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INTRODUCTION  AND  IMPORTANCE:  Mechanical  small  bowel  obstruction  (SBO)  is amongst  the  commonest
diagnoses  encountered  in  surgical  departments.  Although  the  aetiology  is frequently  post-surgical  adhe-
sions,  the  condition  can  arise  in a virgin  abdomen  and  we  now  know  several  of these  cases  do  not  require
acute  operative  management.  Here  we  report  one  such  case  where  a  small  bowel  obstruction  transpired
due  to  enteritis  in  the  setting  of  chemoimmunotherapy  with no prior  abdominal  surgery.
CASE  PRESENTATION:  A 62  year  old male  presented  to  our department  with  2 days  of  vomiting  and  obsti-
pation.  This  is on  a background  of metastatic  non-small  cell  lung  cancer  for which  he was  due  for  his
4th cycle  of carboplatin,  pemetrexed  and  pembrolizumab.  Computed  Tomography  (CT)  of  the abdomen
demonstrated  a segment  of thickened  distal  small  bowel  without  any  mass  lesion,  along  with  upstream
dilatation.  The  findings  were  consistent  with  a mechanical  SBO  due  to  enteritis.  Infective  causes  were
excluded.  The  patient  successfully  recovered  with  non-operative  intervention  in  the  coming  days.
CLINICAL  DISCUSSION:  Enteritis  is an  established  adverse  effect  of  various  chemoimmunotherapy  agents,
though  a case  severe  enough  to produce  a mechanical  bowel  obstruction  is  exceptionally  rare.  We

demonstrate  through  this  case  that the  condition  may  resolve  through  conservative  measures.
CONCLUSION:  The  diagnosis  of  chemoimmunotherapy-related  enteritis  producing  an  SBO  although
uncommon,  should  be considered  in the  relevant  population.  A  non-operative  approach  may  be  appro-
priate under  some  circumstances.

Crown  Copyright  ©  2021  Published  by  Elsevier  Ltd on  behalf  of  IJS  Publishing  Group  Ltd.  This  is  an
open  access  article  under  the  CC  BY-NC-ND  license  (http://creativecommons.org/licenses/by-nc-nd/
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1. Introduction

Mechanical small bowel obstruction (SBO) is one of the more
common diagnoses encountered in surgical units globally. The
causes are diverse and can be classified as those extrinsic, intrinsic
or within the intestinal lumen. Up to 75% of cases are attributable to
post-surgical adhesions [1]. Under these circumstances, treatment
usually encompasses a trial of conservative therapy in the form of
nasogastric decompression and gut rest prior to considering sur-
gical intervention [2]. Although the traditional doctrine dictated
an SBO in a virgin abdomen mandates operative intervention, a
shift in practice has occurred in recent years [3]. Management is
guided by the underlying aetiology, and a non-operative approach
is appropriate in some circumstances. We  present an unusual
case encountered at a tertiary hospital whereby a mechanical SBO

ensued due to chemoimmunotherapy-related enteritis, without a
prior history of surgery. Although the enterotoxicity of these agents
is well established, a case severe enough to disrupt gastrointestinal
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GI) continuity is atypical [4]. This case has been reported in line
ith the SCARE 2020 criteria [5].

. Presentation of case

A 62 year old male self-presented to his local emergency depart-
ent with a 2-day history of anorexia, vomiting, lower abdominal

ain and obstipation. This is on a background of stage IV metastatic
on-small cell lung cancer diagnosed 4-months previously. At the
ime of his initial diagnosis, there was evidence of bilateral hilar dis-
ase alongside skeletal and adrenal metastatic deposits, but sparing
he alimentary tract (Fig. 1). He had completed 3-cycles of sys-
emic therapy in the form of 3-weekly carboplatin, pemetrexed
nd pembrolizumab; with the 4th cycle scheduled on the day of
resentation. Imaging performed 2-weeks prior demonstrated a
ood response to treatment with a reduction in the burden of
isease. The patient’s additional systemic comorbidities included
oronary artery disease, dyslipidaemia, hypertension and a 35

