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Purpose: Anastomotic bleeding after colorectal surgery is a rare, mostly self-limiting, postoperative complication that
could lead to a life-threatening condition. Therefore, prompt management is required. This study aimed to evaluate the
efficacy and safety of endoscopic clipping for acute anastomotic bleeding after colorectal surgery.

Methods: We retrospectively reviewed the data of patients pathologically diagnosed with colorectal cancer at National
Cancer Center, Korea from January 2018 to November 2020, which presented with anastomotic bleeding within the first
postoperative week and were endoscopically managed with clips.

Results: Nine patients had anastomotic bleeding, underwent endoscopic management, and, therefore, were included in
this study. All patients underwent laparoscopic (low/ultralow) anterior resection with mechanical double-stapled anasto-
mosis. Anastomotic bleeding was successfully managed through a colonoscopy with clips on the first trial in all patients.
Hypovolemic shock occurred in one patient, following anastomotic breakdown.

Conclusion: Endoscopic clipping seems to be an effective and safe treatment for anastomotic bleeding with minimal phys-
iologic stress, easy accessibility, and scarce postoperative complications. However, a surgical backup should always be con-

sidered for massive bleeding.
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INTRODUCTION

Anastomotic bleeding after colorectal surgery is a rare, mostly
self-limiting, postoperative complication. However, some patients
might develop a life-threatening condition. Therefore, prompt
and appropriate management is required [1]. Colonoscopy could
be an easily accessible and effective diagnostic and therapeutic
tool [2]. However, the endoscopic approach with air insufflation
during the early postoperative period could negatively affect the
anastomosis healing process [3]. Nevertheless, a previous study
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suggested that anastomotic perforations or breakdown rarely re-
sulted from endoscopy performed <6 weeks following gastroin-
testinal anastomoses [4]. There are several endoscopic treatment
options, including injection therapy, argon plasma coagulation
(APC), and clipping. Clipping is a mechanical method that could
be applied repeatedly.

Thus, we retrospectively reviewed acute anastomotic bleeding
cases after colorectal surgery that underwent endoscopic manage-
ment to evaluate the efficacy and safety of endoscopic clipping for
hemostasis during the early postoperative period.

METHODS

The records of patients pathologically diagnosed with colorectal
cancer at National Cancer Center in Goyang, Korea from January
2018 to November 2020 were retrospectively reviewed. Patients
with anastomotic bleeding within the first week after colorectal
surgery who underwent an endoscopic hemostatic procedure
were included in this study. We excluded patients with no evi-
dence of active bleeding during colonoscopic observation. All in-
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cluded patients received a standardized operation regimen and
perioperative medication following the hospital’s protocol. Anas-
tomotic bleeding was suspected when hematochezia was detected.
There was no absolute criterion for trying further treatments
other than conservative treatments or transfusion. However, we
considered colonoscopy when massive hematochezia or a signifi-
cant fall in hemoglobin levels was observed. Bowel preparation
was not routinely required for hemostatic colonoscopy. We used a
single channel colonoscope (CF-HQ260AL; Olympus, Tokyo, Ja-
pan), EZ Clip (Olympus), and Hilzo Clip (BCM, Goyang, Korea).
Colonoscopy was performed by gastrointestinal endoscopists. Fig.
1 shows images of the endoscopic clipping procedure in cases 7
and 8 (Table 1). In both patients, the lumen was irrigated with
water to improve visualization of the anastomotic integrity. When
an active bleeding point was detected, it was clipped. The endo-

Table 1. Patients’ characteristics
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scopic examination ended after hemostasis was achieved.

