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Case Report

Successful Management of Bowel
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Bevacizumab is a monoclonal antibody that deactivates the vascular en-
dothelial growth factor leading to disruption of vital cancer-signaling path-
ways and inhibition of angiogenesis, which results in its anti-tumor ac-
tivity. The use of bevacizumab increases survival in patients with meta-
static colorectal cancer (mCRC), but serious adverse effects of bevaci-
zumab have been reported. Among them, the incidence of bowel perfora-
tion is relatively rare, approximately 0.3% to 2.4%, but is an often fatal
event. Mortality rates have been reported as high as 15%. We reviewed
three cases of bowel perforation from 135 mCRC patients with bevaci-
zumab treatment in one single institute. The incidence of bowel perfora-
tion was 2.22% (3/135) from the current study; however, no mortality was
found after our early diagnosis and palliative operation as stoma creation,
intra-abdominal drain and empiric antibiotics would probably reduce the
mortality and morbidity from our limited experience.
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Bevacizumab is a monoclonal antibody targeting
the vascular endothelial growth factor (VEGF)
and was approved by the Federal Drug Administration
for first-line treatment in metastatic colorectal cancer
(mCRC) patients in 2004. In a phase III trial of pa-
tients with mCRC, bevacizumab in combination with
the standard chemotherapy (IFL) consisting of irino-
tecan (CPT-11), 5-fluorouracil (5-FU), and leucovorin
showed a 30% significant increase in overall survival
(OS) compared with IFL alone (20.3 months vs 15.6
months, p <0.001) and progression-free survival (PFS)
by 71% (from 6.2 to 10.6 months, p < 0.001)." Be-
vacizumab is the first anti-angiogenesis biologic used
in mCRC. With increased use of bevacizumab, serious
adverse effects are being reported more frequently, in-
cluding hypertension, proteinuria, hemorrhage, throm-
bosis, fistula formation, and bowel perforation.z’3 The
reported incidence of bowel perforation has ranged
from 0.3% to 2.4% in the clinical trials.* The mortality
rates have been reported as high as 15%.” Four pos-
sible mechanisms of action have been described: (1)
the inhibition of VEGF by bevacizumab could cause
thrombosis of smaller splanchnic or mesenteric ves-
sels, leading to bowel ischemia and ultimately bowel
perforation;®’ (2) bowel wall proliferation and healing
are dependent on microcirculation, protection with ni-
trous oxide, prostacyclin, and normal platelet func-
tion, all of which depend on VEGF; (3) the intestinal
mucosa could be susceptible to ulcers and even per-
foration as a result of VEGF inhibition by bevaci-
zumab;® and (4) tumor structure may provide some
stability to the intestinal wall itself, and tumor death
creates an area of disruption susceptible to perfora-
tion.*” The regression of normal blood vessels is ob-
served in animal models, and thereafter increases the
possibility of damage, necrosis, and perforation of
bowel.'’ The risk factors for bevacizumab-associated
perforation remain unclear, but possibilities identified
in previous studies include colon surgery within 2
months, history of peptic ulcer disease, partial or com-
plete disease response to treatment, intact primary tu-
mor, endoscopy within 1 month of treatment, prior
adjuvant radiotherapy, tumor at the site of perforation,
obstruction, intra-abdominal abscess, carcinomatosis,
regular NSAID use, and acute diverticulitis."”!'""?

Herein, we reported three cases of bowel perforation
associated with bevacizumab treatment of mCRC dis-
ease in one single institute.

Case Presentations

Case 1

A 64-year-old male patient had symptoms and
signs of bloody stool, small stool caliber, tenesmus
and body weight loss. Rectosigmoid colon adenocar-
cinoma with partial obstruction and liver metastasis
(cT3N1MIla) was diagnosed by abdominal- computed
tomography (CT) and colonoscopic biopsy (Fig. 1
A-C). After lower anterior resection, he received che-
motherapy with FOLFIRI and bevacizumab 36 days
after the operation. After the 4th cycle of treatment
with FOLFIRI plus bevacizumab, he suffered from
sudden onset of fever, perianal pain and lower abdo-
minal pain. The period of this episode occurred 10
weeks after the first bevacizumab administration. The
abdominal CT scan showed rectal perforation with ab-
scess formation (Fig. 1D & E). Then, we performed
transverse colostomy immediately and drainage of the
abscess combined with antibiotics treatment. After
conservative treatment, he recovered uneventfully.

Case 2

A 73-year-old female patient had a history of he-
patitis C carrier and ovarian cancer following opera-
tion with radiotherapy and chemotherapy. Sigmoid
colon cancer was found incidentally during healthy
examination. Abdominal CT revealed this was ac-
companied with liver metastasis (cT3N2M1la) (Fig.
2A & B). She received neoadjuvant chemotherapy
with FOLFIRI and bevacizumab for mCRC. After the
third cycle of FOLFIRI plus the second cycle of be-
vacizumab, she suffered from sudden onset of ab-
dominal fullness, nausea, and vomiting about 4 weeks
after the first administration of bevacizumab. An ab-
dominal CT scan showed mechanical ileus due to
acute obstruction, and suspected microperforation of
the tumor site (Fig. 2C & D). Accordingly, under the
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Fig. 1. (A) & (B) Rectosigmoid colon cancer with liver metastasis; (C) colonoscopy; (D) & (E) colonic perforation with ab-
scess formation.

