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Abstract

Introduction: The benefits of laparoscopy versus open surgery for patients with rectal cancer have been well
established. This study evaluates the role of re-laparoscopy in patients who develop complications following
laparoscopic rectal cancer surgery.

Methods: This is a retrospective case series of 22 (5.9%) re-laparoscopy cases of the 373 rectal cancer patients
with rectal cancer who underwent laparoscopic primary surgery at Omid, Ghaem, and Razavi hospitals in
Mashhad, Iran, between July 2011 and December 2020.

Results: Twenty-two (5.9%) eligible patients with a mean+SD age of 50.9+10.4 years were included in the
study, of which 15 (68.2%) were males and 7 (31.6%) were females. After 22 primary laparoscopic surgeries,
anastomosis-fail/peritonitis was the most common complication requiring re-laparoscopy (n=9, 40.9%). Other
complications included obstruction (n=8, 36.4%), bleeding (n=3, 13.6%), and intestinal injury (n=2, 9.1%).
The complications of all patients (n=22) who underwent re-laparoscopy were successfully managed by re-
laparoscopy.

Conclusion: In the case of available facilities and the presence of an experienced surgeon in the medical center,
re-laparoscopy for managing complications following laparoscopic rectal cancer surgery appears to be safe and
effective in selected patients.
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Introduction

aparoscopic colorectal surgery is increasingly
becoming the method of choice for the treatment
of colorectal cancer or other related colorectal
conditions. Since 1990, when the first laparoscopic
colectomy was done (1), a large series of meta-
analyses and randomized clinical trials have

been published to demonstrate the perception of
a major improvement in postoperative results in
the management of complications, recurrence of
malignancy, and lateral pelvic floor dissection (2).
Since this minimally invasive procedure provides
significant beneficial outcomes, it is considered the
desirable approach for colorectal surgeries. However,
using re-laparoscopy for treating complications after
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laparoscopic colorectal surgery is still controversial
(3). There are not enough supporting studies showing
that re-laparoscopy in a patient with a history of
recent laparoscopy would be the most appropriate
treatment for complications such as intra-abdominal
bleeding, intestinal obstruction, or anastomotic
leakage (3, 4). The short- and long-term merits of
re-laparoscopy, such as inconsiderable postoperative
pain, blood loss, surgical site infection, faster
intestinal function recovery, and shorter length of
hospital stay in contrast with open surgery and other
procedures, are argued in many studies (5, 6).

From a general perspective, when a patient is
undergoing severe peritonitis symptoms or is
hemodynamically unstable, laparotomy is favored by
many surgeons (4). However, laparoscopy has also been
used in several emergent conditions, offering favorable
short-term outcomes (7). By employing this procedure,
some of the open surgery-associated complications,
such as organ failure, suture site infection, and ICU
requirement, have been averted (5-7).

The present study aimed to describe the most
competent approach to postoperative complications
and evaluate the safety of re-laparoscopy in patients
with a history of rectal cancer surgery.

Materials and Methods

Patients

This retrospective case series included 22 patients
with locally advanced rectal cancer out of the
373 patients with rectal cancer who underwent
laparoscopic curative surgery at Omid, Ghaem,
and Razavi hospitals in Mashhad, Iran, between

July 2011 and December 2020. These 22 patients
developed primary surgery complications during
hospitalization and were managed by re-laparoscopic
procedures. The final follow-up of these patients
was in 2021, performed via a phone call. The
patients were candidates for re-laparoscopy due to
the presence of an experienced surgeon and their
stable condition. All patients involved in the study
scored I or I1I in the ASA indexing score. The ASA
score is a classification system used to evaluate a
patient’s physical status before surgery, which ranges
from 1 to 6. Higher scores indicate a greater risk
of complications. Neoadjuvant chemoradiation
therapy was administered for these patients, and
the surgery was performed at least a month after
chemoradiation. The chemotherapy treatment for
our patients included Capecitabine 500 twice a
day, along with a total of 28 sessions of radiation
therapy, with a total radiation dose of 5400 rad.
All patients received adjuvant chemotherapy after
surgery. Studied patients were followed up based on
standard rectal cancer surveillance till the fifth year
after curative surgery.

Surgical Method

Some fundamental factors are needed for re-
laparoscopy management of surgical complications,
like optimal learning curve in laparoscopy and
excellent laparoscopic equipment (vision, strong
suction-irrigation system, etc.) (1).

In our experience, three or four laparoscopic ports
are usually needed for re-laparoscopy, and a 10
mm umbilical port is needed for the camera. For
primary exploration, other ports were inserted. The

Table 1: Clinical baseline information of patients with rectal adenocarcinoma who underwent re-laparoscopy.

