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PURPOSE: This study was undertaken to compare morbid-
ity, mortality, and pathology after laparoscopically assisted
right hemicolectomy (LARHC) or open right hemicolec-
tomy (ORHC) for cancer of the right colon. METHODS:
Patients undergoing either LARHC or ORHC for invasive
carcinoma of the right colon during a 30-month period
were studied. Data were collected from two sources. All
morbidity, mortality, and pathology data were collected
prospectively in a form suitable for computer storage and
analysis as part of the ongoing Concord Hospital Colorectal
Cancer Registry. Data concerning in hospital course were
obtained by casenote review. RESULTS: Twenty-eight pa-
tients underwent LARHC, and 33 had an ORHC during the
study period. The two groups were well matched with
respect 1o age, sex, weight, associated comorbidities, and
tumor stage. Mean operating room use time was signifi-
cantly higher for LARHC (LARHC = 261 minutes; ORHC =
203 minutes; P < 0.001). Mean hospital stay from date of
resection was the same in both groups (LARHC = 12 days;
ORHC = 12.2 days). There was no significant difference
between procedures with respect to postoperative compli-
cations, return of gastrointestinal function, or narcotic an-
algesic requirements. There was a significant shorter distal
margin of resection in the LARHC group (ORHC = 13.4 cm;
LARHC = 10 cm; P = 0.03.). Total cost was significantly
greater for LARHC ($9,064 vs. $7,881 (Australian); P <
0.001). Median follow-up was 23.4 months for the LARHC
group and 23.9 months for the ORHC group. To date, there
have been no local or port site recurrences. CONCLUSION:
Although there is no difference in morbidity and mortality
following LARHC or ORHC, there is no apparent benefit for
LARHC. [Key words: Laparoscopy; Laparoscopic colon re-
section; Colon carcinoma)
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I n 1987, Mouret* performed the first laparoscopic
cholecystectomy. Since then, laparoscopic tech-

niques have been described for many abdominal op-

erations including several colorectal procedures.
Some reports have now suggested that recovery is
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quicker and hospital stay shortened.”? following
colorectal resections performed laparoscopically or
assisted laparoscopically. Many of these reports are
highly selected in terms of patient age and general
health? and may not reflect the outcome in an older
group undergoing resection for malignancy. In June
1990, we developed in a laboratory the necessary
skills to perform laparoscopic colorectal procedures,
and between May 1991 and August 1994, we per-
formed 127 laparoscopically assisted colorectal oper-
ations. This study describes our experience with a
group of patients who had a laparoscopically assisted
right hemicolectomy (LARHC) for carcinoma. We
compared morbidity, mortality, postoperative course,
and histopathology of this group with a group of
patients who had an open right hemicolectomy
(ORHO) during the same period of time, by the same
surgeons.

PATIENTS AND METHODS

This is a nonrandomized design study comparing a
consecutive group of patients undergoing LARHC for
invasive carcinoma between January 1992 and August
1994 with a group of patients who had an ORHC
performed by the same surgeons during the same
period. Data were collected from two sources. Since
1971, all morbidity, mortality, and pathology data in
patients who have had a resection for colorectal can-
cer at our institution have been collected prospec-
tively in a form suitable for computer storage.” Data
concerning clinical in-hospital course after a laparo-
scopic-assisted operation were collected by casenote
review. Significant comorbidities were assessed by
well defined organ system criteria (Table 1) and the
American Society of Anesthesiology status.®

Clinical endpoints examined included operating
room use time (defined as time from induction of
anesthesia to time of leaving the operating room),
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Table 1.
Premorbid Status
LARHC ORHC
{n = 28) (n = 33)
Weight (mean, SD) 67 (13.54) 70.2 (12.32)
Cardiovascular status
NYHA* grade