ack-year ex-smoking history. His medications included low dose
spirin, telmisartan and rosuvastatin. Background was also rele-
ant for no prior intraabdominal surgery or pelvic radiotherapy.
here was no personal or family history of inflammatory bowel
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Fig. 1. Positron Emission Tomography (PET) scan at the time of initial diagnosis.
There is evidence of uptake at the left upper lobe primary lesion along with hilar, cer-
vical node and musculoskeletal metastatic deposits. Note sparing of the alimentary
tract throughout.
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more frequently accompanied by neutropenia. In the KEYNOTE-189
Fig. 2. Surveillance lower gastrointestinal endoscopy 16 months prior to presenta-
tion. Image is of the caecum with the ileocaecal valve visible. The ileocolonic mucosa
appears normal.

disease and surveillance colonoscopy performed 16-months prior
demonstrated normal ileocolonic mucosa (Fig. 2).

On arrival, his temperature was 37.5 degrees Celsius and he was

tachycardic to a heart rate of 140. The latter normalised quickly
with intravenous fluid resuscitation. On examination his abdomen
was distended and tender in the lower regions without signs of
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eritonism. No masses or cough impulses were palpated in the
nguinal regions. Haematology and biochemistry showed a white
ell count of 7 × 109/L, neutrophils of 5 × 109/L and C-reactive
rotein (CRP) of 294 mg/L. A computed tomography (CT) scan of
he abdomen was  performed demonstrating a long segment of
hickened distal small bowel with surrounding induration of the

esentery (Fig. 3A). Small bowel dilatation was  evident upstream
o this point and was collapsed distally (Fig. 3B). Notably, no
bstructing mass was visualised and there was  sparing of the entire
olon. The findings were consistent with a distal mechanical small
owel obstruction due to enteritis and were new when compared
o the most recent imaging 2 weeks prior. On further question-
ng, the patient described alternating constipation and diarrhoea
n the week preceding his presentation. There were no known sick
ontacts, no recent travel history and no notable exposure to under-
ooked foods.

He was  admitted under the care of the surgical team, kept fasted
nd a nasogastric tube was inserted. As the working diagnosis was
nteritis related to chemoimmunotherapy, the medical oncology
eam was consulted with a view to consider directed treatment
ptions. Upon their review less than 24 h later, he began to show
igns of improvement in the form of improved pain, reduced naso-
astric output, passage of small amounts of flatus and a CRP that
as down-trending. The scheduled treatment cycle for his malig-

ancy was delayed. He continued to improve in the coming days,
ith his diet gradually upgraded and eventuated in the passage of

tool. Faeces culture and PCR returned negative for viral, bacterial
nd parasitic causes. He was  discharged 72 h into his admission
olerating a full diet. At 2 weeks follow up in the outpatient oncol-
gy department, his symptoms remained improved and CRP was
own to 10 mg/L. In light of his clinical stability, the 4th cycle of
hemoimmunotherapy was administered a week later although
nfortunately he experienced a recurrence of intermittent abdom-

nal pain, eventuating in a small bowel perforation the following
onth. All antineoplastic agents were subsequently withheld to

llow for his recovery.

. Discussion

Despite recent advancements, enterotoxicity remains a chal-
enging adverse effect to manage amongst antineoplastic agents
sed in a variety of cancers [4]. Chemotherapy and immunotherapy
elated enteritis usually manifests as abdominal pain, diarrhoea and
aradoxically constipation under some circumstances. Its severity

s graded according to the frequency of stools and the presence of
larm signs such as fevers or bloody diarrhoea, which ultimately
uides treatment and the requirement for inpatient management
6,7]. In some cases, the condition can progress to severe surgi-
al complications such as a spontaneous small bowel perforation
8]. Although it is not uncommonly associated with the presence
f a paralytic ileus, chemoimmunotherapy-induced enteritis severe
nough to result in a mechanical bowel obstruction is an extremely
are occurrence [9]. To our knowledge, only one such case has
reviously been described related to capecitabine in metastatic
olorectal cancer [10].

