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Complications after Laparoscopic Surgery for Colorectal Cancer
Chang Woo Kim, M.D., Suk-Hwan Lee, M.D., Ph.D.
Department of Surgery, Kyung Hee University Hospital at Gangdong, Kyung Hee University School of Medicine, Seoul, Korea

Purpose: Laparoscopic surgery (LS) is an alternative to colorectal cancer surgery. Little evidence
supports LS for emergency reoperation after laparoscopic colorectal surgery. The aim of this study
was to assess perioperative outcomes of LS as an emergency reoperation for early complications after
LS for colorectal cancer.

Methods: From June 2006 through December 2016, 732 consecutive patients underwent elective LS
for colorectal cancer at Kyung Hee University Hospital, Seoul, Korea. Among these patients, we
retrospectively reviewed data on those who received emergency laparoscopic reoperations for
complications within 30 days after surgery. Variables associated with perioperative outcomes were
analyzed.

Results: After exclusion of 50 patients (6.8%) who needed conversion to open surgery during LS, 79
of 682 patients (11.6%) received reoperation for complications, recurrence, and other benign diseases.
Among them, 22 patients underwent emergency laparoscopic reoperation for early complications.
Mean age of the patients was 62 years, and most underwent low anterior resection as a primary
operation (n=17, 77.3%). Anastomotic leakage was the most common reason for reoperation (n=14,
63.6%). Postoperative complication occurred in 6 patients (27.3%), but none required further surgical
intervention. Patients had first bowel movements at 2.8 days after reoperation, and length of hospital
stay was 17.2 days after reoperation.
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Conclusion: Laparoscopic reoperation showed acceptable outcomes. LS as a reoperation for
complications seemed to be feasible after LS for colorectal cancer.
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INTRODUCTION
Minimally invasive surgery (MIS) is used for colorectal
cancer based on comparable short-term and long-term outcomes. Laparoscopic surgery (LS) has advantages over open
surgery (OS) including smaller incision, less blood loss, and
shorter length of stay.1-4 Two papers analyzing data from the
National Surgical Quality Improvement Program reported that
LS decreases postoperative complication rates and reduces
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surgical site infections.5,6 However, a significant proportion of
patients need reoperations due to postoperative complications,
recurrences, intestinal obstruction, or other intraabdominal
diseases. When reoperation is needed after colorectal cancer
surgery, OS is preferred because of obstacles to reoperation
such as small bowel distention, postoperative adhesion, or lack
of adequate operative field. However, accumulation of experience in LS changes the concept of reoperation. Even though
intraabdominal conditions are not ideal for performing LS
https://doi.org/10.7602/jmis.2018.21.2.70

71

Feasibility of Laparoscopic Reoperation

in emergency conditions, once LS is conducted, postoperative recovery would be better than OS. LS could be an option
for reoperation as well as for primary surgery. Many surgeons
perform LS for reoperations after LS and after OS based on
their clinical experience.7 These surgeons would like to offer
the benefits of MIS in emergency situations. Several papers
have reported comparable outcomes for LS as a reoperation
in various situations.5,8-11 The aim of this study was to assess
perioperative outcomes of LS as an emergency reoperation for
complications within 30 days after LS for colorectal cancer.

Baseline characteristics of patients and data on primary surgery are shown in Table 1: 81.8% of patients were men, and
the mean age was 62 years. The main primary tumor location
was the rectum (63.6%), and the mean OT was 279.2 minutes.
The most common postoperative complication that required
reoperation was anastomotic leakage (n=14, 63.6%). The duration between primary surgery and reoperation was 8.6 days.
Mean length of hospital stay after primary surgery was 25.8
days. For patients discharged without complications after
LS, postoperative length of stay was 8.1±2.1 days (data not
shown).

MATERIALS AND METHODS
Patients
From June 2006 through December 2016, 732 consecutive
patients underwent elective LS for colorectal cancer at Kyung
Hee University Hospital, Seoul, Korea. Among these patients,
those who received elective reoperations for recurrence (n=38),
stoma takedown (n=2), or other benign diseases (n=9) were
excluded. Patients who received OS as a reoperation or any
reoperation for late complications (>30 days after primary surgery, n=6) were also excluded. Data on patients who received
emergency laparoscopic reoperation for complications within
30 days after primary LS were reviewed retrospectively.

