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Notable Cases

cramps, following 3 weeks of watery
diarrhoea, with pink-stained mucous
discharge. He reported 10 motions per
day, and no abdominal pain or vomiting.
Some bloating had been noted in the
preceding 24 hours.

On examination, the patient had a
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McKittrick–Wheelock syndrome is a rare but recognised complication of hypersecretory rectosigmoid villous 
adenoma. Fluid and electrolyte imbalances require close monitoring because of large-volume losses of water, 
sodium and potassium. We report an unusual presentation of the syndrome associated with the development 
of acute pseudo-obstruction of the colon, presumably due to electrolyte dysfunction and acute renal failure. 

(MJA 2010; 192: 225-227)
Clinical record
A 68-year-old, white, previously fit and
healthy man was transferred to our facil-
ity with oliguric acute renal failure. The
patient reported 72 hours of lethargy,
myalgia, generalised weakness and

heart rate of 85 beats/min, blood pres-
sure of 115/65 mmHg, a respiratory rate
of 20 breaths/min, and a temperature of
36.2° C. Oxygen saturation was 95% on
room air. He was clinically dehydrated,
with reduced tissue turgor and dry
mucous membranes. Normal breath
sounds were audible. His abdomen was
noted to be grossly distended and non-
tender. No masses or organomegaly
were evident. Digital examination dem-
onstrated an enlarged rectum with no
palpable mass.

Initial laboratory investigations (Box 1)
showed hyponatraemia, hypokalaemia
and elevated urea and creatinine levels.
Haemoconcentration was evident.
Results of investigations for intrarenal
causes of renal failure were negative.
Analysis of arterial blood gases showed a
transient respiratory alkalosis and net
mild metabolic acidosis. There were
multiple causative factors, suggesting
the presence of an underlying metabolic
alkalosis.

Renal tract ultrasound showed no
obstructing lesion, with normal kidney
size and morphology. Plain imaging
(Box 2) and computed tomography (CT)
of the abdomen and pelvis with intra-
venous and oral contrast demonstrated distension of the small
bowel up to 4 cm in diameter, with a caecal diameter of 10 cm.
Fluid material filled the sigmoid colon and rectum. A non-

obstructing, exophytic mass arising from
the lateral wall of the rectum, measuring
5 � 9 � 7 cm, was noted. A presumptive
diagnosis of colonic pseudo-obstruction
due to fluid and electrolyte imbalance was
made.

The patient was aggressively rehy-
drated and administered N-acetyl
cysteine. He was admitted to the intensive
care unit immediately after his CT scans
for continuous haemofiltration, vasopres-
sor support and total parenteral nutrition
(TPN). A rectal tube was inserted, which
drained at a rate of 4 L/day. Haemofiltra-
tion and noradrenaline were ceased on
Day 2 and TPN on Day 3. Renal function
and serum biochemistry normalised by
Day 4. Colonoscopy revealed an exo-
phytic, pedunculated tumour about
10 cm long, located 10 cm from the anal
sphincters. The large bowel was success-
fully decompressed. A biopsy of the
lesion demonstrated tubulovillous ade-
noma. The rectal tube was removed on
Day 5, and the patient, having opened his
bowels, was transferred to the ward. Stool
cultures were negative for viral or bacte-
rial pathogens. Loperamide and codeine
phosphate were introduced, with effect.
Given the patient’s recent renal impair-
ment, indomethacin was not com-
menced. The patient was discharged
home on Day 10.

Staging magnetic resonance imaging
of the pelvis performed on the day of
discharge clearly demonstrated a large,
sessile tumour arising from the left rec-
tal wall (Box 3). Appearances were
thought to be consistent with a T2
lesion. After 3 weeks of outpatient con-
valescence, the patient returned for elec-
tive low anterior resection, which
revealed a large, exophytic lesion within

the rectum (Box 4). Histopathological examination of the
resected specimen (Box 5) confirmed hypersecretory tubulovil-
lous adenoma with low-grade dysplasia.

