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Abstract

Background Single-incision laparoscopic cholecystec-
tomy (SILC) is a newer approach that may be a safe
alternative to traditional laparoscopic cholecystectomy
(TLC) based on retrospective and small prospective stud-
ies. As the demand for single-incision surgery may be
driven by patient perceptions of benefits, we designed a
prospective randomized study using patient-reported out-
comes as our end points.

Methods Patients deemed candidates for either SILC or
TLC were offered enrollment in the study. After induction
of anesthesia, patients were randomized to SILC or TLC.
Preoperative characteristics and operative data were
recorded, including length of stay (LOS). Pain scores in
recovery and for 48 h and satisfaction with wound
appearance at 2 and 4 weeks were reported by patients. We
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used the gastrointestinal quality of life index (GIQLI)
survey preoperatively and at 2 and 4 weeks postoperatively
to assess recovery. Procedural and total hospital costs per
case were abstracted from hospital billing systems.
Results Mean age of the study group was 44.1 years
(£14.8), 87 % were Caucasian, and 77 % were female,
with no difference between groups. Operative times were
longer for SILC (median = 57 vs. 47 min, p = 0.008), but
mean LOS was similar (6.8 £+ 4.2 h SILC vs. 6.2 =48 h
TLC, p = 0.59). Operating room cost and encounter cost
were similar. GIQLI scores were not significantly different
preoperatively or at 2 or 4 weeks postoperatively. Patients
reported higher satisfaction with wound appearance at
2 weeks with SILC. There were no differences in pain
scores in recovery or in the first 48 h, although SILC
patients required significantly more narcotic in recovery
(19 mg morphine equivalent vs. 11.5, p = 0.03).
Conclusions SILC is a longer operation but can be done
at the same cost as TLC. Recovery and pain scores are not
significantly different. There may be an improvement in
patient satisfaction with wound appearance. Both proce-
dures are valid approaches to cholecystectomy.

Keywords Cholecystectomy - Trials - Quality of life -
Costs - Laparoscopic cholecystectomy - Single-incision

Single-incision laparoscopic surgery was initially described
in 1992 [1], with the first report of single-incision laparo-
scopic cholecystectomy (SILC) published in 1997 [2].
Numerous case series, case—control studies, and several
prospective trials have demonstrated the feasibility and
safety of SILC [3-6]. However, the overall safety and low
complication rate for traditional laparoscopic cholecystec-
tomy (TLC) requires a large sample size to detect a
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difference between the two approaches when considering
end points such as complication rate or blood loss.

Given that it would be difficult to show a significant
improvement in the safety outcomes of TLC with SILC,
the benefits of the single-incision approach may lie in other
domains, such as reduced pain, less narcotic use, shorter
hospital stay, faster return to preoperative functional status,
and improved cosmesis. It is not clear whether patients
perceive these potential advantages as important in their
decision-making, and there is currently very little data with
which surgeons can inform their patients about what ben-
efits may be expected when choosing single-incision over
the traditional laparoscopic approach.

There may be an increase in procedure-related costs with
SILC when specialized angled instruments or disposable
access devices are required to complete the procedure, or if the
single-incision approach results in longer operative times.
However, not all surgeons use specialized equipment or
access devices, and there is at least one report that SILC can be
performed at a cost equivalent to that of TLC [7].

The purpose of the current study is to perform a pro-
spective, randomized, single-blinded trial to study relevant
patient-centered and more traditional procedural outcomes
of single-incision versus TLC.

Methods
Study site and subject selection

This study was conducted at Saint Luke’s Hospital of
Kansas City and was approved by the Institutional Review
Board of Saint Luke’s Hospital. Subjects were identified
from outpatient clinic schedules by a chief complaint
relating to gallbladder disease. Patients were evaluated by
one of the three participating surgeons, and if the patient
met inclusion criteria, he or she was offered enrollment in
the study. Inclusion criteria were (1) age >18, (2) clinical
condition requiring elective cholecystectomy, (3) fluency
in written and spoken English, and (4) competency to give
his/her own informed consent. Patients were excluded if
additional procedures were planned or performed with the
cholecystectomy, or if the operating surgeon determined
the patient was not appropriate for randomization at the
outpatient consultation or in the course of preoperative
workup. Patients not appropriate for randomization had a
high body mass index (BMI), prior upper abdominal inci-
sions, acute gallbladder inflammation, or were unwilling to
undergo randomization. Once a patient gave informed
consent to participate in the study, baseline demographic
information was collected by interview and chart review,
and patients completed a gastrointestinal quality of life
index (GIQLI) survey.

