdose or consumption justified? Or are
there subtle clues in the history and examination findings which might indicate
something else?
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The loose stools, breathlessness, constricted pupils, bradycardia, and extensive
crackles are what make you consider consumption—perhaps organophosphorus—
poisoning because of the multitude of cholinergic effects. However, there is no char-
acteristic kerosene odor, besides which Revathi strongly denies this possibility.

Keeping in mind the signs and symptoms of cholinergic excess, is there some
other way we can explain this? Yes, if you are astute enough to put certain points
together.

First, the fact that Mrs. Iyengar’s glasses are lost, thus compromising her vision—
maybe causing an error in the medications she is consuming. The second is that her
husband is taking some medicines for muscle weakness.

Combining all of these would lead to a diagnosis of cholinergic crisis, secondary
to an accidental consumption of her husband’s treatment for muscle weakness
(likely to be myasthenia gravis).

A cholinergic crisis is a clinical condition that results from the overstimulation of
nicotinic and muscarinic receptors at neuromuscular junctions and synapses
(Fig. 28.1) due to excessive acetylcholine (ACh) [1]. This overstimulation is caused
by the inactivation or inhibition of acetylcholinesterase (AChE), the enzyme respon-
sible for the degradation of Ach [2].

The resulting accumulation of ACh at the neuromuscular junctions and synapses
leads to symptoms of both muscarinic and nicotinic toxicity [3].

A cholinergic crisis is caused by the overstimulation of the postsynaptic mem-
brane by ACh [4]. ACh is synthesized at the nerve terminal from acetyl coenzyme A
(acetyl CoA) and choline, a reaction catalyzed by choline acetyltransferase (CAT).
ACh is then packaged in vesicles and released upon stimulation. The action of ACh

Synaptic cleft
Synaptic vesicles

AcHE inactivated [l

Acetylcholine

Nicotinic receptors .

Fig. 28.1 Accumulation of acetylcholine at synapse due to inactivation of acetylcholinesterase
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is terminated by AChE, which hydrolyzes ACh into choline and acetate [4]. The
inhibition or inactivation of AChE leads to an excessive accumulation of ACh at the
neuromuscular junction, causing overstimulation of muscarinic and nicotinic recep-
tors. This results in the characteristic signs and symptoms of cholinergic toxicity [3].

Data on the epidemiology of cholinergic crises is limited. However, it is known
that cholinergic crises are more commonly seen in the pediatric population and in
patients with myasthenia gravis (MG). In children, cholinergic crisis is often due to
accidental contact with or ingestion of organophosphates. Globally, approximately
three million people are exposed to organophosphate poisoning annually, with
around 300,000 deaths [5]. A cholinergic crisis may also be caused by accidental
ingestion or overdose of cholinesterase inhibitors [2].

The clinical features of cholinergic crisis result from excessive stimulation of
muscarinic and nicotinic receptors. Symptoms and signs include diarrhea, urination,
miosis, bronchospasm, emesis, lacrimation, and salivation [6]. Other symptoms are
muscular weakness, paralysis, muscular fasciculation, and blurred vision.
Respiratory distress, including increased bronchial secretions, and respiratory mus-
cle paralysis may occur. Bradycardia and hypotension are common.

Treatment

Antidotes: Atropine is an effective antidote for the muscarinic effects, competitively
binding to postsynaptic muscarinic receptors [7].

Key Takeaway
In puzzling presentations of possible drug toxicity, information of prescription med-
ications of family members may be of assistance.
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Abstract A young lady with episodes of severe abdominal pain and attacks of
swelling of the face and lips.

Story You are more than a little worried about Anagha, your employee. When you
interviewed her for the position of your clinic practice manager, you were quite
impressed with her resume, her analytical skills, and her enthusiasm. She settled
into her job nicely; however, for the last month, she seems to be absenting herself
frequently from work.

You request her to join you for lunch at the hospital cafeteria.

“Anagha, I hope you are comfortable in the office.”

“Yes, ma’am. I am learning a lot and my colleagues are so helpful!”

“I couldn’t help but notice that you have taken quite a few days off over the last
month. I hope all is well....”

“Yes, of course, ma’am. Everything is okay. It’s just that my husband and I are
settling into this new city.”

“Is he happy in his new job?”

“He seems okay, but he is also getting used to the new place.”

“Anyway, Anagha, you know I’m always available if you have a problem and
you want to discuss it.”

This talk with Anagha unfortunately does not seem to have had much of an effect
because she is absent again for the next 2 days.

“I’ve got a bad tummy ache,” she says.

You resolve to have talk with human resources the next day, asking them to give
a pre-termination warning to Anagha, but something happens the next day that
makes you change your mind. You go to the neighborhood sweet shop to pick up
dessert, and you spot Anagha on the same mission.
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You say sarcastically, “I see your stomach is better, Anagha.” but when she whirls
around, you are shocked. The whole of the left half of her face is swollen.

“Oh my God! Who did this to you?”

“No one, I swear it was no one, but my face and hand, my lips sometimes are
swelling up these days that’s why I am absent so much.”

“Is there any problem apart from the swelling? Itching or pain?”’

“No, Ma’am.”

“Did you hurt yourself or has anyone hurt you?”

“No, I swear no, Ma’am.”

“What about your tummy ache? What did that turn out to be?”

“It subsided on its own. The ultrasonogram was normal.”

“I think it’s something in the family. My mom used to have these attacks of
swelling too. Her mother too.”

Question Do you think Anagha is malingering to avoid work? On the other hand,
is it something more sinister like domestic violence? Or is this an illness which can
be diagnosed and treated? Is the abdominal pain part of the clinical picture?
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Fig. 29.1 Action of CINH (panel 1); unchecked production of kallikrein and bradykinin when
CI1NH is absent (panel 2)

Analysis

If you trust Anagha (and you should), she has attacks of swelling of different parts
of the body, with no identifiable precipitating factors and no associated symptoms.
Additionally, it seems to be an autosomal dominant condition considering that her
mother and grandmother both had it.

Putting all these together, Anagha seems to have C1 esterase inhibitor deficiency
causing hereditary angioedema.

Hereditary angioedema is an autosomal dominant disorder characterized by
angioedema without urticaria, causing swelling of areas of skin, the respiratory sys-
tem, and the gastrointestinal tract. It has a global prevalence of around 1 per
500,000 [1].

Pathogenesis: C1 esterase inhibitor (C1NH) regulates the production of bradyki-
nin, and in its absence, bradykinin production continues, unchecked [2]. Bradykinin
promotes capillary leakage and angioedema [3] (Fig. 29.1).

Clinical Features [4]

(a) Swelling of extremities, face, tongue, lips, and genitals
(b) Bowel wall edema: Edema resulting in attacks of colicky abdominal pain
(c) Laryngeal edema which can be life-threatening
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Labs [5]

Measurement of C4, CINH, and C1NH function

Treatment [6]

1. Human plasma-derived C1INH concentrate
2. Icatibant, a bradykinin B2-receptor antagonist
3. Ecallantide, a kallikrein inhibitor
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Abstract A migrant laborer complains of body ache, polyuria, loose stools, and
vomiting. He reports various health issues in his children as well.

Story You play golf on Sunday mornings with Naveen, boss of a flourishing con-
struction business. As you walk to the clubhouse for a post-play mug of beer, Naveen
says, “Doc, if you don’t mind, I'd like to pick your brain for a moment.” Having
scored a birdie on the last hole, you are in an expansive mood and say “Certainly.
What’s up?”

“Well, I'm a little worried about one of my employees. His name is Denon, he’s
from Andra Pradesh, and his work is just not up to the mark. Initially, I thought it
was just homesickness which would soon get better. But it’s been 3 months now and
he really isn’t pulling his weight. I'm a little concerned that it is his health which is
hampering his performance.”

“Why don’t you tell him to pop into my clinic tomorrow? Let me have a look and
see if there’s something that we can do to make him feel better.”

Denon reports to your clinic the next evening, looking quite unhappy. You tell
him to sit down and encourage him to explain what is going on with him.

“I feel tired all the time and my whole body aches. My back and my fingers are
stiff. I get breathless when I walk fast or climb stairs. When I tell my friends, they
say it is because I am missing my hometown. But how can it be? Does homesick-
ness cause vomiting and loose motions? Also, I’ve had this same problem for the
last year, even when I was in Andhra Pradesh. I met many doctors who checked me
and found absolutely nothing wrong with me!”

“Is there anything else apart from the tiredness and aches and pains?”

“One minute, doctor, I need to use the bathroom.” He returns and says that he
feels thirsty all the time and he is passing urine frequently.
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“Apart from the tiredness and aches and pains, I feel my hands are getting small,
and my legs feel tight when I am walking.”

“Is there anything else that concerns you?”’

“I am a little worried about my 2 children back in my village. Both of them need
to visit a dentist often because their teeth are getting yellow in color. My daughter
has started getting her periods at age 10 and her mother is quite concerned about this.”

You proceed with the examination and note the following:

Heart rate: 58/min.

Pallor present. No thyroid swelling or lymphadenopathy.

While examining the motor system, you note that he is unable to touch his toes
without bending his knees. He cannot flex his neck till his chin touches his chest and
is unable to join his hands together at the back of his head.

The tone is increased in both lower limbs, deep tendon reflexes are exaggerated,
and plantar is upgoing bilaterally. There seems to be small muscle wasting in
both hands.

Question What’s going on with Denon? It definitely is something more than sim-
ple homesickness. What should you consider? Please note that his blood sugar and
thyroid function are normal.
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Analysis
These are the undebatable features:

(a) Myelopathy

(b) Diminished ability to flex neck and back
(c) Polyuria and polydipsia

(d) Loose stools and vomiting

(e) Early menarche in his daughter

Answer: Unfortunately, Denon is in phase 3 of endemic fluorosis.

Endemic skeletal fluorosis is a debilitating metabolic bone disorder caused by
chronic excessive fluoride exposure and accumulation of fluoride in soft tissues and
bones, primarily through contaminated water sources in specific geographic regions.

Epidemiology

It is common in India, China, Kenya, and Tanzania. Within India, the states of
Andhra Pradesh, Gujarat, Rajasthan, and Telangana are most affected [1]. It is esti-
mated that around six million people in India are affected by endemic fluorosis, and
the number is similarly high in many countries in Asia and Africa [2].

Etiopathogenesis

A safe limit for fluoride consumption is 6 mg/day or 1.5 mg/L [3].

Humans acquire fluoride through diet, water, and fluoride-containing products
[4]. Fluoride in the human skeleton has a half-life of 7 years. It increases osteoblast
activity and causes bone remodeling.

Fluoride accumulation begins with the initial absorption in the gastrointestinal
tract, where it rapidly enters the bloodstream. Once circulating, fluoride ions dem-
onstrate a high affinity for calcified tissues, particularly bone mineral matrix. The
primary pathological mechanism involves direct replacement of hydroxyl groups in
hydroxyapatite crystals, forming fluorapatite—a more stable but less flexible crys-
talline structure.

Multiple deleterious mechanisms are at play at the cellular level [5]:

* Osteoblast dysfunction, with impaired collagen synthesis and mineralization
* Increased osteoclastic activity leading to abnormal bone remodeling

* Ocxidative stress induction through mitochondrial disruption

* Inflammatory cascades triggered by fluoride-induced cellular damage
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Chronic fluoride exposure progressively alters bone microarchitecture, resulting
in characteristic radiographic findings: increased bone density, calcification of liga-
ments, and progressive skeletal deformities [6]. Metabolic alterations include
impaired vitamin D utilization and altered calcium metabolism.

Genetic susceptibility and nutritional status significantly modulate individual
fluorosis progression. Calcium- and protein-deficient individuals demonstrate
accelerated pathological changes.

Glycosaminoglycans in the bones get converted to their sulfated isomers derma-
tan sulfate in the presence of excess fluoride [7]. Fluorosis results in osteophyte
formation and ligament ossification which cause a compressive myeloradiculopa-
thy. Direct neurotoxicity due to fluorosis has not been reported [8]. The disappear-
ance of the normally present dermatan sulfate from nonmineralized soft tissue
promotes ectopic calcification.

Anemia in fluorosis occurs as fluoride inhibits the ability of the body to absorb
iron from iron-rich food sources. The consequences of anemia are especially harm-
ful in the population which fluorosis affects (lower socioeconomic status and bor-
derline malnutrition) as it significantly increases maternal mortality when it occurs
in pregnant women. Deposition of fluoride in the pituitary gland may be associated
with early menarche in females [9]. Diminished testosterone secretion has been
reported in males affected by fluorosis [10]. Accumulation of fluoride in the pineal
gland impairs melatonin secretion [11].

Clinical Features
Risk Factors [7]

(a) High ambient temperature

(b) Vigorous physical activity (both a and b increase water consumption)
(c) Renal insufficiency

(d) Malnutrition

Fluorosis causes tooth discoloration only if the exposure occurs during the devel-
opment of teeth. Hence, discoloration of teeth in children is an important epidemio-
logic indicator of endemic fluorosis [12]. Pitting of the teeth is also seen. Persistent
exposure (more than 10 years) to excessive levels of fluoride results in skeletal fluo-
rosis too. Diagnosis of skeletal fluorosis requires a high degree of clinical suspicion
as the initial features are nonspecific.

The initial symptoms of fluorosis include gastrointestinal symptoms like loose
stools and vomiting. Fatigue, joint pains, polyuria, and polydipsia may also
occur [7].

Specific clinical features of fluorosis depend on the phase of the disease:

Presymptomatic phase: X-rays may reveal increased bone density.
Phase 1: Joint stiffness and episodes of joint pain.



References 199

Phase 2: Continuous joint pain and osteoporosis.
Phase 3: Limitation of movement, signs and symptoms of compressive myelopathy,
and fixed deformities.

A patient at phase 3 of the disease will have severely restricted movement of
large joints and features of compressive myelopathy, including small muscle wast-
ing of the hands, hypertonia, and brisk reflexes in the lower limbs along with the
upgoing plantar [13]. Fluorosis may also cause anemia and hypothyroidism.
Accumulation of fluoride in the pituitary gland may lead to precocious puberty [14].

As the disease advances, the patient may have a “poker back spine”—kyphotic
spine with severely restricted mobility.

Diagnosis

(a) Osteoporotic spine and fusion of vertebrae [15]

(b) 24-h urine fluoride levels

(c) Estimation of fluoride in water supply (should be less than 1 ppm)

(d) Increased glycosaminoglycans and decreased sialic acid in the blood.

(e) Diffuse osteosclerosis, osteopenia, and calcification of muscles and ligaments

Treatment

Though controlling fluorosis is a public health measure—defluoridation of water
and provision of safe drinking water resources [16]—some nutritional interventions
may be of benefit. For example, a diet rich in vitamin C, E, and antioxidants may
decrease the progression of fluorosis [17].

Calcium and Vitamin D supplementation may also help [18].

Once phase 3 develops, management is directed to symptom relief, physiother-
apy, and avoidance of further exposure to fluoride.
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Abstract A young immigrant builder presents with blurring of vision and blind
spots, posing a risk to his safety at his workplace.

Story Win Thaw has been in your country for a month now and has obtained
employment as a laborer on a construction site. He visits your clinic for a consulta-
tion. You have an interpreter to assist you, but Win Thaw speaks English toler-
ably well

“Good morning. How may I help you today?”

“I am working as a bricklayer for the construction of a hotel on the main street.”

“Yes...”

“I’m experiencing some discomfort because of the sun.”

“Discomfort? In the sense?”

“My eyes become red and hurt quite a bit.”

“ But can you see well?”

“Unfortunately, no. This difficulty in seeing clearly is actually pretty dangerous
at a building site and that’s why my foreman insisted that I meet a doctor.”

“Can you tell me what you mean when you say you can’t see well?”

“It’s difficult to describe, doctor. It’s like sometimes some spots are floating in
front of my eyes.”

“Well, Mr. Win, those spots are called floaters and they’re actually harmless.”

“Really?” Win says doubtfully. “But sometimes these spots seem to be dancing,
sometimes they look like flashes of light and things look blurred.”

“That’s a little worrying,” you concede.

“Doctor, what’s worse is this. Yesterday, a block of wood fell down from a higher
floor—just to my right. I really don’t know why I couldn’t see it. If the foreman
hadn’t pulled me out of harm’s way, I could have been badly hurt.”

“That must have been frightening....” you say sympathetically.

© The Author(s), under exclusive license to Springer Nature Singapore Pte 201
Ltd. 2025

S. Bhat, Clinical Conundrums to Practice Diagnostic Reasoning,
https://doi.org/10.1007/978-981-95-0636-1_31


http://crossmark.crossref.org/dialog/?doi=10.1007/978-981-95-0636-1_31&domain=pdf
https://doi.org/10.1007/978-981-95-0636-1_31#DOI

202 31 Blurring of Vision and Eye Pain in A Young Male: The Man from Myanmar

“Are there are any other medical conditions I should be aware of? Anything that
happened before you came to this country?”

“No. Nothing.” Mr Win says with a slightly shifty look in his face that you can’t
figure out. Is he malingering? Is he trying to get out of work?

You proceed with the physical examination.

Win Thaw is conscious, oriented, afebrile. His BMI is 18. Physical examination
is remarkable for generalized lymph node enlargement.

The eyes appear normal—the pupils are reactive, and extra-ocular movements
are full. There are no focal neurological deficits. You send a consult to ophthalmol-
ogy for a detailed ophthalmoscopic examination with a dilated pupil. Visual acuity
is 20/60, and dilated fundoscopy reveals inflammation in both the anterior chambers
and the vitreous humor.

Questions What ails Mr. Win Thaw? Is there something happening apart from
homesickness and loneliness?
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Analysis

The plain language summary is this: A young male with low BMI and generalized
lymphadenopathy has ocular symptoms in the form of floaters, photopsia, scoto-
mata, and blurring of vision. This suggests HIV-AIDS with either CMV retinitis or
IRU (immune reconstitution uveitis). However, the ophthalmoscopic appearance is
more suggestive of IRU. The evasiveness with which Win Thaw answered your
question about a pre-existing medical condition is perhaps an indicator that he has
already been diagnosed with HIV AIDS and has been started on highly active anti-
retroviral therapy (HAART)

Diagnosis

HIV-AIDS with CMV retinitis and immune reconstitution uveitis (IRU). IRU is part
of a broader syndrome—immune reconstitution inflammatory syndrome (IRIS.)

IRIS is defined as a paradoxical worsening of a pre-existing infection due to
inflammation and is commonly seen in patients with HIV-AIDS when HAART is
commenced [1]. It can also occur in non-HIV settings like the treatment of extrapul-
monary tuberculosis [2].

The prevalence of CMV retinitis is in 10% of HIV-AIDS patients in South East
Asia [3].

IRIS may either be

(a) Paradoxical IRIS—worsening of an already diagnosed infection
(b) Unmasking IRIS—manifestation of a hitherto undiagnosed infection [4]

The risk of IRIS is related to two factors (Fig. 31.1).

Extent of CD4 cell Degree of viral
immune suppression suppression &

prior to initiation of immune recovery
ART after initiation of ART

Fig.31.1 Risk of IRIS
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Clinical Features

Most patients develop IRIS within a few months of commencement of ART. Many
cases of IRIS are mild and may be managed symptomatically. However, severe IRIS
may require interruption of ART, which can increase the risk of opportunistic infec-
tions and drug resistance.

Some evidence shows that critical IRIS may be linked to more severe opportu-
nistic infection (OI), perhaps because of the higher antigenic load [5].

Risk Factors [6]

(a) Lower CD4 count
(b) Higher HIV viral load
(c) Fungal infections
(d) High response to ART

The following infectious agents have been linked to IRIS [7]:

* Mycobacterium tuberculosis
« CMV

* Cryptococcus neoformans

* Pneumocystis jirovecii

Systemic Manifestations of IRIS Are as Follows

Neurological IRIS [8]:
* Cryptococcal meningitis reactivation
* Tuberculous meningitis exacerbation
» Focal neurological deficits
* Increased intracranial pressure
Pulmonary IRIS [9]:
e Tuberculous pneumonitis reactivation
» Paradoxical lung infiltrates
* Lymph node enlargement
* Pleural effusions
Cutaneous IRIS [10]:
» Rapid progression of pre-existing dermatological conditions

Diagnosis

The following criteria may be used to diagnose IRIS [11]:
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Major Criteria

1. Atypical presentation of OI or tumors in patients responding to antiretroviral
therapy.
2. Decrease in plasma HIV RNA level by at least 1 log,, copies/mL.

Minor Criteria

. Increased blood CD4+ T-cell count after HAART.

. Increase in immune response specific to the relevant pathogen, e.g., DTH
response to mycobacterial antigens.

3. Spontaneous resolution of disease without specific antimicrobial therapy or

tumor chemotherapy with the continuation of antiretroviral therapy.

N =

Treatment

1. Continuation of ART (may be commenced 2 weeks after starting treatment for
CMYV retinitis).

2. Treatment of OI.

3. Glucocorticoids may be required.

Treatment of CMV Retinitis [12]

1. For severe retinitis, intravitreal ganciclovir or foscarnet plus systemic therapy
2. For retinitis which does not threaten sight, oral valganciclovir

Prevention of IRIS [13]

1. HAART should be commenced within 2 weeks after starting treatment of
OL. IRIS must be anticipated and looked for in patients with CD4 count less
than 50.

Key Takeaway
IRIS is just one of several causes of worsening in clinical and lab parameters after
commencement of HAART. One should also consider progression of the opportu-
nistic infection due to drug resistance or adverse effects of the drugs used in
treatment.

In cases other than tuberculous meningitis and cryptococcosis, the benefits of
instituting ART outweigh the risks of IRIS.
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Abstract A stressed executive with alternating constipation and diarrhea now
complains of weight loss and rash.

Story Vijay was the typical Type A personality. Driven at work, aggressive at
play—he had made his accounting firm one of the top businesses in the city by the
time he was 40. Not just that, he had won his club badminton trophy for the past
5 years. This does not mean he compromised on family—oh no, does not. He
ensured he was on time for every PTA meeting, every school game, and every time
his kids were on stage.

Maybe it was his lack of sleep and his slight addiction to caffeine which wreaked
havoc with his gut. Physicians all over town began to dread his visits where he
demanded a cure! Immediately! Hesitant suggestions that he should eat healthier
and sleep more fell on deaf ears.

The day comes when Vijay darkens your doorway.

“Let me start by telling you, doc. I don’t have irritable bowel syndrome. I read it
up—and regardless of what your colleagues have told me, I do not have irritable
bowel syndrome.”

“Ok, ok,” you say, trying to pacify him. “Why don’t you tell me what exactly has
been going on and we shall take it from there.”

“I just have a sensitive stomach. Either I'm constipated or I'm having loose
motions. I’ve told my wife time and time again to make her food a little blander and
more gut-friendly, but she’s just so stubborn. She refuses to change.”

“This sounds like irritable bowel syndrome to me,” you tell yourself.

“Ok—is there anything else apart from your constipation and diarrhea? Any
blood in the stools? Loss of weight?”

“No blood in the stools. I have lost some weight, which is crazy since I also feel
bloated all the time.”
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“Ok, may I examine you?” As Vijay walks to the examination couch, you notice
that he sways a little. You examine him. Your findings make you doubt your initial
impression of irritable bowel syndrome (IBS). You observe that Vijay is pale, and he
has atrophic glossitis. Additionally, he has a rash on his elbows and his knees which
he scratches at continuously.

Questions [s Vijay just a stressed executive who does not want to take ownership
of his health issues and goes doctor shopping instead of making changes in his life-
style? Or does he warrant further investigation? What tests would you do?
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Analysis

While Vijay does fulfil some of the criteria of IBS, the anemia, the ataxia, and the
rash are not typical; hence, he needs further tests.
The striking points in the history and physical examination are as follows:

(a) Altered bowel habit
(b) Loss of weight

(c) Anemia

(d) Atrophic glossitis
(e) Rash

(f) Ataxia

The anemia and atrophic glossitis suggest micronutrient deficiency—since in a
man like Vijay, it is unlikely to be due to dietary deficiencies, the possibility of mal-
absorption arises—this would also yield a possible explanation for the ataxia—
namely B12 deficiency and sensory ataxia. The extremely pruritic rash on extensor
surfaces—elbows and knees—is what should alert one to the possibility of celiac
disease.

Celiac disease (CD), also known as gluten-sensitive enteropathy or celiac sprue,
is a chronic, immune-mediated inflammatory disorder of the small intestine trig-
gered by dietary gluten in genetically predisposed individuals [1].

Classification [2]

(a) Responding: Responds within 3 months to gluten-free diet (GFD)

(b) Resistant: Recurrence of symptoms after remission even with GFD

(c) Refractory: No response to GFD—persistent gastrointestinal symptoms despite
adherence to a GFD for more than 12 months

(d) Silent: Histology not typical

(e) Latent: Attenuated and nuanced symptoms

(f) Potential CD: Defined by positive serological and genetic markers (HLA-DQ?2/
DQ8) with a normal intestinal mucosa

Epidemiology [3]

The estimated global prevalence is approximately 1% with potential peaks of onset
shortly after weaning with gluten in the first 2 years of life and in the second or third
decades. It is more common in women, more common in Europe and the
United States.

Asymptomatic first-degree relatives of patients with confirmed celiac disease are
at higher risk, and screening should be considered in these individuals
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Etiology

Gluten, a protein found in wheat, barley, and rye, damages the small intestinal
mucosa resulting in villous atrophy, crypt hyperplasia, and infiltration of the lamina
propria by immune cells. The development of celiac disease is multifactorial and
requires a combination of genetic predisposition, exposure to dietary gluten, and
environmental triggers [4].

Genetic Predisposition

Individuals with celiac disease have HLA-DQ2 and HLA-DQS87 haplotypes [4].
However, these haplotypes are carried by around 30% of the population, and only
1% develop celiac disease.

Dietary gluten is the primary environmental trigger for celiac disease. Gluten,
found in wheat (gliadin), barley (hordein), and rye (secalin), contains peptides that
are resistant to complete digestion in the upper gastrointestinal tract. In susceptible
individuals, these peptides trigger an inappropriate immune response in the small
intestine.

Viral infections and alterations in the gut microbiota may precipitate celiac dis-
ease in those who are genetically prone.

Pathogenesis [5]

Digestion of gluten results in the formation of gliadin peptides which may be resis-
tant to complete proteolysis. These peptides can cross the intestinal epithelium due
to increased intestinal permeability.

(a) Activation of innate immunity: Gliadin peptides can activate the innate immune
system by binding to Toll-like receptor 4 (TLR4). This leads to the release of
proinflammatory cytokines, such as interleukin-15 (IL-15), which causes acti-
vation and proliferation of intraepithelial lymphocytes (IELs).

(b) Activation of adaptive immunity: In genetically susceptible individuals with
HLA-DQ2 or HLA-DQS8, gliadin peptides are deamidated by the enzyme tissue
transglutaminase (tTG). Deamidated gliadin peptides have a higher affinity for
HLA-DQ2/DQS8 molecules on antigen-presenting cells (APCs). These APCs
present the deamidated gliadin peptides to CD4+ T helper cells in the lamina
propria.

(c) T-cell response: The presented gliadin peptides activate gluten-specific CD4+ T
cells, leading to the release of proinflammatory cytokines such as interferon-
gamma (IFN-y), tumor necrosis factor-alpha (TNF-o), and interleukin-21
(IL-21).

(d) B cell response and autoantibody production: Activated CD4+ T cells lead to
the production of autoantibodies, including anti-tissue transglutaminase (anti-
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tTG) IgA, anti-endomysial antibodies (EMA), and antibodies to deamidated
gliadin peptides (DGP).

(e) Intestinal mucosal damage: The chronic inflammation mediated by T cells and
cytokines leads to the characteristic villous atrophy and crypt hyperplasia in the
small intestinal mucosa. The loss of villi reduces the absorptive surface area,
resulting in the malabsorption of nutrients.

Clinical Features

(i) Gastrointestinal Symptoms:

(a) Diarrhoea

(b) Abdominal discomfort/pain
(c) Bloating and distension

(d) Constipation

(e) Weight loss

(f) Nausea and vomiting

(g) Anorexia

Atypical presentations: An (IBS)-like presentation with constipation or alternating
bowel habits and dyspepsia-like symptoms may be seen.

(ii) Extra-Intestinal Manifestations

(a) Anemia: Either iron deficiency anemia or macrocytic anemia due to folate
and/or vitamin B12 deficiency

(b) Bone disease: Osteopenia and osteoporosis

(c) Neurological manifestations: Peripheral neuropathy (gluten neuropathy),
gluten ataxia, and cognitive impairment

(d) Dermatitis herpetiformis: A chronic, intensely pruritic, papulovesicular
skin rash typically located on extensor surfaces (elbows, knees, and
buttocks)

(e) Oral manifestations: Recurrent aphthous stomatitis and atrophic glossitis

(f) Liver: Transaminitis and increased prevalence of NAFLD

(g) Reproductive system: Late menarche, amenorrhea, recurrent miscarriages,
premature birth, low birth weight offspring, reduced fertility, and poor
sperm quality

Complications
(a) Enteropathy-associated T-cell lymphoma (EATL)

(b) Small intestinal adenocarcinoma
(c) Hyposplenism
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Investigations [6]

(a)
(b)

(c)

Serological testing: Anti-tissue transglutaminase (tTG).

Small intestinal biopsy: A small intestinal biopsy, obtained via esophagogastro-
duodenoscopy (EGD), is often required to confirm the diagnosis and assess the
extent of mucosa.

Genetic testing (HLA typing): Testing for HLA-DQ2 and HLA-DQS8 can be
useful to support the diagnosis, especially in seronegative cases.

Treatment [7]

(a)

(b)
(c)
(d)

Gluten-free diet:

Comprehensive education from a skilled dietitian, focusing on identifying
gluten-containing foods, reading food labels carefully, and preventing cross-
contamination during food preparation.

While a threshold for safe gluten contamination in gluten-free products has
been established (typically <20 parts per million), strict avoidance is crucial for
symptom resolution and mucosal healing.

Appropriate supplementation (e.g., iron, folate, vitamin D, and calcium)
Latiglutenase
Tofacitinib

Note: Patients with celiac disease have an increased risk of other autoimmune dis-

eases: Type 1 diabetes mellitus and autoimmune thyroid disease.
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Abstract A middle-aged female presents with fatigue and somnolence and is noted
to have anemia, bruising, and hepatomegaly.

