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Abstract. The use of biliary stents has become a common and 
usually safe procedure. However, the migration of biliary stents 
is an uncommon but well‑recognized event after endoscopic 
retrograde cholangiopancreatography. The migration of plastic 
stents usually does not result in complications and are spontane‑
ously eliminated from the gastro‑intestinal tract. Additionally, 
<1% of migrated stents result in intestinal perforation, which 
typically occurs at the duodenum. Chemotherapeutic agents 
may cause gastrointestinal toxicity and hematologic toxicity 
predisposing to neutropenic enterocolitis. The current study 
reports a patient with an unprecedented case of biliary stent 
migration resulting in appendiceal gangrene and perforation in 
a neutropenic patient under chemotherapy for metastatic small 
cell lung cancer.

Introduction

Chemotherapy for cancer is associated with a constellation of 
adverse effects including toxicity in the gastro‑intestinal tract. 
Cytotoxic drugs may cause significant injury and disruption of 
the gut mucosa with manifestations of varying severity such as 
diarrhea or bacterial translocation leading to local or dissemi‑
nated infection (1). Patients with chemotherapy‑induced 
immunosuppression may present with neutropenic colitis 
which can be a life‑threatening condition particularly in the 

less common occasion of full‑thickness bowel necrosis and 
perforation (2).

Acute complications are very common in patients 
receiving chemotherapy. Due to significant co‑morbidity or 
various concomitant parameters they may constitute chal‑
lenging inter‑disciplinary cases at the emergency department. 
Our objective is to present and discuss an unprecedented case 
of appendiceal perforation and gangrene in a patient with 
metastatic small‑cell lung cancer and chemotherapy‑induced 
neutropenic enterocolitis.

Case report

In September 2018 a 66‑year‑old woman with multiple 
co‑morbidity presented at the emergency department of 
our hospital with a worsening abdominal pain of four days 
duration. The patient was under chemotherapy with topo‑
tecan since June 2018 for a primarily inoperable small‑cell 
lung carcinoma with bone metastases. The last dose of 
topotecan was administered two weeks previously. Earlier 
chemotherapy regimens included carboplatin and etopo‑
side, first started in November 2017. Her comorbidities 
included coronary artery disease, insulin‑dependent type II 
diabetes, hypertension, hypercholesterolemia, and liver 
steatosis. Acetylsalicylic acid was used as an anti‑aggregant 
medication. The patient had exocrine pancreatic insuffi‑
ciency and an established diagnosis of chronic pancreatitis 
since 2008. Thereafter she suffered from several episodes 
of acute‑on‑chronic pancreatitis with the last episode in 
December 2017. In July 2018 she underwent an endoscopic 
retrograde cholangiopancreatography (ERCP) in order to 
relieve distal biliary obstruction caused by a chronic pancre‑
atic pseudocyst in the pancreatic head. At this procedure a 
sphincterotomy of the sphincter of Oddi was performed and 
a 5‑cm long plastic biliary stent of 10‑french diameter was 
successfully deployed in the common bile duct. In addition, 
the surgical anamnesis comprised an open cholecystectomy 
in 2003.
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The initial clinical examination revealed guarding on 
the right lower quadrant. The last bowel movement occurred 
four days earlier. The patient had fever and mild hypoten‑
sion. The laboratory results showed leukocytopenia (white 
blood cell count=1,7x10E9/l), neutropenia (neutrophil 
count=0,74x10E9/l), profuse thrombocytopenia (platelet 
count=9x10E9/l), normocytic anemia (hemoglobin=92 g/l), 
whereas the c‑reactive protein (crp) was high at 264 mg/l. 
The transaminase, bilirubin, glomerular filtration rate, and 
amylase levels were normal and the alkaline phosphatase level 
was slightly increased at a chronic basis (164 U/l) consistent to 
the presence of the stent and to the medication. Blood cultures 
were negative. A computed tomography (CT) ‑scan of the 
abdomen showed that the biliary stent had migrated into the 
lumen of the appendix (Figs. 1A and B, and 2). The lumen 
was obstructed and the appendix thickened due to inflamma‑
tion (Fig. 1B). There was also peri‑appendiceal fat stranding 
without any extra‑luminal air.

