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Abstract: Laparoscopic surgery is now widely used for a variety of indications, including both benign
and malignant disease in colorectal surgery. There has been an increase in utilization of laparoscopy to
treat colorectal pathology over the past decade. This adoption is likely related to the increased comfort
among surgeons for laparoscopic surgery, and a growing body of literature that shows equivalent, if not
superior, outcomes to open surgery. Many of the same safe practices that are used in open surgery can be
applied laparoscopically as well. However, new issues and opportunities for improvement have come along
with minimally invasive techniques. While abdominal entry was initially solely based on the location of
the surgical target organ, we are now faced with choices regarding the initial entry into the abdomen and
creation of pneumoperitoneum. It has also opened the door for early recovery protocols as a large incision is
no longer a major determinant of hospital stay. We are also faced with an ever-growing list of indications and
novel applications. As surgeons become more facile and instruments become more advanced, approaching
emergent indications laparoscopically and avoiding open surgery should become standard of care. However,

all of this progress relies on safe techniques, technical expertise and appropriate patient selection.
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Introduction General laparoscopic colectomy tips

As the surgical community approaches 40 years since Entering the abdomen

the inception of laparoscopic surgery, it has become the Though the first surgery didn’t take place until much

first line approach for many surgical indications. And later, inspection of the peritoneal cavity (and the term

while it was initially described by Kurt Semm in 1981 for laparoscopy) have their origins in the early 1900s (3).

appendectomy, it took a mere 10 years before it was applied Perhaps one of the most long-standing and contentious
to colon resection (1). The incidence of laparoscopic topics with relation to laparoscopy is the method in which
colectomy has been steadily rising and, as of 2015, 60% of initial access and pneumoperitoneum is achieved.

cases are now done laparoscopically (2). Laparoscopic entry techniques and point of entry are
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surgeon dependent, but they can typically be classified
into several major categories: closed techniques, open
techniques, direct trocar entry and the radially expanding
access system. A 2015 Cochrane review looking at
laparoscopic entry techniques was limited by low quality
data, but it did show a difference in failed entry between
open and closed techniques. For every 1,000 patients
undergoing an operation, there would be 11-30 fewer
failed entry attempts if using an open technique. However,
failed entry events were quite rare occurrences in general
(0.01-0.3%) (4). Briel et a4l., in a randomized control
study, demonstrated a reduction in rate of failed entry by
avoidance of abdominal wall lifting during closed entry (5).
Despite no major differences between the techniques, the
rates of serious complications are low making it difficult
for the available trials to show a difference. Based on
the current evidence, it is best for a surgeon to use the
technique that they are most comfortable utilizing.

Our general approach is that of closed Veress technique
at Palmer’s point—2 c¢m below the subcostal margin in the
left midclavicular line. The peritoneal attachment to the
rib prevents laxity in this area, regardless of body habitus.
Therefore, the depth of Veress insertion should be identical
to the abdominal wall thickness. While it is essentially
mandatory when there is concern for adhesions to the
midline, it is a safe technique under almost all scenarios.
We feel that this point of access is ideal for laparoscopic
colectomy. By placing the Veress initially at Palmer’s point,
it allows for insufflation of the abdomen and subsequent
optimal port placement. We prefer our camera port to be
placed at the midpoint between the xyphoid and pubis after
insufflation. Another population that benefits from Palmer’s
point entry is the obese patient. The presence of a pannus
can distort the position of the umbilicus and a periumbilical
point of entry could potentially be below the pubic bone.
This technique should also be considered in multiparous
women whose peritoneum is lax.

While the characteristic “clicks” associated with the
different abdominal wall layers is critical for safe placement
of the Veress needle, we advocate for the use of both visual
and tactile cues when using a closed abdominal entry
technique. This combination is important for avoiding
vascular and hollow viscus injury. Prior to attempting
entry, the abdominal wall thickness of the patient should be
estimated either by review of cross-sectional imaging or by
physical exam. As mentioned before, if the Veress needle
is placed at Palmer’s point, the depth of entry should be
equivalent to the abdominal wall thickness in that area.
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If an injury is suspected, either with return of blood and/
or bowel contents; the trocar and/or Veress should not be
removed. This will allow for inspection of the trajectory of
the injury and allow for possible repair. Upon access to the
abdomen from another entry, or exploratory laparotomy
depending on surgeon’s comfort level, the trajectory of the
injury should be assessed and repaired if necessary.