Perioperative outcomes
Data on gender, age, body mass index, American Society
of Anesthesiologists grade, previous abdominal surgery, and
location of primary lesion were analyzed for baseline characteristics of patients. For analysis of perioperative outcomes
of primary surgery, operation time (OT), intraoperative complication, and length of hospital stay (LOS) were analyzed.
For analysis of reoperation outcomes, variables analyzed in
addition to the variables for primary surgery were postoperative complication after primary surgery (cause of reoperation), hemodynamic stability at time of reoperation, OT, blood
loss, intraoperative complication, time to first bowel movement, time to resumption of soft diet, and postoperative LOS.
Hemodynamic instability was defined as body temperature
>38ºC, mean blood pressure <70 mm Hg, or heart rate >100
per minute.

Table 1. Baseline characteristics and perioperative outcomes (primary
surgery)
Variable

n=22

Male gender

18 (81.8%)

Age (years)

62±10.4

2

BMI (kg/m )

23.4±3.6

ASA grade
I
II
III
Previous abdominal surgery

8 (36.4%)
11 (50%)
3 (13.6%)
5 (22.7%)

Location of primary lesion
Ascending colon

1 (4.5%)

Transverse colon

1 (4.5%)

Descending colon

1 (4.5%)

Sigmoid colon

4 (18.1%)

Rectum
Synchronous
Curative resection (R0)
Combined resection
Operation time of primary surgery (minutes)

14 (63.6%)
1 (4.5%)
21 (95.5%)
3 (13.6%)
279.2±148.5

Postoperative complications
Anastomotic leakage

14 (63.6%)

Bleeding

3 (13.6%)

Colon ischemia

2 (9.1%)

RESULTS

Small bowel obstruction

1 (4.5%)

Primary surgery

Small bowel perforation

1 (4.5%)

Stoma necrosis

1 (4.5%)

This study analyzed 22 patients who underwent LS due to
complications within 30 days of primary surgery (22/732=3%).

Postoperative length of stay (days)

25.8±11.7

BMI = body mass index; ASA = American Society of Anesthesiologists.
www.e-jmis.org
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DISCUSSION

Demographics of patients who underwent laparoscopic
reoperation are presented in Table 2. Hemodynamic instability was noted in 17 patients (77.3%). Reoperation types were
abdominoperineal resection (n=2), bleeding control (n=3),
Hartmann operation (n=1), primary repair of anastomotic
dehiscence (n=2), stoma formation with or without peritoneal
irrigation (n=13), and stoma revision (n=1). Mean operation
time was 125 minutes with one conversion to OS for severe
dilatation of the small bowel. Small bowel injuries were found
during surgery in two patients and were repaired by laparoscopy intracorporeally. We noted six postoperative complications (27.3%) of ileus, wound infection, or hematochezia; none
required surgical intervention. Patients showed first bowel
movement at postoperative day (POD) 2.8 and started a soft
diet at POD 6.8. Mean length of hospital stay after reoperation was 17.2 days which was shorter than in patients who
underwent OS as a reoperation (22.2±7.6 days). There was no
mortality after reoperation.

LS is regarded as a safe and feasible option for primary
surgery for colorectal cancer. Laparoscopic emergency reoperation has obstacles such as bowel edema, postoperative
ileus, and poor operative field. Many surgeons prefer OS to
LS in emergency conditions for several reasons. First, primary
abdominal surgery can result in adhesion that might interfere with LS and result in OS or conversion to OS. Second,
conversion to OS during LS might require a longer operation
time, longer hospital stay, and higher cost. Third, performing LS in emergency situations such as peritonitis, ischemia
or bowel perforation can increase the risk of hypercapnia
and toxic shock syndrome.12 Therefore, the advantages of LS
should be considered both for reoperation as well as primary
surgery.
Stoma formation with or without peritoneal irrigation (59.1%)
and bleeding control (13.6%) were performed as reoperations
in our study. Most reoperations were less difficult procedures
than the primary surgery except for two abdominoperineal
resections (9.1%). Reoperations were performed to control
complications and did not require long OTs. Moreover, LS as
reoperation did not yield additional surgical incisions except
for trocar sites after primary surgery in this study. Using the
same incision sites should be emphasized as pros of relaparoscopy that might result in early recovery and less wound complications. Therefore, we suggest that LS should be considered
as a reoperation method.
Conversion rates were similar for primary surgery and reoperation (6.8%=50 of 720 primary and 4.5%=1 of 22 reoperations) in our study. In the Clinical Outcomes of Surgical Therapy Study Group, conversion rate to OS during LS was 21%.
Among reasons for conversion, adhesion represented about 3%
of cases.2 In the MRC CLASICC trial that analyzed a conversion group and OS and LS groups, the conversion group (29%)
showed longer extended hospital stays than the LS group. The
most common causes of conversion were excessive tumor fixity and uncertainty of tumor clearance, not adhesion.3 Adhesion alone was not the reason for conversion. Burns et al. reported that patients who underwent LS for colorectal diseases
had a lower risk of developing clinically significant adhesions
compared with OS.11 These results suggest that adhesion is not
an absolute contraindication for LS, and there are techniques
to treat adhesion laparoscopically. Conversion to open surgery
during reoperation in our study occurred in 4.8% of cases (n=1)
and was due to bowel distention.
Hemodynamic instability of the patient can make surgeons
hesitate select laparoscopy as reoperation method. In this
study, 77.3% of the patients showed hemodynamic instability.
However, most of them showed fever or tachycardia, whereas

