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Abstract

Background: Increasingly colon cancers are diagnosed
early and treated surgically with excellent survival.
However, after surgery, one third of patients report
chronic unexplained gastrointestinal symptoms and poor
quality of life.

Aim: To determine if small intestinal bacterial overgrowth
could explain these symptoms is unclear.

Methods: We present a series of patients who developed
chronic daily abdominal pain, gas, bloating and diarrhea
after subtotal colectomy for colorectal cancer. Evaluations
with CAT scan, endoscopies and empirical treatments
were ineffective. We performed either a glucose breath
test by administering 75 g glucose in 250 mL of water and
collecting breath samples every 15 min for 2 hours and/or
upper endoscopy with duodenal aspiration and culture for
aerobic, anaerobic and fungal organisms. We found that
all of these patients had small intestinal bacterial
overgrowth. A two-week course of antibiotics led to
complete resolution of symptoms.

Conclusion: Our cases illustrate that small intestinal
bacterial overgrowth is a common yet poorly recognized
problem in patients following subtotal colectomy. This
condition can be readily identified with breath test and/or
duodenal aspirates and culture. Prompt diagnosis and
treatment of this condition can be very effective in
ameliorating symptoms.

Background
Colon cancer is the second most common cancer in USA

leading to 50,000 deaths annually. With increasing awareness
and screening, majority of the colon cancers are diagnosed at
early stage with ~90% 5-year survival after subtotal colectomy
(https://seer.cancer.gov/statfacts/html/colorect.html). In
addition to the rare but expected post-surgical complications

such as infection, sepsis, bleeding, prolonged ileus and
anastomotic obstruction or leaks, some patients develop
chronic unexplained gastrointestinal symptoms. In a few
retrospective studies, patients who underwent colectomy for
malignant and non-malignant etiologies reported chronic
abdominal pain, bloating, excess gas and diarrhea [1,2] with
significant negative impact on their quality of life [3]. However,
there is limited data regarding the long-term follow up of
these patients with regards to their bowel symptoms and
quality of life. Management of such symptoms could be
challenging, costly and exposes cancer survivors to
unnecessary diagnostic tests.

One possible explanation for the persistent unexplained GI
symptoms could be the development of small intestinal
bacterial overgrowth (SIBO), due to a loss of the ileocecal valve
barrier and/or intestinal dysmotility or adhesions. SIBO is
characterized by the presence of abdominal pain, gas, bloating
and diarrhea together with abnormally elevated bacterial
counts in the small bowel [4,5]. The premature fermentation
of dietary carbohydrates and the deconjugation of bile salts by
the bacteria in the small bowel, leads to gas, bloating and
osmotic diarrhea.

Here, we report four patients who underwent subtotal
colectomy for colorectal cancer and presented with
unexplained gastrointestinal symptoms comprising of
abdominal pain, gas, bloating, belching and diarrhea.

Methods
Over one year, we identified patients who were referred to

our motility center with unexplained GI symptoms and who
had undergone subtotal colectomy for colorectal cancer or for
suspected malignant colon mass. This analysis was approved
by our institutional review board, No 659642-3.

The patient’s clinical symptoms and diagnostic work-up is
detailed under each case. Briefly all subjects were ambulatory
and had normal upper endoscopy, colonoscopy with intact
surgical anastomosis, abdominal computerized automated
tomography (CAT) scan and/or ultrasound exam. Patients also
tested negative for celiac disease, hypo or hyperthyroidism
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and neuroendocrine disease. None of the patient reported
narcotic, probiotic or antibiotic use within the 6 weeks prior to
the testing. All patients completed a validated bowel symptom
questionnaire [6] assessing abdominal pain, belching, bloating,
fullness, indigestion, nausea, diarrhea, vomiting and gas for its
frequency, intensity and duration on a 0-3 scale for each with
maximum total score of 9. Testing for SIBO consisted of
performing either the diagnosed using glucose (fructose for
diabetic patient) breath test and/or distal duodenal aspirates
(DDA) and bacterial cultures using standardized methods
described previously [7-9]. In brief, 75 g of glucose dissolved in
250 mL of water was given to subjects. Breath samples were
collected at baseline and at 15 min interval for total of 2 hours.
The subjects reported symptoms during the test. For DDA,