Story Mrs. Shauli is accompanied by her sister Shupta when she visits you. You
ask them to sit down and ask what brings them to your clinic.

“Shauli has been neglecting her health for a while, doctor. She’s so busy at work
(she’s a school principal) and at home and she just doesn’t have time to take care of
herself.”

It is true that Mrs. Shauli looks stressed and hassled. She blinks repeatedly,
scratches her forearms compulsively, and looks quite miserable.

“I just feel so sleepy and tired all the time, doctor. I don’t know what’s wrong
with me. Sometimes I fall asleep when I'm chairing meetings—it’s quite embarrass-
ing. And even when I am awake, I feel that my mind isn’t functioning at 100%.”

“She used to be a gold medalist at school, a debater at college, and till recently
won the teachers chess championship every year,” Shupta says.

“Not for the last 4 years,” Shauli mumbles sadly, rubbing her tummy.

“Does your tummy hurt?” you ask her.

“It doesn’t hurt that much—but there’s this vague discomfort on the right side,”
she says dully.

“Do you think you have lost weight?”’

“I haven’t measured my weight, but my clothes have become a little loose, which
is surprising considering I’'m not eating less or exercising more than usual.”

“Are there any health issues in your family members?”

“ My mother, and her 3 sisters—all of them passed away before the age of 45
because of heart attacks. I believe there was a family tendency to high
cholesterol.”
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“I’'m sorry to hear that. Will you lie down on the examination couch so I can
examine you?”

As she lies down, Shauli whispers to you—*“For the last year or so, my poop is
difficult to flush, doctor.”

You observe that Shauli is pale. There is glossitis and cheilitis and a mild scleral
icterus as well. Worryingly, considering the family history suggestive of hypercho-
lesterolemia, there are xanthelasma on both lower eyelids.

Shauli’s blood pressure is 130/80 mm Hg, but you note that her right hand goes
into an uncomfortable looking spasm while you are measuring the pressure. You are
concerned to note that there is a fair amount of bruising on her arms and legs. Other
systemic examination is essentially normal, apart from a fairly large palpable liver.
There is no splenomegaly and no free fluid in the abdomen.

Questions Is there a single diagnosis which can explain the diverse signs and
symptoms? What investigations would you like to order?
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Analysis

This is an interesting case—not only because it is rare, and requires a high index of
suspicion to spot, but also because early diagnosis and treatment can improve out-
comes significantly.

The key features here are as follows:

(a) Fatigue and daytime somnolence

(b) Pruritus and dry eyes—"“She’s blinking repeatedly, scratching her forearms
compulsively and looking quite miserable.”

(c) Vitamin and micronutrient deficiency—Bruising (Vitamin K), glossitis and
cheilitis (Vitamin B), Trousseau’s sign—carpopedal spasm on inflating BP cuff
(Vitamin D), and pallor (iron)

(d) Xanthelasma (the family history of dyslipidemia is a red herring)

(e) Hepatomegaly

The vitamin deficiency along with the history of stools that are difficult to flush
should lead one to suspect malabsorption; this, in conjunction with the xanthelasma,
the pruritus, and the hepatomegaly point to a diagnosis of primary biliary cholangitis.

Primary biliary cholangitis (PBC) is a chronic, progressive, immune-mediated
cholestatic liver disease characterized by the destruction of small- and medium-
sized intrahepatic bile ducts, leading to cholestasis, inflammation, and fibrosis, lead-
ing to biliary cirrhosis and hepatic failure [1].

Epidemiology [2]

PBC exhibits a marked female predominance, with a reported female-to-male ratio
ranging from 9:1 to 10:1. The prevalence varies geographically, with higher rates
observed in Northern Europe and North America.

Etiology

Though the precise etiology of PBC is not completely known, it is thought to be an
autoimmune disorder targeting the epithelium of small intrahepatic bile ducts. A
combination of genetic susceptibility (certain HLA haplotypes) and environmental
triggers is hypothesized to initiate and perpetuate the autoimmune response.
Molecular mimicry, xenobiotics, and infectious agents have been implicated, though
no definitive causal link has been established.
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Pathogenesis [3]

The pathogenesis of PBC is characterized by an interplay of immune and inflamma-
tory processes leading to the destruction of cholangiocytes. This involves:

(a) Loss of tolerance to mitochondrial autoantigens, especially the E2 subunit of
pyruvate dehydrogenase complex (PDC-E2), resulting in the production of
antimitochondrial antibodies (AMA).

(b) Infiltration of the portal tracts by lymphocytes (predominantly T cells, includ-
ing CD4+ and CD8+ cells), macrophages, and plasma cells, leading to chronic
inflammation.

(c) Activation of proinflammatory cytokines and chemokines that worsen the
inflammatory cascade and contribute to cholangiocyte apoptosis and necrosis.

(d) Progressive fibrosis, initially in the portal areas and extending to form bridging
fibrosis and ultimately cirrhosis. Ductopenia, the loss of small intrahepatic bile
ducts, is associated with disease progression.

(e) The biliary bicarbonate umbrella is a protective mechanism against bile acid-
induced injury in cholangiocytes, and this malfunctions in PBC.

(f) Alterations in bile acid metabolism and signaling contribute to cholangiocyte
injury and fibrosis.

Hypercholesterolemia in PBC is multifactorial:

(a) Increased levels of lipoprotein-X (Lp-X) accumulates due to impaired biliary
excretion of lipids.

(b) Decreased expression and function of hepatic LDL receptors in the setting of
cholestasis impair the clearance of circulating LDL.

Clinical Features [4]
Common symptoms include:

(a) Pruritus, often generalized and worse at night

(b) Fatigue, which can be debilitating and is not always correlated with the degree
of hepatic damage

(c) Icterus, high-colored urine, and clay-colored stools

(d) Hepatomegaly and, in advanced disease, splenomegaly.



Differential Diagnosis 217

Investigations [5]

(a) Liver enzymes: Cholestatic pattern with elevated alkaline phosphatase (ALP)
and gamma-glutamyl transferase (GGT) out of proportion to transaminase ele-
vation (AST and ALT). Serum bilirubin increases with the disease
progression.

(b) Serology: Antimitochondrial antibodies (AMA), detected by indirect immuno-
fluorescence or enzyme-linked immunosorbent assay (ELISA), are positive in
over 90% of patients and are highly specific for PBC.

(c) Lipid profile: Typically reveals hypercholesterolemia, often with elevated HDL
cholesterol in early stages and increasing triglycerides later. The presence of
Lp-X can be confirmed with specific assays.

(d) Liver biopsy: While not always required for diagnosis in patients with charac-
teristic biochemistry and positive AMA, liver biopsy is valuable for:

* Confirming the diagnosis

» Staging the disease according to histological classifications

* Excluding other causes of liver disease

* Identifying features suggestive of overlap with autoimmune hepatitis (AIH)

Imaging

1. Abdominal ultrasound
2. Magnetic resonance cholangiopancreatography (MRCP)

Differential Diagnosis

(a) Primary sclerosing cholangitis

(b) Autoimmune hepatitis

(c) Secondary biliary cholangitis

(d) Drug-induced liver injury

(e) Vanishing bile duct syndrome

(f) IgG4-related sclerosing cholangitis
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Treatment [6]

The primary goals of PBC treatment are to slow disease progression, manage symp-
toms, and prevent complications.

(a) Ursodeoxycholic acid (UDCA): UDCA (13-15 mg/kg/day) is the first-line
therapy for PBC. It is a hydrophilic bile acid that displaces more toxic endog-
enous bile acids, reduces cholestasis, and has demonstrated improved biochem-
ical markers and prolonged transplant-free survival in responders [7].

(b) Obeticholic acid (OCA): A farnesoid X receptor (FXR) agonist approved for
PBC patients who are either intolerant or have an inadequate response to
UDCA. It improves biochemical markers but requires careful monitoring for
potential side effects like pruritus.

(c) Fibrates: Bezafibrate and fenofibrate [8].

Symptomatic Management

(a) Pruritus: Managed with cholestyramine, colesevelam, rifampicin, and naltrex-
one [9]. Obeticholic acid may paradoxically worsen pruritus initially [10].

(b) Hyperlipidemia: Stains and fibrates.

(c) Fat-soluble vitamin deficiency (A, D, E, K): Should be monitored and supple-
mented as needed.

(d) Osteoporosis: Screening and supplementation of calcium, vitamin D, and
bisphosphonates.

New treatment options for PBC are being studied, especially for patients who
do not respond to UDCA or who are intolerant to current second-line treat-
ments. Immunomodulatory drugs, selective bile acid transporter inhibitors, and
peroxisome proliferator-activated receptor (PPAR) agonists like elafibrinor are
examples of emerging treatments. Patients at higher risk of progression who
might benefit from more aggressive or combination therapies are increasingly
identified using the GLOBE and UK-PBC risk scores. Normalizing or signifi-
cantly lowering bilirubin and alkaline phosphatase levels is an important thera-
peutic target. For patients with end-stage PBC who experience cirrhosis
complications (variceal bleeding, ascites, and encephalopathy), intractable pru-
ritus, or recurrent cholangitis in spite of receiving the most effective medical
treatment, liver transplantation is still the only option. Post-transplantation sur-
vival rates are typically good. Although it usually happens slowly, PBC recur-
rence in the graft is possible [11]. Patients who showed a positive biochemical
response to UDCA prior to transplantation have better outcomes.
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Grade Easy.

Abstract A previously healthy male presents with loss of libido, backache, and
hand pain.

Story Mr Stanley runs a bakery at the corner where his pastries are sought after by
all. You too, are a fan of his delicious products and are quite concerned when he
shows up at your clinic with his wife one fine Tuesday morning. You greet them
both. Fittingly for a baker, Stanley’s hands feel like unbaked bread dough. You dis-
engage your fingers from his sweaty hand and surreptitiously try to wipe your palms
on your pants.

“What seems to be the problem?” you enquire.

“Problem?! There’s no problem with me! It’s this woman. She’s not happy with
me—with anything I can do or say!” Stanley says, aggressively gesturing toward
his wife.

You turn to her.

“He doesn’t love me anymore,” she says tearfully.

“Why do you think so?”

“He isn’t interested in me as a woman anymore. All he does is fall into bed and
snore like a plane taking off.”

“Well, pardon me for working so hard to provide for the family, that I am
exhausted when I get back home,” Stanley growls.

“Is it the fatigue that made you take off your wedding ring? He must be having
an affair, doctor.” Mrs Stanley mutters, looking toward you for support.

“Let me hear your side of the story.” you tell Stanley. “Please let me know if
anything is troubling you.”

“Nothing much to say, doctor. It’s just that long days standing at the oven make
my back hurt quite a bit. And maybe it’s the continuous kneading of dough that
makes my hands pain too, especially at night.”
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“I’m sorry to hear that. May I examine you?”

“Yes,” says Stanley lumbering off to the examination couch, bumping against a
shelf on his way there. You observe that he has kyphosis.

You note that his blood pressure is 170/100 mm Hg. The thyroid appears enlarged.

The apex is in the 5Sth intercostal space, laterally displaced an inch outside the
midclavicular line.

Stanley has already met his primary care physician who has ordered some basic
tests. You check the reports and note that the thyroid function is normal, and fasting
blood sugar is 120 mg%.

Triglycerides are elevated, as is serum phosphate.

Question What is the story here? Is Stanley guilty of neglecting his better half? Or
is there some way you might be able to help?
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Analysis

The trick, in this question, as in the clinic while taking a history, is to glean the
important points from the mass of information that is being presented to you.
These are the salient points:

(a) Doughy, sweaty hands

(b) Fatigue

(c) Loss of libido

(d) Removal of wedding ring—fingers becoming thicker?
(e) Snoring

(f) Kyphosis

(g) Hypertension

(h) Left ventricular hypertrophy
(1) Impaired fasting glucose

(j) Thyromegaly

(k) Hyperphosphatemia

The ring size increase is probably the most direct clue to the patient’s underlying
illness, i.e., acromegaly.

The fact that he bumped on the edge of the shelf is concerning—it implies he has
a visual field defect—which could mean that he has a pituitary tumor.

Acromegaly is caused by excessive growth hormone (GH) secretion, usually
from a benign pituitary adenoma [1]. This results in excessive insulin-like growth
factor 1 (IGF-1) from the liver, which impacts different organs and tissues. The face,
jaw, hands, and feet are disproportionately enlarged in adults. Growth hormone
hypersecretion prior to fusion of epiphyseal plates results in gigantism.

Epidemiology

Acromegaly is a rare disease, with an estimated incidence of 2.8—13.7 cases per
million per year and a prevalence of 40-130 cases per million [2]. The typical age
of diagnosis is between 40 and 45 years, though the condition often develops slowly
over years before detection. There is no clear gender predisposition.

Etiology [3]

(a) Pituitary adenomas: Account for more than 95% of cases. Adenomas are typi-
cally benign, slow-growing tumors.

(b) Ectopic GH-secreting tumors.

(c) Ectopic GHRH-secreting tumors: Extremely rare tumors that secrete growth
hormone-releasing hormone (GHRH), leading to pituitary GH hypersecretion.
Bronchial carcinoid tumors can ectopically secrete growth hormone-releasing
hormone.
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Pathogenesis [4]

1. Excess GH secretion:
 Pituitary adenomas lead to autonomous and unregulated GH secretion.
* Elevated GH levels circulate in the bloodstream, affecting various target
tissues.
2. IGF-1 Overproduction:
e GH stimulates the liver to produce IGF-1, a key mediator of GH effects.
* IGF-1 promotes proliferation, growth, and survival of cells in various tissues.
It stimulates chondrogenesis and bone formation, leading to acral enlarge-
ment and increased height if the epiphyses are not fused.
e Soft tissue growth: IGF-1 induces proliferation of soft tissues, causing
enlargement of the tongue, skin thickening, and organomegaly.
3. Metabolic Disturbances
* IGF-1 affects glucose metabolism, leading to insulin resistance and increased
risk of Type 2 diabetes mellitus. Dyslipidemia may occur, as well.

Clinical Features [5]

The clinical manifestations of acromegaly are diverse and affect multiple organ sys-
tems. The insidious onset and subtle progression often results in delayed diagnosis.
Key clinical features include:

1. Acral enlargement:
(a) Enlarged hands and feet: Patients often notice an increase in ring and
shoe size.
(b) Coarsening of facial features: Prominent brow, enlarged nose, and thick-
ened lips.
(c) Prognathism: Enlargement and protrusion of the lower jaw.
2. Soft tissue changes:
(a) Skin thickening and increased sweating.
(b) Macroglossia: This may lead to sleep apnea.
(c) Deepening of the voice due to laryngeal hypertrophy.
3. Skeletal changes
(a) Arthralgia and arthritis
(b) Carpal tunnel syndrome
(c) Kyphosis
4. Metabolic disturbances:
(a) Insulin resistance and impaired glucose tolerance
(b) Hyperlipidemia
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5. Cardiovascular manifestations:
(a) Cardiomyopathy
(b) Hypertension
(¢) Arrhythmias
6. Neurological manifestations:
(a) Headaches: Often severe and persistent
(b) Visual field defects: Bitemporal hemianopia due to compression of the optic
chiasm by the pituitary adenoma.
(c) Peripheral neuropathy and entrapment neuropathies: Presenting with numb-
ness, tingling, and pain in the extremities
7. Other manifestations:
(a) Sleep apnea: Due to macroglossia and upper airway obstruction
(b) Goitre
(c) Increased risk of colon polyps and colorectal cancer
(d) Galactorrhea and menstrual irregularities (in women) due to prolactin
co-secretion
(e) Erectile dysfunction in men

Investigations [6]

1. Hormonal assays:
(a) IGF-1 level: This is the initial screening test. Elevated IGF-1 levels, adjusted
for age and sex, are suggestive of acromegaly.
(b) Growth hormone (GH):
(i) Oral glucose tolerance test (OGTT): The gold standard for confirming
GH excess. GH levels should be suppressed to less than 1 ng/mL after
glucose ingestion in healthy individuals. Failure to suppress confirms
acromegaly.
(i) Random GH Levels: Less reliable due to the pulsatile nature of GH
secretion.
(iii)) Measurement of prolactin, TSH, LH, FSH, and ACTH to assess for co-
secretion or pituitary dysfunction.
2. Imaging studies:
(a) Pituitary MRI: The primary imaging modality to visualize the pituitary
gland and identify adenomas. MRI can determine the size, location, and
extension of the tumor (Fig. 34.1).
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Fig. 34.1 (a—d) Pituitary macroadenoma (blue arrow). (Images contributed by Dr. Ram Shenoy
Basti, FMMC)

Treatment
The goals of acromegaly treatment are to:
e Normalize GH and IGF-1 levels

¢ Remove or control the pituitary tumor
e Alleviate symptoms and prevent complications
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Treatment modalities are as follows:

1. Surgery: Trans-sphenoidal surgery is the first-line treatment for most patients
with pituitary adenomas [7]. This is a minimally invasive procedure. Surgical
success depends on the size and location of the tumor and the surgeon’s
experience.

2. Medical therapy [8]:

(a) Somatostatin analogs (SSAs): Octreotide and lanreotide—These mimic the
effects of somatostatin, inhibiting GH secretion. They are administered via
intramuscular injections and are effective in reducing GH and IGF-1 levels.

(b) Growth hormone receptor antagonist: Pegvisomant—This blocks the action
of GH at its receptor, reducing IGF-1 levels. It is particularly useful in
patients who do not achieve adequate control with SSAs.

(c) Dopamine agonists: Cabergoline and bromocriptine—These drugs can
reduce GH and prolactin secretion, particularly in patients with mixed GH/
prolactin-secreting tumors. Their efficacy in reducing GH levels is generally
lower compared to SSAs and pegvisomant.

3. Radiation therapy [9]:

(a) Stereotactic radiosurgery (SRS).

(b) Gamma knife: Used when surgery and medical therapy are insufficient or
not feasible. SRS delivers a high dose of radiation to the tumor while sparing
surrounding tissues. However, it may take several years to achieve maximal
effect, and the risk of hypopituitarism following the procedure is
significant.

(c) External beam radiation therapy (EBRT): Less commonly used due to a
higher risk of hypopituitarism.
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Abstract An elderly male with backache and stiffness later develops difficulty in
swallowing and hoarseness of voice.

Story Karukappa has been the front gate security at your apartment complex for
years now. He always stands straight; he always has a smile and a chocolate for the
little ones. The only change is that his hair is white, and he seems a little weary at
the end of the day.

He knows you are a doctor, and one day he approaches you as you are parking
and says “Doctor, can you give me something for my back pain? It is becoming a
little difficult to complete my duty hours.”

You have a soft corner for Karukappa, and you accompany him to the guard-
house and ask him exactly what is going on. He says that his back and neck tend to
ache toward the end of the day. Worse, he finds it quite difficult to bend to tie his
shoelaces or tilt his neck to read a book.

On questioning, he says that he has never smoked, does not consume ethanol,
and has neither lost nor gained weight. His appetite is normal, and he has no urinary
symptoms after prostate surgery a year ago.

You examine him and note that his BMI is 30 and BP is 140/90 mm Hg.
Acanthosis nigricans is present. You find that there is no vertebral tenderness, no
limb weakness, and his plantar is down going bilaterally. He does, however, have
significantly limited spinal movement, especially that of lateral thoracic flexion.
There are some tiny nodular swellings on his elbow and fingers, but they do not
seem significant.

You advise some blood tests and imaging of the spine, but he is very reluctant,
and after a great deal of persuasion consents only for some basic blood investiga-
tions. Lab reports show impaired fasting glucose and mild dyslipidemia—you coun-
sel him about his diet and ask him to repeat the lipid profile in 3 months’ time. His
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Hb s 15 and ESR is 4. Counts are normal. Only marginally reassured, you prescribe
a pain-relieving gel for application and admonish Karukappa to review with you if
the pain does not get better.

It is more than a month later that Karukappa—stooping and moving with diffi-
culty—diffidently approaches you on your way to the elevator and says, “The pain
is a little worse, doctor.”

“Oh no, is there anything else troubling you?”

“I’m finding it a little difficult to swallow.” You are extremely concerned now,
considering Karukappa’s age, dysphagia, back pain, and the fact that his voice as he
volunteers the history sounds a little hoarse. Though the history is not typical, you
are considering GI malignancy with spinal metastasis.

Question Are you right about poor Karukappa? Is metastatic malignancy the only
possible diagnosis or would you like to consider a less sinister possibility?
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Analysis

This is a slightly tricky question. The back pain along with the stiffness and limita-
tion of movement might prompt you to consider a diagnosis of ankylosing spondy-
litis (AS); however, the fact that the symptoms are localized mainly to the cervical
and thoracic involvement rather than lumbar region goes against AS. There are clear
indicators of insulin resistance (increased BMI and impaired fasting glucose), and
this, along with the history of limitation of thoracic movement, dysphagia, and
hoarseness of voice, raises a possibility other than metastatic malignancy. This con-
stellation of complaints and physical findings can be seen in Diffuse Idiopathic
Skeletal Hyperostosis (DISH) [1, 2].

DISH (also called Forestier disease) is a proliferative musculoskeletal disease
due to the ossification and calcification of spinal ligaments that causes in back pain,
neck pain, and characteristic radiological changes [3]. Diffuse idiopathic skeletal
hyperostosis (DISH) is characterized by the presence of at least three bony bridges
at the anterolateral spine opposite to the aorta [4]. It is associated with constitutional
and metabolic abnormalities [5].

DISH is more common in males, and the prevalence increases with age [6].
Interestingly, the skeletons of four pharaohs Amenhotep III (18th Dynasty),
Ramesses II, his son Merenptah, and Ramesses III all show some signs of DISH [7].

Etiopathogenesis

Genetic, environmental, dietary, and mechanical factors have all been implicated in
the key etiopathogenetic feature of DISH, viz. abnormal osteoblastic differentiation.
Many of the symptoms of DISH can be ascribed to osteophyte formation [8].

Risk Factors [9]

(a) Male sex

(b) Age greater than 50 years

(c) Obesity, high waist-to-hip circumference ratio

(d) Dyslipidemia, hypertension, glucose intolerance, Type 2 diabetes, hyperurice-
mia, hyperinsulinemia, and possibly elevated growth hormone and insulin-like
growth factor [10]

(e) Perhaps higher levels of vitamin A
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Table 35.1 Distinguishing features between DISH and ankylosing spondylitis [12]

DISH Ankylosing spondylitis
Thoracic spine Involved early Involved late
Intervertebral disc height Maintained Reduced
Main pathology Enthesis Cartilage of intervertebral disc
Osteophytes Vertical and bridging Transverse

Clinical Features [11]

Neck pain, back pain, limitation in thoracic flexion, dysphagia because of esopha-
geal compression by large cervical osteophytes, and hoarseness of voice. Palpable
bony spurs at elbow and knee may be present. DISH can be differentiated from
ankylosing spondylitis by certain features (Table 35.1).

Complications

Dysphagia, myelopathy, aspiration pneumonia, esophageal obstruction, stridor,
hoarseness, and thoracic outlet syndrome

Diagnosis

Imaging reveals linear calcification and hyperostosis of the vertebral bodies. Bone
density is increased, and bony excrescences may be present (Fig. 35.1). ESR, com-
plete blood count, serum protein electrophoresis, calcium, and parathormone are
characteristically normal. Unlike in ankylosing spondylitis, HLA B27 is not com-
monly associated with DISH.

Differential Diagnosis

The stooped posture of DISH is similar to that of ankylosing spondylitis, and the
two must be distinguished.



Treatment [13] 233

Fig.35.1 DISH. (Image contributed by Dr. Ram Shenoy Basti, FMMC)

Treatment [13]

(a) Lifestyle management: Diet and exercise.

(b) Weight loss.

(c) Physiotherapy.

(d) Paracetamol, NSAIDS, and local glucocorticoid injections.

(e) Surgery may be required to remove bony spurs which are causing dysphagia.

Avoid thiazide diuretics and beta-blockers (since they increase insulin resistance).

Key Takeaway
DISH can be a marker for carotid atherosclerosis and metabolic syndrome; addi-
tionally, it is a risk factor for complicated spinal fractures.

Endotracheal intubation and endoscopy are difficult in these patients.

Though DISH is not immediately life-threatening, the possibility of spinal cord
compression in patients with ossification of the posterior longitudinal liga-
ment (OPLL)

must be kept in mind, especially when there are warning signs like sharp pain in
the neck, unsteady gait, or brisk reflexes.
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Grade Moderate.

Abstract Polydipsia, polyuria, and pruritus in a middle-aged male with no known
comorbidities.

Story You have to sort out an error that has been made in your property tax, and
you walk into the District Commissioner’s office, sighing at the thought of the
tedious afternoon that awaits you. You walk up to the table of the concerned section.
A hirsute government employee, Babu, sits at the table like a king on a throne and
snaps at you “What?”

With extreme politeness and an assumed air of diffidence, you begin to describe
the problem that you are facing. You quite admire yourself for maintaining your
calm, though you are distracted by Babu chewing his paan and betel nut vigorously
and expectorating noisily.

“What do you expect me to do?”” Babu grunts, alternating between scratching his
left forearm and right axilla.

“I wonder if you could help, sir,” you mumble.

“Help??! He wants me to help!” Babu smirks at his colleagues, and they all laugh
sycophantically. You, however, do not see the joke.

“Please, sir,  am a busy doctor. I would really appreciate it if you could help me.”

“You are a doctor, is it? You have a clinic? OK, I will come and meet you to dis-
cuss my health issues.”

“But can you help me with the taxation error?” you timidly ask.

“Wait!” he barks “I have to visit the bathroom. God only knows what is wrong. I
drink water, pass urine, drink water again, pass urine again. I am only 59 but my
muscles hurt as though I am 95. Plus, my previous doctor said my kidneys are
delicate.”
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He returns and says “Ok, you please complete the necessary documentation and
meet me in a week, [ will see what I can do to help.”

“Yes, of course, thank you, sir,” you say.

As you bend forward to pick up your papers from the table, you catch his eye and
are disconcerted to note that there is a kind of white patch on his left cornea. You are
surprised that you had not noticed it earlier—perhaps it was the toxic environment
of the government office that had put you off your game.

You walk back to your clinic, asking yourself if there is something really wrong
with Babu, or was he like almost everyone else you meet—trying to cadge a free
consultation.

Question What do you think? Was there anything wrong with Babu apart from a
sedentary lifestyle and sketchy hygiene practices?
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Analysis
The clues are as follows:

(a) Pruritus—*“scratching his axilla and forearm”

(b) Polydipsia and polyuria—*“drink water go to the bathroom, drink water go to
the bathroom”

(c) Myalgia—"“my muscles hurt as though I am 95”

(d) Band keratopathy—white patch on cornea

The important causes of polyuria are [1]

(a) Diabetes mellitus

(b) Diabetes insipidus

(c) Hypokalemia

(d) Hypercalcemia

(e) Drugs like diuretics

(f) Early chronic kidney disease

(g) Diuretic phase of recovery from acute tubular necrosis
(h) Inability to concentrate urine: Sickle cell anemia and chronic pyelonephritis
(1) Anxiety

(j) Psychogenic polydipsia

(k) Post-TURP

The polyuria along with the pruritus, betel nut chewing, and the final clue of the
white patch on the cornea, i.e., band keratopathy, taken as a whole, point to hyper-
calcemia—perhaps secondary to milk alkali syndrome because of the excessive
betel nut chewing [2]. The paste applied to the betel leaf is usually composed of
ground oyster shells and contains a significant amount of calcium carbonate. The
paste is alkaline, adding to the risk of milk alkali syndrome.

Definition: The milk alkali syndrome [3] comprises the triad of

(a) Hypercalcemia
(b) Metabolic alkalosis
(c) Kidney injury

Etiopathogenesis

Historically, milk alkali syndrome was due to the ingestion of Sippy’s mixture (milk
and cream combined with an absorbable alkali such as magnesium oxide, sodium
bicarbonate, or bismuth subcarbonate) for the treatment of peptic ulcer disease [4].
However, presently, it is due to increased ingestion of calcium either as
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Excessive over-the-counter supplements, especially in postmenopausal women
Calcium carbonate given in the management of chronic kidney disease to pre-
vent secondary hyperparathyroidism

Nicotine substitute chewing gum

Betel nut chewing

w >

AN

Pathogenesis [5] (Fig. 36.1)

The initial hypercalcemia due to increased ingestion contributes to volume depletion.
Volume depletion activates the renin angiotensin aldosterone axis resulting in
(Fig. 36.2)

(a) Increased sodium reabsorption in exchange for H+ excretion
(b) Indirectly, increased bicarbonate reabsorption

Net increased bicarbonate reabsorption results in metabolic alkalosis, which in
turn further exacerbates hypercalcemia. Individuals with decreased bone buffering
capacity (e.g., the elderly) and those with impaired ability to suppress calcitriol
when calcium levels rise are at increased risk for milk alkali syndrome.
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Fig. 36.1 Calcium reabsorption in the kidney. CaSR calcium sensing receptor, TAL thick
ascending loop
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Fig. 36.2 Increased bicarbonate reabsorption

Clinical Features [6]

* Nausea and vomiting
» Altered sensorium

* Pruritus

* Polydipsia

* Polyuria

* Myalgia

* Band keratopathy

Diagnosis [7]

In patients with hypercalcemia, alkalosis, and renal impairment, other causes of
hypercalcemia must be excluded, and a history of excessive consumption of cal-
cium may be elicited. Lab investigations reveal hypomagnesemia and

hypophosphatemia in addition to hypercalcemia. Importantly, parathormone lev-
els are suppressed in milk alkali syndrome, unlike in primary
hyperparathyroidism.
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Treatment [8]

1. Cessation of calcium supplements
2. Administration of isotonic saline
3. Furosemide

References

1. Ramirez-Guerrero G, Miiller-Ortiz H, Pedreros-Rosales C. Polyuria in adults. A diag-
nostic approach based on pathophysiology. Revista Clinica Espafiola (English Edition).
2022;222(5):301-8.

2. Lin SH, Lin YF, Cheema-Dhadli S, Davids MR, Halperin ML. Hypercalcaemia and metabolic
alkalosis with betel nut chewing: emphasis on its integrative pathophysiology. Nephrol Dial
Transplant. 2002;17(5):708-14.

