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Purpose: Curative surgery for patients with advanced or even early gastric cancer
can be defined as resection of the stomach and dissection of the first and second
level lymph nodes, including the greater omentum. The aim of this study was to
evaluate the short- and long- term outcomes of partial omentectomy (PO) as com-
pared with complete omentectomy (CO). Materials and Methods: Seventeen
consecutive open distal gastrectomies with POs were initially performed between
February and July in 2006. The patients’ clinicopathologic data and post-operative
outcomes were retrospectively compared with 20 patients who underwent open
distal gastrectomies with COs for early gastric cancer in 2005. Results: The opera-
tion time in PO group was significantly shorter than that in CO group (142.4 min-
utes vs. 165.0 minutes, p=0.018). The serum albumin concentration on the first
post-operative day in PO group was significantly higher than CO group (3.8 g/dL
vs. 3.5 g/dL, p=0.018). Three postoperative minor complications were successful-
ly managed with conservative treatment. Median follow-up period between PO
and CO was 38.1 and 37.7 months. All patients were alive without recurrence until
December 30, 2009. Conclusion: PO during open radical distal gastrectomy can
be considered a more useful procedure than CO for treating early gastric cancer.
To document the long-term technical and oncologic safety of this procedure, a
large-scale prospective randomized trial will be needed.

Key Words: Partial omentectomy, gastric cancer, post-operative outcome, com-
parative study

INTRODUCTION

The greater omentum is the largest peritoneal fold and contains areas with high
concentrations of immune cells that may aid in the removal of foreign materials
and bacteria. The greater omentum becomes densely adherent to intraperitoneal
sites of inflammation, often preventing free peritonitis during instances of intesti-
nal gangrene or perforation. The greater omentum is also frequently involved in
intra-abdominal dissemination of gastrointestinal or ovarian malignancies, either
facilitating primary spread or being a site of recurrent cancer after surgical treat-

ment.'?
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While curative surgery for patients with advanced or even
early gastric cancer can be defined as resection of the stom-
ach and dissection of the first and second level lymph nodes,
including the greater omentum,’ early gastric cancer (pT1,
mucosa or submucosa) is known to be one of the gastroin-
testinal malignancies which have satisfactory prognosis,
with 5-year survival rates of >90% by appropriate surgical
treatment.** Only 10% of early gastric cancer patients have
metastatic lymph nodes, which are primarily located in the
perigastric area (first level lymph nodes).” Therefore, many
physicians have been interested in a variety of limited sur-

&1l including local resection, such as endoscopic sub-

geries,
mucosal dissection, segmental resection, pylorus-preserv-
ing gastrectomy, and sentinel node navigation surgery, for
treating early gastric cancer. Even though Japanese guide-
lines for treatment of gastric cancer® is still considered con-
troversial in the west, recent studies have demonstrated that
western surgeons can be trained to perform dissection of
first and second level lymph nodes named D2 lymphade-
nectomy on western patients with low postoperative mor-
bidity and mortality.!>!?

Recently, laparoscopy-assisted gastrectomy (LAG) has
become an attractive treatment alternative in the East'*!”
and some regions of the west'®"” as one of the minimally
invasive options for early gastric cancer. First large-scale
prospective randomized multicenter study of laparoscopic
versus open gastrectomy for gastric cancer has been on-go-
ing by the Korean Laparoscopic Gastrointestinal Surgery
Study (KLASS) group since January 2006.'* Favorable in-
terim result of KLASS trial was published.® Regarding sur-
gical techniques, LAG for gastric cancer is equivalent to
open surgery except for the extent of the omentectomy. Re-
alistically, a significant number of laparoscopic surgeons
are performing partial omentectomies,** instead of com-
plete omentectomies,'**** during curative gastric surgery
for treating early gastric cancer.

However, no reports on partial omentectomies during gas-
tric cancer surgery have been published. The aim of this study
was to evaluate the short- and long-term outcomes of partial
omentectomy as compared with complete omentectomy.

MATERIALS AND METHODS

Laparoscopy-assisted distal gastrectomy (LADG) with par-

tial omentectomy was first performed in our institute in
1998. Seventeen consecutive open distal gastrectomies with

partial omentectomies were initially performed between
February and July in 2006 by one surgeon (Kim MC). The
patients’ clinicopathologic data and post-operative outcomes
were retrospectively compared with 20 patients who under-
went conventional open distal gastrectomies with complete
omentectomies for early gastric cancer in 2005. The clini-
copathologic data included the patients’ age, gender, body
mass index, co-morbidities, pT stage, pN stage, the number
of retrieved lymph nodes and the extent of lymph node dis-
section. The post-operative outcomes consisted of operation
times, quantity of post-operative transfusions, serum albu-
min level on the first post-operative day, time to first flatus,
complications, postoperative hospital stay, median follow-
up duration, and recurrence.

