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Abstract

Background Recent advances in endoscopic surgery have

allowed laparoscopic harvesting of the omental flap with

minimal deformity of the donor site. This study aimed to

assess the safety and long-term complication rate for lap-

aroscopic harvest of the omental flap (LHOF).

Methods From April 2002 to December 2008, 96 patients

underwent LHOF for immediate reconstruction after breast

cancer surgery. All the patients were evaluated for oper-

ating time, length of hospital stay, and the short- and long-

term complications associated with LHOF.

Results The omental flap was harvested successfully in

95 of 96 cases, and the total success rate for harvesting of

the omental flaps was 99% without conversion to open

surgery. The median operative time for harvesting of the

omental flap was approximately 1 h. Five cases of partial

graft necrosis (5.2%) and two cases of vascular injury

(2.1%) to the gastroepiploic artery and vein occurred, and

the graft survival rate was 96.8% (93 of 95 cases). Lapa-

roscopy-associated complications occurred in eight cases

(8.3%), including one incisional hernia.

Conclusions As a safe and minimally invasive procedure,

LHOF has a low incidence of short- and long-term com-

plications. This technique can expand the indications and

usefulness of the omental flap.
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Recently, the omentum has attracted much attention for its

immunologic and angiogenic features. In 1929, Knaz-

ozovicky first used the omentum from the abdominal cavity

to perform arthroplasty [1]. Since then, many applications

for the omentum have been reported because it protects

against infection and ischemia. Kiricuta [2, 3] was the first

to use pedicled omental flaps for a range of indications.

Surprisingly, various new indications (e.g., chronic spinal

cord injury and Alzheimer’s disease) also have emerged

[4]. Nevertheless, the omental flap has not obtained wide-

spread popularity because it requires a laparotomy.

Recent advances in endoscopic surgery have allowed

laparoscopic harvesting of the omental flap with less

donor-site deformity and morbidity [5], making the

omental flap more attractive. Many reports have described

laparoscopic harvesting of the omental flap, but most are

case reports or small series [6–8]. The true complication

rates and long-term results for this minimally invasive

procedure are not clear.

Since April 2002, we have managed 96 cases of lapa-

roscopically harvested omental flaps (LHOFs) for recon-

struction after breast cancer surgery [9]. We report our

laparoscopic techniques for harvesting the omental flap as

well as the short- and long-term complications.

Materials and methods

The study was approved by the hospital ethics committee,

and all the patients provided written informed consent.

From April 2002 to December 2008, 96 patients with stage

0, 1, or 2 breast cancer underwent breast cancer surgery

using LHOF. The LHOF was applied as a volume replace-

ment tissue after breast-conserving surgery or nipple-

sparing mastectomy. For breast-conserving surgery, LHOF
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was used when a 30% or wider region of breast tissue was

resected or the cosmetic result was poor due to the location

of the tumor in the lower inner quadrant.

Patients with a history of either intraabdominal malig-

nancy or upper abdominal laparotomy were excluded from

the study. However, a history of laparoscopic surgery (i.e.,

laparoscopic cholecystectomy) and a history of lower

abdominal surgery (i.e., cesarean section) were not criteria

for exclusion. Patients with a body mass index (BMI) of

35 kg/m2 or more also were excluded.

Surgery was performed with the patient in the supine

position under general anesthesia. A camera port (5 or

10 mm, 308) was inserted under the umbilicus, with the

surgeon positioned on the right side of the patient. Pneu-

moperitoneum was maintained at 10 mmHg. Two 5-mm

ports for the surgical instruments were inserted from the

right abdominal wall: the one through the right upper

quadrant at the level of a wedge of the rectus muscle and

the other through the right lateral lower quadrant. One

5-mm port for the assistant was inserted through the left

lateral lower quadrant, and an additional 5-mm port was

added through the left upper quadrant when needed.

First, the omentum was evaluated for size and adhesion,

then moved cephalad for dissection from the transverse

colon. Usually, a site slightly left of the transverse colon’s

center was the most suitable place for starting dissection

because it provided easier access to the lesser sac.