3. Dorsch TR. The milk-alkali syndrome, vitamin D, and parathyroid hormone. Ann Intern Med.
1986;105(5):800-1.

4. He J, Morton A. Milk-alkali syndrome. Aust J Gen Pract. 2024;53(4):187-8.

5. Felsenfeld AJ, Levine BS. Milk alkali syndrome and the dynamics of calcium homeostasis.
Clin J Am Soc Nephrol. 2006;1(4):641-54.

6. Zayed RF, Millhouse PW, Kamyab F, Ortiz JF, Atoot A. Calcium-alkali syndrome: historical
review, pathophysiology and post-modern update. Cureus. 2021;13(2)

7. Picolos MK, Lavis VR, Orlander PR. Milk—alkali syndrome is a major cause of hyper-
calcaemia among non-end-stage renal disease (non-ESRD) inpatients. Clin Endocrinol.
2005;63(5):566-76.

8. Hossain MS, Azad MA, Rahaman MF, Aftab KA, Rahman IB, Monira S. A case of Milk Alkali
syndrome: the forgotten diagnosis of generalized weakness and altered consciousness. J] Med.
2024;25(2):184-6.



®

Check for
updates

Grade Moderate.

Abstract An adult male with nonspecific symptoms of fatigue and loss of weight
along with gum bleeding and tinnitus.

Story “Ah, the first apple of autumn!” You tell your school friend Gokul, handing
him one as you sit in the park, reminiscing about the past.

“Yum!” He says taking a huge bite.

“Hey, hold it, hold it,” you say, “there’s some blood on this.”

“Oh yes, just a little. I've been noticing it for a while. No big deal.”

“It actually is a big deal. When did you first notice this?*“This continuous oozing
of my gums? I don’t know exactly—maybe the last couple of months—But I don’t
think it’s a big deal. We’re both growing old, pal.”

“60 years is not old! We are in the prime of life! Are there any problems apart
from the oozing?”

“Well, I’ve been trying to eat clean—I guess that’s why I have lost some weight
and am feeling tired all the time.”

“The last I heard eating clean does not cause fatigue,” you scoff.

“Agreed, agreed. But I wonder does it cause this buzzing in my ears?”

“No, no it doesn’t. Brother, come and meet me in hospital this week. Let’s get a
basic checkup. What’s the point in having a medico friend if you are going to neglect
your health?”

You notice, disturbed, that his flip flops tend to slip off as he walks to his car.

Gokul shows up for his checkup, and you switch from friend mode to doctor
mode. You take the history again—one extra point that comes up is that Gokul has
been treated for Hepatitis C 2 years ago and was declared to be cured. As you pro-
ceed with the examination, you get more and more worried.
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Fig. 37.1 Serum electrophoresis showing M band and IgM kappa. (Contributed by Dr.
Shivashankara AR, FMCI)

You note that Gokul is pale, his BMI is 18, and there is a continuous ooze from
the gums. He has hepatosplenomegaly and cervical lymphadenopathy. There is a
glove and stocking sensory loss, and the ankle jerk is absent bilaterally. You check
the optic fundus, and you are a little puzzled as you have not seen this particular
appearance before—the retinal veins look stretched and segmented—with a weird
resemblance to sausage links—and you order an ophthalmology consult since you
have no clue what you are looking at.

Labs reveal anemia, an ESR of 100, and proteinuria. The peripheral smear dem-
onstrates rouleaux formation. In light of this, you ask for a serum protein electro-
phoresis, which shows a monoclonal spike (Fig. 37.1).

Your colleague tells you that the IgM monoclonal spike is 4.5 gm and asks you
to test the viscosity—it turns out that the viscosity is a worrying 4 centipoise.

Questions Putting all these together, what might be the likely diagnosis in the
unfortunate Gokul? How do you confirm the diagnosis and proceed with treatment?
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Analysis
The main symptoms here are

(a) Gum bleeding;
(b) Tinnitus;
(c) Fatigue;
(d) Loss of weight

The signs are hepatosplenomegaly, lymphadenopathy, and findings suggestive of
a peripheral neuropathy.

The tinnitus and fatigue point toward anemia, and the gum bleeding is a clue
toward a hematological malignancy. Anemia and peripheral neuropathy may be due
to Vitamin B12 deficiency; however, the ESR of 100, the proteinuria, and the rou-
leaux formation lead one toward a diagnosis of a lymphoproliferative disorder or
plasma cell dyscrasia. The specific pointer toward Waldenstrom’s macroglobulin-
emia (WM) is the past history of Hepatitis C, the sausage link-like appearance in the
fundus, and the very high viscosity.

Waldenstrom’s macroglobulinemia is an IgM monoclonal gammopathy second-
ary to a lymphoplasmacytic lymphoma.

Etiopathogenesis (Fig. 37.2)

There is a higher than unexpected rate of 6q21e23 in patients with WM [1].
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Fig. 37.2 Pathogenesis of WM. AIHA: Autoimmune hemolytic anemia. MAG : myelin associ-
ated glycoprotein



244 37 Gum Bleeding, Tinnitus, and Fatigue: The Bloody Apple

Clinical Features [8]

(i) Increased serum viscosity is a characteristic feature of Waldenstrom’s macro-
globulinemia [2]. Symptoms due to hyperviscosity: Headache, dizziness, blur-
ring of vision, nystagmus, diplopia, tinnitus, ataxia, and oronasal bleeding.
Confusion and focal neurological deficits can occur too [3].

(i) Due to autoantibodies: Peripheral neuropathy, cranial neuropathy, and mono-
neuritis multiplex [4].

(iii) Due to cryoglobulinemia: Raynaud’s phenomenon, acral cyanosis [5], immune-
mediated glomerulonephritis.

(iv) Due to lymphocyte infiltration of central nervous system: Bing Neel syn-
drome [5]

(v) Due to AL amyloidosis: Nephrotic syndrome, axonal neuropathy, intestinal
dysmotility, purpura, and macroglossia [7].

Investigations

CBC

Coagulation parameters
Serum protein electrophoresis
Bone marrow biopsy
Measurement of viscosity

Diagnosis is made by [6]

A. Presence of [gM monoclonal band
B. > 10% lymphoplasmacytic cells in bone marrow biopsy
C. Typical immunophenotype

Differential Diagnosis [9]

IgM monoclonal gammopathy of undetermined significance
Multiple myeloma

Chronic lymphocytic leukemia

Marginal zone lymphoma

Mantle cell lymphoma

A

Treatment

Patients must be staged as per the Modified Staging System for Waldenstrom mac-
roglobulinemia [7].
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Not all patients with Waldenstrom macroglobulinemia need to be treated.

Indications for treatment [10] [11]:

(a) B symptoms

(b) Complications of hyperviscosity

(c) Symptomatic lymphadenopathy or organomegaly
(d) Autoimmune hemolytic anemia

(e) Nephropathy

(f) Amyloid

Symptomatic hyperviscosity is a medical emergency and will require plasma-

pheresis on an emergent basis [12].

Treatment regimens include

(a) Rituximab [13]

(b) BTK inhibitors

(c) Dexamethasone, rituximab, and cyclophosphamide (DRC)

(d) Bortezomib plus rituximab with or without dexamethasone (BDR) [14]
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Abstract An elderly patient with an initial presentation of weakness, loss of
weight, and pruritus is later admitted to a hospital with clinical features suggestive
of mesenteric ischemia.

Story Ignatius has been your patient since you graduated from medical school, and
you are quite attached to him. You both have a shared interest in the butterflies of
Asia and spend many happy minutes discussing this in your consultation room.

Ignatius shows up one fine Friday morning for his routine monthly checkup. But
he seems to be in low spirits and loath to discuss your shared hobby.

“What’s up, Mr Ignatius? You don’t seem to be your usual self.”

“Not feeling that great honestly,” Ignatius says scratching his forearm frantically.

“Is it an allergy that is troubling you?”

“I’m not sure doctor, but my whole body itches, and I feel so tired all the time.”

You check his weight and are worried to see that it is 3 kg below his baseline.

“How is your appetite?”

“My appetite is ok, but I feel full after only a few morsels.”

“OKk, please lie down on the examination couch, let’s have a look at you.”

You note that Mr Ignatius is pale. The liver is palpable 4 cm below the right cos-
tal margin, and the spleen crosses the midline.

“My legs hurt a lot, doctor,” says Ignatius, and when you examine the lower
limbs, you note that the left tibia and knee are palpably warmer, though nontender.

These findings concern you, and you suggest Mr Ignatius gets admitted to the
hospital for a few days for a thorough evaluation.

Mr Ignatius refuses however and gets quite upset when you insist.
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“My wife and I have made plans to visit our granddaughter in Paris. I absolutely
won’t waste any time getting admitted or getting any more blood tests,” he says
walking off in a huff.

You worry about Mr Ignatius for a couple of days, but the wards are full, your
clinic is busy, and you hardly have time to breathe, so Ignatius’ problems take a
backseat in your brain.

About a month later, you are in the emergency department when you see Ignatius
being wheeled in, concerned son in tow.

“What happened?” you ask as Ignatius clutches his tummy and rolls around the
bed in a futile attempt to find a comfortable position.

“He’s not been keeping well for almost a month, doctor, ever since he returned
from his Paris trip. He has been having fever and bodyache. I’ve been begging him
to meet a doctor, but you know how stubborn he can be. This evening my parents
were at our house for dinner, and we were just relaxing after a hearty meal when he
suddenly had this severe pain in the tummy, especially around the navel. He had to
pass motions after that, and he says his stools were black in color.”

“That must have been frightening for you,” you say sympathetically.

You note that BP is 130/60 mm Hg. Pallor is present. You are a little surprised,
considering the amount of pain that Ignatius is in, that his abdomen is only
mildly tender.

You review the lab results which are remarkable for neutrophilic leukocytosis,
increased lactate, and acidosis.

You page the GI surgeon who orders an urgent CT abdomen—this is indicative
of acute mesenteric vein thrombosis.

Question Can you correlate Ignatius’ initial presentation of anemia, hepatospleno-
megaly, and bony pain with his second admission to hospital?
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Analysis

The fact that Ignatius has presented with mesenteric vein thrombosis means that he
either has a condition causing hypercoagulability, or thrombocythemia, or both.
Keeping this in mind, let us analyze the first presentation. The massive splenomeg-
aly (spleen crossing the midline) is not seen in many conditions. The diseases that
cause massive splenomegaly include [1]:

(a) Myelofibrosis

(b) Chronic myeloid leukemia
(c) Essential thrombocythemia
(d) Hairy cell leukemia

(e) Visceral leishmaniasis

(f) Malaria

In this context, the pruritus and the overwhelming fatigue, along with the evi-
dence of extramedullary hemopoiesis in the form of bone pain and warmth over the
knee and tibia, are suggestive of myelofibrosis. In primary myelofibrosis, thrombo-
cythemia may coexist with anemia and is responsible for both acute arterial and
venous thrombi.

Myelofibrosis is a chronic myeloproliferative disorder due to clonal proliferation
of cell lines and is characterized by splenomegaly and various constitutional symp-
toms [2].

There is a potential for leukemic transformation [3].

It is a disease of the elderly with most patients being older than 60 years [4].

JAK?2 mutation, calreticulin gene mutation, and MPL mutation may be seen [5].

Myelofibrosis occurs due to a mutation of pluripotent hematopoietic progenitor
cell. The bone marrow fibrosis is secondary to cytokines secreted by the mega-
karyocytes, T cells, and B cells (Fig. 38.1).

Clonal atypical
megakaryocytic Bone marrow fibrosis
hyperplasia

Fig. 38.1 Hyperplasia progressing to marrow fibrosis
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Clinical Features

Disabling fatigue and pruritus [5] are the most common symptoms.

Other Complaints

Due to massive splenomegaly: Dragging pain abdomen and early satiety [6].
Due to hypermetabolism: Fever, night sweats, and weight loss [7].

Due to extramedullary hemopoiesis [1]: Warmth at knee and tibia.

Due to thrombocythemia [7] and hypercoagulability: Portal vein thrombosis and
mesenteric thrombosis [9].

oaw>

Labs Reveal [8] the Following

(a) Anemia, thrombocytopenia or thrombocytosis, leucoerythroblastic blood
picture.

(b) Bone marrow aspirate often yields a dry tap, while bone marrow biopsy reveals
fibrosis [11].

(c) JAK2, CALR, and MPL mutations may be seen, however, in 5% of patients;
“triple-negative” disease (i.e., no JAK2, CALR, or MPL mutation) is also known.

Diagnosis [10]

All three major criteria and at least one minor criterion are required to make
diagnosis.

Major Criteria

1. Megakaryocytic proliferation and atypia with fibrosis

2. WHO criteria for other myeloproliferative disorders, including polycythe-
mia not met

3. JAK2, CALR, or MPL mutation

Minor Criteria

* Anemia not attributable to a comorbid condition
e Leukocytosis >11 x 10%/L (>11,000/microL)

» Palpable splenomegaly

* LDH above the upper limit of normal

* Leukoerythroblastosis
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Treatment

The first step is risk stratification. For high-risk patients, the definitive treatment is
allogenic stem cell transplant, since most drugs do not improve survival rates. The
JAK inhibitors fedratinib, pacritinib, and momelotinib have shown promising
results [12].

Low-risk asymptomatic patients are observed and monitored.

Symptomatic patients may be treated as follows:

. Anemia: Transfusion

. Anemia with splenomegaly: Hydroxyurea [13]

. Anemia with splenomegaly without thrombocytopenia: Ruxolitinib [14]
. Anemia with splenomegaly with thrombocytopenia: Pacritinib [15]

A~ LW =

Key Takeaway

Consider mesenteric ischemia in any patient presenting with abdominal pain dispro-
portionate to physical findings, along with lab reports of leukocytosis and metabolic
acidosis.
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Abstract A previously healthy male noted to have cognitive deterioration, depres-
sive symptoms, and loss of weight. He gets admitted to a hospital with severe
abdominal pain.

Story Monroe’s boss, Basappa has reached the end of his tether. In his early days
of employment as the accountant in a mid-sized cargo transport agency, Monroe
was the ideal employee—punctual, competent, and cheerful. For the last 4 months,
however, Monroe’s behavior and efficiency have deteriorated to the point that even
the parcel delivery man has noticed.

These days, Monroe walks into the office at least an hour late, with no smile for
the many people who wish him “good morning.” He falls into his chair looking as
tired as if he is at the end of his working day, not the beginning. The only time he
looks active is when he runs to the men’s room, and he seems to be doing this almost
hourly. He hardly eats the catered lunch that his secretary brings him at noon every
day, and in his response to her concerned queries, he mumbles “I’m not hungry.”
His devoted secretary double-checks his work before she sends it to Basappa’s
office and is disturbed to see the number of mistakes in meticulous Monroe’s work.

Things come to a head when the secretary has taken a day off to attend her best
friend’s wedding. Monroe’s calculations, riddled with errors, are submitted to
Basappa’s office. Basappa is thunderously angry at the slipshod work, and he sum-
mons Monroe to his office. “I’m sorry, Monroe, this cannot go on any longer. [ can’t
afford to have subpar workers in my office. Please clear your desk today, a month’s
pay will be credited to your bank account in lieu of notice.”

Monroe barely reacts. He shuffles back to his chamber and begins clearing his
desk. Suddenly, however, he screams and falls to the floor, writhing in pain and
clutching his tummy. Basappa is very worried. Will he be blamed for Monroe’s
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illness? He panics and yells at his underlings to call for help and stands at the gate
wringing his hands until an ambulance arrives.

You happen to be the doctor in the ER when Monroe is wheeled in. You can
barely elicit a coherent history from Basappa, but you do note the salient points and
proceed with your examination.

Your findings are as follows:

HR: 60/min; BP: 150/100 mm Hg.

The tongue is dry.

Monroe is conscious, but drowsy. He obeys simple verbal commands after a
small but significant delay. Deep tendon reflexes appear diminished, but there are no
lateralizing signs. There is no papilloedema.

The abdomen is soft. The right flank is tender to palpation.

Question What caused Monroe’s symptoms? Is it mere stress at work, brought to
a head by the tongue lashing he received from his boss? Or might there be an organic
cause for his 4 months of altered behavior?
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From the story, one can glean some information about Monroe’s health issues: he
has depression, fatigue, polyuria, and anorexia. Examination reveals dehydration,
bradycardia, and diminished tendon reflexes. Taken as a whole, along with the
severe abdominal pain, this appears to be a case of hypercalcemia and renal colic.
Reassuringly, for Basappa, his role in Monroe’s presentation was merely
coincidental.

Hypercalcemia is a true elevation in the calcium in the blood greater than
10.4 mg%. More than 90% of cases of hypercalcemia are due to primary hyperpara-
thyroidism or malignancy-associated hypercalcemia. Hypercalcemia may be classi-
fied according to severity [1]:

Mild: 12 mg%.
Moderate: 12—14 mg%.
Severe: > 14 mg%.

Calcium in the blood exists in free and bound states. 45% is bound to albumin,
45% is ionized, and 10% is bound to anions such as phosphate and citrate. It is a
crucial component of many systems—neural transmission, enzyme activity, intra-
cellular signaling, and myocardial function.

Etiopathogenesis

Hypercalcemia may either be parathormone-dependent or independent [2]
(Fig. 39.1).

Additional Causes

1. Immobilization.

2. Vitamin A toxicity.

3. Hyperthyroidism.

4. Granulomatous disorders like sarcoidosis,tuberculosis, and silicosis.

Clinical Features

The clinical manifestations of hypercalcemia develop when serum calcium is
>12 mg% and depends not only on the degree of hypercalcemia but also on the
rapidity with which it develops. The symptoms of hypercalcemia have been vividly
described as “groans, bones, stones, moans, thrones (constipation and polyuria),
and psychic overtones. Serum calcium more than 15 mg% is a medical emergency.



256 39 Low Mood and Multiple Disparate Somatic Complaints: Morose Monroe

Hypercalcemia

PTH dependent PTH independent

Primary Drugs: thiazides
hyperparathyroidism :

adenoma

Tertiary PTHrP,bone mets
hyperparathyroidism: CKD 1.25dihvdroxyvitD
Familial hypocalciuric Vit. D toxicity
hypercalcemia

Drugs: lithium, teriparatide

Endocrinopathies

Immaobilization

Fig. 39.1 Causes of hypercalcemia

GIT Kidneys
1. Decreased smooth
muscle tone
2. Caleium
deposition in
pancreatic duct
3. Calcium activation
of trypsinogen

1. Shortened action
potantial
2. Calcium
deposition on
valves, vessels,
myocardium

1. Renal
vasoconstriction
2. Nephrocalcinosis
3. AVP resistance
4. Renal tubular
acidosis

1. Constipation
2. Anorexia
3. Pancreatitis
4. Peptic ulcer

disease

1. Short QT interval
1. Hypertension
2. Cardiomyopathy

1. Renalinsufficiency
2. Nephrogenic DI
3. Nephrolithiasis

Fig.39.2 Pathogenesis of various clinical features of hypercalcemia

1. Neuropsychiatric manifestations: High calcium causes “glutaminergic excito-
toxicity.” It may also inhibit neuromuscular transmission and cause muscle
weakness [3].

2. Bone—osteoporosis, osteomalacia, and pathological fractures.

Other systemic manifestations and their pathogenesis are described in Fig. 39.2
(4,5, 6].
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Diagnosis

PTH, 24-h urine calcium, ECG, cancer screening if hypercalcemia of malignancy is
suspected, USG kidney, thyroid, and parathyroid.

Approach (Fig. 39.3)
Treatment [7, 8]

IV hydration.

Calcitonin: 4 units/kg every 12 h [9].
Bisphosphonates: like zoledronic acid [10].
Denosumab [11].

Glucocorticoids [12].

Calcimimetics [13].

Dialysis [14].

Parathyroidectomy [15].

Cinacalcet [16].

. Treatment of underlying condition.
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Fig.39.3 Approach to hypercalcemia
HPT hyperparathyroidism, FHH Familial hypocalciuric hypercalcemia
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Grade Moderate.

Abstract An adult male referred for evaluation of pancytopenia is found to have
various congenital anomalies.

Story Mr. Tippu is referred to you for evaluation of his low platelet count. You
glance at the lab reports before the patient arrives and note that the platelet count is
30,000/mL, Hb is 10 g%, and the absolute neutrophil count is 1000. The referring
doctor has included details of the basic evaluation—there is no history of ethanol
abuse, HIV is negative, ANA is negative, and Vitamin B12 is normal.

As Mr. Tippu walks in, you are surprised to see how short he is. You find that he
has hyperpigmented patches on his neck and trunk. Some patches of hyperpigmen-
tation, on the back in particular, remind you of café au lait spots, but you are not
quite sure how this would fit in with the thrombocytopenia. His right thumb is much
smaller than the other fingers and looks like it will fall off the hand any moment.

You ask Mr. Tippu about health issues among his family members, but he can
hardly hear what you are saying.

He apologizes—*“Sorry doctor, my hearing is not that good.”

You proceed with a detailed physical examination—you detect a number of
anomalies: apart from the hypoplastic right thumb, you observe a divergent squint
in the right eye. The BP is 180/100 mm Hg in the right brachial artery and 150/90 mm
Hg in the right femoral artery.

Question Can all these physical findings and the thrombocytopenia be explained
by a single diagnosis?
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Analysis
The salient features here are

1. Pancytopenia with no obvious cause—the basic evaluation for pancytopenia is
noncontributory; hence, the possibility of bone marrow involvement causing the
pancytopenia increases.

2. Short stature, thumb aplasia, divergent squint, and perhaps coarctation of aorta
(leg BP is significantly lower)—these point toward congenital anomalies.

If both pancytopenia and the congenital anomalies have the same cause
(which is plausible), then the pancytopenia is congenital too; hence, the bone
marrow failure may be congenital as well. The most common cause of inherited
bone marrow failure syndrome (IBMFS) is Fanconi’s anemia.

Fanconi’s anemia (FA) is a rare genetic disorder characterized by progressive
bone marrow failure, congenital abnormalities, and predisposition to malignancies
[1]. On the one hand, FA is characterized by cytopenia and on the other by untram-
melled cell proliferation, i.e., malignancy. Mutation in the genes responsible for
DNA repair results in ineffective DNA repair, thus predisposing to cancer. Fanconi’s
anemia follows an autosomal recessive inheritance pattern in most cases, though
X-linked and autosomal dominant inheritance exist as well [2].

Pathogenesis

DNA repair suppresses tumorigenesis, and the absence of an effective DNA repair
system leads to genetic instability and an increased risk of cancer [3]. The pathogen-
esis of FA centers on defective DNA repair in the Fanconi anemia/BRCA pathway
[4]. This pathway is responsible for the following:

(a) Recognition and repair of DNA interstrand crosslinks (ICLs) which are clasto-
genic (chromosome breaking) [5].

(b) Protection of replication forks.

(c) Maintenance of chromosomal stability.

When DNA damage occurs and ICLs are formed, the FA core complex is acti-
vated. This complex monoubiquitinates the FANCD2-FANCI protein complex, [6]
which then coordinates DNA repair. In FA patients, this pathway is disrupted
(Fig. 40.1) leading to:

(a) Accumulation of DNA damage.

(b) Increased chromosomal breakage.

(c) Enhanced cellular sensitivity to DNA cross-linking agents.
(d) Progressive loss of hematopoietic stem cells.

(e) Genomic instability [7] promoting cancer development.
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Fig. 40.1 Pathogenesis of Fanconi’s anemia

Clinical Features

The clinical presentation is highly variable but typically includes:

Hematological [8]

(a) Progressive bone marrow failure (usually presenting between ages 5 and 10).
(b) Pancytopenia—especially neutropenia and thrombocytopenia,

(c) Macrocyetosis.

(d) Elevated HbF.

Congenital Abnormalities [9]

(a) Short stature.

(b) Skin hyperpigmentation and café-au-lait spots.
(c) Thumb and radial ray abnormalities.

(d) Microcephaly.

(e) Characteristic facies (triangular face, small eyes).
(f) Renal anomalies.

(g) Hypogonadism.

(h) Predisposition to cancer.
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(i) Acute myeloid leukemia (AML).
(j) Myelodysplastic syndrome (MDS).
(k) Solid tumors (particularly head and neck squamous cell carcinoma).

Diagnosis

1. Chromosomal breakage test (gold standard):

Exposure of peripheral blood lymphocytes to DNA cross-linking agents (mito-
mycin C or di-epoxybutane) [10]. FA cells show increased chromosomal
breakage.

2. Molecular genetic testing:
Next-generation sequencing panel for FA genes.

Treatment
Hematopoietic stem cell transplantation (HSCT) is the only definitive cure [11].

Key Takeaway

Though Fanconi’s anemia is a rare condition, diagnosis is especially important, as
the mutations present in Fanconi’s anemia affect cancer progression and response to
treatment. Once Fanconi’s anemia is diagnosed, regular screening for cancer is
required. If cancer is detected, doses of chemotherapy must be modified.
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Grade Difficult.

Abstract A young, fit hiker, and spelunker presenting with insomnia, tingling and
numbness in the left upper limb, and weakness.

Story KK is a super-fit accountant with not a single unhealthy habit to his name.
He works in a government office, but his real passion is exploring—specifically,
exploring caves. He toils hard from Monday to Friday and sets off once every
2 months to South Dakota to make his way to the more remote, less-explored sec-
tions of the Wind Cave (Fig. 41.1). He is also an adept violinist and soothes with
music, the occasional misery of living alone.

Fig.41.1 Spelunking
(created with Claude AI)
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Perhaps it is the hubris of youth that makes him ignore the occasional minor
niggles with his health that he has been noticing lately.

For the last week or so, he has been unable to sleep. Perhaps that is why he feels
so tired and irritable all the time? Less easy to explain is the weird sensation he has
on his left arm—it feels both tingly and numb and a little floppy and weak too.

He describes these problems to his colleague over lunch, who by dint of constant
persuasion for 5 days ensures that KK visits a physician.

As luck would have it, you are the physician KK meets.

“Good morning, doctor.”

“Good morning, KK. How may I help you today?”

“I’m afraid I’'m making a big fuss about what is probably nothing, doctor.”

“It’s always better to be cautious. If we find that nothing is wrong with your
health, it is reassuring for both of us!”

“Very true. I've been feeling a little below par for the last 10 days—actually I'm
not really sure when the problem started.”

“What exactly is troubling you?”

“I guess the main thing is this tingling and numbness in my left arm.”

“I see. Is there any weakness in that arm? In the sense you feel you can’t hold or
lift things?”

“A little, I think, when compared to my right arm.”

“Any weakness or tingling in the legs? Or problems with your bowels or bladder?”

“No, doctor.”

“Do you have diabetes? Or hypertension?”

“No, I don’t. I have been tested and found normal about 6 months ago.”

“Ok. Have you had any problem with neck pain, or shooting pain down
your arms?”

“Not at all.”

“Is there any problem apart from that?”

“I guess I'm a little tired and cranky—at least that’s what my work friends say.”

You’re quite convinced, as you complete the history, that there are no major
health issues with KK. You reassure him, and as he smiles in relief, you note a
subtle facial asymmetry, with deviation of the angle of the mouth to the right.

This prompts you to proceed with a detailed neurological examination. You note
hypotonia in all four limbs, with occasional fasciculations. When you percuss the
muscle to confirm fasciculations, you see a curious bump at the site of strike. Deep
tendon reflexes are absent, even with reinforcement.

These findings are sufficiently worrisome, and you admit KK for further
evaluation.

Question

1. What is the likely diagnosis?
2. How would you confirm it?
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Analysis

This is a slightly tricky presentation, but the diagnosis may be deduced with the
clues provided.

1. Patient in USA who is a spelunker.

2. Initial symptoms localized to one limb.

3. Flaccid quadriparesis with areflexia points to Guillain Barre syndrome, but the
mounding on percussion (percussion myxedema) is a pointer to rabies, in this
case, paralytic rabies.

In countries like the US where canine rabies has been eliminated due to a strong
vaccination program, bat rabies may be seen occasionally. The presentation of bat
rabies is atypical, and difficult to recognize, unlike encephalitic rabies where the
clinical picture of hydrophobia, aerophobia, and agitation is fairly well known. It is
important to remember that the patient may not actually volunteer a history of
bat bite.

Confirmation of diagnosis: PCR on saliva and skin serum CSF.
CSF analysis: If antibodies against rabies virus are present in CSF, it confirms
infection.

Rabies is a zoonotic disease caused by a lyssavirus. It is one of the rare infectious
diseases that once symptomatic is almost invariably fatal [1].

It may manifest as either the paralytic or encephalitic form. In Asia, the rabies
virus is enzootic and mainly seen in dogs, foxes, and mongooses [2]. However, in
the Americas, the virus is maintained in bat species [3].

Etiopathogenesis

The virus reaches the peripheral nerve or motor end plate from the site of inocula-
tion; it travels by retrograde axonal transport until it reaches the body of the neuron
[4]. Here, it multiplies, gets transported across the synaptic cleft, and travels from
neuron to neuron till it reaches the brain (Fig. 41.2). From the brain, it moves cen-
trifugally down to the dorsal ganglion as well as the salivary gland [5].

Clinical Features [6, 7]

The usual incubation period is 1-3 months, though periods as long as 10 years have
been described.
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Fig.41.2 Entry and centripetal spread of rabies virus. (Created in BioRender. Bhat, S. (2025)

In the prodromal phase, there are nonspecific symptoms of fatigue, fever, head-
ache, insomnia, and irritability. Tingling, itching, burning, numbness at the bite site,
and weakness of the affected limb may be early diagnostic pointers.

Neurologic phase—May be either encephalitic or paralytic rabies.

Encephalitic rabies:

(a) Hyperexcitability alternating with normal sensorium.

(b) Hydrophobia and aerophobia.

(c) Autonomic dysfunction in the form of hypersalivation, lacrimation, sweating,
and pupil dilatation.

(d) Hyperpyrexia.

(e) Dysarthria, dysphagia, and diplopia.

(f) Hypertonia and brisk tendon reflexes with extensor plantar responses.

(g) Neck rigidity may be present.

Paralytic rabies: The symptoms are not very specific for rabies

(a) Limb weakness, fasciculations, flaccid weakness, and areflexia.
(b) Facial weakness, may point toward GBS.
(c) Bowel and bladder incontinence.

Later, the patient develops dense paraplegia with the paralysis of deglutition and
respiration.