Table 2. Perioperative outcomes (reoperation)
Variable

n=22

Reoperation
Abdominoperineal resection

2 (9.1%)

Bleeding control

3 (13.6%)

Hartmann operation

1 (4.5%)

Primary repair

2 (9.1%)

Stoma formation with or without peritoneal irrigation 13 (59.1%)
Stoma revision

1 (4.5%)

Date from the primary surgery (days)

5.5 (1–30)*

Unstable hemodynamics

17 (77.3%)

Conversion
Operation time (minutes)
Blood loss (ml)
Postoperative complication

1 (4.5%)
125±79.9
10 (0–1180)*
6 (27.3%)

Small bowel ileus

2 (9.1%)

Wound infection

3 (13.6%)

Hematochezia

1 (4.5%)

ICU stay (days)

0.9±1.4

First flatus (days)

2.8±1.5

First soft diet (days)

6.8±4.7

Postoperative length of stay (days)
*Median (range). ICU = intensive care unit.
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no patient showed shock status (mean blood pressure <70
mmHg). This is one of the limitations of the study. In spite of
several concerns, LS in emergency situations appears feasible.
Navez et al. concluded that LS is feasible based on acceptable
morbidity and mortality rates without malignant hypercapnia.12
Agresta and colleagues reported that LS is not an alternative
to physical examination or noninvasive diagnostic methods
but must be considered an effective option as an alternative to
OS.13 Our study involved six postoperative complications, none
of which required surgical intervention.
Several studies have reported outcomes of LS as reoperation. Rosin et al. showed acceptable outcomes for 14 patients
who received LS as reoperation for complications after OS.14
Rotholtz and colleagues reported that LS is a useful tool for
managing complications after LS for colorectal disease.10
Kirshtein et al. compared outcomes of patients according to
timing of relaparoscopy and concluded that early relaparoscopy enabled timely management of complications.9 In a study
limited to anastomotic leakage for relaparoscopy, Vennix et
al. evaluated safety and feasibility of LS as a reoperation after colorectal surgery based on shorter hospital stay, fewer
complications, and less mortality compared with OS.15 Lee et
al. also reported that relaparoscopy is associated with shorter
hospital stay and fewer complications than OS for anastomotic leakage.16 Anastomotic leakage is one of the most fatal
complications after rectal surgery rather than colon surgery,
and most of them requires surgical intervention. Laparoscopy
might be an option for anastomotic leakage. However, most
studies that reported outcomes of relaparoscopy had a small
number of cases or patients with heterogeneous disease characteristics. These problems are also limitations of our study,
since reoperation itself should be infrequent in order to ensure
patient safety.
Our study has several limitations. First, it was a retrospective study with the possibility of selection bias. Second, there
were a small number of patients and heterogeneous reasons
for reoperation. Third, if we compared LS and OS as reoperation methods, the safety and feasibility of LS would be clearer.
However, this comparison would not provide meaningful
results because of the small number of OS cases (n=3) in our
clinical practice.
In conclusion, LS as reoperation method seemed feasible
because it did not require many open conversions and did not
result in poor short-term outcomes. LS might provide the advantages of MIS even after reoperation. Surgeons should consider LS as a reoperation method.
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