After entrance to the lesser sac, the dissection was

advanced leftward while appropriate tension was main-

tained between the omentum and the transverse colon. Care

was taken not to injure the transverse colon, especially near

the splenic flexure. When the splenic flexure was reached,

the omentum was transected toward the lower pole of the

spleen. Because the right rather than the left gastroepiploic

artery (GEA) predominates, we always selected the right

gastroepiploic artery and vein (GEAV) as a pedicle, divid-

ing the left GEAV near the spleen with the Harmonic

Scalpel (Ethicon Endo-surgery Inc., Cincinnati, OH, USA).

After division of the left GEAV, its branches were

divided at a site as close to the stomach wall as possible,

little by little, until the pyloric ring was passed (Fig. 1).

Attention was paid to the main branches of the GEAV

because they sometimes ran very close to the stomach wall

and could be difficult to identify when abundant fat deposit

of the omentum was evident. The dissection from the right

side of the transverse colon then was advanced. Fusion

between the posterior leaf of the gastrocolic ligament and

the anterior leaf of the transverse mesocolon was carefully

divided toward the anterior capsule of the pancreas head.

With upward traction of the omentum maintained, careful

sharp and blunt dissection between the gastrocolic ligament

and the transverse mesocolon was advanced until the roots

of the GEAV were confirmed. To avoid the subsequent

complication of ventral hernia, we found it better to resect

as much fat tissue around the root of the GEAV as possible

for the thin pedicle of the flap.

All the dissection and resection was performed using the

Harmonic Scalpel without ligation or clipping. However,

when a free flap was planned, the root of the GEAV was

clipped and divided. With the use of a pedicled flap, a

subcutaneous tunnel approximately two fingers wide was

prepared from an incision along the medial half of the

inframammary fold toward the xyphoid process. When it

reached the white line, a longitudinal incision two or two

and one-half fingers wide was made to communicate with

the abdominal cavity. The forceps were inserted into the

abdominal cavity, and the pedicled omental flap was

carefully withdrawn, avoiding twisting (Fig. 2). When a

wider abdominal incision was needed for a large omental

flap, reclosure of the abdominal incision was necessary

after the flap was pulled out to avoid incisional hernia.

Otherwise a free flap generally was the better choice. With

the use of a free flap, a transverse incision approximately

4 cm was made in the right or left lower abdominal wall

similar to that for appendectomy, and the flap was removed.

Fig. 1 Dissection from the stomach wall. The dissection was com-

pleted with the Harmonic Scalpel

Fig. 2 A pedicled omental flap extracted via the subcutaneous tunnel
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The procedure for breast surgery (breast-conserving

surgery or nipple-sparing mastectomy) and reconstruction

with the omental flap has been described previously [9]. All

patients were evaluated for outcome of the operation,

length of hospital stay, and the early and late postoperative

complications.

Results

All the patients underwent LHOF as an immediate volume

replacement procedure after breast cancer surgery. The

mean BMI was 22, and 28 of the patients (29.2%) had

undergone prior abdominal surgery (Table 1).

All the omental flaps could be harvested without con-

version to open surgery. Adhesions between the omentum

and the peritoneum of the lower abdomen or around the

liver bed due to prior surgeries were identified in several

cases, but adhesiolysis performed laparoscopically was

possible without any difficulties. The median operative

time for harvesting the omental flap was approximately

1 h. Blood loss attributable to laparoscopic procedures was

not great enough to count in most cases (Table 2).

In only one case, the flap lost its arterial blood flow after

being withdrawn from the abdominal cavity, likely due to

injury of the GEA not noticed during the laparoscopic

procedure, and LHOF was abandoned. One additional

injury of the GEA occurred. However, it was minor and

could be treated with hemostasis. Ultimately, the omental

flaps were successfully harvested in 95 of 96 cases, and the

total success rate for harvesting omental flaps was 99%

(Tables 2, 3).

In the early postoperative period, five cases of partial

graft necrosis occurred and could be treated conservatively.

However, two of these necroses lost most of their initial

volume after repeated debridement for associated graft

infections (Table 3). The total graft survival rate was

96.8% (93 of 95 cases). There was no incidence of late

graft necrosis.

