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ABSTRACT

Adoption of laparoscopic colectomy to date has been slow because of its technical
complexity and prolonged operative times. Most surgeons do not have the skill sets or
colectomy volume to overcome the learning curve. The options for the future are limited.
Either surgeons not skilled in laparoscopic colectomy will have to forfeit this procedure to
expert laparoscopists as some have recommended or we need to find a way to simplify the
procedure while maintaining the benefits of a minimally invasive approach. This article
reviews the hurdles to laparoscopic colectomy and the potential benefits of the introduction
of the hand to laparoscopic colectomy. In the end, the reader will have a clearer under-
standing of the controversy surrounding hand-assisted colectomy and why it should be
expanded in its application if the majority of surgeons are to offer minimally invasive
colectomy to their patients.
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Objectives:Upon completion of this article, the reader should be able to: (1) summarize the causes of the learning curve associatedwith

laparoscopic colectomy; (2) understand the controversy surrounding hand-assisted colectomy; and (3) list the potential advantages of

hand-assisted laparoscopic colectomy.

With more than 10 years experience, a small
minority of colon and rectal resections are performed
laparoscopically across the United States. There are
pockets in the nation where minimally invasive surgery
has expanded to the colon, but widespread application
has not been seen. The reasons for this are many, but in
reality there are only a few that matter. Reported reasons
that laparoscopic colectomy is not performed include the
prolonged operative times, the need for specialized
teams, the lack of quality laparoscopic instruments, the
steep learning curve, the lack of data supporting im-
proved results, the ability to perform open procedures
through small incisions, the controversies surrounding

laparoscopic colectomy for cancer, and the lack of appro-
priate patients for the procedure.

In reality, I believe the reason laparoscopic co-
lectomy has not had widespread acceptance is its techni-
cal complexity resulting in prolonged operative times
and the lack of demand for the procedure by the general
population. If a surgeon in practice has the choice of
performing a procedure that is already known or a newer
procedure that allows less to be done per day without
patient demands or potential loss of revenue, a busy
surgeon is unlikely to change his or her practice. This
article looks at this issue and the fact that the introduc-
tion of the hand may allow broader application of
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minimally invasive surgery by the general population of
operating surgeons.

LEARNING CURVE
After more than 10 years since its first description, there
has not been widespread adoption of laparoscopic co-
lectomy. This is in part related to its complexity. In
comparison with the surgeon performing laparoscopic
cholecystectomy, the surgeon performing laparoscopic
colectomy has to work in multiple quadrants of the
abdomen. This requires a better understanding of depth
perception and proprioception. It is also necessary to
have a coordinated team consisting of a surgeon, an
assistant, and often a camera person. All three must work
together along with the nursing and anesthesia teams.
The surgeon may also need to work in reverse angles to
the camera. All of these add to the complexity of the
procedure and result in the need to perform several cases
before the surgeon and surgical team becomes proficient.
Numerous studies have evaluated the ‘‘learning curve’’ of
laparoscopic colectomy.1–3 It is estimated by conven-
tional laparoscopic techniques that the learning curve for
laparoscopic colectomy involves at least 20 cases and
more likely 50 cases. Although most of these data are
older, I believe that the numbers are relevant today. Our
technique may have improved since the mid-1990s, but
the basic instruments have not changed.

The difficulty with the broad application of la-
paroscopic colectomy is that most general surgeons per-
form fewer than 50 segmental colon resections per year.
In a review of 2434 general surgeons who were taking
the recertification examination for the American Board
of Surgery, all of whom supplied their operative lists
from the previous year, most surgeons performed fewer
than 20 colon resections in 1 year.4 In fact, the mean
number of colon resections performed by a surgeon was
11. Even at the 90th percentile, only 23 colectomies were
performed a surgeon in a single year. If the average sur-
geon performs 11 resections and only one half are eligi-
ble for a laparoscopic approach, assuming a learning
curve of 40 cases, it would take a surgeon 8 years to
feel comfortable performing laparoscopic colectomy.
Most surgeons cannot afford to go through such a
learning curve. The solution, therefore, requires that
not all surgeons can perform laparoscopic colectomy
because of the high number of cases need to master
these complex procedures or we have to find a way to
lower the learning curve. Many expert laparoscopists
suggest that we ‘‘raise the bar’’ and limit the number of
surgeons who perform minimally invasive colon resec-
tion or have the novice laparoscopic surgeons perform
these procedures with expert laparoscopists. I do not
believe this is practical. We cannot expect to have
enough experts available to assist other surgeons, espe-
cially in rural areas. I would prefer to ‘‘lower the bar’’ and

find a way to allow more surgeons, with fewer cases, to
perform colon resection laparoscopically. I believe we
already have plenty of data to suggest that this is feasible
and efficacious.