The GIQLI is a gastrointestinal-specific health-related
quality of life (HRQoL) instrument developed and exten-
sively validated in three phases, including a cohort of 194
patients who underwent laparoscopic cholecystectomy [8].
In particular, the GIQLI score improves after cholecys-
tectomy, compared with preoperative scores [9], in both
laparoscopic and open cholecystectomy [10].

Surgery

Patients were randomized after induction of anesthesia.
Single-incision or TLC was performed using a standardized
technique, which was used by all three surgeons. Study
patients had only chief residents or minimally invasive
surgery fellows scrubbed with attending faculty. Briefly,
for TLC, initial peritoneal access was achieved at the
umbilicus with either the open Hasson technique or with a
Veress needle followed by placement of an 11-mm optical
trocar under direct vision. A 5-mm, 30° laparoscope was
inserted. Under direct vision, three additional 5-mm trocars
were inserted in the epigastrium, right subcostal at the
anterior axillary line, and right subcostal at the midcla-
vicular line. The fundus was elevated cephalad and the
cystic duct and artery were dissected free, ligated with a
5-mm clip applier, and divided with endo-shears. The
gallbladder was dissected off of the liver bed with cautery
and placed into an endocatch bag, which was retrieved
through the umbilical incision. The umbilical incision was
closed with a figure-of-8 0-Vicryl suture. The lateral 5-mm
trocar incisions were not closed at the fascial level.

For the single-incision approach, a single skin incision
was made at the umbilicus, and initial peritoneal access
was achieved with Veress needle insufflation followed by
insertion of a 5-mm optical port. Two additional fascial
incisions were made slightly cephalad and lateral to the
initial port site. A bariatric 5-mm port (5 x 150 mm,
Applied Medical, Rancho Santa Margarita, CA) was used
in the central incision for a 5-mm, 30° bariatric scope. Two
additional low-profile 5-mm ports (5 x 100 mm, Covidien,
Mansfield, MA) were used for instruments. When needed,
the gallbladder was sutured to the anterior abdominal wall
via a 3-0 silk suture passed trans-abdominally on a straight
needle. Otherwise, the infundibulum was grasped and
elevated cephalad and lateral. All graspers used in the SILS
cases were standard laparoscopic graspers; there were no
single-incision specialty articulating graspers used. The
remainder of the operation was conducted as in the TLC.
At the completion of the SILS case, the initial 5-mm fascial
incision was dilated to 10-12 mm to allow for specimen
retrieval. The dilated incision was closed with a 0-Vicryl
figure-of-8 suture. The lateral 5-mm trocar incisions, which
were within the rectus fascia, were closed using a single
interrupted 0-Vicryl suture. All patients received 0.5 %
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bupivacaine intradermal and subcutaneously prior to skin
incision and prior to skin closure for a total of 30 ml.

Steri-strips and bandages were placed on all patients at
the umbilicus, epigastrium, and right upper quadrant at the
usual trocar sites of traditional four-port laparoscopic
cholecystectomy. Patients were instructed to remove their
bandages after 48 h, at which point they were unblinded to
which procedure they had. Surgical data collected included
length of operation, conversion from SILC to TLC, esti-
mated blood loss, and amount of narcotic (fentanyl) given
intraoperatively.

Outcome data

Patient-reported pain scores were recorded during their
stay in the post-anesthesia care unit (PACU), as was the
amount of narcotic given, converted to morphine equiva-
lents. Length of stay in PACU and total hospital length of
stay were recorded. Patients were given a log to record the
amount of pain medication (hydrocodone 5 mg/acetami-
nophen 500 mg) required in the first 48 h, as well as their
pain scores. Patients reported when they returned to work
or otherwise resumed normal activities. Patients completed
GIQLI surveys at 2 weeks and 30 days.

Cost data

The hospital costs for the cholecystectomy procedure and
for the encounter, including the procedure, were abstracted
from hospital billing data. Direct costs include supplies,
instruments, medications, and salaries and are calculated
based on a modified ratio of costs to charges methodology.
Indirect or overhead costs are allocated using a process
similar to a Medicare Step-Down.