1 Relevant admission laboratory results*

Result
Reference 

range

Serum biochemistry

Sodium (mmol/L) 120 135–145 

m (mmol/L) 3.2 3.5–5.0

 (mmol/L) 86 99–107 

nate (mmol/L) 18 24–32 

mol/L) 54.6 4.0–9.0

ne (μmol/L) 580 60–105 

 (mmol/L) 7.5 4.0–7.0

Osmolality (mmol/kg) 331 275–300

Corrected calcium (mmol/L) 2.14 2.23–2.50

Magnesium (mmol/L) 1.96 0.7–1.1

Phosphate (mmol/L) 5.15 0.6–1.3

Urine biochemistry

Osmolality (mmol/kg) 383 50–1200

Sodium (mmol/L) 8 Variable

Protein (g/L) 1.42 0.01–0.14

Full blood examination

Haemoglobin (g/L) 191 122–170

White cell count (� 109/L) 15.8 4.6–10.5

Platelets (� 1012/L) 326 150–400

Haematocrit (%) 0.53 0.36–0.49

Mean cell volume (fL) 83 80–97

Neutrophils (� 109/L) 13.4 1.9–8.0

Arterial blood gas

pH 7.47 7.35–7.45

PaCO2 (mmHg) 25 35–45 

PaO2 (mmHg) 126 75–99 

Base excess −4 −3 to 3 

Other

Albumin (g/L) 47 35–52 

* Some initial volume resuscitation with normal saline had 
taken place prior to investigations. ◆
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Discussion
McKittrick–Wheelock syndrome was described in 1954 and is a
rare complication of villous adenoma.1 It is typified by large-
volume secretory diarrhoea, prerenal acute renal failure, and
severe electrolyte dysfunction (primarily hyponatraemia,
hypochloraemia, hypokalaemia and metabolic acidosis). The
causative lesion is usually in the rectosigmoid and is normally
over 4 cm in diameter.2 One series of 18 patients described
tumours ranging between 7 cm and 18 cm.3 Roughly 2% of
patients with rectosigmoid villous adenoma will develop hyper-
secretory complications.4

Cellular composition of non-secretory and secretory villous
adenomas differs markedly. Light microscopy of non-secretory
villous adenoma reveals relatively few goblet cells within the
tumour epithelium, while much of the epithelial architecture of
secretory adenomas is composed of these mucin-secreting struc-
tures. It has been postulated that the large surface area of the lesion
participating in mucin production is a contributing factor to the

volume of diarrhoea. The distal location of these lesions means
there is a minimal area of normal colonic mucosa remaining to
allow fluid absorption.5

The electrolyte composition of mucin secreted by abnormal
cells within the causative lesion is of interest. Whereas normal
bowel absorbs sodium and water and secretes potassium,
segments of intestine affected by villous adenoma have been
found to secrete water, sodium and potassium. Absorptive
capacity was largely unchanged. In both cases, net movement of
water was directly related to net movement of sodium. There
was no relationship between net movement of water and
potassium loss.6

The cause of this abnormal secretory function has been
postulated to be secretagogue-mediated. Rectal effluent from a
patient with villous adenoma of the rectum demonstrated
prostaglandin E2 (PGE2) levels three to six times higher than
normal.7 Tissue from villous adenoma and carcinoma synthe-
sises more PGE2 than normal colonic mucosa. Mucosa adjacent
to adenomatous polyps has been found to be unaffected by this,
but carcinoma-associated mucosa was demonstrated to synthe-
sise larger amounts of PGE2.8 These secretagogues are active at
sites containing the prostaglandin synthetic pathway. Non-
reversible cyclooxygenase-inhibiting agents have been used to
reduce PGE2 production, and consequently loss of sodium and
water through the rectum.9 Cyclic nucleotides have also been
implicated.10 It has previously been suggested that elevated

2 Erect (A) and supine (B) abdominal x-rays taken on 
admission

Note the uniform dilation of the large bowel, with multiple air–fluid 
levels (arrows). ◆

3 Sagittal (A) and coronal (B) magnetic resonance images 
of the causative lesion

Note the large mass occupying the mid to distal rectum, arising from 
the left rectal wall (arrows). The protruding mass extends almost to 
the anal verge. These images show no evidence of involvement of 
perirectal structures. The darkened signal on T2 images is caused by 
large amounts of mucin within the lesion.

H = head. F = feet. A = anterior. P = posterior. R = right. L = left. ◆

4 Macroscopic photograph of rectal villous adenoma 
found at operation

The causative lesion was 12 cm in diameter, with elevation of 5 cm. ◆
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PGE2 levels may contribute to the adenoma–carcinoma
sequence,11 explaining the beneficial role of non-steroidal anti-
inflammatory drugs in preventing colorectal cancer as well as
controlling diarrhoea.

The presence of colonic pseudo-obstruction added another level
of complexity to our case.12 Given the pathophysiology of hyper-
secretory villous adenoma and the predisposing factors for
pseudo-obstruction, this association is not unexpected. Less than
5% of patients will develop colonic pseudo-obstruction idiopathi-
cally.13 In an analysis of 378 patients with pseudo-obstruction, 16
cases (4.23%) were precipitated by acute renal failure, and a
further 15 (3.97%) by electrolyte dysfunction.14 In another retro-
spective analysis of 48 cases, 83% of patients were found to have
some degree of electrolyte dysfunction.15 The mechanism by
which homeostatic derangement causes pseudo-obstruction
remains poorly understood.
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5 Low-power (A) and high-power (B) microscopic 
photographs of the causative lesion

These images demonstrate features consistent with villous adenoma 
with low-grade dysplasia. Of particular interest is the large volume of 
gelatinous mucin produced by the lesion, as well as the high 
population of goblet cells evident along the epithelial border of the 
lesion (arrows). ◆
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