WHAT IS A LAPAROSCOPIC
COLECTOMY?
There is wide variability in the types of laparoscopic
colorectal procedures performed, the reporting of
results, and cultural variations in management of pa-
tients. Minimally invasive procedures may be described
as laparoscopically ‘‘facilitated,’’ ‘‘assisted,’’ or ‘‘com-
pleted’’ procedures. These categories relate to whether
the mobilization, devascularization, and resection of the
bowel were completed laparoscopically and whether the
anastomosis was performed intracorporeally or extracor-
poreally. In some centers, the colon is mobilized from
the retroperitoneum and then an incision is made and
the devascularization, colonic resection, and anastomosis
are done extracorporeally. In other centers the mesen-
teric vessels are divided and the colon is mobilized
intracorporeally. Then an incision is made for extraction,
bowel resection, and anastomosis. This is typically done
for a right colectomy at our institution.

For sigmoid resection and left colectomy, the
vascular pedicles are divided, the colon attachments in-
cluding the splenic flexure are mobilized, and the rectum
and mesorectum are transected intracorporeally. The
colon is then extracted through a 4- to 5-cm left lower
quadrant incision and the diseased colon resected. The
anvil for a circular staple is placed into the divided colon,
and it is then placed back into the abdomen and a
pneumoperitoneum is recreated. The anastomosis is
completed intracorporeally. This has been our approach
to left colon resection laparoscopically. At other institu-
tions the vessels are ligated, the colon mobilized, and
the rectum divided laparoscopically. Then a 6- to 8-cm
lower midline or Pfannenstiel incision is made, the colon
is transected, and the anastomosis is performed through
the lower incision.

Both approaches, a 4-cm extraction through the
left lower quadrant with an intracorporeal anastomosis
or a 6- to 8-cm Pfannenstiel incision with extracorporeal
anastomosis, would be considered a ‘‘laparoscopic co-
lectomy.’’ Is there a difference between these two ap-
proaches? Is one more cosmetically pleasing or less
painful than the other? In essence, this is the difference
between a straight laparoscopic resection and a hand-
assisted sigmoid resection. For a hand-assisted laparo-
scopic colectomy, a 7- to 8-cm Pfannenstiel incision is
made initially and three ports are placed (Fig. 1). The
vascular pedicles are ligated and the colon is mobilized.
The remainder of the procedure is done through the
Pfannenstiel. In a traditional laparoscopic sigmoid re-
section, five trocars are placed and the 4-cm extraction
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site is created later in the case (Fig. 2). Regardless of
whether a hand is utilized or not for the procedure,
both approaches for extraction and anastomosis have
appeared in the laparoscopic literature. In fact, there
have been randomized and nonrandomized studies eval-
uating intracorporeal versus extracorporeal anastomosis
by Bergamaschi et al.5,6

In a nonrandomized comparison of intracorporeal
versus extracorporeal anastomosis during elective laparo-
scopic sigmoid resection for diverticulitis, the authors
noted a reduction in mean operative time in the group
undergoing extracorporeal anastomosis (180 versus 244
minutes, p < .001). Despite no differences in the return
of flatus (3.1 versus 3.8 days), patients undergoing an
intracorporeal anastomosis had a shorter length of stay

(4.6 versus 9.9 days, p < .001). However, the technique
was different in both groups, and the surgeries were
performed at two different sites over two different time
intervals, which may have introduced bias.

The authors then performed a single-institution
prospective randomized trial comparing intracorporeal
(16 patients) and extracorporeal (15 patients) anastomo-
sis through a 5- to 7-cm Pfannenstiel incision during
elective laparoscopic sigmoid diverticular resection.
There were no differences in incision size, blood loss,
anastomotic complications, return of bowel function, or
length of stay between the two groups. In patients
undergoing an extracorporeal anastomosis there was a
significant reduction in mean operative time (190 versus
295 minutes, p< .01) without any obvious disadvantage.
I believe this study can be used as a basis to explore hand-
assisted laparoscopic colectomy because it embodies the
same principles and technical steps as a hand-assisted
laparoscopic sigmoid resection as currently performed at
my institution today.