Statistical analysis

The primary end point of the study was the difference in
the GIQLI score at 4 weeks compared to preoperative,
between the SILC and TLC groups. Secondary end points
included the difference in the GIQLI score at 2 weeks
compared to preoperative, hospital length of stay after
surgery in hours, procedural cost, and total encounter cost.
GIQLI scores were compared between randomized groups
using repeated-measures models, including terms for
treatment group, time, treatment-by-time interaction, and
an unstructured covariance matrix. The primary compari-
son of GIQLI outcomes was at the 4-week time point. Cost
and length of stay were compared between treatment
groups using generalized linear models.

The primary analyses were intent-to-treat and compared
patients between the treatment groups to which they were

@ Springer

randomized. A secondary analysis was performed com-
paring the baseline characteristics of those patients who
were unenrolled before randomization to those patients
with complete follow-up data, and comparing patients with
and to those without complete follow-up data. To check the
balance between the two arms of the randomization, patient
baseline characteristics were compared between the SILC
and TLC groups using t-tests for continuous variables and
x* tests for categorical variables. To check for any selec-
tion bias, similar analyses were also run to compare
the characteristics between the enrolled and unenrolled
patients.

The primary and secondary end points were compared
using ¢ tests. To gain more statistic power, a repeated-
measures model was used to compare follow-up GIQLI
scores at 2 and 4 weeks, adjusting for preoperative GIQLI
scores and treatment-by-time interaction. All analyses were
conducted using SAS software, release 9.3 (SAS institute,
Cary, NC) Two-sided p values <0.05 denote statistical
significance. Analyses were performed by the Biostatistical
Core at Saint Luke’s Hospital’s Mid-America Heart
Institute.

Results

Between March 2010 and January 2012, a total of 103
patients were offered enrollment in the study, based on
surgeon assessment of eligibility at the initial office con-
sultation. Of these patients, 19 did not undergo randomi-
zation because of patient withdrawal of consent (4), the
patient not undergoing cholecystectomy (9), and surgeon
determining that the patient was not eligible (6). Eighty-
four patients were randomized, and 5 of them were sub-
sequently excluded because additional procedures were
performed at the time of cholecystectomy (intraoperative
cholangiography in 4 patients, urgent D&C in 1 patient).
Thus, 79 patients were included in this analysis, 40 SILC
and 39 TLC. Complete cost data are available for 38 SILC
and 38 TLC patients, complete 2-week follow-up data are
available for 35 SILC and 35 TLC patients, and complete
4-week follow-up data are available for 32 SILC and 27
TLC patients (Fig. 1).

Unenrolled patients were compared with those who
remained enrolled to determine if there were imbalances in
patient characteristics that might introduce additional bias
to the results. We found unenrolled patients were more
likely Hispanic or African-American and were less likely
to have been evaluated by surgeon C. Patients with
incomplete follow-up were likewise compared to patients
with complete follow-up and were found to be younger,
funded by Medicaid, and Hispanic, and had fewer comor-
bidities (data not shown).
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103 patients Table 1 Preoperative characteristics of study patients
initially Procedure p value
consented 24 patients excluded SILC TLC
-9 no surgery
-4 withdrew consent (n = 40) (n = 39)
-6 determined to be
ineligible by surgeon Age (years) [median 42 (21-75) 43 (18-76) 0.80
84 patient (range)]
patients
randomized Gender [n (%)]
Male 11 (27.5) 7 (17.9) 0.31
5 excluded for additional
bhvsrwsnlriguins Female 29 (72.5) 32 (82.1)
Race [n (%)]
Caucasian 37 (92.5) 32 (82.1) 0.31
Insurance [n (%)]
40 SILC 39 TLC Private 33 (82.5) 31(79.5) 086
Medicare 5(12.5) 4 (10.3)
b——v Cost - 38 (95%) p——v Cost - 38 (97%) Medicaid 1 (2.5) 3 (7.7)
Self-pay 1 (2.5) 1(2.6)
—— 2wk -35(88%) —— 2wk - 35(90%) Surgeon [ (%)]
I — I A 24 (60.0) 24 (61.5) 0.98
B 7 (17.5) 7 (17.9)
Fig. 1 Enrollment flowsheet showing patients initially consented and ¢ 9225 8(20.5)
randomized, and those with complete data for the respective follow- Prior abdominal surgery [n (%)]
up data points Yes 13 (32.5) 8 (20.5) 0.23
No 27 (67.5) 31 (79.5)
. o . Diagnosis [n (%)]
Baseline characteristics of study patients are summa- Biliary dyskinesia 16 (40.0) 14 (35.9) 0.71
rized in Table 1. There were no significant differences in Cholelithiasis 24 (60.0) 25 (64.1)
age, gender, race, insurance provider, prior abdominal BMI (ke/m?) 204 4 5.1 303 4 6.9 055
surgery, indication for cholecystectomy, BMI, smoking (median + SD) ’ ' ' ' '
status, or number of comorbidities between the SILC and  gpoking status [7 (%)]
TLC cohorts. The preoperative GIQLI scores were not Never 21 (52.5) 28 (71.8) 0.17
different between the groups. Former 11 (27.5) 5(12.8)
Operative outcomes are summarized in Table 2. There Current 8 (20.0) 6 (15.4)
were no conversions to an open procedure and no signifi-  \uber of comorbidities (1 (%)]
cant complications (e.g., bile leak, bile duct injury, retained 0 to <1 6 (15.0) 9.(23.1) 073
common bile duct stone, need for additional procedures, | to <2 12 (30.0) 12 (30.8)
mortality). One SILC patient required the placement of an 2 to <3 8 (20.0) 5(12.8)
additional 5-mm port. Operating room time, from incision o3 14 (35.0) 13 (333)
to dressing placement, was statistically significantly longer GIQLI (preop) 830 £ 212 8734194 047