Bowel injury

Inadvertent bowel injury during laparoscopic entry is
relatively uncommon (0-7%) in the literature (5-15).
However, the rates of bowel injury with manipulation
during the course of a complicated case may be much
higher. In fact, it has been reported in up to 18% of
laparoscopic adhesiolysis cases for bowel obstruction (16).
While these injuries are sometimes unavoidable, the key to
avoiding complication with bowel injury is to be vigilant
and recognize injury early. We prefer to repair these injuries
laparoscopically with intracorporeal suturing. Most small
injuries (<50% diameter with intact mesentery) can be
repaired primarily. Larger injuries or significant injury to
the mesentery may require resection and anastomosis. If
intracorporeal suture and/or anastomosis is not feasible or
is not within the abilities of the operating surgeon, bowel
repair can take place at the time of specimen extraction.

Vascular injury

Major vascular injury during laparoscopic surgery is a rare
complication but the associated mortality can be as high
as 17% (17). These injuries classically involve the aorta,
iliac vessels and/or inferior vena cava (18). Trocar or Veress
needle placement is the most common cause of vascular
injury (19).

While the initial instinct after vascular injury is to
convert to an open operation, it may not be the best course
of action. The estimated blood loss with conversion after
laparoscopic major vascular injury has been reported as high
as 3.4 liters (20), which, can be fatal and is associated with
high morbidity. However, a review of case reports regarding
laparoscopic repair of major vessel injury estimates the loss
to be much lower, around 550 mL (21). If applied correctly,
many of the same principles of open surgery can be safely
applied laparoscopically in skilled hands.

We recommend a stepwise and controlled approach
to vascular injury during laparoscopic surgery that starts
with immediate recognition of the injury and rapid control
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via direct pressure. The key to any vascular injury is
immediate control, which can easily be achieved via direct
pressure. This is often aided by the introduction of a Ray-
Tec into the abdomen to assist with direct pressure. If
necessary, additional ports can be placed to help facilitate
recognition and immediate control. At this point, if the
surgeon is comfortable with laparoscopic technique, further
mobilization should be performed to allow for adequate
reassessment of the injury and repair. If the surgeon does
not feel comfortable with laparoscopic repair, pressure
should be maintained, while anesthesia and the surgical
team prepare for open laparotomy. The insufflation should
be slowly released while maintaining pressure through the
trocar. At this point, a laparotomy incision can be made,
and open repair can proceed. Again, we emphasize that it
is important to maintain direct pressure and control during
conversion to avoid massive blood loss. Repair of vascular
injury can be done in a controlled fashion with minimal
blood loss as the critical step, vascular control, has already
been achieved (21).

Dealing with inadequate bowel length

The major issue with reach during laparoscopic colectomy
is secondary to inadequate mobilization and/or limitations
of reach of the middle colic vessels (22). We advocate a total
laparoscopic approach for both left and right colectomy.
An intracorporeal approach for right colectomy allows for
minimal need for dissection. Performing an anastomosis via
direct laparoscopic vision in a left colectomy allows for the
ability to ascertain any tension and immediate correction.

If there is inadequate length for an extracorporeal
anastomosis after a right-sided resection, a larger or
higher location incision may be needed. The most prudent
decision may be to consider doing the anastomosis
intracorporeally to avoid additional dissection and potential
devascularization of the anastomosis. However, if this is
not feasible, there are techniques for gaining additional
length. During resection of the right colon, it is critical to
mobilize the colon off the retroperitoneum, mobilize the
hepatic flexure and take down the attachments between
right iliac fossa/pelvic sidewall and the terminal ileum. In
cancer operations, this mobilization is further facilitated by
the high ligation of the ileocolic artery and ligation of the
right branch of the middle colic. Further length can also be
gained by mobilization of the transverse colon, this can be
achieved by separating the distal transverse colon from the
omentum (22). The colon mesentery should be mobilized
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to the middle colics if intact. If the middle colics were
divided, then the splenic flexure may need to be mobilized.
It should be mentioned that for extracorporeal anastomosis,
the surgeon should assess the reach of the colon before
choosing the location of the incision. The small bowel and
its mesentery should also be dissected and fully mobile.

The location that the blood supply to the colon is
ligated can also help facilitate a tension free anastomosis.
For cancer operations, the inferior mesenteric artery will
have already been taken as part of a complete oncologic
resection. However, it can also be ligated at a high level
for benign disease to gain additional length. High ligation
of the inferior mesenteric vein and scoring the mesentery
anteriorly can also gain some needed reach (23). In fact, we
encourage anatomical medial to lateral dissection for both
benign and malignant pathology.