Age at diagnosis, mean+SD 50.9+£10.4

Primary Surgery time, median (IQR) 215 (38)

Minutes

Re-laparoscopic surgery time, median (IQR) 150 (30)

Minutes

Length of hospital stay, median (IQR) 6 (1.5)

Days

Gender, N (%) Male 15 (68.2)
Female 7 (31.8)

Rectal tumor location, N (%) Lower 10 (45.5)
Middle 7 (31.8)
Upper 5(22.7)

Primary surgical procedure technique, N (%)  Natural orifice specimen extraction 15 (68.2)
Transabdominal specimen extraction 6 (27.3)
Abdominoperineal resection 14.5)

Re-laparoscopy cause, N (%) Obstruction 8 (36.4)
Intestinal injury 2(9.0)
Anastomosis-failure/peritonitis 9 (40.9)
Bleeding 3 (13.6)

TNM staging, N (%) T Pathologic complete response 4 (18.2)
T1,2 2(9.1)
T3,4 7 (31.8)
Node positive 6(27.3)
Metastatic 2 (9.1)

The pathology data of one patient is missing.
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surgeon was often on the patient’s left side because
some patients had an ileostomy on the right side.
In obstructive cases, small bowel adhesions in
the pelvis were managed better in this position.
Obsessive exploration and suction-irrigation of four
abdominal quadrants, sub-diaphragmatic, para-colic,
pelvic, and inter-loop spaces were done in all cases.
Ultimately, the decision was made case by case due
to intra-operative findings and the patient’s general
conditions after the above steps.

Description of the Data

The normal and non-normal continuous data are
reported as the mean+SD and median (IQR: inter-
quartile range); categorical variables are expressed
as frequency (percentage).

Results

Twenty-two eligible patients with a mean£SD age
of 50.9+10.4 years were included in the study, of
which 15 (68.2%) were males and 7 (31.8%) were
females. The median (IQR) follow-up time (survival
time) for all the patients was 71 (53) months. Rectal
adenocarcinoma patients underwent primary
laparoscopic surgery for natural orifice specimen
extraction (15, 68.2%), transabdominal specimen
extraction (6, 27.3%), and abdominoperineal
resection (1, 4.5%). Descriptions of the data are
summarized in Table 1. The patients underwent re-
laparoscopy due to obstruction (8, 36.4%), internal
organ injury (2, 9.1%), anastomosis-fail/peritonitis
(9, 40.9%), or bleeding (3, 13.6%) (Figure 1). As
reflected in Figure 1, the most common reason for the
re-laparoscopy procedure was peritonitis, followed
by anastomosis failure.

All patients were discharged from the hospital in
good general condition after re-laparoscopy. During
post-operative long-term follow-up sessions, six
(27.3%) patients died due to local recurrence (3, 50%),
bone/brain metastasis (1, 16.7%), and complications
of cancer (1, 16.7%). In addition, one (16.7%) patient
with liver metastasis died in the 29" month after
primary surgery.

Discussion

Laparoscopic surgery for colorectal problems
has become a promising approach worldwide.
Accordingly, this minimally invasive procedure
tends to be used instead of open intervention to
bypass some surgical complications and can be
performed safely after either open or laparoscopic
surgery (8). However, despite considerable
improvements in surgical techniques and patient
outcomes, some difficulties continue to present and
involve the patients (8). Even though this method
has considerable benefits regarding postoperative
recovery and outcomes, it has not been established
as a definite practice for redo-surgery after
laparoscopic colorectal resection till now (9).
The present study investigated re-laparoscopy
results in patients with a primary laparoscopy and
complications of the initial procedure. Among all
possible complications, some are more feared and
might occur more commonly.

Peritonitis and anastomosis leakage are prevalent
complications following colorectal surgery,
which collaborates with increased morbidity and
mortality rates. Anastomosis leakage is the most
common indication for re-laparoscopy (67.7%) (9).
Considering the prevalence of this complication,
proper supervision is vital for reducing pressing
consequences and can circumscribe treatment success
(10). Secondly, other noticeable complications,
including bowel obstruction, abdominal abscess,
and bleeding, can be optimally handled through
laparoscopy, as well (9-13). Other authors in various
studies have recommended that a laparoscopic
approach to diverse complications following
laparoscopy or conventional laparotomy might be
profitable in the surgical management of infection
and intra-abdominal sepsis and, consequently, more
minor postoperative septic difficulties (13, 14). The
most common indication for re-laparoscopy in our
patients was peritonitis/anastomosis failure (40.9%).
However, 3 (13.6%) patients with bleeding and 2
(9.1%) patients with intestinal injury were managed
by re-laparoscopy.

8,36.4%
Bleeding

9, 40.9%

Anastomosis-fail/Peritonitis |

2,9.1%
Internal organ injury

Obstruction |

' 3,13.6%

.....

