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Summary

Colonic polyps are usually asymptomatic, and are commonly detected during screening
colonoscopy. Severe hypokalemia secondary to secretory diarrhea is a rare presentation of
rectal polyps. We present a 70 years old female with hypokalemia and acute kidney injury
secondary to secretory diarhea due to moderately differentiated adenocarcinoma of rectum,
all of which is syndromically sometimes referred to as McKittrick and Wheelock syndrome.
The case is presented because McKittrick-Wheelock syndrome is still more uncommon
with malignancy. The syndrome may be associated with other features of hypersecretory
diarrhea. Though very rare, clinical suspicion would often lead to diagnosis and appropriate
management. We also review the previously published reports of this entity.
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1. Introduction
Colonic polyps are usually asymptomatic or lead to
nonspecific gastrointestinal complaints. They are mostly
diagnosed during screening programmes for prevention
of colon cancer. McKittrick and Wheelock syndrome is
a rare disorder characterised by a rectal villous adenoma
leading to chronic secretory diarrhea which in turn leads
to severe dehydration, hypokalemia, hyponatremia and
acute kidney injury (1). Occasional reports also describe
the presence of underlying malignancy or other histologic
entities as a cause of this syndrome. We present a 70
years old female who was admitted with hypokalemia
and acute kidney injury, and finally diagnosed to have
rectal malignancy.
2. Case Report
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A 70 years old female presented to the emergency clinic
with generalized weakness and reduced urine output for
three days. She also complained of diarrhea for 7 months.
The patient described frequency of diarrhea to be five
to eight episodes per day, large volume, non-bloody,
not improving with fasting and often led to nocturnal
awakenings. She also gave a history of tenesmus and
crampy lower abdominal pain. She received multiple
courses of antibiotics from local practitioners with no
relief in diarrhea. She denied any nausea or vomiting.
Her symptoms worsened over last 1 week prior to
presentation. On examination, she had signs of volume
depletion; her pulse rate was 106/min and regular, with
dry mucous membranes and blood pressure was 96/60
mm of Hg at presentation. Laboratory tests showed
serum creatinine as 2.6 (normal: 0.5-1.2) with blood
urea being 70 mg/dL. Serum potassium was 2.4 mmol/
L (normal: 3.6-5 mmol/L), sodium 142 mmol/L (normal:
135-143 mmol/L), phosphate 1.4 mg/dL (normal: 2.44.1 mg/dL) and magnesium levels were 1.53 mg/dL
(normal: 1.7-2.2 mg/dL). Her gastroduodenoscopy was
normal. Serum IgA-tissue transglutaminase antibody
was negative. Stool workup did not show any pus
cells, RBC's, ova or cysts. Stool culture was negative.
Urine examination did not reveal any active sediment
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Table 1. Features of 35 cases of McKittrick-Wheelock
syndrome reviewed

Figure 1. Asymmetrical mural thickening in the rectosigmoid.

Figure 2. 2A Rectal polyp 2B Polypoidal malignant
appearing lesion.

and the ultrasound for kidneys was normal. After her
renal functions improved a contrast enhanced CT scan
of abdomen and pelvis revealed asymmetrical mural
thickening along with polypoidal growth involving rectosigmoid colon (Figure 1). Sigmoidoscopic examination
revealed a small polyp at 15 cm and a large polypidal
friable lesion at 18 cm from anal verge (Figure 2A and
2B). Rest of the colonic mucosa was normal and free
of polyps. Biopsy taken from the larger lesion was
consistent with adenocarcinoma. Hypokalemia was
corrected by oral and intravenous correction. The patient
was referred to surgical services for further management.
3. Discussion
Rectal growth presenting as chronic diarrhea with
hypokalemia is a rare cause of hypokalemia which was
first described by McKittrick and Wheelock in 1954
(1). The disease classically presents as a triad of chronic
diarrhea, dyselectrolynemia, and renal failure (2-7).
We did an extensive PubMed search for all the cases
of McKittrick and Wheelock syndrome reported in the
English language up to March 2016. We used search
terms "McKittrick", "AND" "Wheelock". Of the 44
results, four results were irrelevant and of the other 40 we
excluded 9 because they were not in English language.
The other 31 papers reported about 35 patients. We
report the data on 35 cases of this syndrome in English
literature (Table 1).
The mean age of presentation of these patients was
65.8 ± 10.11years. The youngest age of presentation
was a 30 years old male and the oldest case was an
82 years old female (8-9). There have been 17 female
patients and 18 males reported indicating that the
phenomenon is equally common in either gender. The

Feature

Result

Mean Age (years)

65.8 ± 10.11

Gender (Male: Female)

18:17

Etiology

Villous adenoma - 21
Carcinoma - 7
Tubulovillous adenoma - 5
Neuroendocrine tumor -1
Hyperplastic polyp -1

Duration of symptoms (months)