for SILC than for TLC (median = 57 min, range =
22-140 min SILC vs. 47 min, range = 24-85 min TLC).
Estimated blood loss and intraoperative narcotic use were
similar in the two groups. Recovery room narcotic
requirements were higher in SILC patients (median = 19.0
morphine mg equivalents vs. 11.5 morphine mg equiva-
lents), with similar pain scores on a 1-10 scale at PACU
discharge (median = 4 for SILC vs. 3.4 for TLC). PACU
and total hospital lengths of stay were equivalent. Like-
wise, average pain scores over the first 48 h as well as the
amount of narcotic used during that time were similar
between SILC and TLC groups.

GIQLI scores preoperatively and at 2 and 4 weeks
postoperatively are depicted in Fig. 2. Patients’ scores in

GIQLI gastrointestinal quality of life index

each group improved at the 2- and 4-week time points
compared to the preoperative level, but there was no dif-
ference in absolute values or in the difference from pre-
operative to postoperative values between SILC and TLC
cohorts. Patients’ responses to the question “How satisfied
are you with the appearance of your incision?” are repre-
sented in Figs. 3 and 4. At 2 weeks, the SILC patients had
a significantly higher level of satisfaction with the
appearance of their incisions, but this significance disap-
peared at the 4-week time point.
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Table 2 Operative outcomes

Procedure p value
SILC TLC
(n = 40) (n =39)
OR time (min) [median  57.0 (22-40) 47 (24-85) 0.01
(range)]
Estimated blood 5 (0-300) 5 (0-20) 0.27
loss (ml)

[median (range)]

Narcotics in OR
(mcg fentanyl)
[median (range)]

Narcotic in PACU in mg
morphine equivalent
[median (range)]

Pain level at PACU
discharge (1-10 scale)
[median (range)]

PACU length of stay
(h) [median (range)]

150 (100-400) 150 (100-250) 0.23

19 (0-90) 11.5 (044) 0.3

4.0 (0.0-7.0) 3.5(0.0-8.00 042

1.9 (0.7-5.3) 1.9 (0.7-6.1)  0.43

Hospital length of stay 5.6 (3.3-23.5)

(h) [median (range)]

52 (2.0-285) 0.12

Pain score over first48 h 4.4 + 2.0 45 +20 0.85
(1-10 scale)

(mean & SD)

Number of narcotic pills
in first 48 h
(mean £ SD)

Days from surgery to
normal activity
(mean &+ SD)

92 +£5.6 93+£78 0.92

82+ 6.6 8.6 £ 4.0 0.74

409 mmmsILC

CITLC
120 -

100 4

60 -

GIQLI Score

40 4

20 -4

4-week
Postop

2-week
Postop

Preop

Fig. 2 GI quality of life index scores

Figure 5 summarizes the mean procedural and total
encounter costs for the SILC and TLC cohorts. Procedure
costs were $945.80 + $234.50 for SILC and $954.10 +
$206.50 for TLC (p = 0.87). Encounter costs were
$3228.20 £ $915.70 for SILC and $3198.50 + $716.40
for TLC (p = 0.88).
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Fig. 3 Wound satisfaction at 2 weeks

