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Caser Report

Delayed anastomotic leakage during treatment with
ramucirumab: A case report
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Abstract

While adverse gastrointestinal events related to chemotherapy are known to occur, delayed anastomotic leakage during chemotherapy with concurrent ramucirumab
treatment has never been reported. We describe the clinical course of a patient who experienced delayed anastomotic leakage during 5-fluorouracil, leucovorin, and
irinotecan (FOLFIRI) and ramucirumab treatments, which was ultimately fatal. The patient was a 78-year-old man who underwent laparoscopic right hemicolectomy
with regional lymphadenectomy for advanced ascending colon cancer that was symptomatic and accompanied by unresectable and multiple liver metastases.
Anastomosis was performed using a stapler (a functional end-to-end anastomosis technique); the postoperative course was uneventful. One-month post-surgery, the
patient received five courses of chemotherapy, which included 5-fluorouracil, leucovorin, and oxaliplatin (FOLFOX) with bevacizumab as the first-line treatment
and FOLFIRI with ramucirumab as the second-line treatment due to the progression of liver metastases observed on contrast-enhanced computed tomography.
During the sixth course of ramucirumab and FOLFIRI, the patient reported right lower abdominal pain. Butylscopolamine was administered because the abdominal
pain was considered a side effect of irinotecan, and his symptoms slightly improved. That night, he presented to our emergency room with sustained abdominal pain.
Abdominal computed tomography showed intra-abdominal free air and anastomotic leakage at the ileo-colonic anastomosis from his previous surgery, without any
peritoneal dissemination or local recurrence. Emergency surgery including resection of the leaked anastomosis and ileostomy was performed. Postoperative ileus was
observed, and leucopenia (neutropenia) occurred from postoperative day 7. Severe pneumonia and respiratory failure also occurred. The patient died on postoperative
day 11. We believe that our patient’s delayed anastomotic leakage (6 months post-initial surgery) was a novel adverse event related to ramucirumab use. Although
abdominal pain may occur after irinotecan administration, clinicians should be aware of this potentially fatal side effect of ramucirumab to facilitate rapid treatment.

During the sixth cycle of FOLFIRI plus ramucirumab, at 6 months
post-surgery, the patient reported abdominal pain. Localized right lower
tenderness was observed on physical examination, and no imaging tests
were performed. Butylscopolamine was administered intravenously
because irinotecan-induced cholinergic syndrome was suspected. His
symptoms slightly improved, and the patient went home. That night,
he presented to our emergency room with sustained abdominal pain.
Rebound tenderness and muscular defense were observed. Contrast-

Background

Anti-vascular endothelial growth factor (anti-VEGF) agents
such as bevacizumab, ramucirumab, and aflibercept are combined
with 5-fluorouracil (5-FU)-based chemotherapy to treat metastatic
colorectal cancer [1-3]. These agents are occasionally associated with
gastrointestinal perforation; however, delayed anastomotic leakage
following ramucirumab administration has not been previously

reported [4].

Here, we report about a patient who experienced delayed
anastomotic leakage that occurred six months after right hemicolectomy
while undergoing chemotherapy with ramucirumab.

Case presentation

A 78-year-old man with no relevant comorbidities underwent
laparoscopic right hemicolectomy for advanced symptomatic ascending
colon cancer with unresectable liver metastasis (T3N1M1la Stage IVa
in the UICC classification 8th edition) (Figure 1). Anastomosis of the
remnant ileum and transverse colon was performed using a stapler
(EES liner cutter, Ethicon, Cincinnati, OH) via a functional end-to-
end anastomosis technique. No complications related to the surgery
were observed. One-month post-surgery, the patient received 5-FU,
leucovorin, and oxaliplatin (FOLFOX) plus bevacizumab as first-line
therapy for unresectable liver metastases. After five cycles of FOLFOX
plus bevacizumab, multiple liver metastases were enlarged, and no other
recurrence was seen on contrast-enhanced computed tomography
(CT). Therefore, the patient received 5-FU, leucovorin, and irinotecan
(FOLFIRI) plus ramucirumab as second-line therapy.
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enhanced abdominal CT showed free air (Figure 2). An emergency
surgery was performed. Anastomotic leakage was detected at the ileo-
colonic anastomosis from the previous surgery, while no peritoneal
dissemination or local recurrence was observed (Figure 3). Resection
of the leaked anastomosis and ileostomy were performed. The cause of
the delayed leakage was unclear in pathological examination.