HAND-ASSISTED COLECOTMY
Most expert laparoscopists view hand-assisted surgery as
a step backward. I shared the same views until the
summer of 2001, when the advancement of sleeveless
hand-assisted devices came along. Up until that time I
had performed more than 300 laparoscopic colorectal
procedures with dozens of surgical residents and had also
taught laparoscopic colectomy to hundreds of surgeons
in animal and cadaver courses. And although I could
routinely perform laparoscopic colon resections without
the use of the hand, I realized that many residents and
nonlaparoscopic surgeons struggled with even the sim-
plest of laparoscopic tasks. Up until that time, I had
placed more hand assist devices into cadavers and ani-
mals than I had into patients. I was a skilled laparosco-
pist and, therefore, I did not need a hand. At that time,
before sleeveless technology, all hand devices required a
sleeve to achieve a pneumoperitoneum and the company
provided only a single sleeve in the kits. Therefore, if I
wanted to teach a surgical resident a particular step, I had
to stop the case, lose pneumoperitoneum, remove the
sleeve, have the resident place the sleeve on, and regain
pneumoperitoneum. This was not at all practical and
often frustrating.

However, with the next generation of hand de-
vices such as the GelportTM (Applied Medical Re-
sources, Rancho Santa Margarita, CA) and to a lesser
degree the LapDisk (Ethicon Endosurgery, Cincinnati,
OH), I could teach residents with little downtime. Hand
exchanges could be performed with little or no loss of
pneumoperitoneum. And although I still do not need
the hand, I have found that my residents and nonlaparo-
scopic partners can perform more portions of a laparo-
scopic colectomy with greater ease and a shorter learning

Figure 1 Port placement and extraction site for a hand-assisted
laparoscopic left colectomy.

Figure 2 Port placement and extraction site for a standard
laparoscopic left colectomy.
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curve when their hand was reintroduced into the abdo-
men. I have also found this to be true when teaching
general surgeons at several recent cadaver courses. By
allowing a surgeon to place a single hand back into the
abdomen, tactile sensation and proprioception are re-
stored and the surgeon has access to one of the most
useful tools in performing colectomy, the hand! Take-
down of the splenic flexure is greatly facilitated with the
use of the hand. The colon is more easily mobilized from
the retroperitoneum with the hand, and separation of the
omentum from the colon proceeds in a manner similar to
open surgery. Recent colorectal residents completing
their training at our institution are performing more
complex cases early in their careers. A year ago, the first
laparoscopic procedures preformed in clinical practice by
our two graduating residents were a hand-assisted total
colectomy and proctocolectomy. In all my prior years of
teaching, I have never had residents begin their careers
performing such complex procedures. Although I would
like to believe that this relates to an advancement in my
teaching skills, I know that the primary reason is the
addition of the hand for advanced laparoscopic colorectal
procedures. In August 2001, I also began to offer my
patients undergoing elective sigmoid resection the
choice of a 4-cm left lower quadrant extraction site or
an 8-cm Pfannenstiel incision and did not mention that
if the Pfannenstiel incision was used, a hand would be
placed through the wound. My female patients have
almost universally chosen the Pfannenstiel incision,
whereas the men either have no preference or have left
it to my discretion.

STUDIES
Several studies have evaluated hand-assisted laparo-
scopic colectomy. Ou in 1995 reported his initial experi-
ence in 12 patients undergoing colectomy by hand-
assisted methods and compared it with the experience
in 12 patients undergoing a conventional open method.7

He demonstrated that the hand-assisted procedures
required on average 135 minutes as compared with
100 minutes for the standard open method. Length of
stay was reduced in the hand-assisted group with an
average of 5.6 days as compared with 8.3 days for open
patients. Ou concluded that compared with traditional
open surgery, hand-assisted laparoscopic colectomy of-
fered reduction in analgesics, better cosmetic results,
earlier intake of food, and shorter hospital stay. The
only disadvantage of the hand-assisted method by his
account was the longer operative time, but Ou thought
that this would be reduced with more experience. Simi-
larly, O’Reilly et al reported 38 colon resections using
the hand-assisted method and reported a mean length of
stay of 2.7 days.8

In a prospective multicenter randomized study in-
volving 40 patients by the Hand-Assisted Laparoscopic

Surgery (HALS) group, 22 patients underwent hand-
assisted laparoscopic colectomy using the HandportTM