Rabies acquired from bats has a more atypical presentation [8]: Findings include
cranial nerve, sensory, and motor deficits, without the characteristic hydrophobia
and aerophobia. Tremor and myoclonus may be present as well.
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Diagnosis Rabies is mainly diagnosed based on history and observation. Supportive
investigations include

(a) Saliva RT-PCR for virus [9]
(b) Skin biopsy from the neck RT-PCR.

Differential Diagnoses

(a) Paralytic rabies must be differentiated from Guillain Barre syndrome and
Japanese encephalitis.
(b) Differentials for furious rabies include delirium tremens and tetanus.

Treatment [10]
(a) Supportive.

(b) Milwaukee protocol: Antivirals and therapeutic coma have low rates of
success [10].

Prevention

Post-exposure prophylaxis [11, 12]: Cell culture vaccine administered at 0, 3, 7, and
28 days.

To Note In canine rabies, the virus can multiply in the motor end plate, hence deep
bites are more likely to cause the infection. However, in bat rabies, rabies-like
viruses can be transmitted even after a scratch since these viruses multiply in the
epidermis.
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Abstract A young woman with no previous comorbidities collapses at a comedy
performance. However, there is no post-episode amnesia or drowsiness.

Story You hear their voices through your cabin walls—Iloud and opinionated.
You mentally gird your loins for what you feel will be a slightly unpleasant con-
sultation. You have seen your fair share of know-it-alls and you know it is always
tricky to convince them about investigations and treatment. The couple walks in—
he is in a blinding green shirt, and she wears so much jewelry that she jangles as
she walks.

“I’'m Shankar,” says the man “and this is my wife Rashmi.”

“Hello, doctor.”

“Good afternoon. How may I help you today?”’

“Well, we were at a stand-up comedy by KK—I'm sure you’ve heard of him”
Shankar begins. “Front row of course.”

“Of course,” you echo. You personally do not consider KK’s performances to be
funny at all, but tastes vary, of course.

“What happened there?”

“Well, it was a particularly good show, all of us in the audience were standing up
and clapping —it was so good —and Rashmi couldn’t stop laughing.”

“And then?”

“And then ....well she collapsed.”

“Collapsed?! Meaning?!” you ask concerned and interested.

“She just fell to the ground.”

“For how long was she unconscious?”

“Oh, I don’t think she was unconscious! Her eyes were open.”

“Did she bite her tongue or pass urine involuntarily when she was unconscious?”’
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“No, no of course not!” Rashmi interjects. “I was aware of what was going on
around me. [ wasn’t unconscious, doctor. I just felt for a moment or two that there
was no strength in my legs.”

“Have you had any health issues prior to this?”

“No, doctor.”

“Oh, she did have a bad cold and fever and body ache 4 months ago. Our family
doctor said it was a mild form of flu,” says Shankar.

“I don’t think I have completely recovered from that flu, doctor. I feel quite tired
and sleepy all the time.”

“That’s true!” chimes in her husband. “The drive from home to hospital took
only 10 minutes, but she started snoring even in that brief time” he guffaws and
earns a severe frown from his wife.

“It’s not funny. I can’t sleep well at night because you snore so loudly. That’s
why I grab a moment of shuteye whenever I can.”

“Ha! Snoring! Snoring is better than those weird things you say when you sleep.”

“What? What do I say?”

“Sorry love, I didn’t mean that.”

“No, tell me. What do I say when I’'m asleep?”

Shankar shakes his head ruefully. “I really shouldn’t have said that. The thing is
doctor, she lost her grandfather a couple of months ago, and I think she dreams
about him. She talks to him in her dreams.”

Rashmi covers her face with her hands and weeps silently. “It’s true—I have very
vivid dreams almost every night —that he’s talking to me, giving me advice about
many things,” she confesses.

Shankar takes some time to console her. You are feeling desperately sorry for
Rashmi now.

“Is there any stressor I should know about?”

“No, doctor, apart from this bereavement.”

“May I ask, are you taking any medicine to help you sleep?” “No, but I use a
pillow spray.”

You perform a fairly detailed physical examination, but this is essentially normal
apart from a BMI of 31. There are no focal neurological deficits, and the fundus
is normal.

Holter monitoring, EEG, MRI, and thyroid function are all normal.

Questions
What investigations do you ask for?

What line of treatment is preferred for the most likely diagnosis with the above
description?
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The fall, not associated with loss of consciousness, is “cataplexy”, which is fairly
characteristic of narcolepsy. Cataplexy can be precipitated by laughter, excitement
or anger. The auditory hallucinations as she is falling asleep and the daytime sleepi-
ness corroborate the diagnosis of narcolepsy.

Diagnosis

Narcolepsy is defined as chronic daytime sleepiness with or without cataplexy,
sleep disruption, sleep paralysis, and hypnogogic hallucinations [1].
Narcolepsy is classified as follows [2]:

NT1—the classical form—due to orexin deficiency.
NT2—cataplexy is absent, and orexin levels are normal.

Narcolepsy affects males and females equally and is most common between the
ages of 20 and 40.

Etiopathogenesis

Narcolepsy is genetically determined, and DQB1*0602 haplotype is present in
more than 95% of patients [3]. Infections, particularly flu and streptococcus, appear
to precipitate narcolepsy in those genetically predisposed [4]. Autoimmunity has
also been proposed as a mechanism by which orexin-producing neurons are
destroyed in the genetically predisposed [5].

Orexin plays a key role in maintaining wakefulness and preventing transition
into sleep (Fig. 42.1). Low orexin levels result not only into an inappropriate transi-
tion into sleep but also demonstration of REM-related phenomena—cataplexy, hyp-
nogogic hallucinations, and sleep paralysis (Fig. 42.2).

Clinical Features

Patients with narcolepsy are more likely to be obese, have neuropsychiatric disor-
ders, and fragmented sleep.

(a) Daytime sleepiness: Apart from excessive daytime sleepiness where the sensa-
tion of well-being and rest is restored by short naps, patients with narcolepsy
suffer from “sleep attacks.” Sleep attacks are described as sudden severe drows-
iness, resulting in the patient falling asleep with no warning [7].
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Fig.42.1 The role of Orexin in maintaining wakefulness [6]
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Fig. 42.2 Mechanism of cataplexy in narcolepsy

(b) Cataplexy: Itis one of the more frightening symptoms of narcolepsy. Cataplexy
is precipitated by strong positive emotions (laughter, in this case). There is sud-
den loss of muscle tone—in the face, jaw, and lower limbs which may be severe
enough to cause a fall. However, consciousness is preserved during the attack
of cataplexy [8].

(c) Hypnagogic hallucinations: Vivid, sometimes frightening auditory or visual,
hallucinations at the onset of sleep or wakefulness [9].

(d) Sleep paralysis: Inability to move while falling asleep accompanied by a feeling
of suffocation [10].
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Investigations [11]

1.
2.
3.

Polysomnography.
Multiple sleep latency test.
CSF orexin.

Treatment

(a) Daytime naps.

(b) Sleep hygiene practices.

(c) Treat comorbidities like hypertension and obstructive sleep apnea.

(d) Modafinil [12]

(e) Oxybates [13] or methylphenidate for those with disabling sleepiness.
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Abstract Young adult male with the initial complaint of severe acne and mouth
ulcers admitted to hospital with hemoptysis.

Story Last April, worried about burnout and desperate for a holiday, you had a
wonderful solo holiday in Istanbul, Cappadocia, and Pamukkale. While in
Cappadocia, your guide was an utterly gorgeous Turkish man named Altan. You
have fond memories of him accompanying you on the hot air balloon ride, the
Kaymakli underground city, and the village of Goreme. You are surprised to receive
an email from him.

“Hey, doc. I hope you are well...I need your help. My cousin Eren is travelling
with his pals through your beautiful country and he’s in your city tomorrow. He’s
having some issues with his health. Would you mind having a look?

“Of course, no problem,” you mail back and write Eren’s name in your appoint-
ment chart for the next day.

Eren, tall and richly pimpled, walks into your office the next morning.

“Good morning, Eren. Your cousin mailed that you are not keeping well. Can
you tell me what exactly the problem is?”

Eren sadly indicates his face.

“Ah, I see. Well, you’ll be happy to know that there are various therapies avail-
able for acne, even when it’s as severe as yours. Is there anything else troubling you?”

“I used to get sores in my mouth quite often, but that kind of settled once I started
smoking.”

“Started or stopped smoking?!”

“Started doctor. Things became better when I smoked.”

“I see,” you say doubtfully.
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Eren whispers something.

“Sorry, I didn’t quite get that?”

“Sometimes, I get sores there too,” he says waving shyly at his crotch area.

“OK.”

You proceed to perform a detailed examination. You note that both eyes are red
and that the right knee and ankle are both swollen and tender to palpation.

You order some investigations, ask for a dermatology consult, and tell Eren to
meet you in a week with the test reports.

Unfortunately, Eren is admitted the very next day with the complaint of coughing
out blood.

Questions What do you think is happening to Eren. Are the first and second pre-
sentations related?
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The following clues may be discerned by an astute reader:

(a) The fact that Eren is from Turkey.
(b) The combination of oral ulcers, acneiform eruptions, and genital ulcers.
(c) The red eye.
(d) The oligoarticular arthritis.
In combination, these are clear clues to Behcet’s disease. The admission to
hospital with hemoptysis may be secondary to pulmonary artery aneurysm.

Behget’s syndrome (BS), also known as Behcet’s disease, is a chronic, inflamma-
tory vasculitis characterized by recurrent mucocutaneous ulcers and various sys-
temic manifestations [1].

Epidemiology

The highest prevalence of Behget’s disease is along the so-called “Ancient Silk
Road” which extends from Eastern Asia to the Mediterranean. It is especially com-
mon in Turkey, affecting young adult males [2].

Etiology

The exact cause of BS remains unknown, but it is believed to involve a combination
of genetic and environmental factors.

Genetic Factors There is a strong association with the HLA-B51 gene [3].
However, this association is not consistent across all populations, and its role in
determining disease severity is debated. Other genes outside the major histocompat-
ibility complex (MHC) may also contribute to the pathogenesis of BS.

Environmental Factors Various environmental triggers such as infections, trauma,
and stress have been implicated in the disease process. There is also evidence sug-
gesting a role for the microbiome [4].

Pathogenesis The pathogenesis of Behget’s syndrome involves a complex inter-
play of immune system dysfunction and vascular inflammation.

(a) Vasculitis: Many of the clinical manifestations are thought to result from vascu-
litis, affecting blood vessels of all sizes, both arterial and venous. The classic
lesion is a necrotizing, leukocytoclastic, obliterative perivasculitis and venous
thrombosis, with infiltration of neutrophils and CD4+ T lymphocytes [5].
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(b) Immune system: The disease is associated with increased levels of antibodies to
mycobacterial heat shock protein epitopes. T cells and antibodies may recog-
nize these epitopes. There is an imbalance in cytokine production, with a Th1-
dominant response observed in some patients, while Th2 association is also
observed [6]. Other factors such as oxidative stress and increased levels of
homocysteine may contribute to the pathogenesis of BS.

(c) Innate immunity: The innate immune system also appears to be involved, with
an increased expression of toll-like receptor 6 on granulocytes and monocytes
in BS patients.

Clinical Features

BS is a multisystem disorder with a wide range of clinical manifestations, which
can vary in severity and presentation:

(a) Mucocutaneous lesions: Recurrent painful oral aphthous ulcers are a hallmark
of the disease. The ulcers heal spontaneously over weeks but have a tendency to
recur. Interestingly, these oral ulcers are less common in smokers [7].

(b) Painful genital ulcers, especially scrotal ulcers with scarring are fairly specific
for Behcet’s syndrome [8]. Skin lesions can include erythema nodosum, papu-
lopustular lesions, and acneiform eruptions. Histology of the erythema nodo-
sum reveals a septal panniculitis with medium-sized vasculitis [9]. Pathergy
and dermographism may be demonstrated.

(c¢) Ocular involvement is in the form of posterior uveitis, pan uveitis, hypopyon,
and retinal vasculitis [10].

(d) Neurological manifestations [11] may be either parenchymal lesions (present-
ing as headache, dysarthria, ataxia, and hemiparesis) or disease secondary to
vasculitis, e.g., cerebral venous thrombosis.

(e) Pulmonary artery aneurysms may present as cough, hemoptysis, dyspnea, fever,
and pleuritic chest pain [12]. These symptoms may also be secondary to eosino-
philic pneumonias.

(f) Gastrointestinal manifestation of Behcet’s may mimic inflammatory bowel dis-
ease with symptoms of abdominal pain, diarrhea, gastrointestinal ulcers, and
bleeding [13]. Volcano-shaped ulcers in the ileocecal area are not often seen in
conditions other than Behcet’s.

(g) Musculoskeletal system: Asymmetric nondeforming large joint arthritis which
causes severe pain and functional limitation [14].

Diagnostic Criteria In addition to the involvement of eye, skin, and oral and geni-
tal ulcers, a positive pathergy test is one of the diagnostic criteria of Behcet’s.
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Pathergy Test A positive pathergy test is due to skin hyperreactivity to minor
trauma. It is performed by inserting a 20 gauge needle obliquely into the skin. A
positive test is indicated by the development of a papule at least 2 mm in size within
2 days [15].

Femoral vein thickness measurement (thickness is increased) can be a useful
diagnostic tool, with a cutoff value of 0.5 mm showing good sensitivity and specificity.

Disease activity: The simplified Behcet’s disease current activity form (BDCAF)
[16] is a tool used to evaluate the disease activity. It considers symptoms such as
headaches, oral and genital ulcers, skin lesions, joint involvement, gastrointestinal,
eye and nervous system symptoms, and major vessel involvement.

Treatment [17]

1. Topical corticosteroids/colchicine or apremilast for oral and/or genital ulcers.

2. Arthritis is initially treated with colchicine and NSAIDs. For refractory arthri-
tis, treatment may be escalated to azathioprine, interferon-alpha, and
methotrexate.

3. The other systemic manifestations of Bechet’s are managed by gradually esca-
lating  immunosuppression with mycophenolate  methotrexate and
cyclophosphamide.

Note: Approach to Oral Ulcers

Recurrent aphthous stomatitis is a frequent presenting complaint in outpatient clin-
ics. Generally harmless, they can occasionally portend more serious conditions.
Aphthous ulcers by definition are oval/round, encircled by an erythematous rim, and
are less than 5 mm in size.

Classification

(a) Minor.
(b) Major.
(c) Severe.

The following have been implicated in the causation of aphthous ulcers

(a) Genetic susceptibility.

(b) Gut microbiota alteration.

(c) Smoking.

(d) Stress.

(e) Certain medications like methotrexate and nicorandil.
(f) Vitamin and mineral deficiency.
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Oral ulcers are seen in the following conditions:

Herpes simplex virus infection.
Oral erosive lichen planus.
Autoimmune bullous disease.
Drug-induced mucosal ulcers.
Behget syndrome.

Systemic lupus erythematosus.
MAGIC syndrome.

Celiac disease.

Inflammatory bowel disease.

. HIV infection.

Aphthous ulcers are most often present on the buccal and oral mucosae and begin

as painful pinpoint lesions which increase in size over the next 3—4 days and regress
within 10 days.

Major recurrent aphthous ulcers are larger than 1 cm in size, deep, and may heal

with scarring. Systemic symptoms are absent.

In a patient presenting with RAS, the following points in history must be

looked into:

1. Temporal profile.

2. Symptoms of pruritus and pathergy.

3. H/o rash and other mucocutaneous lesions—especially in the anogenital area.

4. Other symptoms suggestive of mucosal involvement—dysphagia, hoarseness,
stridor, ocular irritation, dysuria, dyspareunia, and hematuria.

5. Symptoms of other system involvement—respiratory, neurological, and
gastrointestinal.

6. Relevant prescription history—immunosuppressants, methotrexate, and
beta-blockers.

Examination

1. Local examination.

2. Anogenital area and scalp nails.

Treatment

A. Topical corticosteroids.

B. Topical anesthetic for pain relief.

C. Topical hyaluronate.
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Grade Difficult.

Abstract An elderly patient with gait instability, frequent falls, slurred speech, and
dysphagia.

Story You are visiting the town where you went to medical school. You head
toward the bar with live music where you spent many happy evenings as a student.
As you sip on your Jack and Coke, you scan the room slowly, looking for famil-
iar faces.

You say to yourself “Oh my God! I can’t believe it!” It’s your favorite teacher—
the one who inspired you to take general surgery as your speciality.

“Professor!” you call as you walk toward him. “Professor George!”

Doctor George leaps out of his chair so fast that you are worried he will fall down.

He shakes your hand with a stiff, strong grip and gazes at you with a weirdly
fixed look. He says “Dinesh, how are you? it’s so nice to see you. Come, sit at my
table. The next one is on me.” You walk back toward the bar, and you are dismayed
to see that George is swaying more than a little bit. You are not surprised, though, as
he was never able to hold his alcohol, even as a younger man.

“So, how have you been, Professor? Are you still inspiring your students every
day? The techniques that you taught me are what gets me through surgery after
surgery.” George does not reply for some minutes—he gazes dully around the bar.

“That’s nice to know Dinesh, Dinesh, Dinesh.” George says—his words seem a
little slurred. You wonder why he is looking so astonished as you speak to him.

You pass him a plate of mixed nuts, but he says “Sorry, I stick to soft cheese now.
These nuts don’t go down easy.” He then spits repeatedly on the floor which you
find surprising, because he didn’t eat the nuts at all, so why is he spitting?

“Is everything ok, professor? Is something wrong with your health?”
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“Nothing, nothing at all,” he says expansively. “It’s just that I find it difficult to
sleep—maybe that’s what’s hampering my functioning.” He springs out of his chair
again. “I have to head home—my wife is waiting for me.”

“May I drive you home, sir?”

“Why?” he asks offended.

“Just to give you company,” you say diffidently.

“No —I think that you think I’m drunk. Believe me, Dinesh I have not had more
than half a mug of beer. Hold on a sec, let me get the bill.” He grabs the bill from a
waiter, almost falling backward in the process. You support him just in time, and
tell him

“Relax prof., take it easy.”

“I’'m ok. Let me just sign the bill.” He writes his name painstakingly—a tiny
signature that is difficult to read.

As George walks toward the door, you observe that his gait is a little strange. He
stands very straight and tall, like a soldier, and his arms are held away from his body.

You sit back down to finish your drink and ruminate on what you have just seen.
It is easy to assume that the slurred speech, the unsteady walk, and the slightly
strange behavior are due to alcohol, but maybe—just maybe—something else is
going on. You decide to return to town with your friend, Dr. Vimla—a renowned
neurologist—so you can figure out what exactly is happening with Professor
George. You call his wife to find out if he has reached home safe. Mrs. George
answers the call and after the mandatory chit chat, you say “I’ve noticed professor
doesn’t seem to be in his usual state of health. What happened?”

“It’s very worrying,” Mrs. George says. “It started maybe 6 months ago. He fell
once or twice at home, even in the hospital. We took him to a neurologist who said
it looked like Parkinson’s and started him on carbidopa, but there has been hardly
any improvement.”

Questions Can you think of a diagnosis for Professor George’s condition?
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The history of instability, at this age, with the tendency to fall, points toward a diag-
nosis of Parkinson’s disease (PD). However, George’s walk has been described as
very straight and tall like a soldier, unlike the classic stooped posture of PD. Another
strong clue to the diagnosis is the “Rocket Sign” [1] where the patient leaps out of
the chair—this impulsivity is secondary to frontal lobe involvement. Also, the
immobile face with the look of surprise (Procerus sign) [2] is a feature of Progressive
Supranuclear Palsy, as is the palilalia [3] (repetition of one word).

Progressive supranuclear palsy (PSP) is a rare, age-related neurodegenerative
disorder that belongs to a group of atypical parkinsonian disorders. It is character-
ized by progressive postural instability, vertical supranuclear gaze palsy, akinesia,
rigidity, and cognitive and behavioral changes [4]. PSP’s clinical spectrum is
broader than that initially described.

The classic syndrome of PSP is widely recognized as a combination of down
gaze palsy with progressive rigidity and imbalance leading to falls (typically back-
ward). The typical phenotype is termed Richardson’s syndrome. However, other
phenotypes have been described. These include PSP-parkinsonism (PSP-P), which
resembles Parkinson’s disease, pure akinesia with gait freezing, and PSP with pre-
dominant cerebellar ataxia [5]. Some patients may present with the behavioral vari-
ant frontotemporal dementia, nonfluent aphasia, or corticobasal syndrome.

PSP is a sporadic disorder with a mean age of onset in the late 60 s to early 70 s.
It is one of the most common atypical parkinsonian degenerative disorders, though
still rare. The prevalence ranges from 1.39 to 6.4 per 100,000 individuals [6].

Etiopathogenesis

PSP is characterized by the aggregation of tau protein in the brain. It is considered
a non-Mendelian disorder, although genetic factors may play a role [7]. Some stud-
ies suggest an association with an extended 5’-tau susceptibility haplotype.

The pathogenesis of PSP involves neurofibrillary tangles and neuropil threads
composed of abnormal tau protein [8]. These pathological changes are prominent in
the basal ganglia, brainstem, and cerebellum. Alterations of GABAergic neurons in
the basal ganglia have been reported. Mitochondrial dysfunction and oxidative
stress may also contribute [9].

Clinical Features [10]
The clinical presentation of PSP is variable. Common features include:
(a) Motor: Bradykinesia, rigidity, and postural instability with frequent falls, often

early in the disease course. Axial rigidity with nuchal dystonia is typical. The
gait is referred to as “drunken sailor gait.”
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(b) Oculomotor: Vertical supranuclear gaze palsy, particularly downgaze palsy, is a
characteristic feature, although it may develop later in the disease. Gaze-evoked
nystagmus may be present. Apraxia of lid opening can occur.

(c) Cognitive and behavioral: Frontal lobe dysfunction, including executive dys-
function, apathy, and behavioral changes. Neuropsychiatric symptoms such as
depression, anxiety, and obsessive—compulsive behaviors may be observed.
Impulsivity is common.

(d) Speech and swallowing: Dysarthria and dysphagia are common and can lead to
aspiration pneumonia. Swallowing evaluations are important to assess the aspi-
ration risk.

Other clinical features of PSP are [11]: Sleep abnormalities, including REM
sleep behavior disorder, may occur (though less frequently in comparison to synu-
cleinopathies). Urinary incontinence is also reported. Autonomic dysfunction can
be present.

Investigations

(a) MRI[12]: Brain MRI may show midbrain atrophy, often described as the “hum-
mingbird” or “penguin” sign (Fig. 44.1).

Measurement of the midbrain diameter and the midbrain-to-pons ratio can aid in
differentiating PSP from Parkinson’s disease. Atrophy of the superior cerebellar
peduncle may also be evident.

(b) PET: Positron emission tomography (PET) may reveal hypometabolism in the
midbrain and other brain regions.

T1W MRI Saggital section , showing the marked atrophy of the midbrain (indicated by red
arrow and normal midbrain indicated by blue arrow for comparison)

Fig. 44.1 Marked atrophy of midbrain (Panel 1, red arrow) compared to normal midbrain shown
for comparison (Panel 2, blue arrow)
Image contributed by Dr. Vimala Colaco, neurologist, FMMC
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(c) (Dat)SPECT: SPECT can be used to assess dopaminergic function.

(d) CSF biomarkers: Cerebrospinal fluid (CSF) biomarkers may assist in differen-
tial diagnosis.

(e) Skin biopsies: Tau protein quantification in skin biopsies has shown promise in
differentiating tauopathies.

Diagnosis The Movement Disorder Society (MDS) criteria [13] are used for the
clinical diagnosis of PSP. These criteria incorporate clinical features and neuroim-
aging findings to improve diagnostic accuracy.

Differential Diagnosis PSP should be differentiated from other parkinsonian dis-
orders, including Parkinson’s disease (PD), multiple system atrophy (MSA), and
corticobasal degeneration (CBD). Other considerations include vascular parkinson-
ism, dementia with Lewy bodies, and frontotemporal dementia.

Treatment

The management of PSP is primarily supportive, as there is no cure or proven dis-
ease-modifying treatment.

Pharmacological Therapy Levodopa may provide some benefit for motor symp-
toms in some patients, particularly those with the PSP-P phenotype, but the response
is generally limited. Amantadine may be tried. Tricyclic antidepressants [14], such
as amitriptyline, have been used for depression, but their effectiveness is not well-
established. Zolpidem has been reported to improve motor function in some cases.

Nonpharmacological Therapy Physical therapy and occupational therapy can
help maintain mobility and function. Speech therapy can assist with dysarthria and
swallowing difficulties. Dietary modifications and feeding tubes may be necessary
for dysphagia.

Investigational Therapies Several clinical trials are underway to evaluate poten-
tial disease-modifying therapies, including microtubule-stabilizing agents and
immunotherapies.
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Grade Moderate.

Abstract A young female anticipating a social event is unable to attend because
she has eyelid swelling, diplopia, headache, and drowsiness.

Story Satya is very excited indeed—her dearest cousin Madhavi is getting married
in a month, and Satya foresees a major role for herself in the celebrations. Keeping
this in mind, she has prevailed upon her doting mother, Megha, to buy her some
outfits for the function—each one is more beautiful than the next. What joy Satya
feels as she gazes at the finery hanging in her wardrobe—the emerald green lehenga
for the sangeet, the ruby red Kanjeevaram sari for the wedding ceremony, and the
gold embroidered salwar suit for the reception.

The happiness evaporates 2 days before the ceremony when she sees an incipient
pimple on the left side of her nose. “Oh no!” she moans and calls for her mum to
come sort things out.

“What happened, beti?” Satya’s mother bustles in.

“Ma, there’s a pimple on my face!”

“It’s ok, I will apply an ubtan tonight. Be patient. It will be ok by the day of the
wedding.”

That night, Satya gazes malevolently at her reflection, at the ugly eruption disfig-
uring her peachy complexion.

“Out, damned spot,” she mutters, pressing on the pustule.

The next day, Megha notices that Satya looks a little out of sorts and attempts to
cheer her up.

“Don’t worry, it will be ok by tomorrow.”

“Ok,” Satya responds listlessly.

On the day of the wedding, Satya comes to the kitchen asking for a cup of tea.
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Ltd. 2025

S. Bhat, Clinical Conundrums to Practice Diagnostic Reasoning,
https://doi.org/10.1007/978-981-95-0636-1_45


http://crossmark.crossref.org/dialog/?doi=10.1007/978-981-95-0636-1_45&domain=pdf
https://doi.org/10.1007/978-981-95-0636-1_45#DOI

292 45 Headache, Diplopia, and Drowsiness in a Previously Healthy Young Female...

“What happened my dear, it looks like you’ve been crying?”, she says, looking
at Satya’s swollen eyelids and red eyes.

“No. I haven’t. But I don’t want to come for the wedding.”“Why? You look ok,
don’t worry. We can conceal the boil with makeup.”

“No, Ma. I’'m just not in the mood. You go. My head aches.”

“It will look really odd if you don’t come. Madhavi will be so upset.”

“I don’t care. You go,” says Satya miserably.

Satya’s parents try to persuade her, but she is stubborn in her refusal.

Saddened, Megha and her husband leave for the wedding ceremony.

It is quite late by the time they get back, and they peep into Satya’s room to see
that she is asleep.

The next day when Megha wakes Satya up, she is worried to see that Satya is in
tears. “What happened, dear? Why are you crying?”

“Nothing happened. I’m not crying, for heaven’s sake. My eyes are burning and
tearing.”

“Shall we take you to the doctor?”

“For sore eyes? No, thank you. Let me rest a bit. Please stop fussing.”

Megha touches her daughter’s forehead and says, “You’ve got a temperature too.”

“I’m ok, ma. Please let me rest. I will be fine by tomorrow.”

The next evening, however, Satya is significantly worse. She looks dull and
drowsy and tells her mum “My head aches so much I feel like it is exploding. I can’t
see clearly. Everything looks blurred.”

Satya’s parents panic and bring her immediately to the emergency room. You are
on duty. You note that the patient is febrile, hemodynamically stable, and drowsy.
Her eyes appear red, and her left eye is deviated medially. The rest of the neurologi-
cal examination is essentially normal, apart from minimal hypoesthesia on the left
side of the nose and the left cheek.

Question What do you think is going on with Satya? It is obviously something
more than sadness at having missed a much anticipated event.
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Analysis

The answer to this puzzle lies in the first problem that Satya complained of.

She had a pimple on the side of her nose. This is part of the area that is referred
to as the “danger triangle.”” The severe headache (“My head aches so much I feel
like it is exploding”) in combination with the lateral rectus palsy (left eye deviated
medially) are pointers to cavernous sinus thrombosis. In this case, it is most proba-
bly secondary to the pustule in the dangerous area of the face.

Cavernous sinus thrombosis is a rare but serious condition that occurs most often
due to infections in the danger triangle of the face.

Etiopathogenesis

The cavernous sinuses are paired dural venous sinuses located at the base of the
skull, lateral to the sella turcica and the sphenoid sinuses. They receive blood
from the superior and inferior ophthalmic veins and superficial cortical veins and
drain into the basilar plexus via the superior and inferior petrosal sinuses. The
cavernous sinuses are closely realted to the internal carotid artery, the sympa-
thetic plexus, and cranial nerves III, IV, V (ophthalmic and maxillary branches),
and VI (Fig. 45.1).

The danger triangle of the face includes the bridge of the nose and the maxilla
and extends to the corner of the mouth [1]. Veins draining this area are valveless and
communicate directly with the intracranial cavernous sinuses. Hence, even trivial
infections of this region of the face may spread intracranially [2].

Facial cellulitis, dental infections, otitis media, mastoiditis, and furuncles on the
face are commonly implicated in the causation of cavernous sinus thrombosis [3].

Internal carotid artery

/\ l Cavernous sinus

Oculomotor nerve——
s J
Trochlear nerve

Mazillary nerve— oy Sphe ?.JO_I'CJCB"
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Fig.45.1 Gray’s Anatomy 20th US edition (public domain)
https://archive.org/details/anatomyothumanbo1918gray/page/658/mode/2up?q=cavernous+sin
us+anatomy


https://archive.org/details/anatomyofhumanbo1918gray/page/658/mode/2up?q=cavernous+sinus+anatomy
https://archive.org/details/anatomyofhumanbo1918gray/page/658/mode/2up?q=cavernous+sinus+anatomy

294 45 Headache, Diplopia, and Drowsiness in a Previously Healthy Young Female...