Figure 1: The frequency of re-laparoscopy indications in our patients.
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A major observational cohort study on 11,859
patients with a history of laparoscopic surgery was
performed by Vennix et al., in which 159 patients
underwent a laparoscopic re-intervention. In
comparison, 659 patients had an open re-operation.
In this study, anastomosis leakage or anastomosis
abscess accounted for most reintervention
indications. This study finally concluded that
laparoscopy is a feasible method of re-operation with
a lower mortality rate and shorter hospital stay than
open re-intervention (15).

A retrospective study by Vignali etal. was conducted
regarding anastomosis leakage as the most common
complication. Among 438 consecutive patients, 26
(5.8%) suffered from anastomosis leakage. Most
underwent a successful re-laparoscopic procedure
if they were hemodynamically stable (16).
However, resuscitation followed by re-laparotomy
in hemodynamically unstable patients in a
postoperative setting is still the standard choice (17).
Vignali’s article, despite some limitations as a mono-
centric study, demonstrated that the laparoscopic
approach to anastomosis leakage might lead to a
lower morbidity and mortality rate than an open
approach (16). Another study conducted by Wind et
al. investigated two groups of 10 and 15 patients with
primary laparoscopy and laparotomy, respectively.
Due to developing anastomosis leakage, each group
underwent a re-laparoscopy or re-laparotomy based
on their preceding procedures. They suggested
that the re-laparoscopic approach to anastomosis
leakage is associated with a lower mortality rate
and fewer complications (17). Lee et al. concluded
that laparoscopic re-intervention for anastomosis
leakage after a minimally invasive colorectal surgery
is correlated with fewer postoperative complications,
including anastomotic leakage (18). The findings
were confirmed by another article by Numata et
al., illustrating that laparoscopic re-intervention
for anastomotic leakage is feasible and safe. This
study observed 3,321 patients from 2002 to 2016,
and 39 patients developed anastomosis leakage
after primary colorectal surgery. Re-laparoscopy
was performed for 15 patients, and open surgery
was conducted for those who needed an operation
before April 2010 based on available techniques (19).

Obstruction was our study’s second most common
indication for re-laparoscopy (36.4%). Post-surgical
obstructions, on the other hand, are not as prevalent
as anastomosis leakage. However, they are still the
number one cause of all small bowel obstruction
cases, of which 50% will require surgery eventually
(20). Even though many surgeons consider
laparotomy the standard approach for adhesive small
bowel obstruction (ASBO), studies are showing
that laparoscopy can also be performed with more
benefits (21). In a related study by Mancini et al. on
6,165 patients undergoing open and laparoscopic
lysis of adhesions, the results revealed significant
benefits in the laparoscopic approach (20). In
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addition, the findings of 262 patients in Valverde’s
study illustrated that laparoscopic management of
ASBO is associated with lower morbidity and better
postoperative outcomes, particularly for patients
with simple adhesion (22).

Alessdiscussed and yet life-threatening complication
of a recent surgery is postoperative bleeding, which
became one of the primary evaluation purposes of
this article. Holub et al. published their findings
from a five-year study on six patients with intra-
abdominal bleeding following laparoscopic or vaginal
hysterectomy. They suggested that laparoscopic
management is feasible and accompanied by more
minor complications (23). In a similar study on three
patients developing bleeding after laparoscopic
urological surgery, re-laparoscopy led to a lower
morbidity rate (24). Since there is limited data on
the safety and feasibility of laparoscopy in managing
post-surgical bleeding, we focused on gathering data
on these patients and their outcomes.

In another analysis of sixty-four consecutive
patients who underwent re-laparoscopy for
possible complications of previous surgery, fifty-
one (80%) had the re-operative procedures during
the first 76 hours after the primary surgery. The
main indications for re-exploration in these patients
were severe abdominal pain (not localized at the
place of surgery and port wounds) and peritonitis.
In addition, they ascertained different possible
complications, including bile or anastomotic leak,
intra-abdominal hematoma, abscess, free fluid,
tears, necrosis, mesh detachment, adhesion, and
obstruction during re-exploration. Therefore, the
authors of this study suggested avoiding diagnostic
delay and unnecessary laparotomy by performing
laparoscopy to endure postoperative complications
after either open or laparoscopic surgery (23).

Finally, even though there have been significant
advancements in the treatment of colorectal cancer,
recurrence after a curative surgery has endured a
considerable hurdle for surgeons (25). A 15-year
publication by Park et al. showed that laparoscopic
salvage has convenient benefits regarding surgical
outcomes versus open surgery. This study also
verified that laparoscopic salvage is a safe and
feasible intervention with early advantages for
chosen cases (25).

Conclusion

On condition that facilities are available at the
treatment center and an experienced specialist
surgeon is present, re-laparoscopy in the treatment
of surgical complications that occur during the
hospitalization after the primary rectal cancer
surgery, even bleeding, can be a safe approach.
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