Surgical procedure of partial omentectomy

While the anterior wall of the stomach was pulled in the cra-
nial direction by two Babcock clamps, the lesser sac was
opened by dividing the greater omentum 4-5 ¢cm from the
gastroepiploic arcade using ultrasonic shears toward the
most distal short gastric vessel (Fig. 1). One or two short
gastric vessels were divided at their origin, including lymph
nodes (all 4d and some 4sb). The right side of the greater
omentum attaches itself to the mesentery of the transverse
colon. This fusion is an exact plan of dissection for a right

partial omentectomy. After adequate exposure of the anteri-

) e - % 3 ‘ el Ty D
Fig. 1. Partial omentectomy during gastric cancer surgery for early gastric
cancer. The gastroepiploic vessel arcade which contains perigastric lymph

nodes is not disturbed.
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or surface of the pancreas, the right gastroepiploic vessels
were carefully identified and divided at their origin without
any disturbance of the gastric lymphatic basin.

Perioperative management

Patients in both groups were managed by a standardized
clinical pathway as follows: 1) no nasogastric intubation or
pre-operative mechanical bowel preparation; 2) one closed
suction drain near the anastomotic site; 3) sips of water 48
hrs after the operation; 4) a clear liquid diet on postopera-
tive day 3 without regard to the first bowel movement; and
5) hospital discharge is recommended when patients toler-
ate a soft diet and pain after post-operative day 4. All pa-
tients received a continuous intravenous injection of mixed
analgesics for 3-4 days after surgery.

Statistical analysis

Data were collected by reviewing the medical records and
the Dong-A gastric cancer database. All statistical analyses
were performed by SPSS software (basic and advanced
program, version 11.0; SPSS Inc., Chicago, IL, USA) and
GraphPad InStat® (version 3.06, GraphPad Software, Inc.,
La Jolla, CA, USA). A p<0.05 was considered to indicate

statistical significance.

RESULTS

There were no intra-operative or post-operative complica-
tions related to the extent of omentectomy. Table 1 summa-
rizes the patients’ clinicopathologic characteristics, which
were not significantly different in both groups. Of 17 pa-
tients in the partial omentectomy group, 2 patients had 1
and 3 metastatic lymph nodes, respectively. These metastat-
ic lymph nodes were localized in the perigastric area (first
level lymph node). The number of lymph nodes which
should affect accurate staging was retrieved in both groups.

The post-operative outcomes with patients in both groups
are listed in Table 2. As shown, the operation time in the par-
tial omentectomy group was significantly shorter than com-
plete omentectomy group (142 vs. 165 minutes, p=0.0176).
The serum albumin concentration on the first post-operative
day in the partial omentectomy group was significantly high-
er than the complete omentectomy group (3.8 vs. 3.5 g/dL,
p=0.0179). Two patients had three postoperative complica-
tions, including wound infection and intraabdominal fluid

Table 1. Clinicopathologic Characteristics of Partial Omentectomy and Complete Omentectomy Group

Partial omentectomy

Complete omentectomy

(n=17) (0=20) pvalue
Age (yr)* 58.6+10.1 58.249.5 0.905"
Gender 0.251
Male 11 17
Female 6 3
Body mass index (kg/m’)* 23.6+2.7 233423 0.757"
Co-morbidity 0.738
None 11 11
One or more 6 9
Depth of cancer invasion 0.288
pTl, m 11 10
pTl, sm 5 10
pT2 0
Number of metastatic LN 0.584
pNO 15 19
pN1 (1-6) 2 1
Number of retrieved LN* 45.6+13.6 38.6+14.1 0.135"
Extent of lymphadenectomy 0.137
<DI1+B 15 13
>D2 2 7

D1+B,D14n0 7, 83, and 9; D2, D1+B+no 11p, 12a, and 14v; LN, lymph node.

Fisher's exact test for other variables.
*All values are the mean and standard deviation.
"Unpaired t-test.
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collection in one patient in the complete omentectomy group
and atelectasis in one patient in the partial omentectomy
group. All complications were successfully managed with
conservative treatment.

All patients were alive without recurrence until December
30, 2009, although one patient in the partial omentectomy
group underwent surgery for a metachronous colon cancer.

DISCUSSION

Comparison of partial with complete omentectomy

In the present study, patients who underwent a partial omen-
tectomy had a significantly shorter operation time and a
higher concentration of serum albumin on the first post-op-
erative day. Operation time is one of the important parame-
ters in assessing feasibility and learning curve for a specific
procedure.’**” Also, operation time can be associated with
post-operative morbidity.?® Ultrasonic shears have contrib-
uted to a reduction in the operation time in procedures by
cutting many omental branches given off from the gastro-
epiploic arcade. The serum albumin level on the first post-
operative day is influenced by the extent of tissue dissection
and manipulation during surgery and the amount of peri-
operative fluid replacement. Ryan, et al.” concluded that
the serum albumin concentration on the first post-operative
day following esophagectomy is a better predictor of surgi-
cal outcome than many other pre-operative risk factors. With
the exception of two factors described above, there are no
significant differences in surgical or oncologic parameters,
such as the number of retrieved lymph nodes, post-opera-
tive complication rate, and recurrence between both groups.