Translocation of bacteria and septic embolization into the cavernous sinus from
the veins draining the danger triangle cause thrombus formation in the sinus, result-
ing in congestion and cranial nerve compression. The lack of valves in the dural
venous system allows the thrombus to propagate further.

Clinical Features [4, 5]

Headache: severe and retro-orbital.

Periorbital edema and chemosis.

Ptosis and proptosis.

Lateral rectus palsy and diplopia.

Mydriasis.

Numbness or paresthesia around the eyes, nose, and forehead results from com-
pression of the ophthalmic and maxillary branches of the trigeminal nerve.
May progress to complete external ophthalmoplegia.

8. Fever confusion, seizures, or stroke.

AW =

=

Differential Diagnoses [6]
(a) Orbital cellulitis.

(b) Orbital abscess.
(c) Cavernous sinus neoplasm.

Investigations
(a) CT or MRI with venography [7] (Fig. 45.2).
(b) Blood cultures.

Treatment [2]

Prolonged treatment with antibiotics (a third-generation cephalosporin along with
vancomycin and metronidazole if the source is likely to be anaerobic).

Key Takeaway
Always rule out cavernous sinus thrombosis in a patient who presents with severe
headache and lateral rectus palsy.
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Fig.45.2 MRI brain showing obliteration of cavernous sinus (Blue arrow). (Image contributed by
Dr. Vimala Colaco, Neurologist, FMMC)
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Abstract Post-coital headache and tinnitus in a young woman.

Story Mr. Sanoof looks disgruntled and grumpy when he brings his wife, Afeefa,
to your clinic. They are an odd couple—Sanoof is short and stocky and has a per-
manent frown, while Afeefa is very tall and slender. She looks quite stressed. You
foresee a stormy consultation, mentally prepare yourself, and invite them both to
sit down.

“How may I help you today?” you ask Afeefa, knowing quite well as you do so,
that Sanoof will answer for his wife.

“I just got back home yesterday from a business trip to Dubai,” Sanoof says.

“Oh sorry...” you say, confused. “I thought Afeefa was the patient.”

“Yes, yes,doctor, she is. I'm just telling you what happened,” Sanoof grumbles.

“Ok, please go ahead.”

“As I was saying, I have been in Dubai for the last 2 weeks. I returned last
evening.”

“Ok...,” you say, wondering where this was going.

“What does a man expect when he gets back home after a long trip?”

“I’'m really not sure,” you say glancing at your patient who has still not spoken.

“Intimate relations with his wife, of course!”

“I see ...and you couldn’t....” you say delicately.

“No, no. All that was fine. But after that, she started complaining of a severe
headache. If she doesn’t want sex all she has to do is say so, not invent imaginary
ailments.”

Afeefa says tearfully “I’m not inventing it, Sanoof, truly I am not.”

“Tell me what happened,” you ask Afeefa gently.
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“It’s like he said doctor. We did have intercourse, but towards the end, I devel-
oped a severe pain in my head, and it hasn’t disappeared yet.”

“Where exactly is the headache—is it on the whole head?”

“No just on the left,” Afeefa says pointing to the left side of her face and head.

“Anything apart from that?”

“Theres a kind of whooshing sound in my ear.”

“Whooshing?!” Sanoof scoffs. “That’s a new one! If you don’t want sex just tell
me. You don’t have to create these crazy stories.”

“Please, Mr Sanoof give me a moment to speak to the patient.”

You examine Afeefa—you check the pulse, enviously eyeing the beautiful jade
rings on Afeefa’s long and slender fingers as you do so.

The pulse rate is 100/minute. Your other findings are as follows:

BP: 140/90 mm Hg.

No focal neurological deficit.
The neck is supple.
Cardiovascular system normal.

You feel that there is something a little off about her face, but maybe it is because
she is stressed with Sanoof’s continuous barrage of criticism.

“So, Mrs Afeefa, I can’t really find anything abnormal on physical
examination.”

“Ha!” says Sanoof “No surprise there.”

“It sounds like something called a post-coital headache”.

“Is that another term for ‘Not tonight, John’?”” Sanoof mutters.

You ignore him.

“However, to be on the safer side, since this is the first episode of a severe head-
ache, I would like to get at least a CT scan done.”

“Is it really necessary doc?” asks Sanoof. “Can’t she take an aspirin and sleep
it off?”

“I really think it is essential.”

You prescribe some paracetamol and schedule a CT scan. A while later, the radi-
ologist calls, telling you that the scan is normal. You call in the couple to the con-
sulting room, inform them of their reports, prescribe pain relief, and tell them to
review in 2 days if she does not feel better.
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The day goes on—outpatients, ward rounds, a webinar where you moderate a
panel discussion, and a hurried lunch. You are very busy, but there is a background
niggle, something worrying you, and you are not sure what. As you sit down for a
coffee with your colleagues, your mind goes back to the morning’s consultation
with Afeefa. Did you miss something? You try to reassure yourself that the CT was
normal—there was something else, however. Something about the face, the
fingers ...

“Oh, shit” you exclaim, standing up suddenly and spilling your colleague’s coffee.

“What’s up with you?”

“Her face did not look symmetrical,” you exclaim and rush to the clinic to call
Afeefa, while your colleagues shake their heads, mystified.

Question What was wrong with Mrs. Afeefa? Was it something more than a post-
coital headache?
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Analysis
The following points must be taken in to account:

(a) Tall slim lady, with long slender fingers.
(b) Headache precipitated by sexual intercourse—however, this patient’s headache
was unilateral, whereas post-coital headache is more often bilateral.
(c) Whooshing sound in the ear: pulsatile tinnitus.
Though the CT scan was normal, plain CT scan can miss infarcts and carotid
dissection in 12% of cases of carotid artery dissection (CAD) [1].
The facial asymmetry that you suddenly recalled was perhaps due to the
eyelid drooping due to a partial Horner’s syndrome.

Putting all the above together, it is likely to be a carotid artery dissection.

Arterial dissection occurs when blood penetrates the arterial wall through an
intimal tear, creating a false lumen between the intimal and medial layers. It can
potentially result in intramural hematoma and luminal narrowing.

Epidemiology

CAD accounts for approximately 2.5% of all strokes in the general population but
is responsible for up to 25% of strokes in patients under 45 years of age [2]. The
annual incidence is estimated at 2.6-3.0 per 100,000 individuals [3]. The condition
affects men and women equally, with a median age of onset in the early 40 s.
Seasonal variation has been observed, with higher occurrence rates during autumn
and winter.

Etiology

CAD can be categorized into spontaneous and traumatic dissections. Spontaneous

dissections are often associated with underlying arteriopathies [4]. Though a genetic

predisposition has been suggested, this has not been proven unequivocally [5].
Spontaneous dissections may be associated with

* Fibromuscular dysplasia.

e Ehlers—Danlos syndrome type IV.
* Marfan syndrome.

* «ol-antitrypsin deficiency,

Traumatic dissections may result from:

* Road traffic accidents.
* Sudden neck movements, chiropractic manipulation.
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* Sports-related injuries.
¢ Prolonged hyperextension of the neck.

Pathogenesis

The initial event involves damage to the vessel wall with an intimal tear. Blood
enters through this tear, creating a false lumen within the arterial wall (Fig. 46.1).
This process can lead to:

1. Luminal stenosis or occlusion from expanding hematoma.
2. Thromboembolism from the damaged endothelial surface.
3. Aneurysmal dilation of the weakened vessel wall.

Clinical Features
The classic triad includes:

1. Unilateral headache/neck pain (present in 80% of cases)—ipsilateral periauricu-
lar, periorbital, or cervical area.

2. Partial Horner syndrome (due to compression of sympathetic fibers by the
enlarged carotid artery).

3. Cerebral/retinal ischemia—TIA, cerebrovascular accident (cortical or large sub-
cortical infarcts).

Additional manifestations include:

¢ Pulsatile tinnitus.

¢ Lower cranial nerve palsies.
¢ Transient ischemic attacks.
¢ Amaurosis fugax.

Fig.46.1 Occlusion of
lumen by intramural
hematomaCreated in
BioRender. Bhat, S. (2025)
https://BioRender.com/
20pc20t
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Fig. 46.2 CT angio of head and neck vessels—blue arrows indicate dissection flap. Image con-
tributed by Dr. Vimala Colaco, neurologist, FMMC

Investigations

e CT brain: Relatively insensitive.

e CTA (computed tomographic angiography) (Fig. 46.2).
* MRA (magnetic resonance angiography).

» Conventional angiography.

» Ultrasound: Limited utility but useful for monitoring.

Suggestive Findings

» String sign on angiography.

e Intramural hematoma on fat-suppressed T1-weighted MRI.
e Double lumen sign.

 Irregular luminal stenosis.

Treatment

Acute Phase:

1. Antithrombotic therapy:
* Anticoagulation with heparin, followed by warfarin for 3—-6 months in
most cases.
* Alternatively, antiplatelet therapy with aspirin in selected cases.
* However, neither antiplatelet nor anticoagulant therapy lowers the risk of
recurrent stroke after carotid artery dissection [6].
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2. Blood pressure control:
e Target systolic BP <140 mmHg.
e BP control must be undertaken cautiously if the carotid artery dissection is
complicated by stroke.

Endovascular/Surgical Intervention [7].

Reserved for cases with:

¢ Progressive neurological symptoms despite medical therapy.
¢ Expanding aneurysms.

¢ Recurrent thromboembolic events.

Prognosis is generally favorable, with complete recovery in 70-85% of patients.
Recurrence rates are approximately 2% annually. Long-term follow-up is essential
to monitor for complications and prevent recurrence.
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Grade Moderate.

Abstract An aspiring model is brought by her flatmate to your hospital. There is a
history of confusion, odd behavior, and disinterest.

Story Rainbow is a 22-year-old who is just beginning to make her name in model-
ing. She has a few print ads for local businesses in her portfolio, as well as a televi-
sion advertisement for a nationally known company that she is justifiably proud of.
Ad agencies like to employ her, as she is professional as well as disciplined, and
unlike many other of her contemporaries, is neither fussy nor demanding. She is
slim and pretty and fits into almost any role that is assigned to her.

You are in charge of the emergency department on a quiet Saturday night. A
junior resident runs in to the room excitedly and says “It’s Rainbow! That model!
Come quick.”

Rainbow is accompanied by another young lady who introduces herself as
Gloria, the model’s flatmate. You assure yourself that the patient is hemodynami-
cally stable, get a glucometer sugar done which shows 150 mg %, and then proceed
to obtain a history.

“I’'m very concerned about Rainbow,“Gloria says. “She’s been acting weird for
the last 2 weeks.”

“Weird in the sense?”

“It’s difficult to describe, doctor. She looks really confused—doesn’t seem to be
paying attention. And her face looks a little strange. There’s something not quite
right about her eyes, but I can’t figure it out.”

“What’s brought this on?” you ask. “Has there been anything unusual going on
in her life?”

“I’m not really sure, doctor, she just moved in as my flatmate a month ago.”
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While you are having this conversation, Ms. Rainbow gazes around the room,
completely uninterested in what you both are talking about. She does not respond
when she is spoken to and looks quite unaware of what is going on.

“Does she drink, smoke or take recreational drugs?”

“No, I'm sure about that, doctor. She is very careful about what goes into her
body and is extremely health-conscious. She drinks only green tea and fruit juice.”

Maybe, unintentionally, you look a little skeptical because Gloria says “I know
how important it is to give an accurate history. Both my parents are doctors. [ swear
I am not bluffing. There is no substance abuse at all.”

“Have there been any hospital admissions in the past?”’

“Not as far as I know. She’s been perfectly healthy till recently. In fact, she had
begun to lose that skeletal skinniness. Actually, she was a little tense about the half
to one kilogram weight she had gained. She told me that she used to be very over-
weight as a teen, and she would never go down that road again. She was doing very
well until a month ago when she started acting strange and it’s only gotten worse
since then.”

“Did anything out of the ordinary happen 30 days ago?”

“Not anything untoward. She visited her parents’ home in Bangalore. She said
she required elective surgery.”

“What was the surgery for?”

“I really don’t know, doctor. I did ask her once, but she was quite cagey about it,
and I was reluctant to poke my nose into personal matters.”

Ms. Rainbow lies on the examination couch, passive and unresponsive, and per-
mits you to examine her.

Physical examination findings are as follows:

Blood pressure: 100/60 mm Hg.
The BMI is 18 kg/m?. The patient looks pale, and there is some evidence of cheilitis
and glossitis. There is koilonychia as well.

Rainbow scores 19 on her MMSE. There is no papilloedema and no signs of
meningeal irritation. Power in all four limbs is normal, though she does have a
slightly wide-based ataxic gait. Her speech seems fine, and there is no limb ataxia.
Her systemic examination is essentially normal, though you do notice what are pos-
sibly laparoscopic scars on her abdomen.

You perform a focused neurological examination and note that there is a horizon-
tal nystagmus and bilateral lateral rectus palsy. Pupils are equal but sluggishly
reactive.

The ankle jerk is absent.

Question What is wrong with Ms. Rainbow? Do you think she is bluffing about the
alcohol and drug consumption?
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Analysis
The salient points are as follows:

(a) A model who is concerned about her weight gain undergoes elective surgery—
perhaps it is bariatric surgery.

(b) Signsof malnutrition in the form of low BMI, cheilitis, glossitis, and koilonychia.

(c) Subacute onset, rapidly progressive neurological deficit in the form of confu-
sion, oculomotor abnormalities, and gait ataxia.

The astute clinician, if aware of the neurological complications of bariatric

surgery, will consider Wernicke’s encephalopathy (WE) in this patient and
promptly commence treatment for this neurological emergency.

Diagnosis of WE
It is based on Cain’s criteria [1].

* Dietary deficiency.

¢ Oculomotor abnormalities.

e Cerebellar dysfunction.

 Either altered mental status or mild memory impairment.

WE, due to the deficiency of thiamine, is an acute neurological emergency which
causes death and disability if not treated urgently.

Etiopathogenesis [2]

e Chronic heavy alcohol use.

* Anorexia nervosa.

* Hyperemesis gravidarum.

* Prolonged intravenous feeding with inadequate nutrient prescription.
* Prolonged fasting.

» QGastrointestinal disease.

* Bariatric surgery.

e Acquired immune deficiency syndrome.

Thiamine is a cofactor for enzymes involved in energy metabolism, like transketo-
lase and pyruvate dehydrogenase [3]. Thiamine deficiency affects areas of the brain
which are most metabolically active and causes excitotoxicity, generation of ROS,
and disruption of the blood brain barrier [4].
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Clinical Features

Symptoms The patient presents with a history of insidious onset, gradually pro-
gressive neurological deficit in the form of confusion and gait instability.

Signs The classic triad of WE includes the following:

(a) Confusion, disorientation, and inattentiveness.

(b) Oculomotor dysfunction: Nystagmus (usually horizontal, sometimes down-
beat), lateral rectus palsy, and conjugate gaze palsies.

(c) Ataxia: Gait ataxia in WE is due to the combination of cerebellar involvement
and polyneuropathy. Since only anterior and superior vermis are involved, limb
ataxia and speech abnormalities are not present.

It is important to remember that this clinical triad is present in only a third of
patients, with most patients usually presenting with two of the three features.

Lab Abnormalities WE is mainly a clinical diagnosis; however, erythrocyte tran-
sketolase may be elevated [5].

Neuroimaging may show increased signal intensity in mammillary bodies, dor-
somedial thalami, tectal plate, periaqueductal grey matter, and around the third ven-
tricle (Fig. 47.1).

Treatment [6]

1. 500 mg thiamine iv eighth hourly for 2-3 days
2. Followed by 250 mg od for 5 days.

3. Followed by 100 mg daily orally to continue.
4. Magnesium replacement if required.

Key Takeaway

Diagnosing a case of WE with the triad of encephalopathy, oculomotor dysfunction,
and ataxia in a patient with alcohol abuse is simple enough. However, the expertise
of the clinician lies in diagnosing a case of WE with only one or two components of
the triad in a patient with a risk factor other than ethanol abuse. WE should be con-
sidered a possible cause of all acute onset delirium with or without ataxia, regard-
less of the absence of history of ethanol use [7]. In any patient with acute onset
delirium, thiamine must be administered parenterally on an emergent basis, even
before investigations to confirm the diagnosis.
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Classic MRI findings in Wenicke encephalopathy- T2 Flair hyperintensities affecting the
dorsomedial thalami( blue arrow), mammillary bodies( yellow arrow), peri aqueductal grey
matter( red arrow)

Fig.47.1 MRI findings in Wernicke’s Encephalopathy (Image contributed by Dr. Vimala Colaco,
neurologist, FMMC)

References

1. Tanasescu R, Dumitrescu L, Dragos C, Luca D, Oprisan A, Coclitu C, Simionescu O, Cojocaru
L, Stan M, Carasca A, Gitman A, Wernicke’s encephalopathy. Miscellanea on encephalopa-
thies—a seconf look. 1st ed. Rijeka: IntechOpen; 2012. p. 327-64.

2. Desjardins P, Butterworth RF. Role of mitochondrial dysfunction and oxidative stress in
the pathogenesis of selective neuronal loss in Wernicke’s encephalopathy. Mol Neurobiol.
2005;31:17-25.

3. Foster JB. The Wernicke-Korsakoff syndrome and related neurologic disorders due to alcohol-
ism and malnutrition. J Neurol Neurosurg Psychiatry. 1989;52(10):1217.

4. Martin PR, Singleton CK, Hiller-Sturmhofel S. The role of thiamine deficiency in alcoholic
brain disease. Alcohol Res Health. 2003;27(2):134.



310 47  Subacute Confusion in the Previously Well: The Muddled Model

5. Leigh D, McBurney A, Mcllwain H. Erythrocyte transketolase activity in the Wernicke-
Korsakoft syndrome. Br J Psychiatry 1981;139(2):153-6./.

6. Cook CC, Hallwood PM, Thomson AD. B vitamin deficiency and neuropsychiatric syndromes
in alcohol misuse. Alcohol Alcohol. 1998;33(4):317-36.

7. Wernicke-Korsakoff syndrome despite no alcohol abuse: A summary of systematic reports—
ScienceDirect [Internet]. [cited 2025 Jan 27]. Available from: https://www.sciencedirect.com/
science/article/pii/S0022510X21001763


https://www.sciencedirect.com/science/article/pii/S0022510X21001763
https://www.sciencedirect.com/science/article/pii/S0022510X21001763

®

Check for
updates

Grade Difficult.

Abstract An elderly gentleman is confused and flustered. He forgets where he is
and what is said to him.

Story You are using your weekly holiday well—equipped with a couple of free
hours and a huge credit card limit you decide yourself to treat yourself to clothing
and jewelry at the city’s premium department store. As you debate between a lilac
blouse and a gray silk shirt, you note that the elderly gentleman shopping in the aisle
appears a little confused.

“Sir, are you ok?”

“Yes, I am. Can you please tell me the way to the cashiers desk?” “Sure, I will
take you there,” you say kindly. As you walk to the desk, the gentleman asks again
“Can you tell me the way to the cashiers desk?”

You are a little concerned now. You say “I’'m Dr. Raksha, sir, it’s a pleasure to
meet you. I will take you to the cashier’s desk.”

“Nice to meet you,” the man responds. “My name is Raghavan. Can you tell me
the way to the cashier’s desk?”

You walk together to the desk and you watch, worried, as Raghavan fumbles for
his wallet. It falls to the floor. He gets flustered, bends down to pick it up, and things
start falling out of his pocket. He gets up, looks around helplessly, and is almost in
tears. He grabs your sleeve and says in exactly the same tone as before “Can you tell
me the way to the cashier’s desk? ™.
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You discreetly murmur to the cashier “Can you cancel this order? This gentle-
man needs to go to hospital now.” As you accompany Raghavan to your car, to drive
him to hospital, you note that he has no difficulty in walking. There is no facial
asymmetry, and the speech, though confused, is not slurred.

On the way to the hospital, you say, “Mr Raghavan, there’s nothing to worry
about. I’m just taking you to the hospital for a quick check up.”

“Ok,” he replies amiably.

“Can you tell me if you are on regular medication for anything? High blood
sugar, high blood pressure, anything like that?”

“Yes, high blood pressure. And also medicines to prevent migraine.”

You reach the hospital and take Mr. Raghavan to the neurologist.

Questions What is happening to poor Mr. Raghavan? Why is that he remembers
his name and details of his previous medical history but not what is said to him even
a minute prior?
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Analysis

The clues here are in the demography (elderly male), the past history (hypertension
and migraine), as well as the antegrade and retrograde memory dysfunction with the
preservation of remote memory. In fact, Mr. Raghavan appears to have developed
transient global amnesia (TGA).

Transient Global Amnesia

TGA is a syndrome of reversible, temporary anterograde and retrograde memory
dysfunction [1]. It mainly affects adults between the ages of 50 and 80 years with a
slight male preponderance. Hypertension, dyslipidemia, hypothyroidism, coronary
artery disease, and a previous history of Transient Ischemic Attack (TIA) are more
common in patients with TGA than in the normal population. Migraine is strongly
associated with TGA [2]. Obstructive sleep apnea is more common in patients with
TGA [3].

Etiopathogenesis [4]

Interestingly, attacks of TGA may be precipitated by either mental or physical pres-
sure—Ilike emotional stress, physical stress, and physical effort [5]. TGA is perhaps
secondary to ischemia, affecting the medial temporal lobe and thalamus or involve-
ment of the posterior cerebral circulation. Neurons of the CA1 region of the hypo-
thalamus are particularly vulnerable to metabolic stress [6]. Functional neuroimaging:
During episodes of TGA, apart from hypoperfusion, decreased connectivity of the
hippocampi, Para hippocampi, and amygdala have been found [7, 8].

Clinical Features

It is important to remember that remote memories remain unaffected (Ribot’s law).
[9] The ability to form and retain memories is restored within 24 h, but the patient
remains amnesic about the period of TGA.
Episodes of TGA usually last between 4 to 6 h but can range from 30 min to 24 h.
The primary clinical features include:

Anterograde amnesia: Profound inability to form new memories. Inability to retain
new information leads to the characteristic repetitiveness of questions and
sentences.

Retrograde amnesia: Variable impairment of past memories. In particular, patients
may have difficulty recalling events from the recent past.

The symptoms appear abruptly and are often preceded by a triggering event.
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Preserved cognitive functions: Language, reasoning, and spatial awareness remain
intact. There is no clouding of consciousness or loss of personal identity.

Mild constitutional symptoms such as headache, nausea, or dizziness can occur
during the acute phase.

Investigations

Diffusion-weighted MRI may show transient punctate lesions in the CA1 field hip-
pocampus, along with subtle focal areas of diffusion restriction (Fig. 48.1).

EEG: An electroencephalogram (EEG) to rule out post-ictal disorders or noncon-
vulsive status epilepticus.

SPECT.

FDG PET scan.

Subtle focal area of diffusion restriction in the right temporal lobe ( indicated by the red arrow)
This pattern is highly suggestive of transient global amnesia (TGA), given its characteristic
involvement of the CA1 sector of the hippocampus.

Fig. 48.1 Diffusion restriction in right temporal lobe (Image contributed by Dr. Vimala Colaco,
neurologist, FMMC)



References 315

Diagnostic Criteria

1. Attack is witnessed.

2. Dysfunction limited to repetitive queries and amnesia.
3. No other major neurologic signs or symptoms.

4. Memory loss is transient, usually lasting hours to a day.

Differential Diagnosis

(a) Transient epileptic amnesia (TEA): Characterized by recurrent, brief amnesic
episodes, often upon waking.

(b) Stroke: Posterior circulation strokes or transient ischemic attacks (TTAs) can
cause acute amnesia.

(c) Psychogenic amnesia: Due to psychological trauma or stress.

(d) Post-traumatic amnesia.

(e) Toxic/drug-related amnesia.

(f) Limbic encephalitis might also present with an amnestic syndrome, although
these are usually accompanied with confusion and focal neurological signs.

Treatment
TGA has a favorable prognosis.

Acute management: Primarily supportive, ensuring the patient’s safety and monitor-
ing for any other neurological symptoms. Intravenous thiamine may be
administered.

Long-term management: No specific treatment is typically required. Addressing
vascular risk factors and lifestyle modifications may be beneficial. In rare cases
of frequent TGA recurrence, metoprolol has been used as a prophylactic [10].
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Abstract An adult female with no previous comorbidities presenting with sub-
acute onset headache, followed by seizures.

Story Mario is upset with his wife Suchitra. She has been complaining of a head-
ache for a month now, and he thinks she is making up these complaints because their
family doctor did not find anything abnormal when he examined her.

“You have to do something productive with your time,” he tells her.

“It is just boredom which is causing this long list of imaginary ailments.”

“I’'m not making it up!” Suchitra says in tears. “I’m not!”

“Stop watching those depressing soap operas on television, then you’ll be fine,”
he says, leaving her angry and frustrated.

Mario notices Suchitra has become quiet and dull after this incident—she no
longer seems interested in his “exciting” stories of life as a used car salesman. He
tells himself she is sulking, that she’ll get over it soon and gets on with his work and
his life.

He is quite shocked and terrified, therefore, when in the midst of a quiet dinner
at home, Suchitra falls off the chair with a loud cry and starts convulsing. He weeps
quietly during the ambulance ride to the hospital, berating himself for not taking
Suchitra’s complaints seriously.

You are on duty in the emergency department when they are brought in. You do
a quick examination and note that her pupils are 3 mm and sluggishly reactive (fun-
dus examination revealed blurring of the disc margins). There are no lateralizing
signs, no neck stiffness. B/L plantar is upgoing.

You start the patient on a levetiracetam infusion and order an urgent MRI brain.

In the meanwhile, you try to find out more from Mario.

“Has she had any past history of fits?”
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“No, doctor. She’s been having a headache the last month, but I didn’t take it that
seriously. I did take her to a clinic and got her eyes checked. The doctor there
advised a CT scan of the brain. Everything was normal then. The blood pressure
was normal. I really didn’t neglect her health,” he says tearfully.

“I’m sure you didn’t,” you say reassuringly.

“I need to ask you a couple of questions.”

“Yes, doctor?”

“Has she been on any regular medications for diabetes or hypertension or
anything?”

“No, she’s been very healthy so far. She just takes calcium, vitamins, oral
contraceptives.”

“Noted. Does she consume alcohol on aregular basis? Or any recreational drugs?”

“No!” says Mario, quite shocked. “Nothing like that.”

By then, the radiologist calls with the preliminary MRI report.

Questions What do you think was Suchitra’s diagnosis? How would you
manage her?
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Analysis
The clues are as follows:

(a) Adult female on oral contraceptives.

(b) Subacute headache.

(c) Apathy.

(d) Seizures.

(e) No lateralizing signs on examination.

New onset of headache, followed by seizures in a patient with risk factors for

hypercoagulability (viz. oral contraceptives) should prompt one to consider the
possibility of cerebral venous thrombosis (CVT).

Cerebral venous thrombosis may be classified into [1].
(a) Acute: Less than 48 h.

(b) Subacute: 48 h to 30 days.
(c) Chronic: Greater than 1 month.

Etiopathogenesis [2, 3]

The risk factors for CVT are indicated in Fig. 49.1.

Risk Factors for Cerebral Venous Thrombosis

1. Oral contraceptive use
2. Obesity
3. Pregnancy & Puerperium
4. Malignancy
5. COVID 19 infection & vaccination
6. Connective tissue disorders
7. Chemotherapy— ATRA, cisplatin

Hereditary

1. Antithrombin deficiency
2. FactorV Leiden
3. Protein C deficiency
4. Protein S deficiency
5. Hyperhomocysteinemia

Fig. 49.1 Risk factors for cerebral venous thrombosis
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Fig.49.2 Pathophysiology of CVT

Pathophysiology The cerebral veins lack valves, and crucial to the pathophysiol-
ogy, the sagittal sinus also drains CSF from the subarachnoid space. The increased
venous pressure results in the signs and symptoms of CVT (Fig. 49.2).

Clinical Features

. Headache: Localized or diffuse, worse while lying down.

. Blurring of vision.

. Seizures: Focal or generalized; the patient may present in status epilepticus.
. Altered responsiveness, apathy, delirium.

. Motor weakness.

. Aphasia.

AN AW =

The most common cause of death in CVT is transtentorial herniation [4].

Investigations [S]: The sensitivity of noncontrast CT in the diagnosis of CVT is
variable and may be as low as 40% [6]. MRI with MR venography and contrast CT
venogram are more sensitive (Fig. 49.3).
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MRI Brain(various sequences as labelled)- Showing a venous infarct in the right temporal lobe
(Blue arrow). MRV showing a thrombosed vein of Labbe (Red arrow)

Fig. 49.3 MRI brain showing venous infarct in the right temporal lobe (Image contributed by
Dr. Vimala Colaco, neurologist, FMMC)

Thrombophilia workup may be required when no obvious risk factor for CVT
is found.

Differential Diagnosis

Subarachnoid hemorrhage.

Intracerebral hemorrhage.

Meningitis and encephalitis.

PRES—Posterior reversible encephalopathy syndrome (PRES).
RCVS—Reversible cerebral vasoconstriction syndrome.

In pregnant women, eclampsia must be considered as a cause for new onset
seizures.

A

Treatment [7]

1. Anticoagulation with either unfractionated or low-molecular-weight heparin ini-
tially, followed by warfarin or direct oral anticoagulant for the next 3—12 months.
2. Seizure prophylaxis.
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3. Endovascular thrombectomy may be considered if there is evidence of the
thrombus propagating, despite adequate anticoagulation.

4. Anti-edema measures: Decompressive surgery including hemicraniectomy may
be required as a life-saving procedure.

Key Takeaway

In any patient with or without risk factors presenting with new onset headache with
seizures and a focal neurological deficit not coinciding with a vascular territory,
consider CVT and order neuroimaging on an emergency basis.
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Complicated Course of an Adult Patient 5 0
Admitted with Hiccup, Vomiting,

and Altered Sensorium: Pass the Salt

Please

Grade Easy.

Abstract An elderly male patient admitted with altered sensorium and vomiting,
diagnosed to have hyponatremia, perhaps due to STADH. Hospital stay is prolonged
due to complications.

