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Tips and Tricks

e Available data supports the safety and feasibility of SILS
across diverse patient populations when performed by
surgeons with appropriate experience and expertise.

e Early on in one’s SILS experience, it is wise to first select
patients with no prior abdominal operations, with low
BMLI, as well as avoid its use in patients with bulky tumors
or a history of inflammatory disease.

* A surgeon must be honest with himself/herself regarding
his or her own ability and experience when deciding a
candidate for single-incision laparoscopy.

e Do not sacrifice doing the correct operation in favor of a
particular approach.

* Special populations like those with inflammatory bowel dis-
ease and obese patients present issues beyond the operating
room that you need to be prepared to evaluate and treat.

e Straightforward laparoscopic cases in the morbidly obese
patients and those with inflammatory disease present tech-
nical challenges; the single-incision approach may exacer-
bate the technical challenges, but with operator experience
these cases can be safely and successfully completed.

e The principles of proper operative technique apply to
SILS similar to any other operative approach.
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Introduction

The advantages of laparoscopic surgery over an open
approach are now well accepted. Surgeons and patients alike
have benefited from the decreased morbidity, faster recov-
ery, decreased pain, and shorter hospital stays offered
through minimally invasive approaches. Importantly, the
COST and CLASICC I and II trials have demonstrated the
oncologic equivalence of laparoscopic resection compared
to open resection with regard to colorectal malignancy [1, 2].
Single-incision laparoscopic surgery (SILS) appears to be
the next natural step toward ever more minimally invasive
approaches in the ultimate quest for “scarless surgery.”

Although high-level evidence demonstrating superiority
of SILS over traditional multi-port laparoscopy does not cur-
rently exist, there are many theoretical benefits. Advocates
have suggested potential benefits to include less pain, faster
return of bowel function, lower hernia rate, fewer infectious
complications, and decreased inflammatory response [3].
Critics of the approach express concerns over increased oper-
ative times, higher complication rates, oncologic inferiority,
and a high cost with a lack of any tangible patient benefit.
Regardless, assuming equivalence (even if it is proven that no
additional benefit is gained by SILS over traditional laparos-
copy with regard to patient outcomes), it remains an appeal-
ing option as it offers the improved cosmesis by limiting the
number of abdominal wall incisions needed. Of course, any
perceived benefit gained from a single-incision approach
must be weighed against the safety, feasibility, and efficacy of
such an approach. For proponents of this approach, there
have been numerous reports in recent years demonstrating the
safety and feasibility of the SILS approach when performed
by well-trained and experienced surgeons, even when applied
to complex procedures. Opponents note that “experience”
and “expertise” are vaguely defined, and embarking on this
technique with lesser training and in suboptimal patients will
lead to higher rates of untoward outcomes.
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Proper exposure, triangulation of instrumentation, and trac-
tion/countertraction are fundamental tenets of laparoscopic
surgery, and these do not change with single-incision over
multi-port laparoscopy. Achieving these tenets is clearly more
challenging with SILS over traditional laparoscopy as the
manipulation of straight instruments parallel to the operating
camera through a small single incision can significantly
decrease the surgeon’s range of motion. The addition of curvi-
linear instruments attempts to overcome this, although also
relies on a learning curve to master their use. In addition, SILS
may be particularly challenging in colorectal procedures,
which often require operating in multiple quadrants. Given
these added challenges, proper patient selection is clearly par-
amount to the successful application of SILS. Despite these
inherent difficulties, becoming facile in the technique provides
another tool in the surgeon’s armamentarium that may provide
certain patients benefits and improved outcomes.

General Considerations
Patient Selection

Proper patient selection depends first on the surgeon’s own
personal confidence, competence, and experience—not only
with the SILS approach but also with the specific operation
being performed. Certainly, as the complexity of the proce-
dure increases, so do the challenges associated with single-
incision surgery. In fact, the challenges may be amplified
with a single-incision approach given its unique technical
characteristics mentioned above. The surgeon must be hon-
est with himself or herself regarding their own ability and
experience when deciding who is a candidate for SILS.