Immediate resuscitation with fluids and broad‑spectrum 
antibiotics (piperacillin/tazobactam) were initiated and 
hemodynamic stability was restored. The patient was 
transfused with platelets and a leukocyte‑stimulating 
factor (filgrastim) and corticosteroids were started. After 
transfusions the platelet count increased to 80x10E9/l. A 
colonoscopy was attempted a few hours after admission with 
the intent to relieve the appendix by removing the stent and 
to continue with antibiotic therapy for the inflamed appendix 
(unless deterioration would occur). The endoscopy was aban‑
doned due to poor visibility and an exploratory laparotomy 
was performed using a 7‑cm incision at the McBurney point. 
Laparoscopic surgery was not performed due to high anes‑
thesiologic risk. Appendiceal inflammation was confirmed. 
The stent had perforated the appendix at its apex with half 
of the stent being situated free in the peritoneal cavity 
whereas the other half was inside the appendix clogging its 
lumen. The wall of the caecum appeared inflamed but there 
were no findings of frank peritonitis. The stent was removed 
and appendicectomy was performed with local lavage and 
drain placement.

The patient's immediate post‑operative course was 
uneventful. The crp reached a peak on the second postopera‑
tive day (431 mg/l) and then it gradually dropped to 55 mg/l at 
discharge. The drain was removed on the third postoperative 
day. The leukocyte‑stimulating factor was discontinued as the 
white blood cell count was restored. She was discharged nine 
days after the operation. Antibiotic therapy with cephalexin 
continued for seven more days. The pathologic examination 
of the removed appendix showed gangrenous changes with 
perforation and no neoplasia (Fig. 3).

Ten days after discharge she returned to the emergency 
department due to abdominal pain and fever. There was local 
guarding at the right lower quadrant and the crp was 27 mg/l. A 
CT‑scan revealed a 2x3 ‑centimeter abscess located pre‑sacrally 
and medially to the caecum. The patient was treated with 
broad‑spectrum antibiotics alone (piperacillin/tazobactam) as 
the location of the abscess precluded percutaneous drainage. 
Subsequent CT‑imaging showed near‑total elimination of the 
infection. She was transferred to a health center after 11 days 
of hospitalization where a 5‑day course of oral levofloxacin 
was continued.

The patient consented in written for the publication of her 
case study.

Discussion

Biliary stent migration is a rather uncommon event and bowel 
perforation due to the migrated stent is extremely rare (3). 
Migrated plastic stents in particular are normally eliminated 
from the gastro‑intestinal tract without any consequence (3). 
The most common site of a perforation due to a stent is the 
duodenum (4‑6). Sporadic cases of small‑ or large‑ bowel 
perforation have been reported (7,8). Interestingly, such 
perforations have occurred in conjunction with a separate 
predisposing factor such as diverticula, adhesions, or incar‑
cerated bowel in an incisional hernia (7,8). To the best of our 
knowledge stent migration into the appendix with perforation 
has not been reported previously.

Various cytotoxic agents may cause colitis of varying 
extent (1). In general, neutropenic enterocolitis should be 
suspected in immunosuppressed patients with abdominal 
pain, especially those receiving chemotherapy (9). Typical 
features in patients with neutropenic enterocolitis comprise 
a low neutrophil count, fever, and abdominal pain due to 
inflammation with bowel wall thickening of the ileocolonic 
region (2,9,10). The histopathological examination of speci‑
mens with neutropenic enterocolitis may include multiple 
alterations such as areas of patchy necrosis, mucosal hemor‑
rhage, ulceration, edema, perforation, infiltrating organisms, 
and typically, depletion of inflammatory cells (9).