1 16 24

2 9 7

3 3 2

4 0 0
Respiratory status

Normal 24 29

Impaired, nonsteroid- 2 4

dependent

Steroid-dependent 2 0
Renal function

Normal 26 31

Impaired 2

Dialysis-dependent 0 1
Diabetes

None 27 29

Noninsulin-dependent 1 4

Insulin-dependent 0 0
ASA Status

| 5 10

Il 15 16

] 7 6

v 1 1

NYHA = New York Heart Association'®; SD = stan-
dard deviation; LARHC = laparoscopically assisted right
hemicolectomy; ORHC = open right hemicolectomy;
ASA = American Society of Anesthesiology.

hospital length of stay (from day of surgery to dis-
charge), analgesic requirements (number of postop-
erative days during which parenteral narcotic was
required), return of bowel function, and postopera-
tive complications. Wound infection was assessed by
an independent observer and defined as a purulent
discharge or serous discharge with a positive culture.

All patients who had an ORHC had a standard
mobilization of the colon, and all lymphovascular
pedicles were ligated and divided close to their origin.
Ileocolic anastomoses were performed using a hand-
sewn end-to-end, interrupted single-layer technique.
For LARHC, the patient is placed in a modified Tren-
delenberg position using Allen (Allen Surgical, Cleve-
land OH) stirrups, with the hips only slightly flexed.
Pneumoperitoneum is achieved via a 10-mm Hasson
port that is introduced under direct vision in the
midline just above the umbilicus. Three 5-mm ports
and a 10/12-mm port are inserted under direct vision
well to the left of the lateral side of the rectus sheath.
The patient is tilted to the left, and the cecum and
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ascending colon are triangulated and mobilized from
the posterior abdominal wall using scissors. Dissec-
tion is continued toward the hepatic flexure, which is
left undisturbed at this stage. Attention is then di-
rected toward the proximal transverse colon. The
head of the table is tilted upward, and the greater
omentum is retracted superiorly. The transverse colon
and greater omentum are triangulated, and the plane
between omentum and transverse mesocolon is de-
veloped. Dissection then proceeds in this plane to-
ward the hepatic flexure. The flexure can now be
retracted downward and mobilized off the duode-
num. Attention is then directed to the terminal ileum.
The peritoneal reflection between the ileal mesentery
and the posterior abdominal wall is carefully divided.
The cecum is then held up and to the right toward the
anterior abdominal wall to demonstrate the ileocolic
vessels. A 5-mm grasping forcep is placed under the
vessels to create a window on either side. The pedicle
is divided using a vascular linear cutting instrument.
The right colic and right branch of the middle colic
vessels are similarly dealt with or are ligated extra
corporeally after the specimen is exteriorized. A small
(3-5 cm) vertical incision is made centered on the
umbilicus and incorporating the umbilical port site.
After exteriorizing the specimen, the ileal mesentery is
ligated and divided, and the specimen is resected. An
ileotransverse anastomosis is performed using either a
modified functional end-to-end stapling or a single-
layer handsewn technique.

One pathologist (RCN) examined and reported on
all specimens without knowledge as to how the op-
eration had been performed. Handling of pathology
specimens was previously described elsewhere.’”
Proximal and distal margins of resection were mea-
sured in the fresh, unfixed state, and specimen lymph
node numbers were assessed by a standardized tech-
nique of lymphovascular pedicle dissection without
use of fat-clearing techniques. Tumors were staged
according to the Concord Hospital Clinicopathologi-
cal Staging System.? Operative and postoperative
costs were estimated using the methodology de-
scribed by Hardy et al’ Three cost periods were
identified and specific cost events attributed therein,
based on data made available by the hospital finance
department, the hospital Patient Administrative Infor-
mation System, and State Industrial Awards. All costs
are given in Australian monetary figures. Statistical
analysis was performed using S.P.S.S. computer soft-
ware. Categoric variables were compared using Pear-
son’s and Fisher’s exact test as appropriate. Compar-
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ison of means was by Student’s #test, and significance
was taken at the 5 percent level.