Perhaps one of the most important factors is the existing
laparoscopic skill set of the surgeon. It has been suggested
that among surgeons who have mastered traditional multi-
port laparoscopy, the SILS learning curve may actually be
quite minimal, generally less than 40 cases [4, 5]. However,
the data with regard to the SILS learning curve are not nearly
as robust as that of traditional laparoscopy, and to date there
is simply too little known to make any formal credentialing
suggestions. What is clear is that a strong laparoscopic skill
set is a prerequisite for any surgeon who is considering add-
ing the SILS technique to his or her surgical toolkit.

Patient factors also play an important role in deciding
who is appropriate for this approach. An ileocecectomy or
right hemicolectomy in a thin patient with no prior surgeries
is clearly more straightforward than a total proctocolectomy
with pouch reconstruction in an obese patient with ulcerative
colitis and multiple prior abdominal operations. Bulky
tumors, low rectal lesions, inflammatory disease, presence of
fistulae, obesity, and prior abdominal operations all add to
the complexity of the procedure and should be considered

carefully and cautiously when determining the appropriate
surgical approach.

In general, it is prudent for the surgeon to select patients
with low BMIs, without prior abdominal surgeries, and with
either benign disease or small manageable tumors early in his
or her experience with the SILS approach. Avoiding patients
with previous surgeries is both due to the time-consuming
lysis of adhesion in the face of what may already be a longer
operation due to technique itself, as well as the potential
higher risk of an enterotomy. Once he or she gains more expe-
rience in the SILS, there is mounting evidence that the tech-
nique can be safely performed across a wide variety of disease
processes and patient populations [6—16] (Table 2.1).

It also is important to remember that this technology is still
in its relatively early stages. As such, the bulk of the data cur-
rently available is retrospective or prospectively collected
cohorts in which surgeons control the population, and is no
doubt the subject of significant selection bias—as the majority
of included patients had low BMI, no bulky malignancy, and
no inflammatory disease, and the operations were performed
by surgeons who were very experienced in the technique.

Indications

While SILS uses only one incision in the abdominal wall and
the entire procedure is performed through this opening and
traditional laparoscopy uses multiple ports, the basic tenets
of minimally invasive surgery remain the same: adequate
exposure, tension and counter-tension, triangulation, and
safe tissue handling. Major differences may include the use
of instruments and devices tailored for in-line viewing, dif-
ferences in ergonomics, and relative propensity for instru-
ments to cross with SILS. However, it is important to again
point out that all types of colorectal operations have been
performed safely and effectively through a SILS procedure,
from a stoma to a total proctocolectomy and ileal pouch-anal
anastomosis [8, 11, 12]. While opponents may claim SILS is
a “gimmick” or marketing maneuver, the reality is that SILS
has become the preferred approach for many surgeons.

Preoperative Planning

Regardless of the operative approach used, every patient
should undergo a thorough history and physical examination,
along with a generalized risk stratification to determine the
potential for morbidity and mortality (Table 2.2). In addition,
patients undergoing a major abdominal operation should, in
general, have a complete blood count, chemistry panel and
carcinoembryonic antigen [(CEA) in cases of malignancy].
Additional radiological and endoscopic examinations will
allow for appropriate localization of the disease and staging
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Table 2.2 Revised cardiac risk index

Risk factors

1. High-risk type of surgery (intraperitoneal, intrathoracic, or
suprainguinal vascular procedures)

. Ischemic heart disease

. Congestive heart failure

. History of cerebrovascular disease

[T SRS R ]

. Insulin therapy for diabetes

6. Preoperative serum creatinine >2.0 mg/dl

Risk classification
(1 point is assigned to each risk factor
present)