A postoperative ileus was observed but was not related to the
resection of the leaked anastomosis or ileostomy. Febrile neutropenia
was also present beginning on postoperative day (POD) 7, with a
minimum neutrophil count of 22/ul, and acute respiratory distress
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syndrome occurred on POD 9 (Figure 4). The patient died on POD 11
despite multidisciplinary treatment.

Discussion

Though extremely rare, gastrointestinal perforation related to the
use of anti-VEGF agents has been reported in the clinical trials of
these drugs [1-4]. The use of anti-VEGF agents is also a risk factor for
perforation in patients with metal stents placed to treat obstructive
colon cancer [5]. According to the National Comprehensive Cancer
Network Guidelines, an interval of at least 6 weeks is necessary between
the final bevacizumab treatment and surgery [6]. This is likely due

to impaired wound healing, which can lead to wound dehiscence
and anastomotic leakage. In addition to gastrointestinal perforation,
bleeding and thrombotic events during treatment with anti-VEGF
agents have been reported, caused by the pharmacological effects of
anti-VEGF agents [7].

Various perioperative risks and adverse events have been
described during or after anti-VEGF agent use; however, to the best
of our knowledge, a case of delayed anastomotic leakage following
colectomy has not been reported. In our case, the cause of delayed
anastomotic leakage was pathologically unclear. In this case, the

Figure 1. Contrast-enhanced computed tomography before surgery for primary colon cancer (A) Arrow: primary ascending colon cancer (B) Arrowhead: multiple liver metastases from

colon cancer

Figure 2. Contrast-enhanced computed tomography of the delayed anastomotic leakage (A) Arrows: intra-abdominal free air (B) Arrowhead: free air beside the anastomosis performed after

right hemicolectomy

Figure 3. Resected specimen, The forceps are inserted in the previous surgical anastomosis, at the point of delayed anastomotic leakage
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Figure 4. Chest X-ray showing acute respiratory distress syndrome. Bilateral infiltration
was observed on postoperative day 9

ileum and remnant colon were connected by a functional end-to-
end anastomosis with a stapler. The staple line may be potentially
susceptible to ischemia, since anastomotic leakage usually occurs from
the staple line. We suspect that this event was caused by ramucirumab
use. Ramucirumab-induced impairments in the blood supply may lead
to delayed anastomotic leakage from the staple line, as shown in Figure
3. In contrast, it is worth noting that chemotherapy itself did not appear
to influence delayed anastomotic leakage.

The patient’s complaint of abdominal pain was initially thought to
be due to irinotecan-induced cholinergic syndrome. In clinical trials
using FOLFIRI with ramucirumab, the frequency of abdominal pain
was 26%, while that of gastrointestinal perforation was less than 3%
[2]. Butylscopolamine was administered to the patient because it has
been reported to be effective for treating cholinergic syndrome [8]. The
patient’s symptoms were not completely resolved, and he returned to
our hospital with sustained abdominal pain. The patient was diagnosed
with panperitonitis, but the clinical course was unsuccessful despite
emergency surgery. Although gastrointestinal perforation—including
delayed anastomotic leakage is extremely rare, prompt diagnosis and
appropriate management may enable successful treatment.

Conclusions

Delayed anastomotic leakage following colectomy can occur
with anti-VEGF agent use even several months after surgery.
Gastrointestinal perforation should be distinguished from irinotecan-
induced cholinergic syndrome during treatment with FOLFIRI with
ramucirumab because delayed diagnosis and treatment may lead to
devastating clinical outcomes.
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