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Department of 50-year-old male farmer presented with the first episode of sudden onset weakness involving 
Medicine, Maulana A all four limbs simultaneously for the last 8 hours. There were no sensory symptoms. The 
Azad Medical College patient was a chronic smoker (two cigarettes/d) for the past 20 years. There was no family history of 
and Assoc LN Hospitals, similar episodes. His pulse rate was 88/min, blood pressure 150/90mm Hg and respiratory rate 20/ 
New Delhi, India min. General examination showed minimal bilateral pedal edema and grayish pigmentation over 

face, knuckles and palmar creases with no evidence of clubbing [Figures 1, 2]. Abnormal findings
Correspondence: on the nervous system examination included flaccid quadriparesis (power grade 2/5 in proximal
Nirmal Kumar, 

muscles and 3/5 in distal muscles of the upper and lower limbs) with deep tendon reflexes and 
doc.nirmal@gmail.com plantar reflexes being not elicitable. 

What are the possible differential diagnoses for this condition?
: 06-06-06 

Review completed : 28-08-06 The initial differential diagnosis of acute onset quadriparesis without alteration of sensorium or 

: 04-09-06 sensory or bladder-bowel affection would include: 

: 17102557 1. Electrolyte disturbances: hypokalemia, hyperkalemia, hypercalcemia, hyper- or hypo-natremia, 
J Postgrad Med 2006;52:308-11 hypophosphatemia and hypermagnesemia 

Central nervous system (CNS) disorders: transverse conduction study for myasthenia and muscle enzymes for 
myelitis, ischemic or traumatic cord lesions. myopathy. Myasthenic weakness responds well to 
Guillain-Barré syndrome (GBS) edrophonium/ neostigmine and this could be used as a 
Disorders of the neuromuscular junction: myasthenia diagnostic tool. In a stuporous patient, evaluation begins with 
gravis, Lambert-Eaton syndrome brain imaging. 
Muscle disorders: Channelopathies and myopathies 
Systemic evenomation: Snake bite, tick paralysis or It is pertinent to mention here that tests are not infallible. In 
Scorpion sting its initial stages, GBS can have a normal EMG/ NCV report 

and no abnormal cerebrospinal fluid findings. Hence if 
What would be the stepwise approach for management of suspicion is high, IV immunoglobulin should be started 
this patient in the emergency? empirically. Hypokalemic periodic paralysis can occasionally 
Respiratory pump failure indicated by a low arterial oxygen present with near normal S. K+ levels. Hence this possibility 
saturation and falling single breath counts (normal>30) should should be kept high in adolescents presenting with recurrent 

E-mail: 

Received 

Accepted 

PubMed ID 

2. 

3. 
4. 

5. 
6. 

be determined on priority. It could occur suddenly even in 
apparently stable patients, hence close observation is necessary. 
Rapid respiratory paralysis is more commonly encountered in 
snake bite, GBS, ascending myelitis and hypokalemic periodic 
paralysis. 

In an alert patient with flaccid quadriparesis and no upper 
motor neuron signs, initial laboratory evaluation should include 
determination of serum electrolyte levels (Na, K, Ca, Mg, PO4), 
as these derangements are often readily correctable. 
Dyselectrolytemias can also produce ECG changes and cardiac 
rhythm abnormalities. If electrolytes are normal, further testing 
should be on the lines of the other diagnostic possibilities 
entertained: Electromyography (EMG) or nerve conduction 
velocity (NCV) study and lumbar puncture for suspected GBS; 
cervical cord MRI for lesions in the CNS, repetitive nerve 

episode of quadriparesis, especially precipitated by a high 
carbohydrate diet or strenuous exercise. 

Reports of other investigations were as follows: 
Hb 10.8 g/dl, Total leukocyte count 9400/mm3 with a 
differential count showing polymorphic predominance 
(P

76
L

20
M

2
E

2
), ESR 23 mm at the end of 1 hr, Random Blood 

Sugar (RBS) level 198 mg/dl, S. creatinine 0.7 mg/dl, S. sodium 
136 meq/L, S. potassium 1.9 meq/L. 

ABG showed mixed metabolic and respiratory alkalosis (pH 
7.53, serum bicarbonate 29.7, pCO

2
 38, sPO

2
 96.8%). 

ECG showed T wave flattening. 