Rates of major cardiac
complications®

Class 1 (0 points) 0.5%
Class II (1 point) 1.3%
Class III (2 points) 3.6%
Class IV (> 3 points) 9.1%

Adapted from Lee [47]

aMajor cardiac complications include myocardial infarction, pulmonary
edema, ventricular fibrillation or primary cardiac arrest, and complete
heart block

for cases of malignancy. Surgeons should make a special
point of ensuring prior tattooing with India ink or clips has
been performed, as reliance on descriptive reports with
regard to tumor location is fraught with potential for error.
While still controversial, the authors prefer a mechanical
bowel preparation with oral antibiotics for all colorectal
resections. Intravenous antibiotics should be given perioper-
atively for all patients in conjunction with appropriate
Surgical Care Improvement Project (SCIP) guidelines.
Intraoperatively, it is important to ensure appropriate blood
glucose control, normothermia, and that supplemental oxy-
gen therapy is given [13].

Considerations in Select Populations

Ultimately, all patients eligible for laparoscopy may be
considered potential candidates for SILS in the right hands.
While there may be no definitive contraindications for
SILS, the surgeon should carefully consider each patient
and procedure individually when deciding the appropriate
surgical approach. Three patient populations pose particu-
lar challenges and deserve special consideration: the
obese, those with inflammatory disease, and colorectal
cancer patients.

SILS and Obesity

It is well understood that obesity, particularly visceral obesity,
significantly increases the complexity of any laparoscopic

procedure (Fig. 2.1). While the effect of obesity on outcomes
following traditional laparoscopy is still an area of active
investigation, evidence clearly supports that traditional multi-
port laparoscopy is safe and feasible in obese patients, with
outcomes similar to those of non-obese patients, especially
when compared to open surgery [14-23].

SILS is undeniably more technically challenging than tra-
ditional multi-port laparoscopy in this population, amplify-
ing the effect of obesity on the difficulty of the procedure.
The presence of high amounts of visceral fat makes the iden-
tification of the correct surgical plane more difficult and
impedes proper surgical exposure (Fig. 2.2). Therefore, it is
not surprising that much of current literature demonstrating
the feasibility of SILS has centered on non-obese patients [3,
7-10]. It is revealing that in two separate systematic reviews
of single-incision laparoscopic colectomy, the mean BMIs of
patients included in the literature were found to be 25.5 and
25.8 kg/m?, respectively [24, 25].

Nevertheless, there have been some published data on
short-term outcomes of obese patients undergoing single-
incision laparoscopic colectomy. Regrettably, these studies
are all based on small patient numbers and the data are some-
what conflicting. In some, visceral obesity has been associ-
ated with longer operative times, increased blood loss, and
was a primary factor leading to conversion to an open proce-
dure [26, 27]. Contrarily, others have found no difference in
conversion rate, operative time, estimated blood loss, time to
return of bowel function, length of stay, or reoperation and
readmission rates between multi-port and single-port
approaches in obese patients [15, 28]. This contrast more
likely highlights the variations in surgeon experience and
expertise with this approach.

Key points to consider are adhering to the simple princi-
ples of all minimally invasive surgery: proper exposure,
appropriate definition of anatomy, apposite tissue handling,
and technically sound operative steps. One of the initial
major issues encountered is the lack of domain when estab-
lishing a pneumoperitoneum with any minimally invasive
approach that often occurs in the obese patient (Fig. 2.3).
Positioning the omentum in the upper abdomen, rotating the
operating table to the extremes to facilitate gravity effects on
the bowel, and “flipping” the mesentery of the small bowel to
allow it stay in place are tricks to help ensure adequate expo-
sure (Fig. 2.4).