Story Mr George is a 70-year-old male, a known case of hypertension on cilnidip-
ine 10 mg twice a day. He is also on atorvastatin for his dyslipidemia. Citalopram
has been prescribed by his psychiatrist 15 days ago. He was apparently well on
these drugs until 5 days prior, when his wife noticed that he looked a little switched
off, tired, and confused. She passed it off as fatigue due to the summer heat, but
George got worse, rather than better, and she brings him to your hospital emergency
department.

After obtaining the history from the wife, you proceed with the examination.
George vomits twice while you are with him. You note that he is conscious but con-
fused, disoriented to time, place, and person. He is afebrile. The neck is supple, and
there are no focal neurological deficits.

¢ Pulse: 88/min
e BP: 130/80 mm Hg

The tongue is moist, and the cardiovascular, abdomen, and respiratory systems
appear normal.
Labs are as follows:

1. Blood sugar: 96 mg%
2. Sodium: 110 mEq/L
3. S. osmolality: 268 mOsm/kg
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4. Urine osmolality: 200 mOsm/kg
5. S creatinine, thyroid function, and cortisol: Normal

You diagnose SIADH causing hyponatremia and commence correction as per
formula. You are gratified when, later in the day, you call your colleague in the ICU
and hear that Mr George is slightly better. Vomiting has ceased, and he is able to
recognize and greet his wife.

His labs are better too—the sodium is now 122 mEq/L.

The next day, you visit the ward to check in on George’s progress. His wife, sit-
ting by him, looks a little worried.

“How are things?”” you enquire.

“I’m a little puzzled, doctor. He has gone down a lot since yesterday.”

“Really? in what way?”

“Well, I tried to feed him, and he couldn’t swallow—he started coughing. And
his speech seems odd.”

“Mr George, good morning. How are you?” you ask, gently shaking him.

He looks confused and mumbles something that you cannot comprehend.

You quickly check for neurological deficits and find that there is weakness of all
four limbs. Tendon reflexes are exaggerated, and the plantar is upgoing bilaterally.

Questions What do you think happened with George? Why was the initial improve-
ment not maintained?
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Analysis
This is a fairly straightforward case of

(a) Hyponatremia—euvolemic, hypo-osmolar—SIADH [1] perhaps secondary to
the antidepressants
(b) Too rapid correction of hyponatremia resulting in osmotic demyelination

Osmotic demyelination or central pontine myelinolysis is the consequence of
overly rapid correction of hyponatremia on the nervous system [2]

Etiopathogenesis

Brain adaptation to hyponatremia occurs within 48 h, and hyponatremia that occurs
over the course of 2-3 days is less likely to cause cerebral edema, tentorial hernia-
tion, and seizures [3]

During rapid correction of chronic hyponatremia, water moves extracellularly to
maintain similar osmolarities intracellularly and extracellularly. This results in rapid
cell shrinkage which in turn causes axonal shear injury, apoptosis of astroglial cells,
and disruption of the blood brain barrier [4].

Clinical Features [5]

Paraparesis and quadriparesis [6]

Dysarthria and dysphagia

Ataxia

Mutism, agitated delirium, and catatonia [7]

Parkinsonism, dystonia, and tremor [8]

Encephalopathy “Locked-in” syndrome, coma, and seizures
Impairment in short-term memory

Deficits in attention span

PN R LD =

Risk Factors [9]

* Alcohol abuse

* Malnutrition

* Hypokalemia

* Hypophosphatemia



326 50 Complicated Course of an Adult Patient Admitted with Hiccup, Vomiting...

Investigations

Urgent MRI is the investigation of choice; however, it may take 1-4 weeks for MRI
to show findings. Diffusion-weighted imaging is more sensitive.

Approach to Hyponatremia (Fig. 50.1)

Hyponatremia is defined as serum sodium less than 135 mEq/L and is most com-
monly due to impaired water excretion [10].

History

1. Diuretic use, antidepressants

2. Volume loss—due to vomiting or loose stools

3. CCF

4. Detailed prescription review—diuretics, antidepressants, and anticonvulsants

Physical Examination: Look for [11]

1. Orthostatic hypotension

2. Low jugular venous pressure

3. Decreased skin turgor

4. Signs of fluid overload—pedal edema, ascites

5. Thyroid swelling, bradycardia, nonpitting edema, skin and mucosal hyperpig-
mentation (suggestive of hypoadrenalism)

Hypovolemia

Thiazide use
csw

Appropriate

Hypervalamia
CCF, N5, CLD

1. 5. Osmolarity <275
: 2. Urine osmolarity > 100
Inappropriate
3. Euvolamia

4. Thyroid, adrenals normal

Hyponatremia

Normal Osmelar

Hypaerosmaoltar

=280

Fig. 50.1 Approach to hyponatremia
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Investigations [12]

1. Serum sodium, potassium, blood urea, serum creatinine, and serum osmolarity
2. Urine sodium and urine osmolarity

Management [13]

1. Asymptomatic hyponatremia—If hypovolemic, administer saline.
If fluid overloaded, restrict fluids.
If it is a case of stable SIADH and the hyponatremia is asymptomatic, correct
initially by fluid restriction.
(Urine sodium+urine potassium)/serum sodium
(a) If <0.5, restrict to 1 L/day
(b) If 0.5-1—500 mL/day
(c) If > 1, give high solute load or tolvaptan
2. In symptomatic hyponatremia
First, calculate the delta Na+ per liter fluid infused
#Delta sodium = (sodium (i) + potassium (i))—Na (s))/TBW +1
Now, divide the desired rate of correction per hour by the delta sodium.

Correction of Hyponatremia [14]

Though a correction of serum sodium in patients with chronic hyponatremia of
8—-12 mEq/L is acceptable, even this amount may result in ODS in patients with the
aforementioned risk factors.

It is important to realize that in situations where the stimulus of vasopressin
release is removed, there is autocorrection of hyponatremia by secretion of a dilute
urine. If exogenous 3% saline is being administered (even at the calculated correct
rate), autocorrection plus exogenous saline results in an overly rapid correction of
serum sodium and possible ODS.

Autocorrection can occur in the following situations:

(a) Correction of volume deficit

(b) Cessation of drug causing SIADH—SSRIs and carbamazepine
(c) Cessation of thiazide diuretics

(d) Administration of corticosteroids in patients with hypoadrenalism
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Key Takeaway
Though hyponatremia may be dangerous, correction of hyponatremia may be more

SO.
mo

Therefore, increase serum sodium levels cautiously, slowly, and with frequent
nitoring.

In patients who show a rapidly rising serum sodium, 5% dextrose (6 mL/kg body
weight over 2 h) or desmopressin may be administered to mitigate the risk of ODS.

Glossary

ADH Antidiuretic hormone
CCF Congestive cardiac failure
CLD Chronic liver disease

NS

Nephrotic syndrome

CSW Cerebral salt wasting
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Abstract A patient with uncontrolled diabetes and renal insufficiency on mainte-
nance hemodialysis has unexpectedly low glycated hemoglobin, though fasting and
postprandial sugars are high.

NH, a 65-year-old male is a known case of diabetes and hypertension for
25 years. He was diagnosed to have chronic kidney disease 8 years ago. Maintenance
hemodialysis was initiated 2 years ago.

He is referred to your clinic for diabetes management.

His prescription is as follows:

(a) T. Nifedipine retard 10 mg thrice a day

(b) T. Linagliptin 5 mg BD

(c) T. Clonidine 100 microgram thrice a day

(d) Inj. Human insulin 10 units 8th hourly

(e) Inj. Levemir 10 units in the evening

(f) T. Calcium + Vit D3 500 mg twice a day

(g) Inj. Erythropoietin 6000 iu subcutaneously thrice a week

These are his recent lab values:
* FBG: 148 mg %; PPBG: 200 mg %; HbA1C: 6.5

How would you explain the apparent discrepancy between blood glucose levels
and HbA1C? How would you address this issue?

Answer Erythropoietin affects HbA1C levels, making them unreliable markers of
glycemic status in patients with diabetes [1].
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HbAIC is formed by nonenzymatic glycation of hemoglobin. The process of
glycation of hemoglobin is irreversible and lasts for the lifespan of the RBC, that is,
120 days. Hence, HbalC is a marker of glycemic status for the previous 4 months.
Erythropoietin stimulates red blood cell production, leading to increased turnover
and shortened lifespan [2]. This results in a falsely low HbA lc, potentially mislead-
ing the clinician about the glycemic status.

Thus, alternative markers of glycemia such as glycated albumin [3], fructos-
amine, and continuous glucose monitoring may be used.
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Abstract A previously heathy female has impaired renal function with dispropor-
tionately elevated urea after an attack of gastroenteritis.

Your secretary peeps into your cabin and says “Doc, are you free for a moment?”
“Sure, Babita. What can I do for you?”

“My friend’s mother had a bit of a tummy upset—loose motions and puking—
after eating some snacks at a dodgy roadside vendor. She got some blood tests done
and she’s worried that the results look like kidney failure. Can you have a look at the
reports?”’

“Certainly.”

These are the reports:

* Blood urea: 85 mg/dL. (Normal: 7-20 mg/dL)

e Serum creatinine: 2.1 mg/dL (Normal: 0.6—-1.2 mg/dL)
e Serum sodium: 148 mg/dL (Normal: 135-145 mg/dL)
e Serum potassium: 5 mg/dL (Normal: 3.5-5.0 mg/dL)

e Serum chloride: 110 mg/dL (Normal: 96106 mg/dL)

* BUN/creatinine ratio: 40:1

What do these lab results indicate? What is the pathophysiological basis? What
management would you advise?

Answer The combination of elevated serum creatinine with disproportionately
elevated blood urea in the background of a “tummy upset”—loose stools and vomit-
ing—indicates volume loss.
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Pathophysiological Basis

Both urea and creatinine are filtered in the glomerulus, but 40-50% of urea is reab-
sorbed in the tubule, parallel to the reabsorption of sodium and water [1]. Hence, the
normal ratio of blood urea to creatinine (UCR) is up to 10:1. However, in hypovole-
mia, activation of the Renin Angiotensin System causes avid salt and water reab-
sorption, and urea is passively reabsorbed. The elevation in urea increases the UCR,
sometimes greater than 20:1.

Indicators of Hypovolemia
Clinical

1. Thirst, fatigue, muscle cramps, decreased urine output, and postural symptoms
like dizziness

2. Dry tongue, decreased skin turgor, narrow pulse pressure, postural hypotension,
and decreased jugular venous pressure

Laboratory

1. Increased UCR

2. Increased hematocrit (unless hypovolemia is due to blood loss)

3. Decreased urinary sodium (< 20 mEq/L) unless hypovolemia is due to diuretic
use or if the hypovolemia is accompanied by metabolic alkalosis

Other Causes of Elevated UCR [2]

—_—

. Steroid use (due to increased urea production)

2. GI blood loss (apart from hypovolemia, due to catabolism of blood products in
the gut)

. Low muscle mass—lowers serum creatinine

4. High protein intake

(O8]

On the other hand, low UCR may be seen in [3]:

1. Low protein intake
2. Decompensated liver disease
3. Rhabdomyolysis

Management

1. Oral fluid replacement.

2. Intravenous fluids may be required in moderate hypovolemia in hospitalized
patients. The amount that should be replaced is equal to the GI losses plus urine
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output plus the insensible water loss (which is between 25 and 50 mL/h). One
regime is to administer 50 mL/h greater than the estimated fluid loss.

Note

1. Elevated UCR (>100) even in the absence of hypovolemia is independently asso-
ciated with poor outcomes in patients with chronic kidney disease [4].

2. In the clinical setting described above, the elevated creatinine indicates that the
hypovolemia was severe enough to decrease the glomerular filtration rate.
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Fatigue and Hiccup in an Elderly Lady: 5 3
Weakness Is Not a Symptom of Normal
Aging!

Abstract An elderly female, hypertensive, presents with hiccup and extreme
fatigue.

Mrs. Sumitha Masceranhas is a 78-year-old woman with a long history of hyper-
tension who presents with complaints of progressive weakness, fatigue, and persis-
tent hiccups for the past 7 days. She mentions that she feels “more tired than usual”
and has had difficulty completing her daily activities. The hiccups began intermit-
tently but have become more frequent and bothersome, particularly in the evening.

Her past medical history includes hypertension, osteoarthritis, and glaucoma.
She is on paracetamol for joint pain and timolol eye drops.

She appears fatigued.

Vitals

e BP: 128/76 mmHg

e HR: 88 bpm

* RR: 16/min

e Temperature: 36.8 °C

Neurological examination reveals mild confusion and slight muscle weakness,
more pronounced in the lower extremities.
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Lab Values

e Hb: 12. 8 gm%; TC: 7200/mL; platelets: 245,000/mL

e Sodium: 118 mEgq/L; potassium: 3.2 mEq/l; chloride: mEqg/L; bicarbonate:
26 mEq/L

e BUN: 18 mg%; s. creat: 0.9 mg %

* Serum osmolality: 245 mOsm/kg

e Urine osmolarity: 520 mOsm/kg

e Urine sodium: 95 mEq/L

Questions What might be the cause of Mrs. Masceranhas’ hyponatremia? Is there
any other factor contributing to her weakness?

Answer The labs indicate a hypo-osmolar hyponatremia with inappropriately high
urine osmolarity and natriuresis. It appears that Mrs. Masceranhas was on thiazide
diuretics for her hypertension and has developed thiazide-induced hyponatremia.
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Thiazide diuretic action
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Fig. 53.1 Mechanism of thiazide-induced hyponatremia. (Created in BioRender. Bhat (2025)
https://BioRender.com/k551t9v)

Pathophysiology [1] (Fig. 53.1)

1. Impaired diluting capacity: Hydrochlorothiazide inhibits the Na+/Cl- cotrans-
porter in the distal convoluted tubule, reducing the kidney’s ability to produce
dilute urine. This occurs because:

e With decreased NaCl reabsorption in the DCT, less free water clear-
ance occurs.

e The tubular fluid reaching the collecting duct is less dilute than normal.

* Even with normal ADH suppression, the kidneys cannot excrete maximally
dilute urine.

2. Volume depletion and ADH stimulation: Thiazide diuretics cause mild volume
depletion, which:

* Activates baroreceptors.

» Stimulates ADH release despite hyponatremia.

* Promotes water reabsorption at the collecting ducts.

e This nonosmotic ADH release overrides the normal osmotic regula-
tion of ADH.

3. Potential age-related factors:

* Decreased renal function with aging (her eGFR is at the lower limit of normal)
* Decreased thirst regulation
» Higher sensitivity to medication effects

Thiazides increase the risk for hospitalization due to hyponatremia [2].
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Risk Factors [3]

(a) Female gender

(b) Frailty

(c) Age

(d) Concomitant use of spironolactone [4].

Management [5]

1. Discontinue hydrochlorothiazide
2. Fluid restriction to 800-1000 mL/day
3. Sodium correction:
* Given symptomatic hyponatremia (confusion, weakness):
— Administer 3% hypertonic saline at a controlled rate.
— Target correction rate of 6-8 mEq/L in the first 24 h to avoid osmotic
demyelination.
— Initial correction of 1-2 mEqg/L in first 1-2 h to address neurological
Ssymptoms.
Frequent monitoring of serum sodium (every 2—4 h initially).
4. Potassium replacement:
* Potassium chloride supplementation to address hypokalemia.
e Correcting hypokalemia will help with sodium correction by reducing intra-
cellular sodium shift.

Key Takeaway
It should be noted that elderly females are at a high risk for thiazide-induced hypo-
natremia, and hence this class of drugs must be prescribed with caution in them.
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Grade Easy.

Abstract An elderly female with diabetes, hypertension, osteoporosis, and chronic
kidney disease on maintenance hemodialysis presents with carpopedal spasm.

Story Mrs. Alka, an elderly female, a known case of Type 2 diabetes mellitus,
hypertension, osteoporosis, and end-stage renal disease (ESRD) is on regular main-
tenance hemodialysis (MHD) twice a week at your hospital. You are in the ER when
her son brings her to hospital with severe muscle cramps and spasming of the hands
and feet 3 days after a family trip.

“I’'m afraid I’'m a little to blame, doctor. I insisted that Mama accompany me on
the trip to Pondicherry. I thought that she could undergo dialysis at a centre there. In
fact, I had even arranged for it, but an epidemic of leptospirosis in the area meant
that slots were not available. Actually, she has missed dialysis off and on in the past,
and there have been no problems at all.

“Ok, let me examine her. In the meanwhile, can you help me with her present
drug chart current medications?”

“Sure doctor, right now she is on

* Insulin glargine

e Amlodipine

* Sevelamer

e Calcitriol 0.25 mcg daily

* Calcium carbonate 1500 mg TID with meals
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Also, she received her first dose of denosumab 60 mg subcutaneously for osteo-
porosis treatment 10 days ago.”

“OK, noted.”

You examine Mrs. Alka and find that her blood pressure is 160/100 mm Hg, HR
92 bpm, RR 18/min, Temp 36.8 °C. She goes into carpal spasm when the BP is
being measured. Chvostek’s sign is positive.

Questions What do you think is responsible for Mrs. Alka’s symptoms? Does the
recent addition of denosumab have anything to do with her presentation?
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Analysis

This is a fairly straightforward case of denosumab-induced hypocalcemia in a
patient on dialysis.

Diagnosis

Severe hypocalcemia secondary to denosumab administration in a dialysis-
dependent patient.
These are Mrs. Alka’s lab reports:

. S. calcium: 6 mg %

. S. phosphorus: 5.5 mg %
. S. PTH: 650 pG/mL

. S.Mg++: 1.2 mg%

. S. albumin: 3.2 G/L

W AW =

Pathophysiology

Denosumab is a human monoclonal antibody that binds to RANKL (Receptor
Activator of Nuclear Factor kB Ligand), preventing its interaction with RANK on
osteoclast precursors [1]. This inhibition blocks osteoclast formation, function, and
survival, thereby reducing bone resorption. Hence, the normal osteoclast-induced
resorption and release of calcium into the circulation that occurs as a response to
hypocalcemia is abolished.

Other factors that are contributing to hypocalcemia [2] in Mrs. Alka are:

1. Baseline-disrupted calcium homeostasis: ESRD patients already have impaired
vitamin D activation (due to reduced 1-a-hydroxylase activity in the kidneys),
intestinal calcium absorption issues, and secondary hyperparathyroidism.

2. Compromised alternate compensatory pathways: ESRD patients cannot increase
renal calcium reabsorption (a normal compensatory mechanism).

3. Precipitous calcium drop: The combination of blocked bone resorption, impaired
intestinal absorption, and inability to reabsorb calcium leads to severe
hypocalcemia.

Dialysis-dependent patients are vulnerable to denosumab-induced hypocalcemia
for several reasons [3]:

1. Absent renal compensation
2. Pre-existing mineral bone disorder
3. Dialysis-related factors:
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» Dialysate calcium concentration influences serum calcium.
* Missed dialysis sessions (as in this case) can exacerbate mineral imbalances.
 Dialysis regimens may not fully correct underlying mineral disorders.

. Medication interactions: Common medications in ESRD (phosphate binders,

calcitriol, and cinacalcet) affect calcium metabolism and may interact with
denosumab’s effects.

. High-turnover bone disease: Many ESRD patients have high bone turnover due

to secondary hyperparathyroidism. Denosumab’s sudden blockade of this high-
turnover state creates a more dramatic drop in serum calcium than in patients
with normal bone turnover.

Nutritional factors: Dialysis patients often have poor appetite and dietary
restrictions.

Management [4]

1.

IV calcium gluconate: 1-2 ampules (10-20 mL of 10% solution) slow IV.

2. Urgent dialysis with high calcium bath: Utilizing dialysate with 3.5 mEq/L cal-

W

cium concentration.

Oral calcium supplementation.

Calcitriol adjustment: Increase to 0.5—1 mcg daily to enhance intestinal calcium
absorption.

. Magnesium repletion: If hypomagnesemia is present, as it can impair PTH func-

tion and calcium homeostasis.
Close monitoring: Check calcium levels every 4-6 h initially until stable.

Safe Retreatment with Denosumab [5]

1.

Pretreatment phase (2—4 weeks before administration):

e Optimize serum calcium (target 9.0-9.5 mg/dL).

* Ensure 25-OH vitamin D levels >30 ng/ML.

e Adjust calcitriol to 0.5-1.0 mcg daily.

* Initiate prophylactic calcium carbonate 2000-3000 mg elemental cal-
cium daily.

¢ Ensure magnesium is in normal range.

2. Administration day:

3.

e Verify normal calcium, phosphorus, and magnesium levels.

e Administer denosumab after a dialysis session.

* Consider reduced dose (30 mg instead of 60 mg) for initial treatment.
* Schedule next dialysis session within 48 h.

Post-administration monitoring:

¢ Check calcium levels 3—4 days after administration.

* Follow-up with twice-weekly calcium monitoring for 2 weeks.
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e Weekly monitoring for the next 2—4 weeks. Biweekly monitoring for
2-3 months.

. Prophylaxis:

* Continue high-dose calcium supplementation for 4-6 weeks.
e Maintain higher calcitriol dose for 1-2 months.
¢ Adjust dialysate calcium as needed based on serum levels.

Refractory hypocalcemia may be due to [6]

. Hypomagnesemia
. Hungry bone syndrome
. Medication interactions: like bisphosphonates, anticonvulsants, or proton-pump

inhibitors

. Malnutrition and hypoalbuminemia
. Citrate toxicity: citrate can bind calcium and worsen hypocalcemia

Key Takeaway

Patients with chronic kidney disease on MHD are more prone to develop hypocal-
cemia after densumab administration; this risk can be minimized by ensuring that
patient is calcium-replete before administering densumab.
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Abstract A young male immigrant worker presents with fever and myalgia and is
provisionally diagnosed to have flu. However, he does not respond to support-

ive care.

Wesley, a 28-year-old software engineer from Mumbiai, India, arrives in Vienna
for a 3-month work assignment. One week after arrival, he develops high fever,
severe muscle aches, and headache. He visits a local emergency department where
doctors initially suspect influenza. They prescribe antipyretics, rest, and fluids. He
returns to hospital after 2 days, looking much worse. He now complains of a

decreased urine output, too.

On examination, he is febrile and appears to be in some pain. His conjunctiva are

suffused, and there is a suspicion of icterus.
Lab reports are as follows:

Complete Blood Count
* WBC: 15,200/pL (4000-11,000/uL)
- Neutrophils: 82%
- Lymphocytes: 12%
- Monocytes: 6%
* Hemoglobin: 14.2 g/dL (13.5-17.5 g/dL)
 Platelets: 52,000/uL (150,000-450,000/pL)

Renal Function
e Creatinine: 2.8 mg/dL (0.7-1.3 mg/dL)
e BUN: 48 mg/dL (7-20 mg/dL)
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Liver Function

 Total Bilirubin: 4.8 mg/dL (0.3-1.2 mg/dL)
 Direct Bilirubin: 3.2 mg/dL (0-0.3 mg/dL)
» AST: 82 U/L (540 U/L)

e ALT: 76 U/L (7-56 U/L)

e ALP: 185 U/L (45-115 U/L)

Questions

1. What might be wrong with Wesley? What additional laboratory test would you
order to support your diagnosis, and what empiric treatment would you initiate
while awaiting results?

2. Can you explain why the liver function tests show predominantly elevated bili-
rubin with only mild elevation of transaminases? How does this pattern differ
from viral hepatitis?
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Lab reports may be summarized as follows:

(a) Thrombocytopenia (52,000/puL) with leucocytosis (15,200/pL)

(b) Renal involvement: Creatinine (2.8 mg/dL)—acute kidney injury

(c) Hepatic involvement: Predominantly conjugated hyperbilirubinemia (direct
bilirubin 3.2 mg/dL) with relatively mild transaminitis

This pattern is characteristic of Weil’s syndrome, the severe form of leptospi-
rosis. [1]
This pattern occurs because:

* The primary hepatic injury is to the bile canaliculi, affecting bile transport.
» There is relatively less hepatocellular damage (hence lower transaminases).
* The mechanism involves bacterial proteins affecting membrane transport systems.

Diagnostic Confirmation [2]

* Microscopic agglutination test (MAT)—gold standard
* IgM ELISA for leptospirosis

* PCR testing of blood and urine

* Dark-field microscopy of urine

e Blood cultures in special media

Empiric treatment should begin immediately [3]:

e Intravenous penicillin G (4 million units every 6 h) or
* Ceftriaxone 2 g daily or
* Doxycycline 100 mg twice daily

Supportive Care

* Close monitoring of renal function

* Platelet transfusion if bleeding

* Fluid and electrolyte management

* Possible dialysis if severe renal failure

Key Takeaway

The characteristic lab picture of neutrophilic leucocytosis, thrombocytopenia, mild
transaminitis, conjugated hyperbilirubinemia, and acute kidney injury in a patient
presenting with fever and body ache should prompt one to suspect leptospirosis and
commence treatment immediately.
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Abstract A young female admitted with suspected poisoning, initially found to
have alkalosis. This is followed after some hours by acidosis.

Case Scenario Devina is a 19-year-old college student studying art in a college.
Her room-mate Alice walks in to find Devina lying on the bed looking ill. There is
vomitus on the floor and a couple of empty pill bottles lying on the bed. “What have
you done?!” asks Alice shaking Devina, but Devina is anxious and confused and
unable to answer coherently. Alice calls an ambulance, and Devina is rushed to a
nearby hospital.

You are the doctor in the emergency department, and you do a quick assessment
of Devina. You note the vitals are as follows: respiratory rate: 28 breaths/min; heart
rate: 120 beats/min; BP 130/85 mm Hg; SpO,: 90% on room air.

The tongue is dry, and the patient appears agitated and diaphoretic. Devina has a
bout of vomiting as you examine her, and you note that the vomitus is blood-
streaked. Crackles are auscultated bilaterally.

* Glucometer RBS: 75 mg%
* Initial ABG: pH 7.60

e pCO,: 20 mmHg

e HCO;: 22 mEq/L

e Na: 135 mEq/L

e K:5.8 mEq/L

e CI: 98 mEq/L

6 hours later:

e pH:7.32
e pCO,: 32 mmHg
e HCO;: 16 mEqg/L
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e Na+: 140 mEq/L
e CI: 98 mEq/L

e pO2: 95 mmHg
e Anion gap: 26

Question What toxicity are these ABGs suggestive of? What is the mechanism?

The combination of early respiratory alkalosis, followed by metabolic acidosis is
suggestive of salicylate toxicity [1]:

« Early salicylate toxicity presents with respiratory alkalosis due to stimulation of
the medullary respiratory center and tachypnea.

e Later in the course, salicylate toxicity shows predominant metabolic acidosis.
Uncoupling of oxidative phosphorylation leads to lactate accumulation, and
increased catabolism leads to keto acid accumulation, both together contributing
to a high anion gap metabolic acidosis.

Pathogenesis [2] (Fig. 56.1)

Salicylate toxicity

Inhiblts TCA cycle 1. Depletes glycogen TR,
Uncouples oxidative 2. Ham , el
phosphorylation v

: 1. Tachypnea &
1. Metabolic hyperventilation

acidosis 1. Hypoglycemia 1. Increased keto 2. Respiratory
2. Hyperthermia 2. Neuroglycopenia acids alkalosi
3. Hypovolemia 3. Bicarbanoturia

Medullary CTZ Inhibits CNS depression

th e
stimulation cyclooxygenase 8' nerve toxicity
1. Decreased
prostaglandin
o ; Hypoventilation
NaUseaNomitng platelet Tinnitus ( severe toxicity)
dysfunction, renal
and gastric
mucosal injury

Fig. 56.1 Mechanisms and features of salicylate toxicity
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Management

A

Airway, breathing, circulation

Decontamination with activated charcoal

IV fluids to achieve euvolemia

Monitoring of blood glucose and treatment of hypoglycemia
Serum and urine alkalinization [3]

Hemodialysis [4]

Key Points

1.
2.

Avoid endotracheal intubation.
Avoid mechanical ventilation unless absolutely necessary—respiratory alkalosis
helps compensate for metabolic acidosis.

. Mortality correlates with central nervous system rather than serum salicylate

concentration.
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Abstract A young malnourished female whose nutritional recovery course is com-
plicated by edema and muscle ache.

Raakhee and Ramesh travel to Mumbai from their small village in Karnataka to
visit their daughter Manaswini who is studying in a fashion design college. They are
shocked when they see her. She looks like a shadow of her former self—she has
become skinny and pale, and the dark circles under her eyes look painted on. She
confesses that her weight is 30 kg which means that her 1.6 m frame looks like skin
stuck on bones. Manaswini’s parents insist on bringing her back home to rest and
recuperate. Raakhee cooks hot, healthy meals bursting with nutrition and calories,
and Ramesh has long talks with Manaswini every evening to find out what went
wrong with his strictly brought up daughter that she has become like this.

Things are going ok, but on the third day at home, Manaswini complains of
severe muscle ache and weakness. Her mum notes some swelling of her feet, and
they take her to a local clinic immediately. There, the nurse practitioner examines
her and orders some blood tests.

This is what she finds:

e Weight: 30 kg; height: 160 cm

e Heart rate: 98/min; BP: 100/60 mm Hg

e JVP: elevated;

e Pedal edema: +

e Hb: 9 gm%

e TC: 4000

e RBS: 78 mg%, sodium: 136 mEq/L, potassium: 3 mEq/L, Mg: 1.2 mEq/L,
PO4: 2 mEq/L
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» SGOT: 55
» SGPT: 58
* Bilirubin: 1.8 mg%

What is the diagnosis? How may it have been prevented?
Answer The characteristic combination of hypophosphatemia and volume over-

load in a malnourished adult who has been commenced on normal diet/replacement
feeds is indicative of refeeding syndrome.
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Fig.57.1 Pathogenesis of refeeding syndrome
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Pathogenesis [1] (Fig. 57.1)
Treatment and Prevention [4]

Prevent by avoiding rapid increases in daily caloric intake while replenishing nutri-
ents in a malnourished adult [1, 2].

Treatment: Reduce nutritional support and correct hypomagnesemia, hypophos-
phatemia, and hypokalemia [3].
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Abstract A previously healthy young woman is admitted with fever, jaundice, and
lower limb petechiae. Labs reveal renal insufficiency.