80% 1
70% A
60% -
50% -
40%
30% -
20% A

Percent of Responses

10% A

0% - —
Somewhat Completely
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Completely Somewhat
Dissatisfied Dissatisfied

Fig. 4 Wound satisfaction at 4 weeks

5000 1 sILC

CTLC p=0.62

4000 A

3000 1

2000 4

Cost (dollars)

p=0.88
1000 A

Cost per Case Cost per Encounter

Fig. 5 Cost data

Discussion

Laparoscopic cholecystectomy has been the gold standard
for treatment of benign gallbladder disease since the NIH
consensus conference and subsequent published statement
in 1992 [11]. While initial reports described higher rates of
common bile duct injury with laparoscopic cholecystec-
tomy compared with open procedures [12], subsequent
work demonstrated that traditional four-port laparoscopic
cholecystectomy is a safe operation [13].
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The single-incision approach to laparoscopic cholecys-
tectomy is an innovation that strives to make the procedure
even less invasive. Over the past 3 years, there has been an
increasing number of case series [14], case—control series
[4, 5], and now randomized prospective trials [6, 15, 16] to
study the procedural outcomes of SILC. While feasibility
and safety outcomes comparable to those of TLC have
been shown, there is a paucity of level I evidence to use
when discussing specific advantages or disadvantages of a
single-incision approach that may be important to a par-
ticular patient.

The touted advantages of SILC include better cosmesis
because of fewer scars, and less pain, which may result in
less narcotic use and faster return to normal activity; thus,
we designed a prospective study to evaluate these patient-
centered outcomes. Our population consisted of purely
elective, outpatient surgeries due to our observation that
acute inflammation is more often associated with pro-
longed operative times and a need to convert from SILC
with additional ports [17].

We found no difference in pain scores between the
groups at discharge from PACU, although our SILC pop-
ulation received a significantly higher amount of narcotic
in PACU despite identical amounts of intraoperative nar-
cotic. This is in direct contradistinction to a randomized
trial from Greece that showed significantly lower pain
scores at all postoperative time points [15]. That study used
multiple adjuncts to reduce pain, including intraperitoneal
infusion of local anesthetic, suggesting that these inter-
ventions may improve pain levels for patients undergoing
laparoscopic cholecystectomy by any approach. Addition-
ally, the investigators asked patients to rate shoulder tip
pain and abdominal pain separately, whereas our study
recorded an overall pain score. It is difficult to understand
how the single-incision approach would impact shoulder
pain, as was shown in the Greek study, perhaps indicating
that the lack of blinding influenced patients’ perception of
pain.

Our cohorts recorded similar pain levels and narcotic
use over the first 48 h, during which time they were the-
oretically blinded to which surgery they had by uniform
dressings. Bencsath et al. [18] surveyed patients who had
undergone laparoscopic cholecystectomy within 1-3 years
and found that 66 % of patients who recalled one incision
being the most painful identified it as the umbilical inci-
sion. Patients were asked if they wished, in retrospect, that
they could have eliminated an incision. Most patients
wished to eliminate the umbilical incision; the majority of
patients who would choose to eliminate the epigastric
incision had had a 10-12-mm port in that location. Toge-
ther, these observations suggest that approaches limiting or
eliminating the umbilical incision may actually have more
impact on postoperative pain.

We sought to measure the impact of SILC on patients’
recovery by recording the number of days from surgery to
return to normal activities and by administering a GI-spe-
cific quality-of-life instrument before surgery and at 2 and
4 weeks postoperatively. The GIQLI was validated in a
cohort of 194 patients who underwent laparoscopic cho-
lecystectomy [8]; it showed responsiveness and internal
consistency and outperformed generic quality-of-life
instruments such as the SF-36 when applied to patients
with gastrointestinal conditions [10]. We found an increase
in GIQLI scores between preoperative and 2-week post-
operative time points and between the 2 and 4-week
postoperative time points, in an order of magnitude con-
sistent with other studies of similar time points [8]. Those
observations correlate with a mean number of 8 days
between surgery and returning to work or other normal
activities, in both cohorts. The fact that we did not detect a
difference in GIQLI scores at 2 or 4 weeks between the
SILC and TLC cohorts may mean that there is not a
detectable difference in recovery with the single-incision
approach, that the difference occurs prior to the 2-week
time period, or that our sample size was too small to detect
such a difference. We favor the former explanation.