RESULTS

Thirty-four patients had an attempted LARHC,
which was completed in 28 patients (15 males, 13
females). Reasons for conversion were accidental port
injury to the cecum (n = 1), tumor adherence to the
duodenum (n = 1), dense adhesions (n = 1), devel-
opment of hypercapnia (n = 1), and lack of progress
after trial dissection (n = 2). During the same period,
33 patients underwent ORHC (17 males, 16 females).
Average age of both groups was similar (LARHC =
73.9 (standard deviation, 10.3) years; ORHC 71.9
(standard deviation, 10.2) years; P = 0.46).

Table 1 summarizes the premorbid state of both
groups. Significantly more ORHC patients had a pre-
vious cholecystectomy (LARHC, 0; ORHC, 5; P =
0.04). A similar trend was seen with respect to previ-
ous appendicectomy (LARHC, 3; ORHC, 10; P =
0.06), and overall ORHC patients were more likely to
have had prior abdominal surgery (LARHC, 8; ORHC,
21; P = 0.006).

Mean operating room use time was significantly
higher for LARHC (LARHC, 261 minutes; ORHC, 203
minutes; P < 0.001). Mean hospital stay from date of
resection was the same in both groups (LARHC, 12
days; ORHC, 12.2 days).

One patient died in the hospital. He was an eighty-
year-old man (New York Heart Association Grade 3
with steroid-dependent airways disease) who had an
uneventful LARHC and suffered a cardiac arrest on
day 25 while convalescing in a geriatric medical ward.
Apart from the conversions listed above, there were
no intraoperative complications. Table 2 lists the post-
operative complications. There were no differences
between the two groups. There were no anastomotic
complications, intra-abdominal sepsis, or hemorrhage
in either group. Table 3 summarizes patients’ postop-
erative course. The only significant benefit for the
LARHC group was an earlier return to full ambulation
(P = 0.09.

Site distribution of tumors was similar between the
two groups (LARHC: cecum = 6, ascending colon =
14, hepatic flexure = 3 transverse colon = 5; ORHC:
cecum = 14, ascending colon = 13, hepatic flexure =
2, transverse colon = 5; P= .0.41). Table 4 lists stages
of the tumors. There were no patients with histologic
evidence of incomplete local tumor excision in the
LARHC group, but there was one such case in the
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Table 2.
Postoperative Complications
LARHC ORHC .
(=28 (n=33 P Value
Wound infection 4 3 0.25
Septicemia 1 1
Smali-bowel 0 2 0.29
obstruction
Urinary tract 1 2 0.56
infection
Acute renal failure 1 2 0.56
Pneumonia/atelectasis 6 3 0.16
Cardiac 7 7 0.72
Deep vein 1 1 0.71
thrombosis
Pulmonary 0 2 0.29
embolus

LARHC = laparoscopically assisted right hemicolec-
tomy; ORHC = open right hemicolectomy.
* One-tailed Fisher’s exact test.

Table 3.
Postoperative Clinical Course
LARHC ORHC .
(h =28 (n=233 P Value
Mean days to/of
Full ambulation 2.7 34 0.04
Passage of flatus 4.5 4.4 0.84
First bowel 4.9 55 0.37
movement
Commenced oral 4.3 4.2 0.86
fluids
Commenced full diet 6.9 7.6 0.35
Parenteral narcotic 4.4 4.9 0.22
analgesia

LARHC = laparoscopically assisted right hemicolec-
tomy; ORHC = open right hemicolectomy.
* Student’s t-test.

Table 4.
Tumor Stage
LARHC ORHC

Tumor stage

A 4 1

B 11 17

C 9 11

D 4 4
Total 28 33

LARHC = laparoscopically assisted right hemicolec-
tomy; ORHC = open right hemicolectomy.