Patient was managed with intravenous potassium replacement 
with near complete recovery of muscle power by the next day. 
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Figure 4: Contrast CT scan chest showing cavitatory lesions in the right 

lung 
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Figure 1: Clinical photograph of the patient showing diffuse grayish 

pigmentation over the face. 

Figure 2: Clinical photograph showing the pigmentation over knuckles 

Figure 5: Section shows tumor cells with moderate cytoplasm, ill distinct 

cytoplasmic borders and round nucleus, some of them having 1-2 nucleoli. 

No differentiation is obvious (H&E, 100x) 

Figure 3: Contrast CT scan chest showing the mediastinal mass lesion 

Despite providing oral potassium supplementation 
subsequently, patient’s serum potassium levels remained 
depressed even after 3-4 days of therapy. Alkalosis persisted, 
too. 

The appropriate response to renal K+ secretion is to excrete 
less than 15 mmol/d of K+ in the urine. A rapid and simple test 
designed to evaluate the driving force for net K+ secretion is 
the transtubular K+ concentration gradient (TTKG). The 
TTKG is the ratio of the K+ concentration in the lumen of the 
collecting duct to that in peri-tubular capillaries or plasma. 
Hypokalemia with a TTKG greater than 4 suggests renal K+ 

Figure 6: Peroxidase anti-peroxidase staining for epithelial membrane 

antigen showing strong positivity (100x) 

loss due to increased distal K+ secretion. 

Are there any clues to explain the persistent hypokalemia in 
this patient? 
Persistent hypokalemia despite adequate oral potassium 
supplementation is indicative of GI/ renal loss of potassium. 
This is especially true in a if patient without pre-existing renal 
disease, who is not receiving diuretics or drugs like 
amphotericin. Persistent renal potassium loss is seen with 
hyperaldosteronism (primary/ secondary) or Cushing’s 
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syndrome. Other rare causes include renal tubular acidosis 
(type 1 and 2), metabolic acidosis, Liddle’s syndrome and 
Bartter’s syndrome. 

It would be noticed that the patient has peripheral edema, 
diabetes, hypertension, metabolic acidosis and skin 
pigmentation in a peculiar distribution. In endocrinological 
causes of hyperpigmentation, the darkening of the skin may 
be of equal intensity over the entire body or may be accentuated 
in sun-exposed areas, palmar creases, sites of friction, scars and 
oral mucosa. 

Cushing’s. The best time to measure ACTH is between 11 
PM and 1 AM.[3] High dose DST involves administering 2 mg 
dexamethasone q6h for 48 hours; a >50% reduction in plasma 
cortisol defines a positive response. An important caveat here 
is that a positive test occurs in 10% of patients with ectopic 
ACTH syndrome (so called occult ectopic corticotrophin 
syndrome). 

Plasma ACTH level was 350 pg/ml (normal<46 pg/ml). Serum 
cortisol level after dexamethasone suppression (2 mg 
dexamethasone 6 hourly for 2 days) was 49 µd/dl. The very 
high levels of serum cortisol, non suppressibility by steroids 
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Hence, Cushing’s syndrome could be considered as a likely 
cause of hypokalemia. Edema is not seen in Conn’s syndrome. 
Secondary hyperaldosteronism from a high renin state is 
another possibility. 

How do we prove the presence of Cushing’s syndrome? 
A simplified flow chart depicts the steps in investigating for 
the presence of Cushing’s syndrome [Chart 1]. 

The appropriate screening test is an overnight dexamethasone 
suppression test (DST) or low dose DST. Serum cortisol level 
less than 2 µg/dl virtually excludes Cushing’s.[1] Pseudo-
Cushing’s syndrome is seen in depressed patients and if strongly 
suspected should be worked up as depicted in the flowchart. 
Demonstrating loss of circadian rhythm of plasma cortisol and 
elevated urinary free cortisol levels are alternate screening tests 
but have no specific advantage over the dexamethasone 
suppression tests.[2] 

In our patient, an overnight dexamethasone suppression test 
(with 1 mg dexamethasone) showed a serum cortisol level (8 
AM) of 58 µg/dl. 

How would you determine the etiology for Cushing’s 
syndrome in the patient? 
The work up is indicated in the flowchart [Chart 2]. 

ACTH levels are the starting point in detecting etiology of 

and associated hypokalemia and metabolic alkalosis suggested 
an ectopic ACTH producing neoplasm. 