We found no difference in length of stay between our
groups, which is a different result compared with a case—
control series performed at our institution [17]. This is
likely the effect of recent efforts to implement fast-track
pathways for laparoscopic cholecystectomy of any
approach, which occurred during the period of our former
study. For elective cholecystectomy under these condi-
tions, postoperative length of stay may be driven more by
symptoms of nausea or other reactions to anesthesia than
by direct surgical issues.

Patient-reported level of satisfaction with the cosmetic
outcome was statistically significantly higher at the 2-week
time point in the SILC group, with a loss of significance at
the 4-week time point driven by a greater number of
patients in the TLC group reporting being “completely
satisfied” with their wound appearance. Studies assessing
patient satisfaction with the appearance of their cholecys-
tectomy incision at later time points have found a high
level of satisfaction, indicating that “improved cosmesis”
may be a solution to a problem that does not necessarily
exist [18, 19]. Bencsath’s survey of post-cholecystectomy
patients found that 46 % recalled fewer incisions than they
actually had at the time of surgery. Thus, while patients
may fear poor cosmesis from a four-port approach preop-
eratively, the data suggest that most patients are satisfied
with their incision appearance after the fact, even as early
as 4 weeks postoperatively.

Finally, our cost data are comparable for the procedure
and the encounter. Our single-incision approach during this
study did not involve the routine use of specialized access
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devices, which would likely be the primary driving factor
behind increased healthcare costs. There are a variety of
ports available that are designed for single-incision sur-
gery. Most of these are disposable and the cost of using
them can exceed several hundred dollars. These ports also
require an unnecessarily large fascial incision, which is
likely to influence pain levels. The statistically but perhaps
not clinically significant increase in operating room time
did not translate into increased cost. This may not hold true
when attempting SILC in patients with acute cholecystitis
or other inflammatory conditions. Love et al. [7] also found
equivalent costs in the single-incision approach compared
to TLC, with increased costs associated with conversion to
an open procedure.

One unintended consequence of SILC in a teaching
practice is the impact on training. When designing our
study, we noted that junior residents participating in SILC
procedures tended to function as an assistant rather than
surgeon, although this varied with an individual resident’s
skills and experience. We limited trainee participation to
chief residents and fellows to control for the impact of the
resident’s learning curve on operation time. Laparoscopic
cholecystectomy is frequently one of the first laparoscopic
procedures that a junior resident will learn, and if that
experience is limited or delayed due to the increased
technical demands of the single-incision approach, then
residents may experience a delay in acquiring laparoscopic
operative skills in this and other procedures.

Recently, a robot-assisted laparoscopic cholecystectomy
platform has been introduced for the daVinci system. There
is no evidence to support any advantage to this extremely
expensive approach to gallbladder disease; the only appli-
cation a robot-assisted laparoscopic cholecystectomy has in
practice is for a surgical team to gain experience using the
robot in preparation for more complex procedures.

In summary, we found no difference in patient-centered
outcomes in patients undergoing SILC compared to TLC,
with the exception of increased satisfaction with wound
appearance at 2 weeks. Our SILC cases took an average of
10 min longer, without an increase in procedural or total
encounter costs. These findings must be interpreted in the
context of our study population, which was limited to
elective, outpatient cholecystectomy, resulting in a rela-
tively socioeconomically privileged patient sample. In the
absence of an appropriately powered study to provide level
I evidence, it is reasonable to conclude from our study and
others that the single-incision approach is a safe and valid
approach to laparoscopic cholecystectomy, in properly
trained surgeons’ hands and in an appropriately selected
patient. However, the safety of SILC is still under scrutiny,
and our study was not designed or powered to detect a
difference in complications. It is likely that demand for this
operation will be driven by patients’ perceptions of benefit,
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despite the strength of the supporting data. It then becomes
the surgeon’s responsibility to provide a safe operation
without an undue increase in healthcare cost, and those
seem reasonable goals in light of the accumulating data on
SILC.
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