ORHC group. Table 5 summarizes tumor size, mar-
gins of resection, and lymph node harvest. There was
a significant reduction in the distal margin of resection
in the LARHC group (ORHC = 13.4 cm; LARHC = 10
cm; P = 0.03). Median follow-up was 23.4 months for
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Table 5.
Macroscopic Tumor Data
LARHC ORHC "
(=28 (=33  Value
Mean tumor size (cm) 4.4 6.0 0.054
Mean proximal 10.1 11.2 0.42
resection margin (cm)
Mean distal resection 10.0 13.4 0.03
margin (cm)
Mean lymph node 17.0 16.0 0.65
harvest

* Student’s t-test.
LARHC = laparoscopically assisted right hemicolec-
tomy; ORHC = open right hemicolectomy.

the LARHC group and 23.9 months for the ORHC
group. There have been no local or port site recur-
rences to date.

There was a significantly increased total cost asso-
ciated with LARHC compared with ORHC (LARHC,
$9,064; ORHC, $7,881; P < 0.001), attributable mainly
to increased costs in the operating room cost petiod,
both as increased direct costs (staff salaries, dispos-
able instrumentation) and indirect costs (operating
room overheads).

DISCUSSION

While there have been several reports of laparo-
scopically assisted colectomy for cancer, most have
been anecdotal and focused on aspects of tech-
nique.'® Although there have been no randomized
controlled comparisons of laparoscopically assisted
colectomy with open procedures, many authors have
claimed a significant reduction in postoperative pain
and a quicker return of gastrointestinal function fol-
lowing laparoscopically assisted colectomy.* 12
Furthermore, it has been suggested that laparoscopic
techniques can significantly reduce length of hospital
stay and thus offset the costs generated by longer
operating room use and use of disposable instru-
ments.' Other studies, however, have failed to dem-
onstrate such benefits.'> 16

This study compared results of LARHC and ORHC
using a nonrandomized methodology, and we ac-
knowledge the attendant shortcomings. Nevertheless,
we believe comparison between the two groups is
instructive. The LARHC group consists of consecutive
cases, and operations were performed after a signifi-
cant period of training in endosurgical technique. We,
therefore, believe they represent a realistic picture of
the procedure in experienced hands. The two groups
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were well matched but we admit to a selection bias in
choosing potential, technically easier patients for
laparoscopic procedures. The longer operating room
use time for the LARHC group reflects in part the
natural concern we had to prevent surgical misadven-
ture. This was borne out by the negligible incidence
of operative complications.

This audit demonstrated that LARHC can be per-
formed without apparent clinical disadvantage. What
is equally important is that there is no apparent ad-
vantage either, especially with respect to postopera-
tive pain, return of gastrointestinal function, and
length of stay. It may be argued that we were too
liberal in prescribing postoperative narcotic analgesia,
and we were too slow in permitting patients to re-
sume oral fluids postoperatively. There have been
recent reports to suggest that the traditional view of
postoperative care is too conservative,'” and this may
have implications for hospital stay in the future.'®

It is noteworthy that the length of stay was the same
in both groups. This study describes a predominantly
elderly group of patients with significant comorbidi-
ties. Patient discharge was determined by clinical
state, prevalence of comorbidities, and social circum-
stances. A more aggressive discharge policy may have
resulted in a reduced hospital stay, but this would
have affected both groups alike.

Previous studies reporting the histopathologic fea-
tures of laparoscopically resected specimens have not
described the method of specimen-handling,® 3 3 14
which will influence nodal harvest and tumor staging.
In this study, a single experienced pathologist was
responsible for dissecting all specimens and record-
ing data prospectively using a method that has been
standardized in our hospital since 1971. Histopatho-
logic findings and, in particular, lymph node harvest
of both groups was similar. The shorter distal margin
seen in the LARHC group is not important when one
considers that mean clearance for that group was 10
cm. To date there have been no instances of local
recurrences or port site recurrences, but the postop-
erative follow-up is too short to draw meaningful
conclusions on survival.

An increasing importance is now placed on con-
tainment of costs of surgical practice. The finding in
this study of a significant cost disadvantage for LARHC
compared with conventional ORHC does not support
the view that laparoscopic techniques are currently
cost-effective.*

Although results of this study are negative, we be-
lieve they are informative. Future advances may im-
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prove outcome but, at present, these findings suggest
that there is no apparent benefit for LARHC in patients
with right-sided colon cancer.
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