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Does laparoscopy decrease incisional hernia and bowel
obstruction rates after rectal cancer surgery? —results of 5 years
follow-up in a randomized trial (COLOR II)
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In the management of rectal cancer, surgical resection
remains the most important management modality in terms
of curative resection, staging, prognosis and subsequent
treatment decisions (1). However rectal cancer surgery is
technically challenging because of the limited boundaries
and the complex nature of the pelvis with close proximity to
the presacral veins, autonomic nerves (2). Colorectal surgery
practice has dramatically changed over the last three decades
by growing use of minimally invasive techniques since
the introduction of laparoscopic colectomy by Jacobs (3).
Minimally invasive surgery was shown to improve post-
operative recovery time, reduced morbidity and length of
stay after colorectal surgery compared to open surgery (4).

The recognized benefits of laparoscopic surgery which
include; reduced wound-related complications, reduced
post-operative pain, earlier return of bowel function, earlier
commencement of adjuvant chemotherapy when required
and earlier discharge from hospital have been the driving
force for the development of the technique (5). In academic
centers, laparoscopic surgery is now progressing to the next
stage with the introduction of robotic surgery and transanal
minimally invasive techniques.

Given the preference for minimally invasive surgery for
rectal cancer management in many centers, other presumed
long-term benefits such as a decreased rate of incisional
hernia (IH) when compared to the open approach remain
an area of controversy (6-8). Literature on this topic is
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not yet clear as it seems there may be several contributing
factors, such as specimen extraction site, hand-assisted
laparoscopic approach, increased body mass index (BMI),
and preoperative other comorbidities, etc. (9,10). Recently,
long-term secondary outcomes including IH and bowel
obstruction following laparoscopic versus open surgery
for rectal cancer within the framework of COlorectal
cancer Laparoscopic or Open Resection (COLOR)-II
were released (11). We read this paper with great interest
since it is the largest multicenter randomized clinical trial
comparing laparoscopic and open approach for rectal cancer
and provides long and accurate prospective follow-up for
IH and bowel obstruction.

The aim of this study was to assess the risk of bowel
obstruction as well as incisional and parastomal hernia
after laparoscopic and open surgery for the management
of rectal cancer from the previously enrolled randomized
controlled trial. This study constitutes a preplanned analysis
of secondary outcomes in the COLOR 1I trial.

COLOR II, a non-inferiority, open-label, randomised
trial, was conducted in 30 centers and hospitals in eight
countries (Belgium, Canada, Denmark, Germany, The
Netherlands, Spain, South Korea, and Sweden). Patients
with stage I-III rectal cancer (¢T1-¢T3) who underwent
elective surgery were eligible and enrolled in this study.
Secondary end-points included bowel obstruction, IH and
parastomal hernia within 5 years.
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Long-term data were collected for a total of 1,044
randomized patients undergoing rectal cancer surgery with
a median follow-up of 5 years. Overall study results showed
that laparoscopic rectal cancer surgery is not associated
decreased rates of IH and bowel obstruction. Especially,
the incidence of IH and bowel obstruction with hospital
admission and the rate of patients undergoing surgery were
comparable between the two techniques. Authors conducted
intention to treat and also as treated analysis which confirm
similar outcomes.

The standardization of the surgical approach is one of
the critical factors needs to be considered in the design
of these important trials. Type of laparoscopic approach
including hand-assisted technique, laparoscopic-assisted
technique where suprapubic incision is used to insert the
stapler to transect the bowel or create the anastomosis and
totally laparoscopic, have an important impact on hernia
and adhesion formation. Most of the studies has compared
open and laparoscopic-assisted procedures where the long-
term results are similar. The authors did not explain the
details of the surgical technique in the current study and
also previously published initial COLOR-II papers, which
might affect the outcomes (11).