Fig. 2. (A) & (B) Sigmoid colon cancer with liver metastasis; (C) & (D) mechanical ileus due to acute obstruction, suspect
microperforation of colon.

impression of bevacizumab-associated bowel perfora-  bined antibiotics treatment. She also recovered from
tion, we performed transverse colostomy and com- this episode uneventfully.
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Case 3

A 46-year-old female patient was a victim of he-
patitis B carrier. She had a hypoechoic nodule found
by abdominal sonography incidentally. The colono-
scopy revealed that a polypoid mass was located at 20
cm from anal verge and biopsy showed adenocarci-
noma. Abdominal CT was performed and revealed
sigmoid colon cancer with liver metastasis (cCT2N1M1a)
(Fig. 3A & B). She received neoadjuvant chemothera-
peutic regimen of FOLFIRI plus bevacizumab. After
the third cycle of FOLFIRI and the second cycle of
bevacizumab, she suffered from sudden onset of fever
and lower abdominal pain. This episode occurred af-
ter 6 weeks after the first bevacizumab administration.
The abdominal CT demonstrated pneumoperitoneum
and suspected hollow organ perforation. An accom-
panying finding was prominent shrinkage of the pri-
mary sigmoid colon cancer. She also received trans-
verse colostomy and draining of intra-abdominal ab-
scess and combined antibiotics treatment. Fortuna-

tely, she completely recovered from this episode.

Discussion

In this study, we demonstrated that bevacizumab
treatment could induce anastomotic delayed leakage
or tumor perforation preoperatively. For those who
undergoing bevacizumab theraphy, abdominal CT
could be a useful tool for diagnosis of bowel perfora-
tion. If gastrointestinal (GI) tract perforation with
pneumoperitoneum was diagnosed, we performed
stoma creation combined with drainage of intra-ab-
dominal abscess and antibiotic treatment for infection
control immediately. Neither mortality nor serious
complications were noted in our cases after manage-
ment. After analyzing our three perforated cases com-
plicated with bevacizumab, we suggest that: (1) the
bowel surgery before administering of bevacizumab;
(2) possible bowel obstruction; (3) previous abdomi-
nal radiation; and (4) rapid shrinkage of primary tu-

Fig. 3. (A) & (B) Sigmoid colon cancer with liver metastasis; (C) & (D) Pneumoperitoneum and prominent shrinkage of

primary sigmoid colon cancer.
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mor, were all factors potentially associated with GI
tract perforation resulting from bevacizumab admin-
istration. On the other hand, the perforation rates of
our cases with bevacizumab treatment were 2.22%.
The incidence was similar to previous reports.*

Preliminary data sets from 1367 patients using be-
vacizumab with chemotherapy as the first-line treat-
ment for various cancers demonstrate that bowel per-
foration occurs approximately 1.6% of the time after
treatment.! Though several mechanisms of bevaci-
zumab causing bowel perforation have been described
but not established, a physician must have the highest
suspicion for bowel perforation and lower threshold
for ordering diagnostic imaging. CT sacn should be
considered the diagnostic study of choice because it
may reveal pneumoperitoneum, small bowel loops
caused by obstruction, or even pneumatosis intesti-
nalis.'*!* Therefore, the best approach to bowel per-
foration in patients with bevacizumab is suggested to
be early surveillance, prompt diagnosis and surgical
intervention. In our presented cases, we used the ab-
dominal CT scan for accurate diagnosis and immedi-
ate management with palliative operation as stoma
creation can significantly reduce the mortality and
morbidity.

Once bowel perforation does occur in patients re-
ceiving bevacizumab, the perforation is managed con-
servatively or surgically. The decision regarding treat-
ment can be complicated because patients typically
have a terminal illness and are administrated with
bevacizumab that might cause poor wound healing
and dysfunctional platelets. In the study by Badgwell
et al. with 24 patients, 4 patients were treated surgi-
cally and 20 were treated conservatively. No patients
expired after surgery. However, in the conservative
group, 3 patients died within 30 days after bowel per-
foration and 6 died within 60 days after perforation.
However, it should be noted that the 3 patients who
died during the first 3 months after bowel perforation
were deemed nonoperative due to advanced carcino-
matosis.!" A study by Scappaticci et al. showed that
cancer patients who underwent emergency surgery
while on bevacizumab were at higher risk for wound
healing complications such as fascial dehiscence, cel-
lulitis, intra-abdominal and cutaneous fistulae, ana-

stomotic leak, intra-abdominal bleeding, hemothorax
and bowel perforation.'® Whether conservative man-
agement or surgical intervention is the best approach
remains to be determined.

In conclusion, bevacizumab has been demonstrated
as an effective biologic for patients with mCRC. Be-
vacizumab may result in severe complications as bo-
wel perforation and physicians must have a suspicion
of bowel perforation when acute abdomen occurred.
Palliative operation as stoma creation, intra-abdomi-
nal drain and empiric antibiotics would probably re-
duce the mortality and morbidity from our limited ex-
perience.
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