What could be the possible primary tumor in this patient? 
Etiologies for ectopic ACTH tumors include small cell cancer 
lung 45%, thymic carcinoid 15%, bronchial carcinoid 10%, islet 
cell tumors 10%, other carcinoids 5%, pheochromocytomas 2% 
and ovarian adenocarcinomas 1%.[4] The most common primary 
site of such a tumor is the chest, hence imaging of the chest is 
the appropriate initial approach. 

A chest radiograph showed right lower zone consolidation 
with widening of superior mediastinum. CT scan chest and 
abdomen showed a heterogeneously enhancing mass (7.6 x 
4.5 x 8.4 cm) in the anterior mediastinum with multiple 
cavitatory lesions in right upper lobe and posterior basal 
segment of right lower lobe with bilateral enlarged adrenals 
[Figures 3, 4]. CT head showed normal pituitary fossa and 
brain parenchyma. CT guided biopsy showed a round cell 
tumor expressing epithelial membrane antigen and 
cytokeratin and negative for leukocyte common antigen, 
chromogranin and S-100 [Figures 5, 6]; suggestive of small 
cell carcinoma lung (WHO intermediate type). 

A final diagnosis of small cell carcinoma lung (SCLC) with 
ectopic corticotropin syndrome presenting as hypokalemic 
paralysis was made. Patient was treated with combination 
chemotherapy with cyclophosphamide, doxorubicin and 

Plasma ACTH 

Undetectable Detectable 

CT scan adrenals 
ACTH dependent 

disease 

High Dose Dexamethasone 
Supression Test 

Positive Negative 

Hypokalemia 
Alkalosis 

MRI pitutary 
Negative or 
Inconclusive 

Ectopic ACTH Syndrome Cushing’s Disease 

Radiology or IPSS with 
CRH as appropriate 

Cushing’s 
Excluded 

YES 

NO 

serum cortisol (8 am) <2 µg/dl 

Cushing’s Syndrome 

Suspicion of Cushing’s Syndrome 

Overnight DST 1 mg (12 midnight) 
Low dose DST 0.5 mg q6h x 2 days 

� Insulin hypoglycemia test 

� Combined low dose Dexa/ 
Crh stimulation test 

� Loperamide test 

Pseudo Cushing’s Suspected 

Work Up for Etiology of 
Cushing’s Syndrome 

Chart 1: Dexamethasone suppression test Chart 2: Inferior petrosal sinus sampling 
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vincristine while ketoconazole 400 mg twice daily was added 
for his endocrine manifestations. However, two weeks later he 
developed massive hemoptysis and expired thereafter. 

What is the usual presentation of the ectopic ACTH 
syndrome? 
The ectopic corticotropin syndrome (tumor producing ACTH) 
accounts for 10-20% cases of Cushing’s syndrome.[5] The typical 
presentation is as a sudden onset and rapidly progressing 
Cushing’s. Generally hypertension, hypokalemia, glucose 
intolerance and edema the presenting features. The classic 
Cushing’s habitus, hirsutism etc are usually not seen with 

of patients with lung cancer, but Cushing’s syndrome develops 
in only 5% of patients with SCLC.[9] 

What are the learning points derived from this case? 
•	 Various malignancies can very rarely present as isolated 

bizarre paraneoplastic symptoms. Difficulties arise as in 
this patient when the primary is otherwise asymptomatic. 

•	 The possibility of an intra-thoracic neoplasm should be 
kept in mind in any case of Cushing’s syndrome especially 
if the patient is a middle aged male. 

•	 The key to prevent diagnostic pitfalls is to be aware of the 
possibility of this condition and to keep a high index of 

rapidly growing tumors.[4]	 suspicion. 
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Announcement 

JPGM registers over 100 thousand article downloads in a month 

The number of article downloads per month has crossed the figure of 100,000. Ninety thousand seven hundred seventy eight visitors downloaded 

111,224 article pages in the month of May 2006. These downloads are from the journal’s primary website (i.e. www.jpgmonline.com), apart from this 

website, the full text of the journal is also available from the Bioline International, OAI-complaint repository at the University of Toronto and from a 

number of secondary aggregating agencies such as Thomson Gale, EBSCO Publishing and ProQuest. Thus, the actual downloads per month are much 

higher. During this month 11,570 requests for full-text articles were registered at the Bioline International’s site for JPGM (www.bioline.org.br/jp). 

Open access sources, DOAJ, PubMed and Wikipedia were amongst the top five referrers (except search engines) for the journal’s website. Over 270 

institutions utilize the LinkOut facilities from PubMed to access the journal. 
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