A 28-year-old woman presents to the emergency department with a 3-day history
of fatigue, headache, and mild confusion. Two days prior, she noted dark urine and
developed petechiae on her lower extremities. She reports having diarrhea about
1 week ago that resolved without treatment. Her past medical history is unremark-
able. She does not take any prescription or over-the-counter medications on a regu-
lar basis and denies recent travel. On examination, she appears pale and lethargic
with scattered petechiae on her legs and mild jaundice. Her blood pressure is
158/92 mmHg, heart rate is 110 bpm, and she is afebrile.

Her lab reports are as follows:

Hemoglobin: 7.2 g/dL (12.0-15.5 g/dL)
Hematocrit: 21% (36-46%)
Platelet count: 15 x 10A3/pL (150—450 x 10°3/pL)
Peripheral blood smear: Numerous schistocytes
Reticulocyte count: 4.5% (0.5-2.5%)
Lactate dehydrogenase (LDH): 1850 U/L (140-280 U/L)
Haptoglobin: <10 mg/dL (30-200 mg/dL)
Total bilirubin: 3.2 mg/dL (0.1-1.2 mg/dL); Indirect bilirubin: 2.7 mg/dL
(0.1-0.9 mg/dL)

9. Blood urea nitrogen (BUN): 42 mg/dL (7-20 mg/dL)
10. Creatinine: 2.4 mg/dL (0.6—1.2 mg/dL)
11. Prothrombin time (PT): 12.3 s (11-13.5) s
12. Partial thromboplastin time (PTT): 32 s (25-35 s)

NN P =
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13. Fibrinogen: 320 mg/dL (200-400 mg/dL)
14. D-dimer: 2.5 pg/mL (<0.5 pg/mL)

15. Urinalysis: 3+ protein, 2+ blood

16. ADAMTS13 activity: <5% (>70%)

Questions

1. What might the diagnosis be?
2. What is the significance of the low haptoglobin?
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The hemoglobin is low. The unconjugated hyperbilirubinemia and increased LDH
indicate that the etiology of anemia might be hemolysis. The schistocytes and
decreased haptoglobin point toward an intravascular rather than extravascular
hemolysis. The intravascular hemolysis, thrombocytopenia (15 x 1073/uL), and
AKI (2.4 mg/dL), when taken together, direct us toward the diagnosis of thrombotic
microangiopathy—perhaps hemolytic uremic syndrome (considering the preceding
history of diarrhea).

Pathophysiology

Widespread microvascular thrombosis that results in microvascular occlusion,
platelet consumption, and mechanical destruction of erythrocytes as they travel
through partially occluded vessels is a characteristic shared by TTP and HUS.

ADAMTS13, a protease that typically cleaves ultra-large von Willebrand factor
(vWF) multimers, is either deficient or inhibited in TTP. Ultra-large vVWF multimers
build up in the absence of ADAMTS13, leading to spontaneous platelet adhesion
and aggregation in the microcirculation [1].

In HUS: Usually brought on by E. coli that produces Shiga toxin (STEC), which
leads to tissue factor exposure, complement activation, platelet adhesion, and
thrombus formation by damaging endothelial cells. This damage can especially
affect the renal microvasculature [2]. The patient demonstrates thrombocytopenia
concurrent with hemolytic anemia because of the following:

Platelets are consumed by microvascular thrombi, which result in thrombocyto-
penia. RBCs are mechanically damaged as they travel through microvessels which
are partially occluded with fibrin strands, causing them to fragment (schistocytes).
This extravascular mechanical hemolysis explains the elevated LDH (released from
damaged RBCs), low haptoglobin (which binds free hemoglobin), and elevated
indirect bilirubin. Normal PT, PTT, and fibrinogen are characteristic of TMA and
help differentiate it from disseminated intravascular coagulation (DIC) [3]. In TMA:

* Clotting occurs locally in the microcirculation due to platelet aggregation and
endothelial damage.

* The systemic coagulation system is not significantly activated.

* Fibrinogen remains normal (unlike in DIC where it is consumed).

e This “microvascular thrombosis without systemic coagulopathy” is a hall-
mark of TMA.

Haptoglobin is reduced (<10 mg/dL) as it is a hemoglobin scavenger. The liver
produces haptoglobin, a protein whose main function is to bind free hemoglobin
that is released during hemolysis. A haptoglobin—-hemoglobin complex is created as
aresult. Thus, one of the most sensitive markers of hemolysis is haptoglobin, which
usually drops before other markers start to show abnormalities. As long as
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hemolysis persists, it stays low. The diagnosis of microangiopathic hemolytic ane-
mia in TTP/HUS is supported by the hallmark laboratory findings of intravascular
hemolysis, which include an elevated LDH and undetectable haptoglobin [4]. They
are especially helpful when taken in conjunction with elevated indirect bilirubin and
the presence of schistocytes on peripheral blood smears. PCR for EHEC genes in
stool sample; stool culture for STEC and Shiga toxin testing (positive in typical
HUS); ADAMTS 13 activity (severely reduced <10% in TTP); ADAMTS13 inhibi-
tor assay (present in acquired TTP); and complement studies (C3, C4, factor H, and
factor I) are further tests that would be necessary.

Treatment [5]

Plasmapheresis

Corticosteroids (methylprednisolone, 1 g/day) if acquired TTP is suspected
Supportive care

Eculizumab should be considered if atypical HUS is suspected

Caplacizumab if available and TTP is likely

Continuous monitoring of platelet count, hemoglobin, LDH, and creatinine to
assess response

S

References

1. Hassan S, Westwood JP, Ellis D, Laing C, Mc Guckin S, Benjamin S, Scully M. The utility of
ADAMTS 13 in differentiating TTP from other acute thrombotic microangiopathies: results
from the UK TTP registry. Br J Haematol. 2015;171(5):830-5.

2. Fakhouri F, Zuber J, Frémeaux-Bacchi V, Loirat C. Haemolytic uraemic syndrome. Lancet.
2017;390(10095):681-96

3. Page EE, Kremer Hovinga JA, Terrell DR, Vesely SK, George JN. Thrombotic thrombocytope-
nic purpura: diagnostic criteria, clinical features, and long-term outcomes from 1995 through
2015. Blood Adv. 2017;1(10):590-600.

4. George JN, Nester CM. Syndromes of thrombotic microangiopathy. N Engl J Med.
2014;371(7):654-66.

5. Cuker A, Cataland SR, Coppo P, de La Rubia J, Friedman KD, George JN, Knoebl PN,
Kremer Hovinga JA, Limmle B, Matsumoto M, Pavenski K. Redefining outcomes in
immune TTP: an international working group consensus report. Blood J Am Soc Hematol.
2021;137(14):1855-61.



®

Check for
updates

Abstract An adult female admitted with exacerbation of asthma is not responding
to treatment.

“Why is it"—you grumble to your friend Dr. Maitreyee during your coffee
break—*“why is it that my family members eschew modern allopathic medicine and
put their faith in local practitioners and quacks when I'm a fairly well known and
successful physician and I’'m only too ready to volunteer my expertise?”

“The mystique of a healer whose methods and medicines are not available on a
Google search.” your friend mutters. “I’ve had my fair share of these cases too. In
fact, I'm dealing with a particularly troublesome patient at the moment.”

“What’s the story?”

“Well, it’s a middle-aged female named Poornima—she’s a fairly straightfor-
ward case of obstructive airway disease.

For the last 2 years, her daughter—a staunch follower of native medicine—has
got her off inhaled corticosteroids and has put her on some native concoction.
Apparently, she recovered miraculously with this treatment. She had a bit of cough
and fever for the last couple of days, the breathlessness got worse and that is why
Poornima insisted on coming here, but her daughter thinks that this is a bad
decision.”

“What’s your diagnosis?”

“Acute infective exacerbation of bronchial asthma, but the problem is, she is not
getting better. In fact, it looks like she is getting worse., The daughter is trying very
hard not to say, ‘I told you so’, but I can see it in her face. Would you mind having
alook? I could do with a second opinion.”

“Sure. I’ll pop round in the afternoon.”

When you go to the ward later that day, you see that Mrs. Poornima is sitting up
in her bed in some discomfort. Her SpO, is 92% on venturi 40%, the respiratory rate
is 24 cycles per minute, and accessory muscles are in use. There is an extensive
bilateral polyphonic wheeze.
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“I’m not feeling that great”—Poornima says with difficulty—*“in fact I am feel-
ing worse. Maybe I should do what my daughter suggested and get back to native
medicine.”

“Give me a moment. Let me have a look at your labs.”

These are the labs:

Hb: 10 gm%, TC: 12500 N85 L10 M10%

* Sodium: 133 mEq/L (Normal: 135-145 mEq/L)
* Potassium: 5.4 mEg/L (Normal: 3.5-5.0 mEq/L)
e Chloride: 98 mEq/L (Normal: 98-107 mEq/L)

* Bicarbonate: 24 mEq/L (Normal: 22-29 mEq/L)
e BUN: 18 mg/dL (Normal: 7-20 mg/dL)

* Creatinine: 0.9 mg/dL (Normal: 0.6-1.1 mg/dL)
* Glucose: 68 mg/dL (Normal: 70-100 mg/dL)

You look for the drug chart and find that it is a textbook prescription. Antibiotics,
bronchodilators, mucolytics, and oxygen.
Why do you think Mrs. Poornima is not getting better in spite of the treatment?
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Though none of the individual lab values is strikingly out of range, when viewed as
whole, the results are suggestive.

The low normal blood sugar and sodium, and the high normal potassium, in the
context of native medicine intake, followed by abrupt withdrawal, point toward a
subacute Addison’s, perhaps due to steroid withdrawal. The most likely diagnosis
for this patient is adrenal insufficiency secondary to exogenous steroid use.
Specifically, this represents a case of hypothalamic—pituitary—adrenal (HPA) axis
suppression from undisclosed steroid content in the “natural herbal remedies” the
patient has been taking.

These undisclosed steroids explain the excellent control of her asthma symptoms
over the past 6 months but also explain her current presentation. Recent interruption
or reduction in steroid intake has led to symptoms of adrenal insufficiency because
of the following:

1. Long-term exogenous steroid use suppresses the HPA axis.

2. The adrenal glands atrophy and lose their ability to produce cortisol.

3. When exogenous steroids are reduced or discontinued, the suppressed adrenal
glands cannot immediately resume normal function.

4. This results in relative adrenal insufficiency despite elevated ACTH levels.

The system of ayurveda and other native medicines are major players in the
healthcare system of India. While licensed practitioners do a lot of good, it is unfor-
tunately true that many times, steroids are prescribed under the guise of “natural
remedies” [1]. Hence, when a patient is switched to allopathic treatment for various
reasons, including disease exacerbation, on hospital admission, there is an unex-
plained deterioration in the patient’s condition which is due to a subacute Addison’s
disease or a worsening of the underlying illness [3]. A high index of suspicion,
confirmation of diagnosis by documenting low serum cortisol, followed by reintro-
duction of steroids and gradual tapering would improve Mrs. Poornima’s condition.

Additional Tests to Confirm Diagnosis [2]

1. ACTH stimulation test (cosyntropin stimulation test): This is the gold standard
for diagnosing adrenal insufficiency. Synthetic ACTH is administered, and cor-
tisol levels are measured at baseline, 30 min, and 60 min. A subnormal response
confirms adrenal insufficiency.

2. CRH stimulation test: Can help differentiate between primary, secondary, and
tertiary adrenal insufficiency.
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Immediate Treatment Recommendations

1.
2.
3.

Corticosteroid replacement therapy
Patient education
Electrolyte correction if symptomatic from hyponatremia or hyperkalemia

Key Takeaway

1.

2.

Always consider undisclosed steroid use in patients with good symptom control
using “alternative” or “natural” remedies for inflammatory conditions [4].

The combination of hyponatremia, hyperkalemia, and hypoglycemia should
raise suspicion of adrenal insufficiency.

. Recovery of the HPA axis after exogenous steroid use can take months to years,

depending on the duration and dose of steroid exposure [5].
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Abstract Mr. Momin is a 65-year-old male admitted to the orthopedic ward with
severe back pain. Examination by the orthopedist reveals something more sinister,
and Momin is referred to you for further evaluation and management.

Mr. Momin has a 30 pack year history. Apart from the backache which has been
troubling him for a month now, he has been having a sharp pain in the right side of
the chest and loss of weight of 9 kg over the last 2 months.

Figure 60.1 shows the patient.

Figure 60.2 shows the chest X-ray.

Relevant labs are as follows:

e Hb: 10 gm%, TC: 5000/mm?>.

e RBS: 94 mg%, Ca++: 9 mg/dL.

e Serum albumin: 2 g/dL

* Blood urea: 40 mg%, serum creatinine: 1.1 mg/dL

Is there anything surprising in the labs? What might the explanation be, and how
do you adjust for it?

Answer Considering the likely diagnosis, that is, carcinoma bronchus with verte-
bral metastasis, one would have expected the serum calcium to be elevated. However,
it is surprisingly within range.

The key here is the hypoalbuminemia which causes a falsely low calcium.
Corrected calcium may be corrected by the formula

Corrected calcium (mg / dL) = measured total Ca (mg/dL)
+0.8(4.0 —serum albumin[g / dL])
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Fig.60.1 Ptosis of right
eye, suggestive of Horner’s
syndrome. (Patient consent
obtained)

Fig. 60.2 Chest X-ray. (Image contributed by Dr. Srishankar Bairy, pulmonologist, FMMC)
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9mg%+0.8(4.0-2)

9+0.8x2
9+1.6=10.16mg%

It should be noted that not all clinicians consider it necessary or useful to correct
serum calcium for the level of albumin [1].

Humoral hypercalcemia of malignancy is due to the production of parathormone-
related peptide (PTHrP), which mimics the action of parathormone [2]. This leads
to increased bone resorption, release of calcium into the bloodstream, and hypercal-
cemia. It is especially common in squamous cell carcinoma [3].

Severe hypercalcemia defined as a corrected calcium more than 14 mg % must
be treated emergently with [4]

1. Intravenous fluids
2. Salmon calcitonin
3. Zoledronic acid
4. Denosumab
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Abstract Mother of a newborn baby having a difficult postpartum period, followed
by mood changes.

The Story Mrs. Rukmini is at her wits end. She has come to help her daughter
Priya through her first delivery and postpartum period, but she is quite unable to
figure out how to deal with Priya’s labile mood and irritability. The delivery in itself
was uneventful, and Mrs. Rukmini falls in love with her tiny doll of a granddaugh-
ter, Rani, at first sight. Priya seems happy too, initially—singing funny ditties of her
own composition to the little baby. But things change when Rani turns a month old.
Everything seems to make Priya angry.

“Maybe it’s because she is sleep-deprived,” Rukmini tells her husband Krishna
as they drink their morning tea. “I hear her pace up and down in the middle of the
night—no wonder she is so short-tempered.”

“Yes, but I wish she wouldn’t be so snappy with poor baby Rani.”

“I know! And she turns on the fan so fast that the wee mite must be trembling
with cold.”

“Yes, what’s wrong with her that she needs the fan on in December?!”

“She says it is to muffle the noise of the street outside.”

“Let her wear ear plugs! By the way, speaking of trembling, have you noticed
that Priya’s hands tremble when she is really angry?”’

“Yes! I told you we should have sent her for the meditation classes when she was
tense before the exam.”

“No point in blaming me at this point. Do you think we should take her to a
counsellor now?”

“No, no—she will be furious if we make that suggestion.”

“Ok. I just really wish she would quieten down a bit. It is like having a caged
tiger at home,” Rukmini says.
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She is soon to regret that wish, however. In another couple of months, Priya
swings to the opposite extreme. She now sits at the window like a slug, trying to
bask in the weak light of the winter sun. This sedentary lifestyle—not surpris-
ingly—reflects on the weighing scale, and Priya resorts to buying larger and even
larger clothes online. She wakes up so late that Mrs. Rukmini has to resort, much
against her wishes, to plying baby Rani with formula feeds to tide her over until her
mother wakes up.

She gently broaches the topic of meeting a counsellor to Priya who drearily
responds

“I’m ok! Just tired. Don’t you remember being a new mother? It’s not as easy as
being a grandmom.”

Stung at the injustice of this statement, Rukmini spends an hour in her garden to
find solace among the winter blooms.

Questions What do you think is happening here? A straightforward case of the
postpartum blues? Or something else?
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Minus all the conversations and drama, it boils down to this.

A postpartum lady who is irritable, has insomnia (pacing up and down in the
middle of the night), and heat intolerance (fan turned on full speed even in winter).

This is followed by weight gain (larger clothes), cold intolerance (needs to bask
in the sun all the time), and lethargy (wakes up late, inactive as a slug even upon
waking).

This characteristic picture of hyperthyroid followed by hypothyroid features
after delivery is typical of postpartum thyroiditis (PPT).

Postpartum thyroiditis tends to occur in women with a past history or a family
history of autoimmune diseases. It has a prevalence of around 5% [1] and occurs in
the first year following delivery. It occurs postpartum, until a year after delivery,
since this period coincides with the end of the immune tolerance induced by
pregnancy.

Natural History of the Disease

PPT presents with symptoms of thyrotoxicosis (irritability, fatigue, and heat toler-
ance) due to the release of preformed hormones by the thyroid gland [2]. This is
followed by symptoms of hypothyroidism (dry skin, drowsiness, and constipation).
The disease normally remits within a year, and the patient becomes euthyroid again;
hypothyroidism, however, persists in approximately half the patients and tends to
recur following subsequent pregnancies as well.

Postpartum thyroiditis must be differentiated from Grave’s disease in the thyro-
toxic phase (Table 61.1). Since the symptoms of postpartum depression overlap
with the hypothyroid phase of PPT, a high index of suspicion is required for diagno-
sis, and all postpartum women presenting with low mood, fatigue, and weight gain
must have a thyroid function assessment.

Management
Antithyroid drugs are not required as the symptoms are due to the release of pre-

formed hormones. Symptoms of thyrotoxicosis may be managed with beta-blockers
which are safe during lactation, like metoprolol [3]. Thyroid function must be

Table 61.1 Grave’s disease and postpartum thyroiditis

Graves PPT
TRADb Positive Positive
Anti-TPO Positive -
T3:T4 ratio 20: 1

Presentation 6—12 months postpartum 1-4 months postpartum
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assessed 6-8 weeks after the resolution of the symptoms in the thyrotoxic phase.
Thyroxine may be required in the hypothyroid phase. This phase normally lasts for
a year, and thyroxine may be tapered and stopped after that. Since PPT tends to
recur, annual monitoring of TSH is recommended.

References

1. Nicholson WK, Robinson KA, Smallridge RC, Ladenson PW, Powe NR. Prevalence of post-
partum thyroid dysfunction: a quantitative review. Thyroid. 2006;16(6):573-82.

2. Stagnaro-Green A. Approach to the patient with postpartum thyroiditis. J Clin Endocrinol
Metabol. 2012;97(2):334-42.

3. Dickens LT, Cifu AS, Cohen RN. Diagnosis and management of thyroid disease during preg-
nancy and the postpartum period. JAMA. 2019;321(19):1928-9.



®

Check for
updates

Grade Easy.

Abstract A patient with T2DM presents with signs and symptoms of hypoglyce-
mia. These symptoms did not revert after self-administration of sugar.

Story Mr. Ashok, a 55-year-old male with diabetes, comes to you with a history of
diabetes detected recently during a routine health check. He lives in Mangalore but
commutes to Udupi, an hour away, where he works as a clerk in a factory.

You note that he is not a smoker, does not consume ethanol, and has a BMI of 30.
You counsel him about diet management and foot care and plan a Target Organ
Damage evaluation at the next visit.

You start him on a combination of oral antidiabetic drugs that includes sulfonyl-
urea. In view of this, you educate him about the symptoms of hypoglycemia and
advise him to carry juice or a sweet snack with him and to consume them if he
develops any of the described symptoms.

Mr. Ashok, an educated, committed patient, follows your instructions religiously.
Unfortunately, one morning, his bus journey is unavoidably prolonged as an acci-
dent on the highway has blocked the road.

When he next visits your clinic, it is with the history that he had developed sei-
zures, and when taken to a hospital Emergency Department, his random blood sugar
tested by a glucometer was found to be 50 mg%. Surprisingly, his colleague and
co-passenger claim that when stuck in the traffic jam, Mr. Ashok complained of
weakness and sweating and immediately consumed four pieces of candy.

1. Questions: Why did Mr. Ashok develop hypoglycemia in spite of consuming the
candy? (No, it was not sugar-free candy).
2. How would you modify your advice (not the prescription)?
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Answer

The key here is “combination of oral antidiabetic drugs that includes a sulfonyl-
urea”. Considering the fact that the hypoglycemia did not respond to the sugar in
chocolate, it is likely that the OAD prescribed along with sulfonylurea was an alpha-
glucosidase inhibitor (acarbose)

Ans 1. The hypoglycemia caused by sulfonylurea could not be treated with sucrose,
as acarbose inhibits 1 alpha-glucosidase (an enzyme that is located in the brush
border of epithelial cells, mainly in the upper half of the small intestine) which
degrades disaccharides such as sucrose to glucose and fructose. The alpha-
glucosidase inhibitors bind reversibly in a dose-dependent manner to the oligo-
saccharide-binding site of these enzymes and delay the degradation of
polysaccharides and starch to glucose. Since the patient consumed sucrose which
could not be converted to glucose, his hypoglycemia did not revert.

Ans 2. Ask patient to carry glucose powder instead of chocolates. Vide infra, the
package insert information for acarbose

“Use glucose tablets or liquid glucose to help manage a hypoglycemic event
while you’re taking acarbose. Cane sugar (sucrose) won’t work to treat hypoglyce-
mia while you’re taking acarbose. Use oral glucose (dextrose) products instead.”
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Decreased insulin production

Increased gluconeogenesis
Increased glycogenolysis

Counterregulatory hormone secretion

Decreased insulin secretion

Increased glucagon secretion

Epinephrine secretion

GH & cortisol secretion

Fig.62.1 Low serum glucose leads to counter-regulatory hormone secretion and sympatho- adre-
nal activation, resulting in the characteristic symptoms of hypoglycemia.

Hypoglycemia

Definition Blood glucose less than 70 mg%

Etiopathogenesis (Fig. 62.1)

In patients on treatment for diabetes, hypoglycemia may be a possible side effect of
the following drugs:

A. Insulin
B. Sulfonylureas
C. Meglitinides

Clinical Features

(a) Tremors
(b) Palpitations
(c) Sweating
(d) Anxiety

If hypoglycemia is not corrected promptly, neuroglycopenia ensues: fatigue, diz-
ziness, headache, abnormal behavior, drowsiness, seizures, and loss of
consciousness.

It is important to note that in long-standing diabetes, with recurrent attacks of
hypoglycemia, the counter-regulatory hormone response may be blunted, resulting
in hypoglycemia unawareness.

Severe untreated hypoglycemia may be fatal.
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Diagnosis
Whipple’s triad of hypoglycemia:

1. Symptoms of hypoglycemia
2. Low blood glucose
3. Symptoms relieved by administration of glucose

Treatment [1]

1. If the patient is conscious, give oral carbohydrate immediately—either juice,
candy, or biscuits. The 15-15 rule should be followed—15 g carbohydrate (e.g.,
half a cup of juice, one tablespoon of sugar), followed by checking blood sugar
15 min later.

2. If the patient has lost consciousness, 50 mL of 50% dextrose, followed by 5%
dextrose infusion to maintain blood glucose >100 mg% may be given.

Unfortunately, setting tight glycemic goals to prevent the complications of dia-
betes is a double-edged sword and comes with an increased risk of hypoglycemia
[2]. Endocrine Society guidelines include strong recommendations for education of
patients with diabetes about the causes, consequences, and management of hypo-
glycemia. Repeated attacks of hypoglycemia cause fear of hypoglycemia in patients
with diabetes, which might lead to them adjusting medication doses downward and
result in inadequate glycemic control. Attacks of severe hypoglycemia may precipi-
tate cardiac event [3].

Key Takeaway

All patients with diabetes on medicines which might cause hypoglycemia must have
immediate access to glucose, especially when outside their home or traveling.
Additionally, their family members must be instructed to recognize and treat hypo-
glycemia at an early stage. It is also advisable to have Glucagon IM or intranasal at
hand for the management of severe hypoglycemia.
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Abstract A young girl returns from holiday and shortly thereafter develops fatigue
and malaise, followed by ascending paralysis.

Story You are on the Saturday night shift in the ER when a young lady walks in
with a small girl in her arms.

“Doctor, please help us. This is my daughter Riya—she’s not well at all.”

“Can you put her on the examination couch, please?”

Riya is maybe 5 or 6 years old. She compliantly lies down on the couch and
looks at you with wide eyes.

“What exactly is the problem?” you ask the mother.

“We returned from a holiday in Florida 5 days ago. Riya was looking dull and out
of sorts since we got back. This morning, she seemed to be a little unsteady while
walking.

I thought it was tiredness after the trip, but by this afternoon, I noticed she wasn’t
moving her arms much. What terrified me was this: I tried to feed her this evening,
and I guess she wasn’t able to swallow, doctor, because she started coughing and
brought out the soup that she had just eaten.”

“That must have been scary for you,” you say sympathetically. “Can I ask you a
couple of questions while I have a quick look at her?”

“Sure.”

“Has she been ok prior this? No hospital admissions or doctor visits?”’

“Only for routine vaccinations.”

“And did anything unusual happen on your trip to Florida? I ask only because the
problem started soon after your holiday.”

“No, doctor. We spent most of our time outdoors—did a fair bit of walking in the
woods. And she absolutely loved it.”

“Was there fever at any point of time?”
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“No.”

You hand Riya a lollipop and say “I’m going to quickly examine you, ok? Your
mom will be right here, and you will feel no pain.”

“Ok” she says, but her speech seems a little slurred.

You become increasingly concerned as you examine Riya. She is afebrile; there
is no rash. She is conscious and is able to answer simple questions correctly.

However, the power is 3 in both lower limbs and 4 in upper limbs. There is hypo-
tonia in all limbs, and deep tendon reflexes are absent. There is left LMN facial
palsy. The sensory examination is normal. The child does not understand the instruc-
tions to perform a single breath test, but her shallow rapid respiration worries you,
and you decide to shift her to the pediatric ICU.

Basic blood investigations are noncontributory. Serum electrolytes are normal.
Toxicology screen is negative. You ask for a nerve conduction study and MRI.

You are discussing the case with the pediatric intensivist who will soon be in
charge of the patient. You inform him of the travel history and the signs and symp-
toms. He walks to the patient and examines her from head to toe. He finds some-
thing, does something, and the next day the patient (who you thought would need to
be intubated and mechanically ventilated) is sitting up and asking when she can
go home.

Questions What is the diagnosis in this case? What do you think the pediatrician
found? And what did he do?
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This is a case of acute neuromuscular paralysis (ANMP)—flaccid, ascending, pure
motor weakness with facial palsy.
Some causes of ANMP are [1] as follows:

(a) GBS (Guillain Barre syndrome)

(b) Porphyria

(c) Diphtheria

(d) Lyme neuroborreliosis

(e) Toxins like organophosphate and heavy metals
(f) Critical illness neuropathy

(g) Tick paralysis

(h) Snake bite

(i) Botulism

(j) Periodic paralysis

The first differential diagnosis that leaps to mind, of course, is Guillain Barre
syndrome. Botulism can also cause weakness of all limbs, but it is descending rather
than ascending [2]. Myasthenia, polio, and organophosphorus consumption do have
certain features in common with this case, but this particular presentation is unlikely
to be any of them. Hypokalemia is a possibility, but serum potassium is normal.

Looking at the etiology again—why would a 5-year-old girl who has recently
travelled to Florida present with ascending weakness with no sensory involvement?

This is a case of tick paralysis. In fact, some experts say that a meticulous search
for ticks must be made in patients with relevant travel history before entertaining a
diagnosis of Guillain Barre Syndrome.

Tick paralysis is a toxin-mediated ascending paralysis seen in Australia, the
United States, and Canada [3].

Etiopathogenesis Tick paralysis may occur after the bite of a female tick. In
Florida, the American dog tick or Dermacentor variabilis is commonly seen
(Fig. 63.1).

The female tick injects toxin while feeding on its blood meal. The toxin inhibits
sodium flux across channels, thus impairing nerve transmission [4].
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Fig.63.1 American dog
tick. (Created in
BioRender. Bhat (2025).
https://BioRender.com/
2e68p3i)

Clinical Features

(a) Weakness of lower limbs ascending to involve upper limbs and cranial nerves.
(b) Sometimes, ophthalmoplegia may be seen [5].
(c) Pupillary dilatation may be seen in some cases, especially in Australia [6].

It is seen more often in children because the dose of tick toxin per kg body
weight is more in them. It is also more frequent in girls whose long hair may mask
the tick.

Treatment Removal of the tick.

Key Takeaway
In areas where tick paralysis is known, in all cases presenting with paraparesis/
quadriparesis with no sensory involvement, a meticulous search for ticks must be
made before considering the diagnosis of Guillain Barre syndrome [7].

Behind the ear, between the scalp and the ear, is a common spot where
ticks hide.
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Abstract A middle-aged male patient admitted to a hospital with rib fractures after
aroad traffic accident is referred for neurological evaluation as there is no apparent
cause for the accident.

Story You visit the orthopedics ward to see a consult. Mr. Ratnakar is a 45-year-
old man, a known hypertensive on treatment, who was apparently well when he
started driving from his home to his office at 10 am in the morning. His car crashed
into a tree around half an hour later. Ratnakar called an ambulance and was brought
to the hospital where you work. The road where his car crashed is straight, well lit,
and extremely safe; neither Ratnakar nor the orthopedist treating him can figure out
what caused the crash. The orthopedist suspects seizures and refers the patient to
you for further evaluation.

You speak to Ratnakar and find that he has been a hypertensive for the last
3 years, on treatment with telmisartan 40 mg once a day. He remembers driving on
the road and also calling for help soon after the accident. There is no past history of
seizures, head trauma, fever, or ethanol use. In fact, apart from the fact that he wakes
up four or five times every night to pass urine, the history is not contributory.
Examination reveals a BMI of 32 and blood pressure of 150/100 mm Hg. There are
no focal neurological deficits. The fundus is normal, and the lungs are clear. Labs
reveal normal blood sugar, electrolytes, and thyroid function. Echocardiogram and
ECG are normal apart from left ventricular hypertrophy. The 24-h Holter monitor-
ing is normal. An MRI that had been done on the day of the accident to rule out
cerebral trauma is normal.