While obesity is associated with increased technical chal-
lenges, it is clear that SILS can be safely applied in this
patient population by experienced surgeons. However, the
current data are significantly limited and further high-level
studies must be done to more definitively demonstrate its
feasibility in the obese population before more generalized
recommendations can be made.
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Fig.2.1 Obese patients may
amplify challenges in the
application of minimally
invasive approaches

Fig.2.2 Sigmoid colon with
a large amount of visceral fat.
The straight line marks
location of the inferior
mesenteric artery and the
circle identifies the sacral
promontory

Fig.2.3 Loss of domain due
to obesity
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Fig.2.4 Tleocolic pedicle in a
400 Ib patient with a right
colon cancer. Note the bare
areas that represent relatively
avascular planes of dissection
around the pedicle are able to
be visualized

Fig.2.5 Intra-abdominal
adhesions in a patient with
Crohn’s disease

SILS and Inflammatory Disease

Another challenging patient population to consider in the
practical application of SILS is the patient with inflamma-
tory disease—notably Crohn’s disease, ulcerative colitis, and
diverticulitis. Significant inflammation, scarring, distorted
planes, fistulae, abscesses, and infectious complications all
contribute to making the application of minimally invasive
techniques distinctly challenging in these patients (Fig. 2.5).

One must also consider the fact that general benefits of
reduced narcotic requirement and shorter length of stay in
hospital with minimally invasive techniques may not be as
pronounced in patients with inflammatory bowel disease
(IBD) [29, 30]. Thus, it is less likely SILS will offer any
additional benefit over traditional laparoscopy with regard to
those issues. Still, SILS has the potential of preserving the
benefits standard laparoscopy does offer, while minimizing
the extent of incisions with the resultant improved cosmesis.
This may be best appreciated in the young IBD patient, in
whom surgical scars can have a significant psychological
impact. The senior author feels the ideal SILS candidate is a

young patient with inflammatory bowel disease who may
require an ileocecectomy, where the majority of the opera-
tion is limited to one or two abdominal quadrants. In addi-
tion, it is important to remember that inflammatory bowel
disease encompasses a spectrum of phenotypical manifesta-
tions, and those with phlegmonous or fistulizing disease
present much different challenges than those with fibroste-
notic manifestations.

Although well-designed, large, multicenter studies dem-
onstrate the feasibility of SILS when performed by experi-
enced laparoscopic surgeons [12], only a minority of
patients included in the series had underlying
IBD. Nevertheless, several smaller series have shown that
SILS can be safely applied to IBD patients with similar out-
comes to traditional laparoscopy, with no difference in
operative time, conversion to open surgery, complications,
or short-term clinical outcomes, even in complex and recur-
rent disease [6, 13, 14, 31]. In addition, in patients with
isolated disease, when the inflammatory component of IBD
can be safely mobilized, the remainder of the operation can
be safely performed extracorporeally with relatively nor-
mal bowel (Figs. 2.6a, b).
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Fig.2.6 (a) Extracorporealized segment with mesenteric abscess in a patient with IBD. (b) Extracorporealized resection of diseased segment in
a patient with IBD

Diverticular Disease

As with IBD patients, those with complicated diverticular
disease also pose a unique and daunting challenge to the sur-
geon. Patients are often systemically ill, have had prior pro-
cedures, and may not tolerate a prolonged operation.
Moreover, inflammation, scarring, and presence of an
abscess make minimally invasive approaches challenging.
Two large retrospective series have indicated that SILS sig-
moidectomy can be effective for treatment of diverticular
disease, even in the setting of contained perforation and prior
operations [15, 16]. Operative times, conversion to open sur-
gery, anastomotic leak, and hernia rates were found to be
similar to that of traditional laparoscopy. While not manda-
tory, use of ureteral stents- especially lighted stents- may
facilitate identification of the left ureter in patients with an
associated abscess, large amounts of inflammation or if early
in one’s experience (See Video 2.1).