22.9 ± 33.9

Pattern of diarrhea

Watery - 28
Bloody - 7

Renal failure

30

Hypokalemia

Present - 26/27
Data NA - 8

Hyonatremia

Present - 22/23
Data NA - 12

Shock

7

Outcome

Recovery - 34
Data not available - 1

Complications

6

mean duration of symptoms prior to presentation was
22.9 ± 33.9 months with a minimum and maximum
interval prior to presentation ranged between one month
and ten years (1).
Our patient had all the features of the classical
triad. Although the diarrhea is classically watery in
nature, seven cases out of all the 35 reported cases had
associated blood in stools (10-14). This can be expected
as rectal bleeding is an important clinical feature
of rectal cancer and polyps. Of seven patients with
bleeding, only two patients had underlying malignancy
while five had rectal villous adenoma. Renal failure
was found to be present in 30 out of 35 reported cases
at presentation with 3 patients not having renal injury
and data was not available for 2 patients (15-17). The
mean blood urea nitrogen and creatinine values at
presentation were 106.1 ± 60 mg/dL and 5.1 ± 2.96
mg/dL respectively. The maximum value of BUN and
creatinine reported were 220 and 11.7 respectively (1819). Most of the patients achieved complete recovery
with adequate hydration and surgical/endoscopic
removal of lesions. Twenty nine cases achieved full
recovery from renal failure, one patient did not undergo
treatment and her outcome was not known (19). Our
patient's renal failure also improved with hydration.
Dyselectrolynemia is generally universal and was seen
in all the patients. The mean values of potassium and
sodium were 2.57 ± 0.78 meq/L and 118 ± 11 meq/L
respectively. All the patients improved with medical
and later surgical management. Most patients had
chronic diarrhea and are fluid replete with increased
compensatory fluid intake, however, a few cases
presented with hypovolemic shock. Seven out these
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35 cases were in hypovolemic shock at presentation
(8,11,18-21).
The pathogenesis of diarrhea is due to the secretory
activity of villous adenoma. Around 3% of villous
adenoma has secretory activity and it is proportional to
its size (22). The reason why only rectal (distal colonic)
lesions are implicated in hypokalemia is because the
distal location of lesion prevents compensatory colonic
absorption leading to diarrhea, which even persists with
fasting. Rectal location was the most common seen in
30 cases. Four patients had a large adenoma extending
into sigmoid colon (7,16,23,24) and one patient had
an extremely large adenoma extending from rectum
into descending colon (11). The electrolyte depletion
causes hypokalemia, hyponatremia, dehydration and
metabolic acidosis. Our patient had severe hypokalemia
at presentation which required a high dose of potassium
correction daily. Prostaglandins (PGE2) has been
postulated as a secretagogue responsible for this diarrhea
(25). A study demonstrated markedly increased levels in
diarrheal fluid (26). In a recently reported case, strong
COX–2 expression was shown in goblet glands using
immunohistochemical staining (23).
Majority of reported cases are due to a villous
adenoma, however, rarely it can be secondary to an
adenocarcinoma or even a neuroendocrine tumor
(7). Out of 35 cases, 22 had a villous adenoma, eight
cases had an underlying adenocarcinoma (8,11,14,2122,27-29) one each had a hyperplastic polyp (30) and
neuroendocrine tumor of rectum with liver metastasis
(7). Histological details were not available for 3 cases
(15). Management includes correction of dehydration
and electrolyte abnormalities followed by a definitive
therapy for removal of polyp. Medical therapy with
indomethacin and somatostatin have been tried to reduce
secretion from polyps (25). Endoscopic and surgical
methods of polyp removal can be used. Our patient
had an underlying adenocarcinoma which has so far
been reported only in eight cases. Out of the 36 cases,
one patient refused all treatment modalities (19); only
one was managed with an endoscopic method using
endoscopic submucosal dissection (29). Two patients
refused surgery and were managed with medical therapy
alone (7,15). The other 32 patients underwent surgery.
Seven patients underwent laparoscopic anterior resection
and the rest were managed with open surgery. It is likely
that in the future many patients will be managed without
surgery due to advancements in the field of endoscopic
resection with use of endoscopic mucosal resection and
endoscopic submucosal dissection.
Some of the patients suffer from underlying
comorbidities and complications making management
difficult. The various comorbidities reported so far
are Cronkhite Canada syndrome (22), thalassemia (8),
hypothyroidism (16), cirrhosis (9), deep vein thrombosis
(31), diabetes mellitus (29), dermatomyositis (13)
and even monoclonal gammopathy of undetermined
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significance (24). The role of the above comorbidities
in being the causative factor or just chance association
is unclear. The reported complications in the literature
included associated endocarditis (19), pseudoobstruction
(32), rhabdomyolysis (20), clostridium difficle induced
diarrhea (33), intussception and rectal prolapse (12).
Postoperative complications such as postoperative
stricture (29) have been reported which require multiple
sessions of rectal dilatations.
To conclude, McKittrick and Wheelock syndrome
although uncommon, is an important differential
diagnosis in patients presenting with electrolyte
abnormalities, renal failure and secretory diarrhea. If
promptly diagnosed and treated, it is a reversible illness.
Definitive treatment requires excision of adenoma after
correction of electrolyte abnormalities which can be
lifesaving.
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