If all of the above maneuvers have been exhausted and
it is still not possible to create a tension-free anastomosis,
you are left with essentially three options: completion total
colectomy with ileorectal anastomosis, bringing the colon
transmesenteric through an avascular window in the ileal
mesentery (24), and the Deloyers Procedure.

The Deloyers Procedure is a salvage technique for
colorectal or coloanal anastomosis after an extended
left colectomy in which a well-vascularized anastomosis
cannot be achieved. It involves complete mobilization of
the right colon (including division of the right and middle
colic arteries and mesentery) and rotation around the
preserved ileocolic artery with direct anastomosis between
the right colon and the rectum. First described in 1964
by its namesake (25), there have been successful open and
laparoscopic case series regarding its use (26,27).

Preoperative considerations
Prophylactic ureteral stenting

Tatrogenic ureteral injury is an infrequent (0.24% to
1.95%) complication in colon resection, but it has been
independently associated with longer length of stay,
increased costs and increased morbidity (28). Unfortunately,
there are no randomized controlled trials addressing the
topic and the retrospective data has been conflicting.
Opponents of prophylactic ureteral stents argue that the
low incidence of iatrogenic ureteral injury is insufficient
to justify the potential complications of placement and the
increased cost. This is compounded by the inconsistency in
preventing iatrogenic injury (29-33). However, proponents
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argue that without stents only 1 in 3 injuries are noted at
the index operation and that immediate repair results in
improved outcomes (34). So, even if iatrogenic injuries
aren’t prevented, intraoperative recognition is improved.

This question was again examined more recently
using the NSQIP colectomy-targeted dataset and on
multivariate analysis the use of prophylactic ureteral stents
was associated with lower rate of ureteral injury (35). Based
on the culmination of evidence, there is likely a subset of
patients that could benefit from prophylactic ureteral stent
placement. However, which patients benefit from this
intervention has yet to be elucidated.

Bowel preparation

Fecal and bacterial contamination of the colon during
colorectal resection has been an area of concern long prior
to the introduction of laparoscopy. As such, the routine use
of mechanical bowel preparation (MBP) and oral antibiotics
has been part of the narrative for colorectal resection since
the introduction of a standard preparation by Nichols and
Condon in 1971 (36). However, the support of this practice
has not always been steadfast.

In the late 1990s and early 2000s, the benefit of MBP
came under scrutiny after several studies failed to show
protection against post-operative sepsis and even inferred
that it might be harmful (37-40). This led some authors to
advocate for its complete abandonment (41), and, in fact, the
routine use of MBP was discouraged in the 2013 enhanced
recovery after surgery (ERAS) recommendations (42).
And while the data was convincing regarding the use of
MBP alone, subsequent studies looking at both MBP and
oral antibiotics would again change the paradigm.

A retrospective review of these patients showed that
MBP with oral antibiotics was associated with lower
surgical site infections, fewer anastomotic leaks, and a lower
incidence of ileus (43). This would later be confirmed with
prospective trials, and a meta-analysis looking at 7 RCTs
determined that the use of oral antibiotics with MBP
reduced infectious complications (44). As such, the most
recent ERAS recommendations call for MBP with oral
antibiotics before colorectal surgery (45).

Enbanced recovery after surgery (ERAS)

The concept of ERAS, or enhanced recovery protocols
(ERP), has been described since 2000 and broadly refers to
a multidisciplinary and evidence-based approach to recovery
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after surgery (46), and this concept was applied to colon
and rectal surgery soon after (42,47). The enthusiasm for its
continued use in colorectal surgery has been supported by
a Cochrane review showing reduced overall complications
and length of stay when compared with conventional
perioperative management (48). The current iteration
regarding colorectal surgery is a collaboration between
the American Society of Colon and Rectal Surgeons
(ASCRS) and the Society of American Gastrointestinal
and Endoscopic Surgeons (SAGES) and was published in
2017 (45).

The ERAS Clinical Practice Guidelines cover a broad
array of topics for the preoperative, perioperative and
post-operative periods based on available evidence in
the literature. At our institution we follow a strict ERAS
protocol including early mobilization, a regular diet on
post-operative day 0, minimization of intravenous fluids
and no narcotics in the post-operative period. This is made
possible by careful preoperative discussion with patients
about expectations, milestones and discharge criteria—
another recommendation of the ERAS guidelines (45).