SILS and Malignancy

As mentioned above, the COST and CLASICC Trials have
proven the oncologic equivalence of multi-port laparoscopic
resection to open resection for colorectal malignancy. The
laparoscopic approach has since been enthusiastically
applied. The same oncologic equivalence will need to be
proven for the SILS approach before it can be widely
accepted and applied in the resection of colorectal cancer.
However, ensuring the appropriate operation that follows tra-
ditional oncological principles is performed regardless of the

approach (SILS vs. multi-port vs. open) should lead to the
same oncological results when SILS is performed.

A number of feasibility studies have been published
regarding SILS colectomy for colorectal tumors—more for
colon and less for rectal cancer. Not surprisingly, selection
bias is again witnessed in the data available to date. The
majority of data are heavily skewed regarding the type of
procedure being performed, with most focusing on the right
hemicolectomy [3, 26, 32—41]. Large case series have sup-
ported the use of SILS for right-sided malignancy, reporting
similar operative times, conversion rates, mortality/morbid-
ity, and most importantly, oncologic adequacy as demon-
strated by specimen quality and lymph node retrieval when
compared to multi-port laparoscopy [42, 43] (Table 2.3).

There is no question that procedures for left-sided and
rectal malignancy are technically more challenging than
right-sided lesions. The multi-quadrant mobilization, intra-
corporeal anastomosis, and generally more complicated
exposures required with left-sided lesions make application
of SILS approaches increasingly challenging. Not unex-
pectedly then, the data for single-incision resection of left-
sided and rectal malignancies are much more limited. Early
reports of SILS for rectal cancer were somewhat concern-
ing with longer operative times, high stoma rates, and less
than adequate mesorectal excision [44]. A few small, ran-
domized trials have been performed comparing outcomes
of single-incision resection for colon cancer to traditional
laparoscopy [45, 46]. Importantly, these studies included
left-sided colon and rectal tumors. Although small in size,
these randomized trials show equivalence in operative out-
comes and oncologic adequacy compared to multi-port
laparoscopy.
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Table 2.3 Trials demonstrating feasibility of SILS for colon cancer resection

Conversion Lymph |Length
Number multi-port Conversion | Operative | Blood nodes of stay
Series Studydesign | of patients | laparoscopy | open time (Min) | loss (ml) |removed |(days) | Morbidity | Mortality
Waters et al. | Retrospective | 100 2% 4% 105 105 18 4 13% 1%
Case Series
Chew etal. | Retrospective | 144 3 9 170 80 21 5.7 4.9% 0%
Case Series
CLASICC trial of conventional versus laparoscopically assisted
Conclusions resection in colorectal cancer. Br J Surg [Internet]. 2013 [cited

The overarching theme in the currently available SILS litera-
ture is that SILS is safe in select patients when performed by
surgeons proficient in the technique. What is not clear is what
constitutes a “select patient,” and surgeon experience may be
the major factor. Much of the data is retrospective, contains
bias, and represents sound clinical judgment with regard to
patient and case selection by experienced surgeons. There is a
need for large-scale randomized controlled trials before non-
inferiority, let alone superiority, to traditional laparoscopy
can be definitively demonstrated. Nevertheless, the available
data does seem to support the safety and feasibility of SILS
across diverse patient populations in the appropriate hands.

Early on in one’s experience, it may be prudent for a sur-
geon to first select patients without prior abdominal opera-
tions, low BMI, small tumors, and noninflammatory disease,
as these factors undoubtedly affect the complexity of the sur-
gery. The type of surgical procedure is also important to con-
sider early in a surgeon’s experience. One should first select
procedures that they have substantial experience and famil-
iarity with that are relatively straightforward, such as right
hemicolectomy or ileocecectomy. However, as more experi-
ence is gained with the SILS approach it can be safely per-
formed on essentially any patient who is eligible for the more
traditional minimally invasive approaches.

Ultimately the surgeon must perform an honest appraisal
of their experience, abilities and comfort with a given proce-
dure, evaluate the patient in front of them, and choose an
approach that is best suited for each individual case. Above
all, the surgeon should not sacrifice doing the correct opera-
tion in favor of a particular surgical approach.
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