during upper endoscopy a 2 mm Liguory catheter was passed 
through the scope to the most distal portion of the duodenum 
under sterile environment and 3 ml of small bowel fluid was 
aspirated and sent for aerobic, anaerobic and fungal cultures. 
During a breath test, a rise in >20 ppm of hydrogen or >10 ppm 
of methane was considered positive for SIBO [8]. From DDA, a 
colony count of ≥ 103 CFU/mL was considered positive for 
SIBO. Based on a diagnosis of SIBO with either method, 
patients were then treated with appropriate antibiotic(s) for 
14 days and followed up with a clinic visit or a phone call after 
6 weeks (Table 1).

Cases

Table 1 Individual cases are summarized.

Case Age Gender Site of
colectomy for
colon cancer

Symptom profile SIBO SIBO with
breath test

SIBO with
Duodenal
aspiration

1 75 F Right Abdominal pain, bloating, fullness,
nausea, belching, indigestion,
diarrhea, gas and vomiting

YES YES Not performed

2 77 M Right Gas YES YES Not performed

3 47 F Left abdominal pain, cramping, bloating,
fullness, nausea, belching,
indigestion, diarrhea, and gas

YES Not performed YES

4 85 M Left Abdominal pain, cramping, bloating,
fullness, nausea, belching,
indigestion, diarrhea, and gas

YES YES YES

Case 1
A 75-year-old female with a history of right hemicolectomy

and ileo-colonic anastomosis for a colonic mass, and partial
left sided colectomy with primary anastomosis for colonic
obstruction several years ago and cholecystectomy presented
with complaints of abdominal bloating, gas and diarrhea for
over one year. She had normal CT scan, upper endoscopy and
colonoscopy prior to referral, other than post-surgical changes.
She also tested negative for pancreatic insufficiency,
malabsorption syndrome and routine stool cultures. Her
symptoms prior to testing and their severity (0-9) were:
Abdominal pain (5), bloating (3), fullness (3), nausea (3),
belching (3), indigestion (6), diarrhea (9), gas (9) and vomiting
(3). She underwent glucose breath test which showed a
significant rise in hydrogen gas at 45 min with associated
worsening symptoms indicating SIBO, and reproduction of her
home symptoms (Figure 1).

Case 2
A 77-year-old male with hepatic flexure adenocarcinoma

underwent right hemicolectomy and ileocolic anastomosis.
Several years later he presented with long standing complaints
of daily gas and constipation. He had persistent gas after
effective treatment of constipation. He was tried on
simethicone with no improvement. His CT scan, upper
endoscopy and colonoscopy were unremarkable apart from
post-op changes. He underwent glucose breath test showing

early rise of methane gas from 12 ppm at baseline to 25 ppm
at 30 min indicating proximal SIBO.

Figure 1: Figure shows the glucose breath test profile from
case 1. After ingestion of glucose there is a significant rise in
breath hydrogen values starting at 30 minutes with no
change in breath methane levels, together with
reproduction of patient’s baseline symptoms.

Case 3
A 47-year-old female with history of sigmoid cancer s/p

partial colectomy at the age of 40 presented with 7 years of
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unexplained daily abdominal pain, bloating, gas and diarrhea
with 3-4 non-bloody bowel movements with Bristol stool class
4. She had abdominal CT scan, upper endoscopy and
colonoscopy performed without identifiable diagnosis. She
was placed on daily proton pump inhibitor (PPI) without
improvement in her symptoms. Prior to testing for SIBO, her
symptoms with total severity score were: abdominal pain (8),
cramping (8), bloating (9), fullness (7), nausea (4), belching (8),
indigestion (3), diarrhea (3), and gas (9). Patient underwent
glucose breath test which was negative. Due to high level of
suspicion, she underwent upper endoscopy with DDA and
culture. She was noted to have polymicrobial overgrowth of ≥
103 colony forming unit (CFU) growth of Streptococcus
viridans, Haemophilus parainfluenza, non-gonococcal
Neisseria species, unspecified anaerobic gram-negative bacilli
and 105 CFU growth of unspecified anaerobic gram-negative
cocci per mL of DDA.