Emergent laparoscopic surgery

While two-thirds of elective colon resections are now being
done laparoscopically (2), a recent look at the NSQIP
database showed utilization for emergent indications is
limited to around 11% of cases (49). This likely speaks
to its difficulty, even for experienced surgeons, secondary
to a myriad of factors including: access difficulty, the
frequent requirement for extensive adhesiolysis, loss of
abdominal domain and abdominal contamination. However,
when feasible, laparoscopic surgery seems to have better
short-term outcomes than open operations when used
emergently (50).

The key to successfully emergent laparoscopic surgery
relies primarily on sufficient surgeon experience with
laparoscopy and appropriate patient selection. While
extensive adhesions, recent laparotomy, bleeding disorders
and obesity could all prevent safe laparoscopy, the only
absolute contraindications are inability to safely access
the abdomen, inadequate visualization and inability to
tolerate pneumoperitoneum (51). However, low pressure
laparoscopy, such as with AirSeal, may mitigate some of the
potential negative effects of pneumoperitoneum. Currently,
it is being utilized for obstructing colon cancers, iatrogenic
perforations, inflammatory bowel disease and acute
diverticulitis (52,53).

ales.amegroups.com Ann Laparosc Endosc Surg 2019;4:6
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Obstructing colon cancer remains a controversial
indication, and acute colonic obstruction is still considered
by many to be a contraindication to a laparoscopic approach.
Data regarding right-sided colon cancers is promising
regarding short-term outcomes (54). However, it is still
limited to retrospective experiences and data regarding
long-term oncologic outcomes is absent. While the use of
laparoscopy in left-sided cancers is more widely published,
there is still no consensus on its utility (50,55). Regardless,
based on the promising early results of the Colorectal Stent
Trial (CreST) and the ESCO Trial, stenting as a bridge to
elective laparoscopy may become the preferred technique
for obstructing colon cancers (56,57).

Perhaps the largest ongoing debate, however, belongs to
the management of acute complicated diverticulitis. The
ASCRS continues to recommend laparoscopic resection
for elective treatment of sigmoid diverticulitis (58), but its
use in purulent/feculent peritonitis is less clear. Despite
three randomized controlled trials looking at the use
of laparoscopic peritoneal lavage, inconsistent results
between the trials has prevented its widespread adoption or
abandonment (59-61). As such, the ASCRS Clinical Practice
Guidelines state that “operative therapy without resection
is generally not an appropriate alternative to colectomy (58).”
And the most recent Cochrane review looking at open wvs.
laparoscopic colectomy in acute sigmoid diverticulitis was
inconclusive (62).

Ideally, perforations during diagnostic or therapeutic
colonoscopy should be recognized at the time of
colonoscopy and treated endoscopically. However, delayed
diagnosis or inability to address the injury endoscopically
mandates surgical intervention. Though evidence regarding
the use of laparoscopy in iatrogenic perforation is limited
to small case series, most agree that it is a scenario naturally
suited to laparoscopy (63,64). Direct colporrhaphy,
segmental resection and bowel diversion are feasible
laparoscopically and most injuries are discovered early—
limiting bowel edema/dilation, loss of abdominal domain
and hostile resection planes.

The routine use of laparoscopy is well accepted for
inflammatory bowel disease in the elective setting (65),
but data is again limited for emergency cases. Some have
shown similar outcomes to open surgery (66), but only
one retrospective case series actually showed decreased
complications with a laparoscopic approach (67). Despite
limited evidence, no studies to date have shown laparoscopy
to be inferior.

Regardless of the indication, the decision to approach
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an emergent case laparoscopically needs to be tailored
to the experience of the surgeon and the individual
patient. But, avoiding a laparotomy has many advantages
including smaller incisions, less pain, reduction in wound
complications, reduction in hernias and potentially faster
recovery (51).

Regardless of the indication, every emergent case should
start with a safe entry technique, typically in the left upper
quadrant though the right upper quadrant can be used if
the left side isn’t advisable. Careful attention must be paid
to avoiding injury to the liver if the right subcostal area
is chosen. While there are no well-designed studies that
show a reduction in injuries with direct optical trocars, they
may be advantageous if abdominal entry is expected to be
especially difficult (51).

The next major obstacle after abdominal entry is
adequate visualization. Patient positioning and the use of
gravity is critical to successful visualization. In addition,
the omentum is frequently adherent to the area of surgical
interest and will need be mobilized and placed caudally
above the transverse colon. It will also help to have sponges
available and some form of laparoscopic irrigator to keep
the field of view as clean as possible. The specific approach,
port placement and final steps depend on the indication.
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