Some of the more commonly described culprits of this
henomenon are 5-fluorouracil and ironectan, both used in combi-
ation in colorectal cancer. With regards to our patient’s regimen,
elected reports have implicated pemetrexed [11]. Although, it
hould be noted that cases of pemetrexed-related enterocolitis are
hase III trial, there were notably higher rates of GI toxicity in the
embrolizumab-chemotherapy arm compared with chemotherapy
lone in the absence of an increased risk of neutropenia [12]. This
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Fig. 3. Computed tomography (CT) scan of the abdomen performed at the time of presentation to hospital (left column) when compared to the patient’s most recent
surveillance imaging two weeks prior (right column). A: Axial CT slice at the level of the S1 vertebra demonstrating a thickened segment of small bowel with surrounding
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induration of the mesentery. A narrowed transition point is evident (red arrow). Co
CT  slice at the level of L4 with evidence of dilated loops of small bowel upstream to
weeks  prior.

raises the possibility of Pembrolizumab as the potential causative
agent in the setting of concurrent chemotherapy.

The mechanism in which chemo- and immunotherapeutic
agents induce intestinal inflammation can be explained through
first principles. One of the biggest challenges in antineoplas-
tic therapy has been to selectively halt proliferation of rapidly
dividing tumour cells. Adverse effects frequently stem from their
non-selective effects on high turnover host cells, which includes
elements of the GI mucosa [4,7]. A mucositis may  subsequently
develop, characterised by lymphocytic infiltrate and bowel wall
oedema. This may  manifest as mouth ulcers, enteritis or colitis
depending on the region of GI tract involved. Histological features
in the small bowel include villous atrophy and glandular destruc-
tion [10]. In the case we describe, it is likely that wall oedema was to
the extent such that the intestinal lumen was obscured, ultimately
preventing passage of gastrointestinal contents.

We recognise that the diagnosis of chemoimmunotherapy-
related enteritis producing a SBO is difficult to make in the absence
of histological sampling at the time of the obstruction. The segment
of bowel affected in our patient was not accessible endoscopically,
and a surgical resection could not be justified given the patient
initially improved with conservative measures. Accordingly, we
considered other plausible causes under the given circumstances.

The rapid evolution of the bowel wall changes on imaging, absence
of a mass lesion together with the spontaneous resolution of symp-
toms effectively excluded a malignant cause of SBO. Negative faeces
culture/virology and lack of epidemiological risk factors meant that

f
a
a
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133
d small bowel distally is seen in the right lower quadrant (white arrows). B: Axial
gment of enteritis. The findings are new when compared to baseline imaging two

 communicable cause was unlikely. Additionally, in a study that
ooked to differentiate chemotherapy-related enterocolitis from an
nfective cause, radiological evidence of small bowel involvement
avoured the former [13]. Absence of a strong family history along-
ide a normal recent colonoscopy study rendered inflammatory
owel disease less likely. Thus the clinical and radiological features
re most in keeping with a drug-induced enteritis with a resultant
BO.

In addition to the usual supportive measures with any SBO,
anagement in this case involved withholding the suspected

ffending agents. Thereafter, treatment is directed depending on
he nature, duration and severity of symptoms [7]. Severe cases
f chemotherapy related gastrointestinal toxicity have been man-
ged with octreotide alongside fluid resuscitation and antimotility
gents, though the latter is evidently inappropriate in the presence
f obstructive features as in this case [14]. Antibiotics are usually
eserved where there is accompanying neutropenia or fevers [7,14].

here immunotherapy is believed to be the causative agent, cor-
icosteroids and anti-TNF alpha therapy have proven successful in
efractory cases [6]. However, little information is available on the
est practice when a mechanical SBO ensues as a result of enteritis
wing to the rarity of the condition. Our patients symptoms ini-
ially resolved with supportive measures and he was  referred on

or ongoing management of his malignancy. It should be noted that
cute toxicity does not preclude reinstating chemoimmunotherapy
t a later point and there have been cases were this was imple-
ented with a successful outcome [6,8].
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4. Conclusion

Chemoimmunotherapy-related enteritis is an unfortunate
adverse effect of various antineoplastic agents. In the rare event that
this progresses to a mechanical SBO, we demonstrate through this
case that withholding the offending agents alongside the appropri-
ate supportive care can effectively resolve the condition. Despite
its rarity, the diagnosis should be considered in the appropriate
population as the condition can be successfully managed without
operative intervention.
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