(Smith & Nephew, Andover, MA) and 18 underwent
standard laparoscopic-assisted colectomy (standard la-
paroscopic surgery [SLS]).9 Operative time was compar-
able for hand-assisted laparoscopy (152� 66 minutes)
and standard laparoscopy (141� 54 minutes) (p¼ .58).
Mean incision length for specimen extraction–bowel
anastomosis was similar (HALS 7.4 cm versus SLS
7.0 cm). Three of 22 HALS cases (14%) were converted,
as compared with 4 of 18 (22%) in the laparoscopy group
(p¼ .68). Return of bowel function occurred by the third
postoperative day for the majority of patients in both
groups (HALS 77%, SLS 78%). There was no difference
in length of stay (HALS 7.0 days [range, 2–12] versus
SLS 6.0 days [range, 2–10], p¼ .25). Severity of post-
operative pain and rate of functional recovery were
equivalent. One major complication occurred in each
group. In a subsequent evaluation in which the group
was expanded to 73 patients, the results were similar,
although now there was a difference in the rate of conver-
sion favoring the HALS group (11% versus 29%,
p¼ .05).10 A lower conversion rate was also seen in a
prospective single-institution randomized trial involving
54 patients (27 SLS versus 27 HALS).11 The operative
times were similar, but HALS was associated with a far
lower conversion rate (7% versus 23%, p< .05).

We have recently presented two case-control
studies of hand-assisted laparoscopic colectomy com-
pared with standard laparoscopic techniques. The first
was a comparative study of patients undergoing elective
sigmoid resection for diverticulitis.12 There were 20
patients who underwent resection by hand-assisted
methods with the GelportTM device and 33 patients
treated with conventional laparoscopic resections. Pa-
tients were well matched for age, sex, body mass index,
and severity of inflammation. There was no difference in
operative time, complications, or length of stay, and
seven patients (21%) in the standard laparoscopy group
required conversion but none of the hand-assisted pa-
tients required conversion (p¼ .01). Four patients were
converted to a smaller Pfannenstiel incision and three
required a larger midline incision. The majority of
conversions were necessary because of the inflammation
and adherence of the sigmoid colon to the left pelvis. In
the hand-assisted group, this challenging portion of the
procedure was accomplished through the open Pfannen-
stiel incision. This finding is constant in the recent
laparoscopic literature. In addition, although there was
no difference in the operative times between the two
groups, more of the procedural steps were done by my
residents or nonlaparoscopic partners in the hand-as-
sisted group.

We have also reported the use of hand-assisted
techniques for restorative proctocolectomy.13 This re-
presents the first study to evaluate the effectiveness of
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hand-assisted laparoscopic approach in comparison with
a conventional laparoscopic method in patients under-
going laparoscopic proctocolectomy. Both groups (10
hand-assisted laparoscopy [HAL] versus 13 standard
laparoscopy [SL]) were well matched, with no differ-
ences in age, sex, American Society of Anesthesiology
(ASA) score, operative indication, steroid usage, or
diagnosis. The results demonstrated no differences in
incision size (mean 8 cm), operative blood loss, rate of
conversion (HAL 10% versus SL 0%) or complications
(HAL 40% versus SL 31%). The operative times
progressively decreased in the HAL group (mean
247 minutes) while remaining constant in the CL group
(mean 300 minutes, p< .05) over the period of study.
This 1 hour reduction in operative time is significant to
the busy practicing surgeon and may open the door to
more surgeons in performing laparoscopic restorative
proctocolectomy. Hand-assisted restorative proctoco-
lectomy can be accomplished without detriment to
bowel function, length of stay, or patient’s outcome.

CONCLUSIONS
The adoption of laparoscopic colectomy to date has been
poor. Although the cause of this is multifactorial, the
primary reason is its technical complexity and prolong
operative times. The options for the future are limited.
Either surgeons not skilled in laparoscopic colectomy
will have to forfeit this procedure to expert laparo-
scopists, as some have recommended, or we need to
find a way to simplify the procedure while maintaining
the benefits of a minimally invasive approach. I would
prefer to lower the bar and have the widespread adoption
of hand-assisted laparoscopy by all surgeons than to limit
the number of surgeons who perform laparoscopic co-
lectomy (and thereby the number of patients). The
results to date suggest that one can maintain all the
benefits of a minimally invasive approach, with shorter
operative times and a shorter learning curve, by the
introduction of the hand to laparoscopic colectomy. I

believe the hand is helpful and not a hindrance to the
performance of laparoscopic colectomy.
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