The following data were retrospectively retrieved from clinico-
pathological charts: sex, age, body mass index (BMI), comorbidi-
ties, history of previous abdominal surgery, tumor location (dis-
tance from the anal verge), history of neoadjuvant therapy, opera-
tive note, resection extent, method of anastomosis (hand-sewing
or stapled), diversion, pathology, time to postoperative hemor-
rhage, a need for transfusion, hemodynamic instability, post-
bleeding endoscopic evaluation, secondary intervention, and
anastomosis leakage. We conducted this study in compliance with
the principles of the Declaration of Helsinki. The Institutional Re-
view Board of National Cancer Center approved this study (No.
NCC2021-0063). The requirement for informed consent was
waived because of the retrospective nature of the study.

Fig. 1. Endoscopic evaluation and hemostasis with hemoclips for
anastomotic bleeding. (A) Case 7, 4 clips were applied. (B) Case 8, 2
clips were applied.

Pa’\t‘i:)ant Sex A(\)?r()e (km) Comorbidity Antifﬁ:gg;tion azzie:r:?il;; Igggt]i%rn Net(;]e;drgj [;I;nt 32?::2? f(;?)lrs:l Diversion
' surgery AV (cm)

1 Male 74 24.73 Hypertension, stroke Yes No RSJ No 8 No

2 Male 62 21.67 Diabetes mellitus No No RSJ No 10 No

3 Male 75 26.10 Hypertension No No Rectum No 2 Yes

4 Female 58 19.97 Hyperthyroidism No No Rectum No 4 No

5 Male 57 22.94 None No No Rectum No 4 Yes

6 Male 73 19.18 Hypertension No Yes Sigmoid No 25 No

7 Female 64 23.15 None No No Sigmoid No 8 No

8 Male 57 23.70 None No No Rectum Yes 4 Yes

9 Female 60 19.59 None No Yes Sigmoid No 15 No

BMI, body mass index; AV, anal verge; RSJ, rectosigmoid junction.
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RESULTS

A total of 1,183 patients underwent surgery for colorectal cancer
at National Cancer Center, Korea between January 2018 and No-
vember 2020. Among them, 9 patients (0.8%) experienced acute
anastomotic bleeding that required endoscopic intervention.

Patients’ characteristics

Table 1 presents the patients’ characteristics. Six patients were
male, and 3 were female. The mean age was 64.5 years, and the
mean BMI was 22.34 kg/m’. One patient had a history of stroke 3
years earlier and was under anticoagulation therapy. Two patients
had a history of abdominal surgery. All 9 patients had left-side
colon or rectal cancer and underwent laparoscopic (low/ultralow)
anterior resection with mechanical double-stapled anastomosis.
Three patients had a temporary ileostomy.

Treatment details

Table 2 shows the treatment details. Postoperative hemorrhage
occurred at an average of 1.2 days after surgery. Hypovolemic
shock occurred in 1 patient. Three patients received red blood cell
(RBC) transfusions. No vasoactive drug was injected into any of
the patients. All 9 patients were managed successfully with endo-
scopic clips on the first attempt, and no further intervention was
required.

Anastomotic leakage

In case 2, hematochezia occurred on postoperative day 1 (hemo-
globin level, 5.9 g/dL), leading to hypovolemic shock. The patient
was conservatively managed with 5 packs of RBC and stabilized.
Thereafter, colonoscopy was performed and anastomotic bleed-
ing was detected, which was successfully controlled with endo-
scopic clips. Anastomotic leakage was detected on postoperative
day 6.

Table 2. Treatment details

Efficacy and safety of endoscopic clipping for acute anastomotic bleeding after colorectal surgery

DISCUSSION

We reviewed anastomotic bleeding cases that occurred within the
first week after colorectal cancer surgery and underwent endo-
scopic management. Hemostasis was achieved in all cases through
colonoscopy and clips application. However, anastomotic leakage
occurred in 1 patient with hypovolemic shock.