Questions What would be your next step? Would you order an EEG? Or some-
thing else? What might have caused Ratnakar’s accident?
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Analysis

It is clear from the story that the cause of the accident is not due to anything on the
road but something to do with Ratnakar himself. The normal MRI rules out a struc-
tural central nervous system lesion, and the fact that he was oriented enough to ask
for assistance immediately after the accident makes a seizure less likely.

Similarly, the practically normal Holter and echocardiogram suggest that there is
no cardiovascular cause for a possible loss of consciousness and loss of control of
the vehicle, which resulted in the accident.

The clues in the story are the fact that his BMI and blood pressure are elevated,
and an additional hint is the history of nocturia. Taken together, it seems to be a case
of sleep apnoea syndrome resulting in Ratnakar falling asleep at the wheel and
crashing his car.

Sleep Apnoea Syndrome (SAS) is characterized by frequent episodes of apnea
and hypopnea during sleep, leading to symptoms such as excessive daytime sleepi-
ness and increased cardiovascular morbidity [1]. Obstructive Sleep Apnea (OSA), a
common type of SAS, involves the dynamic collapse of upper airway tissues during
sleep, resulting in apnea and hypopnea and both short- and long-term physiological
consequences [2].

SAS encompasses a spectrum of sleep-disordered breathing, including central,
mixed, and obstructive apneas and hypopneas. It is a common disorder, affecting a
significant portion of the adult population. The prevalence varies depending on the
definition used but is estimated to be approximately 15-30% in males and 5-15% in
females when OSA is defined as an apnea—hypopnea index (AHI) greater than five
events per hour of sleep.

The primary classification is based on the underlying mechanism:

(a) Obstructive sleep apnea (OSA): Results from upper airway collapse despite
ongoing respiratory effort.

(b) Central sleep apnea (CSA): Occurs due to a lack of respiratory drive from
the brain.

(c) Mixed sleep apnea: A combination of both obstructive and central components.

(d) Treatment-emergent central sleep apnea: Emergence or persistence of central
apneas with the use of positive airway pressure (PAP).

Etiopathogenesis

The etiology of OSA is multifactorial, involving a combination of anatomical and
physiological factors.
Risk factors include:

1. Obesity: Excess weight contributes to increased soft tissue in the upper airway
(Fig. 64.1).
2. Craniofacial abnormalities that narrow the upper airway.
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Fig.64.1 OSA— g Ty
increased soft tissue due to - Y
obesity. (Created in V. S \
BioRender. Bhat (2025).
https://BioRender.com/
2e68p3i)

Increased soft tissue -
upper airway obstruction

3. Nasal obstruction: Such as septal deviation or nasal polyps.
4. Family history: A genetic predisposition may increase the risk of OSA.

Pathogenesis

The pathogenesis of OSA involves repetitive collapse of the upper airway during
sleep, leading to intermittent hypoxia and sleep fragmentation. This process triggers
a cascade of physiological consequences, including:

(a) Increased sympathetic nervous system activity
(b) Endothelial dysfunction

(c) Systemic inflammation

(d) Increased cardiovascular morbidity [3].

Clinical Features [4]
Patients with OSA often present with a constellation of symptoms, including

(a) Loud, disruptive snoring—because of narrowing of airways
(b) Witnessed apneas during sleep

(c) Excessive daytime sleepiness

(d) Nonrestorative sleep

(e) Morning headaches

(f) Nocturia—due to hypoxia which stimulates ANP
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Investigations [5]

(a) Polysomnography (PSG): The gold standard for diagnosing OSA, PSG involves
overnight monitoring of various physiological parameters, including brain
activity, eye movements, muscle activity, heart rate, and respiratory effort.

(b) Home sleep apnoea testing (HSAT): Portable monitoring devices can be used to
diagnose OSA in the home setting, particularly in patients with a high pretest
probability of moderate to severe OSA.

(c) Epworth sleepiness scale (ESS): This questionnaire helps quantify daytime
sleepiness, with a score > 9 indicating abnormal sleepiness.

Diagnosis

OSA is diagnosed based on the presence of characteristic symptoms and objective
evidence of sleep-disordered breathing on sleep testing. Diagnostic criteria include
an AHI of >5 events per hour, accompanied by symptoms such as sleepiness,
fatigue, insomnia, or other symptoms that impair sleep-related quality of life.
Treatment: The management of OSA aims to alleviate symptoms, improve sleep
quality, and reduce the risk of long-term complications.
Treatment options include the following:

(a) Continuous positive airway pressure (CPAP): CPAP therapy involves delivering
pressurized air through a mask to keep the upper airway open during sleep.

(b) Oral appliances: Mandibular advancement devices (MADs) can be used to
reposition the lower jaw and tongue, thereby increasing the size of the upper
airway [5].

(c) Weight loss: Weight reduction can improve OSA severity in overweight or
obese patients.

(d) Positional therapy: Avoiding sleeping in the supine position can reduce the fre-
quency of apneas in patients with positional OSA.

(e) Surgery: In selected cases, surgical procedures such as uvulopalatopharyngo-
plasty (UPPP) or maxillomandibular advancement (MMA) may be considered.

(f) Hypoglossal nerve stimulation: This involves implanting a device that stimu-
lates the hypoglossal nerve to maintain upper airway patency.
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Abstract A known case of diabetes and hypertension presents to a physician con-
cerned about warts on his body.

Mr. NH has been your patient for many years, following up once in a while for
his diabetes and hypertension. You ask the routine questions, do a brief examina-
tion, and find that his blood pressure and blood sugar are under control.

“Hey doc, can you refer me to a skin doctor?”

“Sure, what’s up?” you ask.

“There are these sudden funny warty growths I’ve got on my ear, on my palms,
and on my groin. They itch quite a bit. My wife says I have to get it looked into,”
he says.

The lesions that he shows you are as in Figs. 65.1a and b.

Question What do you think NH has. Does he need a referral to a dermatologist or
someone else?

Answer The lesions are seborrheic keratoses, and this is the “sign of Leser Trelat.”
Panel 1 shows a background of acanthosis nigricans. Mr. NH must be referred
immediately to an oncologist.
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Figs. 65.1 (a and b) Images contributed by Dr. Michelle, Department of Dermatology, FMMC

Disease Description

The sign of Leser Trelat is one of the dermatological manifestations of malig-
nancy—seborrheic keratoses, sometimes on a background of acnathosis nigricans.
It most commonly seen in gastric adenocarcinoma [1]. It can also be seen in colon,
lung, and breast cancer [2]. However, it must be noted that seborrheic keratoses are
fairly common and are often not associated with malignancy. It is the sudden explo-
sive increase in the number and size which must give rise to a suspicion of malig-
nancy [3]. This increase is due to cytokines and growth factors—epidermal growth
factor and alpha-transforming growth factor—secreted by the malignancy.

Other cutaneous lesions associated with malignancy are tripe palms, malignant
acanthosis nigricans, and florid cutaneous papillomatosis. It is important to note that
seborrheic keratoses might also be a side effect of cyclophosphamide.

Curth’s postulates [4] which increase the probability of dermatosis being associ-
ated with a malignancy.

1. Concurrent onset: Dermatosis and malignancy occur concurrently.
2. Parallel course: Treatment of malignancy results in the remission of dermatosis.
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. Uniformity: Specific malignancy associated with specific dermatosis.
. Statistical significance: Statistically significant association between malignancy

and dermatosis.

. Genetic basis: Genetic association between dermatosis and malignancy.

The sign of Leser Trelat, if associated with malignancy, has sinister prognostic

significance since it is associated with more malignant tumors. However, recent
published literature questions the association of seborrheic keratosis with malig-
nancy [5].

Key Takeaway

The importance of the sign of Leser Trelat is that it may occur prior to the develop-
ment of malignancy and is an indicator that the patient must be screened for
malignancy.
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Abstract An adolescent who has received multiple transfusions presents with epi-
staxis and rhinorrhea.

Story Your neighbor approaches you as you arrive home in the evening. You
greet her.

“Hi, Mrs Mehra.”

“Hello, Doctor. I'm so sorry to trouble you when you are just reaching home.”

“No problem. You look very upset, what’s the matter?”’

“You know my nephew Kripal, who stays with me? He is not keeping very well.”

“Yes, I've heard you discussing this with my mother.”

“He went to hospital last Saturday for his routine blood transfusion. He was ok
then. Then he started having a bit of a cold and headache. He suddenly started feel-
ing worse, he started having some eye pain, and this morning, he started bleeding
from the left nostril. He’s looking really sick today and I’'m wondering whether to
call my sister—his mum—from their home in the village. Would you mind having
a look at him?”

“Certainly, Mrs Mehra. Let me just pop into my house, freshen up, and I will be
at your place in 15 minutes.”

After a while, you go to Mrs. Mehra’s house.

“Hi, Kripal,” you say as you see the 15-year-old boy lying in bed looking miser-
able. “Your aunt asked me to have a quick look at you. Would that be ok?”

“Yes, doctor,” Kripal says wearily.

“How are you feeling right now?”
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“Not that good, doctor. I’'m feeling pretty sick and I couldn’t keep my lunch
down. My face hurts too—the left side.”

You observe that there is rhinorrhea, and the left side of the face looks swollen
and a little red. The left eye looks a little red too.

Questions What do you think is happening to Kripal? Is it a simple sinusitis, or
something more dangerous?
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We have a young boy who is receiving regular blood transfusions. This means that
Kripal might have either beta-thalassemia or sickle cell disease or aplastic anemia.
Regardless of the reason for transfusions, a consequence of repeated blood transfu-
sion is iron overload [1]. One of the drugs used to manage iron overload is deferox-
amine [2]. Deferoxamine increases the risk for invasive fungal infections like
mucormycosis [3].

Thus, the rhinorrhea, epistaxis, swelling, and redness of one side of the face
indicate that Kripal may have developed mucormycosis.

Iron chelation is used to remove excess iron, detoxify non-transferrin-bound iron
and prevent iron accumulation in patients who have iron overload secondary to
repeated blood transfusions [4].

Indications for iron chelation include [5] the following:

After 10-20 RBC transfusions, at least 100 mL of RBCs per kg have been admin-
istered along with either

* Ferritin level of 1000 ng/mL on two consecutive tests obtained when well
» Liver iron concentration >5 mg/g dry weight or
* Cardiac T2* magnetic resonance imaging (MRI) <20 milliseconds

Deferoxamine It is an efficient iron chelator; however, it must be infused subcuta-
neously overnight for 5-7 days a week, which increases noncompliance [6].

Mucormycosis Mucor is ubiquitous, and the rarity of human infection is because
of the intact immune system [7]. It follows that patients who develop mucormycosis
have a predisposing factor, possibly one which results in immunocompromise.

The following are the risk factors for mucormycosis [8]:

(a) Diabetic ketoacidosis

(b) Glucocorticoids

(c) Hematologic malignancies

(d) Hematopoietic stem cell transplantation
(e) Solid organ transplantation

(f) Deferoxamine

(g) Recent COVID-19

(h) Malnutrition

Key to the pathogenesis of mucorales is its ability for [9]

(a) Utilizing excess free iron
(b) Angioinvasion
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Clinical Features [10]

Patients present initially as acute sinusitis with headache, fever, and nasal discharge.
The infection then escalates into a pansinusitis, following which contiguous struc-
tures are involved as well.

Spread of infection beyond sinuses is indicated by

(a)
(b)
(c)
(d
(e)
()
(@

Palatal necrosis and eschars

Turbinate destruction

Facial swelling and erythema

Black eschar due to tissue necrosis secondary to vascular invasion
Periorbital edema, proptosis, and blindness

Loss of facial sensation

Obtundation

Treatment [11]

1. Surgical debridement
2. Liposomal amphotericin
3. De-escalation to posaconazole or isavuconazole

Key Takeaway
In a patient with the risk factors for mucormycosis who presents with features of
sinusitis but looks disproportionally ill, consider mucormycosis.
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Abstract A haughty uncle admitted to a hospital with sudden illness after an attack
of gastroenteritis.

Story You are at your customary monthly dinner with your favorite cousin Anju—
you generally spend a pleasant couple of hours discussing work, travel, and music.
This evening, however, Anju seems a little upset and moody.

“OKk, spill. What’s up with you today?”

“Sorry I'm so glum, Ritu. It’s just that I visited Uncle Sanjay this evening, and I
really got bugged. I did it as a matter of politeness and because my dad asked me to.
It’s not like I enjoy meeting him.”

“What did he do to piss you off?”

“Well, he asked me how work was going at the gallery. I got a little carried away
talking about this painter who I'm convinced is going to make it big very soon.”

“Ok...”

“And he sat there all the while, listening to me with this sneer on his face as if he
couldn’t be less interested in what I was saying.”

“That must have been irritating.”

“Yes, but what’s worse, he then sat there with his eyes half closed like I was bor-
ing him to a coma. I’'m talking about my gallery—my life’s work!”

“Yes, I do understand, but listen, you really shouldn’t let our relatives aggravate
you like this, you know what they’re like.”

“That’s true,” Anju says and asks for another martini.

It is probably 2 weeks later that you are sitting in a very busy outpatient clinic
when your aunt—Sanjay’s wife—Sunaina calls you.

© The Author(s), under exclusive license to Springer Nature Singapore Pte 403
Ltd. 2025

S. Bhat, Clinical Conundrums to Practice Diagnostic Reasoning,
https://doi.org/10.1007/978-981-95-0636-1_67


http://crossmark.crossref.org/dialog/?doi=10.1007/978-981-95-0636-1_67&domain=pdf
https://doi.org/10.1007/978-981-95-0636-1_67#DOI

404 67 Weakness of Limbs and Difficulty in Swallowing After an Attack of Gastroenteritis...

“Just a quick question, Ritu. Your uncle had loose stools and a tummy upset after
eating at that new chaat place. I went to the neighborhood clinic and the doctor
prescribed racecodotril and ciprofloxacin. Can he take these?”

“Yes, yes sure,” you say absently as the clinic nurse peers in to give you a stern
look and say “Many patients are waiting, doctor.”

A couple of days later, Sunaina calls again, this time in a panic.

“Ritu, I've just admitted Sanjay to the hospital. Since yesterday, he had severe
weakness in his arms and legs and could barely keep his eyes open. I'm really
frightened,” she says and starts weeping.

“I’1l be there as soon as I can,” you tell her.

Questions What is happening with Sanjay? Is it just an intercurrent infection in a
haughty man? Or is something else at play here?
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Analysis
These points must be noted:

(a) The initial history of a sneering look and half-shut eyes
(b) The weakness of limbs and eyes after taking ciprofloxacin

This looks like an undiagnosed case of myasthenia gravis with sudden worsening
due to the fluoroquinolone prescription.

Myasthenia gravis (MG) is an autoimmune neuromuscular disorder character-
ized by weakness of ocular, bulbar, limb, and respiratory muscles. The intensity of
weakness varies, depending on exertion and rest [1].

It occurs due to antibodies against acetylcholine receptors (AChR) in the post-
synaptic membrane, which prevent sodium ingress and depolarization [2]. This
results in muscle weakness. The global prevalence is 150-200 cases per 1,000,000
population [3].

Classification
Based on involvement:

(a) Ocular myasthenia
(b) Generalized myasthenia where ocular, bulbar, limb, and respiratory muscles are
involved [2]

Based on severity, MG may be classified as follows [4]:

* Class I—Isolated ocular muscle weakness

e Class [I—Mild weakness involving non-ocular muscles

e Class [Il—Moderate weakness involving non-ocular muscles
* Class IV—Severe weakness involving non-ocular muscles

e Class V—Intubation due to respiratory muscle weakness

Pathogenesis

Myasthenia gravis is an autoimmune disease. The following have been implicated
in the pathogenesis:

(a) Autoantibodies are formed against ACh receptors. Initially, the receptors are
cross-linked and internalized, preventing the action of ACh on them. However,
later in the course of the disease, there is complement-mediated destruction of
the receptors [5] (Fig. 67.1).
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Fig. 67.1 Normal neuromuscular transmission (Panel 1); Ach receptors preventing Ach binding
to receptors in MG (Panel 2). (Created in BioRender. Bhat, S. (2025) https://BioRender.
com/8pqtizu)

(b) MuSK—Some patients have antibodies against the muscle-specific kinase
which is a transmembrane protein in the postsynaptic area of the neuromuscular
junction [6].

(c) More than 90% of patients with MG have thymic abnormalities [7]. Thymic
hyperplasia or malignancy may be the source of the antigen that drives
autoimmunity.

(d) There may be a genetic component as well, as the following haplotypes have
been found to be more common in patients with myasthenia—HLA-B8, DRw3,
and DQw?2 [8].

Clinical Features [9]

1. Fatiguable proximal muscle weakness—decreased strength of contraction with
sustained activity.

2. Ptosis, diplopia—pupillary involvement is not seen and goes against a diagnosis
of MG [10].

3. Myasthenic sneer when the patient tries to smile—the corners of the mouth do
not move, only the middle part of the lip moves, causing the characteristic
sneer [11].

4. Dysarthria, dysphagia, and difficulty in chewing hard foods [12].

Diagnosis

(a) Ice pack test [13]
(b) Presence of autoantibodies against AChR and MuSK
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(c) Electrodiagnosis: nerve conduction studies with repetitive nerve stimula-

tion tests

(d) Single fiber electromyogram

Treatment

B~ W

. General measures: Patient education—all patients must be provided with a list of

drugs that exacerbate myasthenia (in this case, fluoroquinolones were the cul-
prit) [14].

. Vaccination—seasonal flu and pneumococcal vaccinations; however, live attenu-

ated vaccines must be avoided in patients on immunosuppression.

. Chronic immunotherapy—oral glucocorticoids [15].
. Symptomatic therapy—acetylcholinesterase inhibitor pyridostigmine [16].
. Thymectomy in patients who are unresponsive to ACh inhibitors [17].

Myasthenic Crisis [18]

Myasthenic crisis is a life-threatening exacerbation of myasthenia gravis causing
respiratory failure.

Management

Plasmapheresis

Intravenous immunoglobulins
Pulsed glucocorticoids
Biologicals like efgartigimod alfa
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Grade Very easy.
Abstract Man found dead in bed on honeymoon.

Story Glen is happier than he ever thought he would be. His business is booming,
he is newly married, and he is in beautiful Bali for his honeymoon along with his
gorgeous wife Sharol (Fig. 68.1). Here in the sun, sipping on mimosas with Sharol—
the real world seems very far away. His niggling health issues—his blood pressure
which never came down, his cholesterol level which seemed to be rising at every
clinic visit, his chronic acidity—they all seem imaginary. He feels ready to take on
the world. Why, didn’t he accomplish a spectacular win at the badminton court this
morning? Of course, his opponent was a resort employee who was probably playing
to lose, but still.

He stretches luxuriously and tells Sharol to get ready and join him at the dock so
they can take a ride on a speedboat.

That night, after a scrumptious meal in the moonlight, Glen and Sharol decide to
go to bed. Glen showers and surreptitiously swallows a pill that his friend had given
him—winking and saying—*You have to keep that young bride of yours happy!” In
fact, while stocking up on medicines prior to travel, Glen had requested his physi-
cian for some help in this regard, but the good doctor categorically refused, saying
that it would have adverse effects on his health.

Glen and his bride turn in and turn the lights off. The next morning, Sharol opens
her eyes to the terrifying realization that her new husband is very dead. She screams,
calls for help, and has the traumatic experience of spending the last day of her hon-
eymoon arranging to repatriate her husband’s remains.

Questions Was Glen’s death a consequence of overeating, badminton, and honey-
moon high jinks? Or was there another factor contributing?
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Fig.68.1 Glen and Sharol
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Analysis

This is most likely a case of Sexual Activity-related Sudden Death (SArSD). The
common causes of SArSD are [1]

(a) Coronary artery disease
(b) Subarachnoid hemorrhage with ruptured berry aneurysm

Of these, considering his risk factors of hypertension and dyslipidemia, coronary
artery disease is likely. However, one must also take in to account the fact that he
took a tablet to enhance his performance. This, in all likelihood, was one of the
phosphodiesterase inhibitors like sildenafil. If Glen was already on nitrates for isch-
emic heart disease (again very likely), the two would have interacted to cause
hypotension.

Sildenafil [2]

It acts by inhibiting phosphodiesterase. The end effect is increased cGMP causing
dilatation of penile arteries, causing increased blood flow to the penis and erection
(Fig. 68.2).

e % —
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Guanylate ey
Cyclase
PKG

( Calcium +
Arterial muscle relaxation
& dilatation

Increased penile arterial
inflow

Erection

Fig. 68.2 Effect of sildenafil on penile blood flow. cGMP cyclic GMP, PDE5 phosphodiesterase
5, PKG phosphokinase
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As can be seen from the figure, nitrates also have the effect of combining with
guanyl cyclase to increase the formation of cGMP, which causes a generalized arte-
rial dilatation. Hence, nitrates potentiate the action of sildenafil and tend to cause a
precipitous fall in blood pressure which may precipitate cardiac death.

Risk factors for SArSD include [3]:

(a) Obesity
(b) Use of cocaine
(c) Medications for erectile dysfunction

Key Takeaway
Patients should avoid taking PDE-5 inhibitors within 24—48 h of nitrate use.

References

1. Lopez-Garcia P, de Leon MSS, Hernandez-Guerra A, Fernandez-Liste A, Lucena J, Morentin
B. Sudden death related to sexual activity: a multicenter study based on forensic autopsies
(2010-2021). Forensic Sci Int. 2024;354:111908.

2. Smith BP, Babos M. Sildenafil. In: StatPearls [Internet]. Treasure Island (FL): StatPearls
Publishing; 2025 [cited 2025 Mar 27]. Available from: http://www.ncbi.nlm.nih.gov/books/
NBK558978/.

3. Lee S, ChaeJ, Cho'Y. Causes of sudden death related to sexual activity: results of a medicolegal
postmortem study from 2001 to 2005. J Korean Med Sci. 2006;21(6):995-9.


http://www.ncbi.nlm.nih.gov/books/NBK558978/
http://www.ncbi.nlm.nih.gov/books/NBK558978/

®

Check for
updates

Grade Easy.
Abstract A middle-aged male with loss of weight and fever.

Story Mr. Jijo, a 40-year-old male, is under the care of your surgery colleague for
a left scrotal varicocele. He is referred to you for evaluation of fever and loss of
weight. You speak to him and elicit a history of fever, night sweats, loss of appetite,
and weight. There is no history of contact with tuberculosis. No history of cough,
headache, loose stools, or burning micturition, though Jijo says he has passed clots
of blood in his urine a week ago.

You examine him and note that his BMI is 17. He is pale. His lungs are clear,
abdomen is soft, and nervous system examination is normal. You examine the scro-
tal varicocele that your colleague has documented—it is quite large and does not
drain when the patient is recumbent.

Questions What might be the cause of Jijo’s loss of weight and fever? How would
you like to proceed with investigations and treatment?
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Analysis
The points worth noting here are as follows:

(a) The scrotal varicocele that does not drain on recumbency is itself a red flag.
(b) The passing of clots in the urine is very suggestive of renal cell carcinoma.

With the high clinical suspicion of renal cell carcinoma, Mr. Jijo requires an
abdominal CT scan.

Renal cell carcinomas (RCC) originate in the renal cortex and unfortunately are
usually asymptomatic until the disease is advanced. It is more common in males
than females and are usually seen between the age of 60 and 80 [1].

Etiopathogenesis [2]
The risk factors of RCC are

(a) Smoking

(b) Analgesic abuse

(c) Hypertension

(d) Obesity

(e) Genetic predisposition

(f) Exposure to asbestos and cadmium
(g) Cytotoxic chemotherapy

(h) Acquired cystic disease of the kidney

Clinical Features [3]

Fever, loss of weight, and loss of appetite

Hematuria, history of passing blood clots in the urine

Abdominal mass

Varicocele—which does not empty on recumbency since the mass obstructs the
gonadal vein at the point of renal vein entry

Cachexia

Anemia, sometimes erythrocytosis, and thrombocytosis

7. Hypercalcemia

Sl o

oW

Investigations

CT abdomen
MRI abdomen
Biomarkers
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Treatment

Nephrectomy
Adjuvant therapy with pembrolizumab [4]

For metastatic RCC: sorafenib, sunitinib, bevacizumab, pazopanib and axitinib,

and everolimus and temsirolimus [5].
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Grade Very easy.

Abstract A patient admitted to a hospital after a fracture sustained in a road traffic
accident becomes violent and agitated.

Story Jidin and his friends were getting back home after a party when Jidin’s bike
crashed, and he sustained a fall and unfortunately fractured his left tibia. The depart-
ment of orthopedics admits him and advises intramedullary nailing.

The patient is posted for surgery the next morning. The surgery is successful, and
Jidin is shifted to the ward for physiotherapy and postoperative care. Jidin is recov-
ering well apart from two episodes of loose stools and a slight headache on postop-
erative days 1 and 2. However, he takes a turn for the worse on day 4, and a medicine
consult is sent.

You go to the orthopedic ward to assess Jidin, and when you near his bed, you
are greeted by a stream of colorful invective. You resist the temptation to tell Jidin
to go wash his mouth out with soap and proceed to examine him.

You note:

Heart rate: 110/min

BP: 150/70 mm Hg

Respiratory rate: 28 breaths/min
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The patient is febrile, diaphoretic, and extremely agitated.
Tongue is dry.

No focal neurological deficits.

No neck stiffness.

Questions Why do you think Jidin is so agitated? Is it the frustration of being
cooped up and inactive? Or is something else happening? How do you proceed with
investigations and management?
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Analysis

This is a very easy puzzle.

Clues: The fact that the patient is returning from a party and has an accident is a
clue to the possibility of alcohol intoxication. The headache and GI upset on days 1
and 2 are the first symptoms of minor withdrawal. The extreme agitation, hyperten-
sion, tachycardia, and diaphoresis are typical of delirium tremens which can occur
between 4 and 8 days after the last drink.

Other causes of agitation/confusion in a patient with alcohol dependence syn-
drome are

(a) Intoxication

(b) Withdrawal

(c) Wernicke’s encephalopathy/Korsakoff’s psychosis
(d) Hypoglycemia

(e) Subdural hematoma

(f) Hepatic encephalopathy

The effect of sudden cessation of alcohol in an individual who is habituated to its
consumption may have different clinical manifestations:

(a) Withdrawal—anxiety, headache, and gastrointestinal symptoms
(b) Alcohol withdrawal seizures

(c) Alcoholic hallucinosis: visual or auditory hallucinations

(d) Delirium tremens

Etiopathogenesis [1, 2] (Fig. 70.1)

GABA Glutamate
receptors receptors
downregulated upregulated

Inhibition

Sudden cessation Hyperarousal
Excitation ‘

Fig. 70.1 E-etipathogenesis of alcohol withdrawal syndrome
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Investigations

1. Blood glucose

2. Serum electrolytes

3. Liver function test

4. Neuroimaging to rule out subdural hematoma as the cause of seizures

Treatment [2, 3]

Hydration.

Correct hypokalemia, hypomagnesemia, and hypophosphatemia if present.
Sedation.

Administration of thiamine.

Chlordiazepoxide.

Treatment of seizures: benzodiazepines and phenobarbital are the preferred
agents [4].

A

Key Takeaway
Always consider alcohol withdrawal as a cause for unexplained agitation and auto-
nomic hyperactivity in a hospitalized patient.
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Abstract A young man presents after a bike accident with shock unresponsive to
volume replacement.

Story N is an 18-year-old boy, the proud possessor of a KTM bike. Drunk on cheap
whiskey and speed, he not unexpectedly comes a cropper and is brought to a hospi-
tal by terrified friends.

You are on duty in the ER when he is brought in—and you do a quick survey. You
note that his blood pressure is 90/70 mm Hg, he looks pale, he is conscious, and he
is in obvious pain and distress. There are multiple abrasions all over his body; some
wounds are bleeding heavily. There are no petechiae on the chest. You send him in
for X-rays, start him on iv fluids, send for blood grouping and typing, and adminis-
ter pain relief.

You have rushed 2 pints of fluids, packed RBC transfusion is on flow, and you are
a little worried that the BP is not picking up. There is no fracture of the lower limbs,
and the ultrasonogram abdomen shows no signs of splenic/hepatic injury. IVC col-
lapsibility index is normal. You have a look at the chest X-ray (Fig. 71.1) and ECG
(Fig. 71.2).

Questions What do you think is the cause of the hypotension? How would you
manage Mr. N? What are the other signs that might be seen?
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Fig.71.1 Chest X-ray.
(Image from author’s
collection)

Fig.71.2 ECG. (Image from author’s collection)
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Fig. 71.3 Approach to shock

Analysis

The causes of hypotension are as follows (Fig. 71.3).

Hypovolemia is unlikely since fluid has been replaced and IVC is normal. The
timeline of this scenario does not go in favor of septic shock. The patient character-
istics are not suggestive of massive MI, and ECG does not show arrhythmia. In a
road traffic accident, fat embolism [1] is a possibility; however, there is no fracture
femur in this case. Cardiac tamponade is likely, given the chest X-ray demonstrating
cardiomegaly and the ECG showing low-voltage complexes.

Cardiac tamponade is due to a pressurized pericardial effusion compressing the
ventricles, diminishing venous return and impairing cardiac output.

Common Causes [2]

* Blunt or penetrating trauma to the chest

* Complications from cardiac catheterization or pacemaker insertion
* Postcardiac surgery

* Aortic dissection

* Myocardial infarction

Pathogenesis (Fig. 71.4)

(a) Pressurized pericardial effusion—decreased venous return to right ventricle:
Blue arrow

(b) Interventricular septum bulging into left ventricle because of increased interde-
pendence of ventricles: Yellow arrow

(c) Decreased left ventricular volume: Black arrow



424 71 Refractory Shock After Trauma—The Bloody Biker

Fig.71.4 Pathogenesis of
cardiac tamponade.
(Created in BioRender.
Bhat, S. (2025) https://
BioRender.com/pSpjtyr)

Clinical Features

1. Becks triad [3]
 Falling arterial pressure
* Rising venous pressure
* Muffled heart sounds
2. Prominent x descent and absent y descent [4]
3. Paradoxical pulse: Inspiratory fall in systolic blood pressure >10 mm Hg [5]

Treatment

Emergent pericardiocentesis [6]
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