Functions of the greater omentum and omentectomy
for intraabdominal malignancies

The greater omentum hangs inferiorly from the greater curva-
ture of the stomach. The greater omentum is a double sheet;
each sheet consists of two layers of peritoneum separated by
a scant amount of connective tissue. One of the important
functions of the greater omentum is to contain the wide
spread of infection by adhesions to inflamed bowels.*® In ad-
dition, the peritoneum, including the omentum, is a relatively
common site of either recurrent disease or primary seeding in
both gastrointestinal and ovarian cancers. Then, the standard
treatment practice for epithelial ovarian cancer includes the
removal of the omentum as part of the surgical treatment in
more advanced stages and to allow adequate staging in per-
ceptible early stage disease.! Complete omentectomy and ex-
tensive lymphadenectomy have been recommended in Japan
for improving the prognosis of gastric cancer patients with
peritoneal metastases in the adjacent peritoneum.!

Partial omentectomy in LADG for early gastric cancer

The greater omentum during gastric cancer surgery has
been routinely removed for two reasons: 1) complete dis-
section of second level lymph nodes without any distur-
bance of the lymphatic basin; and 2) removal of macro- or
micro-metastatic omental lesions. In patients with serosal
infiltration in which cancer is located in the anterior wall of
the stomach, complete dissection of second level lymph
nodes with a complete omentectomy and omental bursecto-
my is required.’”” However, partial omentectomy during
LADG for early gastric cancer is preferable to complete
omentectomy for three reasons: 1) more challenging tech-
nique, especially in obese patients; 2) rarity of nodal or

Table 2. Post-Operative Outcomes of Partial Omentectomy and Complete Omentectomy Group

Partial omentectomy

Complete omentectomy

(n=17) (n=20) Pl
Operation time (min)* 142.4+18.6 165.0+33.3 0.018"
Post-operative transfusion (percent) 0 (0%) 1 (5.0%) 0.288
Preoperative serum albumin level (g/dL)* 4.3+0.3 42403 0.149
S;f)‘;flo‘;}:r‘;‘;‘fe‘ f:;l(g/‘éﬁi first 3.8402 35404 0.018'
Time to first flatus (day)* 3.5+1.0 3.3+0.9 0.522f
Complication (percent) 1 (5.9%) 1 (5.0%) 1.000
Post-operative hospital stay (days)* 7.5+0.8 7.9+0.8 0.312f
Median duration of follow-up (months)* 38.1+£7.8 37.7£16.9 0.945t
Recurrence 0 0 1.000

Fisher's exact test for other variables.
*All values are the mean and standard deviation.
Unpaired t-test.
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omental metastases in early gastric cancer; and 3) complete
omentectomy can incur serious complications such as co-
lon and mesocolon injuries. However, Lee and Kim* has
suggested for advanced gastric cancer that complete omen-
tectomy and dissection of first and second level lymph
nodes during LAG should be achieved.

Advantages of partial omentectomy

Based on our results, if surgeons have a thorough knowl-
edge of surgical anatomy of the greater omentum, partial
omentectomy can be offered as a favorable option for treat-
ing early gastric cancer with respect to the post-operative
outcomes, such as operation time and post-operative albu-
min level. Theoretically, the residual omentum after a par-
tial omentectomy might fill up some anastomotic microle-
akages by adhesions to the inflamed bowel. Although risks
and benefits exist, it is anticipated that macrophages resid-
ing within the omentum might play an important role in
clearing minimal residual disease or free peritoneal tumor
cells, therefore, a complete omentectomy may impair the
anit-tumor immune response.’*3 In contrast to these bene-
fits, the residual omentum is able to affect post-operative
intra-abdominal adhesions and omental infarction, howev-
er, we had no patients with clinical symptoms caused by in-
tra-operative adhesions or omental infarction.

Further study

With respect to surgical or oncologic safety, there are some
drawbacks in the present study, such as retrospective analy-
sis, small number of patients, and short follow-up period.
The number of cases in the present study was too small to
detect a significant difference in both groups with respect to
oncologic aspects. However, previous large-scale, long-term
results of LADG with partial omentectomy can provide ap-
parent surgical or oncologic evidence.'*182223

In conclusion, partial omentectomy during open radical
distal gastrectomy can be considered a more useful proce-
dure than complete omentectomy for treating early gastric
cancer. To document the long-term technical and oncologic
safety of this procedure, a large-scale prospective random-
ized trial will be needed.
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