The patient of our case was under topotecan treatment 
which is a topoisomerase inhibitor employed as a second‑line 
chemotherapeutic agent for small‑cell lung cancer (10). 
A recent series of 64 patients with small‑cell lung cancer 
who received 177 cycles of topotecan reported significant 
hematologic toxicity including 25% of neutropenia, 11% of 
thrombocytopenia, and 20.3% of grade 3 or 4 anemia (10). 
The greater majority (80%) of hospitalizations were due to 
febrile neutropenia which occurred in 17% of the patients (10). 
Although histopathology is the gold standard for the final 
verification of neutropenic enterocolitis, in real‑life clinical 
settings diagnosis and decisions are based on clinical, labora‑
tory, and radiologic findings (2,9,10). Diagnostic colonoscopy 
for mucosa inspection and biopsy acquisition should be used 
very selectively ‑ or even avoided ‑ in patients with clinical 
suspicion of neutropenic colitis as gas insufflation may increase 
the risk of free perforation due to bowel wall alterations and 
increased friability (2,9).

Acute appendicitis is part of the differential diagnosis 
of neutropenic enterocolitis (2), however both entities were 
concurrently present in the patient reported here. In this case it 
is still challenging to discern a single factor as the cause of the 
gangrenous changes in the appendix. Neutropenia may cause 
numerous areas of mucosal patchy necrosis with bowel wall 
friability, but it is rarely the reason of full‑thickness necrosis 
or free perforation (2,9). Indeed, conservative treatment 
with aggressive resuscitation displays high‑success rates and 
currently surgery is reserved for more complicated cases (2). In 
our patient, it is very likely that patchy ischemia in the surface 
of the appendiceal mucosa was triggered by the neutropenic 
status and that further deterioration leading to perforation 
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ensued due to the increased pressure caused by the obstruction 
of the lumen from the stent. Moreover, the relatively reduced 
number of neutrophils in the appendix of this patient possibly 
favored friability and bacterial growth.

Our patient had high surgical‑ and anesthesiologic‑ risk by 
reason of the remarkable hematologic toxicity and comorbidi‑
ties. The initial therapeutic strategy was to assess the feasibility 
of a short trial of conservative therapy with broad‑spectrum 

antibiotics, fluid resuscitation, correction of the hematologic 
parameters, and relieving the appendix with endoscopic 
removal of the stent. By judging the herein experience in retro‑
spect, primary surgery with appendicectomy (after aggressive 
transfusions to restore the platelet count) would be suggestable 
due to the high risk of gangrenous changes and perforation 
in the ground of neutropenia, sepsis, and appendiceal‑lumen 
obstruction from a migrated biliary stent.

In conclusion, migration of a plastic biliary stent in the 
gastro‑intestinal tract is almost always innocuous but an 
increased risk of perforation may exist in the case of concomi‑
tant neutropenic enterocolitis. A CT‑scan should always be 
obtained in such patients in order to assess the position of the 
stent and to evaluate signs of perforation. The combination of 
stent migration into the appendix and neutropenia may itself 
be highly suggestive of appendiceal ischemia and necrosis, 
despite the absence of perforation in imaging. Primary treat‑
ment option should be urgent appendicectomy after aggressive 
optimization of the hematologic status.
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Figure 1. (A) Computed‑tomography abdominal imaging revealed the 
intra‑appendiceal location of the stent with lumen occlusion. The appendix 
was severely thickened due to inflammation with peri‑appendiceal fat 
stranding. (B) Location of the stent in axial view.

Figure 2. Location of the migrated stent at the right lower abdomen with 
3‑dimensional reconstruction of the computed‑tomography data.

Figure 3. Microscopic view of the surgical specimen. Mucosal and submu‑
cosal hemorrhage with superficial mucosal necrosis and perforation at the tip 
of the appendix is demonstrated (black arrow). The presence of white blood 
cells was markedly reduced compared with common appendicitis' specimens 
in patients without hematologic toxicity.
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