The formation of adhesion is a complicated process
that is related to the peritoneal tissue repair. Studies about
adhesion formation showed that laparoscopic surgery
decreases surgical trauma by reducing the peritoneal incision
size, keeping the environment closed, introducing fewer
foreign bodies, causing less tissue trauma and hemorrhage
(12,13). The overall observed rates of bowel obstruction in
this study were higher compared to previous studies (14).
"This could be related to higher previous abdominal surgery
and conversion rate for the laparoscopic group. The authors
reported the overall previous abdominal surgery rate was
67%, which was comparable between the two groups. The
details regarding for the previous abdominal procedures
and incisions were not reported. About two third of study
population had at least one abdominal procedure before
the surgery, which may contribute the higher overall bowel
obstruction as well as IH rates compared to previous studies
(6,8). Also the large denuded area after total mesorectal
excision can explain the higher rate of bowel obstruction
in this particular condition compared with previous study
results after colorectal surgery per the authors in the
present study (15). Although this could be a reason after
abdominoperineal resection, the dissected area will be
covered with the peritoneum around the colon and will
not put a high-risk of bowel obstruction after low anterior
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resection.

The length of incision is directly related to the hernia
formation (16). Other risk factors include wound infection,
obesity, age and poor nutrition (9). Previous reports for the
impact of laparoscopy on IHs is controversial (6,8,9,12,17).
The discrepancy among these findings can be related to
the study design and follow-up period. The study results
are similar with the long-term results of the CLASICC
trial. Other studies on hernia after laparoscopic colorectal
surgery also showed a low IH rate after a Pfannenstiel
incision compared to the midline extraction site (6,9).

Regarding for parastomal hernia formation, the
incidence was higher after laparoscopic surgery and
especially for patients with colostomy (permanent) in the
present study. Overall parastomal hernia rates was reported
between 30% and 50% (17). In laparoscopic surgery, the
use of the specimen extraction from the stoma site may be
associated with higher parastomal hernia rates (18). But
overall parastomal hernia rates in this study were lower than
previous reports after abdominoperineal resection which
could be explained with the use of laparoscopic surgery.
With respect to incisional and parastomal hernia, the
present study was focused on specific surgical procedure but
confirms the results from other series indicating a lack of
significant benefits associated with laparoscopic colorectal
resections (6,9), including data from three prospective
randomized trials (8,19).

The causes of an increased IH rate associated with
midline incisions are likely multifactorial. On the other
hand, it is postulated that Pfannenstiel incisions, or other
transverse incisions cutting or splitting the abdominal wall
muscles along the direction of their fibers, preserve the
blood supply originating from the muscle bed upon which
they are situated, unlike the avascular tissue of the midline
incision (20). Such incisions would be subject to reduced
wound tension from the oblique muscle contraction and
ultimately result in a decreased hernia rate (21). The high
IH incidence when using the stoma aperture as extraction
site is somewhat puzzling, considering that the patient
population of this particular subgroup is relatively healthy
and comparable in many respects to the subgroup of
patients with Pfannenstiel extraction site. It is possible
that closure of a stoma site is associated with greater
inflammation of the tissue surrounding the fascia, which
might confuse the identification of the fascia for appropriate
tissue reapproximation.

With respect to the other independent factors associated
with IH rate in the current study, the adverse effect of an
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increased BMI on IH rates is not surprising and concurs
with the findings reported in a number of studies (9,22).
Obesity has been linked to increased intra-abdominal
pressure and abdominal wall tension, which might weaken
tissues and promote hernia formation. While the selection
of thinner patients for laparoscopic surgery could likely
result in a reduced TH rate, this would exclude a number
of obese patients from all the recovery benefits associated
with laparoscopic surgery (23). The authors also conducted
as treated analysis which showed similar IH and bowel
obstruction rates between the groups.

Thirty-day complications were not reported and assessed
in the current study which might affect on long-term
complications including bowel obstruction and IH rates.

As a conclusion, Petersson er al. reported on the long-
term incidence of bowel obstruction and IH for patients
who underwent rectal cancer surgery with a median follow-
up of 5 years. Data fail to confirm advantages of the
laparoscopic technique in the long-term reduction of IH
and bowel obstruction.
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