Case 4
An 85-year-old male with left colon cancer and left

hemicolectomy 12 years previously presented with ~10-year
history of daily abdominal pain, bloating, abdominal
distention, nausea, and vomiting. He was thought to have
intermittent small bowel obstructions due to internal hernia
and post-surgical adhesions. He underwent laparoscopic
explorations and removal of adhesions and cholecystectomy
without improvement in his symptoms. Due to his age and
surgical risk, he was referred to neurogastroenterology. Patient
reported several severe symptoms: Abdominal pain (5),
cramping (8), bloating (9), fullness (9), nausea (9), belching (8),
indigestion (9), diarrhea (5), and gas (9). He underwent glucose
breath test and upper endoscopy with DDA. The hydrogen
breath test was positive with a marked rise in hydrogen levels
in breath samples collected at 45 minutes. Patient’s upper
endoscopy was unremarkable. The DDA was cultured which
showed 105 CFU growth of Escherichia coli, Streptococcus
species alpha-hemolytic and Streptococcus viridans.

Discussion
Although colectomy with ileo-colonic anastomosis is often

life saving for colon cancer, up to a third of patients may
experience unexplained gastrointestinal symptoms. Here, we
describe four patients all of whom underwent colectomy for
colon cancer. After surgery, and many years later all of these
patients developed new symptoms that were often described
as IBS or as a functional gastrointestinal disorder by their
primary care physician or surgeon or gastroenterologist.
Routine tests including endoscopy and CAT scans were all
negative. These patients suffered significant daily symptoms
without diagnosis as illustrated by subject 1, and failed
empirical trials of treatments and was eventually referred to a
motility center.

Our testing with glucose breath test and/or duodenal
aspiration and culture identified the presence of SIBO in all 4
subjects. Furthermore, there was reproduction of symptoms
during the breath test in some of the subjects indicating

correlation of symptoms with SIBO. These cases illustrate that
SIBO could be a common problem in patients following
colectomy, especially after ileo-colonic anastomosis. There are
two plausible reasons. One, the ileo-cecal valve serves as an
important barrier between the ileum and cecum that not only
regulates flow of contents from the small bowel to the cecum
but also prevents reflux of contents and transmigration of
colonic contents and bacteria into the small bowel. Loss of
ileocecal valve is a known risk factor for the development of
SIBO [10,11]. And second is that subtotal colectomy alters the
natural anatomy together with postoperative changes such as
adhesions may lead to altered gut motility resulting in
increased risk of SIBO.

Thus, a loss of the critical anatomical barrier following
colectomy or intestinal dysmotility or both may predispose
patients with colectomy to recurrent small intestinal bacterial
overgrowth. Our cases illustrate that this problem can be
identified in most cases with either the non-invasive glucose
breath tests or duodenal aspiration and culture. A positive
diagnosis not only establishes definitive diagnosis but can
guide management especially with aspiration, culture and
antibiotic sensitivity.

Our cases underscore the finding that although colectomy is
a useful and safe procedure, the altered anatomy stemming
either from the ileo-colonic or colo-colonic anastomosis
inadvertently predisposes these patients to unforeseen
consequences such as SIBO or perhaps small intestinal fungal
overgrowth (SIFO). The key is awareness and recognition of
this problem followed by appropriate treatment can lead to
significant amelioration of symptoms. Some patients however
will require recurrent or long-term antibiotic therapy.
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