Previous studies reported a risk of anastomotic bleeding in up to
6% of the patients after colorectal anastomosis [3] and a risk of
0.3% within 7 days of surgery [1]. Furthermore, approximately 1%
of cases present with massive bleeding and hemodynamic insta-
bility [5]. Endoscopy is a minimally invasive diagnostic and thera-
peutic method that facilitates complete visualization of the anas-
tomotic integrity and provides techniques to treat anastomotic
complications. Moreover, it does not require general anesthesia,
conferring minimal physiological stress, especially to patients
with comorbidities. The patients in this study were endoscopically
treated successfully without aggravating their general condition,
regardless of their age, comorbidities, or the presence of anticoag-
ulation therapy.

Theoretically, air insufflation during endoscopy could delay the
anastomotic healing process; however, endoscopy safety was
demonstrated in patients with gastrointestinal [4] and colorectal
[6] anastomoses during the early postoperative period. In this
study, anastomotic leakage occurred in 1 of the 9 patients.
Colorectal anastomotic dehiscence has a multifactorial etiology.
Diabetes mellitus might be a relevant etiological factor to the pa-
tient in our study [7, 8]. Blood perfusion to the anastomosis and
the anastomotic tension are believed to be the most important
factors for proper healing. Factors affecting these in our patient,
including the duration of surgery, hypovolemic shock, and high
ligation of the inferior mesenteric artery, could have been relevant
[7, 9, 10]; this patient underwent a right hemihepatectomy for
liver metastasis at the time of colorectal anastomosis, with a total

) Hb level at first
Time from surgery

Time from anastomotic Colonoscopy No. of used

Patient . postoperative  Transfusion Hemodynamic . . . Anastomotic

to anastomotic . . " bleeding to colonoscopy  procedure . Reintervention
No. . hematochezia (pack) instability . . clips leakage
bleeding (day) (hr) time (min)
(g/dL)

1 3 13.5 No No 8 17 1 No No

2 1 5.9 5,RBC Yes 3 23 6 No Yes

3 0 9.9 No No 1 10 2 No No

4 2 8.6 No No 6 31 5 No No

5 0 10.9 2,RBC No <1 17 2 No No

6 2 7.4 3,RBC No 6 12 4 No No

7 0 11.8 No No <1 38 4 No No

8 0 11.1 No No 15 23 2 No No

9 3 10.9 No No 8 40 3 No No

Hb, hemoglobin; RBC, red blood cell.
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operation time of 8 hours.

When luminal bleeding occurs, endoscopic treatment options
include injection therapy, thermal coagulation, and clipping [11].
Epinephrine (at a ratio of 1:10,000 or 1:20,000) is the most used
injection agent; however, it results in vasoconstriction and en-
hances platelet aggregation, which might have a negative impact
on the anastomotic healing process [6, 11]. APC allows noncon-
tact endoscopic thermal coagulation by delivering a high-fre-
quency electrical current through emitted argon gas; however, its
cost is higher than the other modalities, and its use for larger ves-
sels is still controversial [11]. Besides, severe complications of
APC, including fistulation, stricture formation, and ischemia,
were reported [12].

Nonoperative treatment for postoperative hemorrhage also in-
cludes angiographic intervention, and vasopressin infusion
through angiographic catheter or embolization. However, both
procedures might precipitate bowel ischemia and infarction [13,
14]. Thus, in terms of possible complications, endoscopic clipping
could be applied more safely than other endoscopic or angio-
graphic modalities; it is a mechanical method, so it could be ap-
plied repeatedly with less damage to perianastomotic vessels than
the chemical and electrical methods.

Although all patients in this study were managed successfully
through a colonoscopy with clipping on the first trial, Malik et al.
[15] suggested that when the first trial fails, repeating it or trying
other kinds of endoscopic therapies might be worthwhile in terms
of physiologic stress, easy accessibility, and cost-effectiveness be-
fore considering reoperation. However, if the luminal view shows
severe bleeding, prompt surgical management should be consid-
ered.

In conclusion, endoscopic clipping seems to be an effective and
safe treatment for hemostasis in acute anastomotic bleeding after
colorectal cancer surgery.
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