The sole late laparoscopy-associated complication

(intraabdominal complication) was a case of epigastric

hernia, in which the volume of the omental flap was

extremely large, and a wider laparotomy incision was

needed to withdraw the flap from the abdominal cavity. To

date, no other late laparoscopy-associated complications

(e.g., small bowel obstruction) have occurred (Table 3).

Table 1 Patient characteristics

n (%)

Age (years)a 49 (27–68)

Gender

Male 0 (0)

Female 96 (100)

Diagnosis

Breast cancer 96 (100)

Comorbidities 18 (18.8)

Hypertension 13 (13.5)

Thyroid disease 2 (2.1)

Others 3 (3.1)

Previous abdominal surgeries 28 (29.2)

Cesarean section 9 (9.4)

Hysterectomy and/or oophrectomy 9 (9.4)

Laparoscopic cholecystectomy 5 (5.2)

Appendectomy 2 (2.1)

Others 3 (3.1)

Body mass index (kg/m2)a 22.0 (17.2–34.8)

Median follow up periods (months)a 38 (2–80)

Postoperative irradiation therapy 31 (32.3)

Values in parentheses are percentages unless indicated otherwise
a Values are median (range)

Table 2 Operative data and hospital stay

Type of flap

Pedicled flap 89 (92.7)

Free flap 7 (7.3)

Total operating time (min)a 260 (140–665)

Operating time associated with LHOF (min)a 65 (45–90)

Blood loss (ml)a 150 (40–450)

Blood loss associated with laparoscopy NA

Conversion to laparotomy 0 (0)

Successful rate of harvesting omental flap 95 (99.0)

Concomitant procedures 3 (3.1)

Cholecystectomy 1 (1.0)

Thyroidectomy 1 (1.0)

Contralateral BCS 1 (1.0)

Hospital stay (days)a 8 (4–15)

LHOF laparoscopically harvested omental flap, NA not assessed, BCS
breast-conserving surgery
a Values are median (range)

Table 3 Complications

n (%)

Complications associated with laparoscopy 8 (8.3)

Injuries of the GEAV 2 (2.1)

Partial graft necroses 5 (5.2)

Incisional hernia 1 (1.0)

Complications not associated with laparoscopy 8 (8.3)

Hemorrhage 2 (2.1)

Wound infection 3 (3.1)

Others 3 (3.1)

GEAV gastroepiploic artery and vein
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Two intraabdominal diseases were experienced during

the follow-up period. The one was gastric lymphoma with a

lymph node metastasis, diagnosed by laparoscopic wedge

resection of the stomach wall and intraabdominal lymph

node biopsy. The other disease was sigmoid colon cancer,

which was resected using open sigmoidectomy. Both of

these procedures could be performed easily because there

was no adhesion in the abdominal cavities.

Discussion

The omentum is a useful reconstructive tissue because of

its rich vascularity, angiogenic capacity, and significant

antimicrobial properties [4, 10, 11]. Based on these prop-

erties, the omental flap is indicated for the following:

1. Prevention and treatment of postoperative septic

complications caused by dead spaces with and without

radionecrosis [12]; pneumonectomy and empyema

caused by tuberculosis, tumor, or aspergillosis [1]; and

cardiac and lung surgery reoperation, especially deep

sternomediastinisis [13]

2. Prevention and treatment of anastomotic leaks and

fistula formation [12] after intestinal or esophagoin-

testinal anastomoses or perforations [1] and threaten-

ing bronchial leaks after pneumonectomy [1]

3. Plastic repair on the surface of the body [12] (e.g., for

extensive face and head injuries [14] or breast recon-

struction [6, 9])

4. Supply for vascular deficiencies [12] (e.g., for Buer-

ger’s [4] or for Alzheimer’s disease [4]).

Nevertheless, use of the omental flap is limited because

of its serious disadvantages. The omental flap’s greatest

disadvantage is laparotomy-associated morbidity [15],

which can be greatly decreased by improvements in lapa-

roscopic surgery [5]. All the procedures for harvesting a

pedicled flap can be conducted using only a Harmonic

Scalpel without ligation or clipping.

The operating time for harvesting the omental flap was

comparatively short (*1 h), and the success rate was

almost 99% in the current study. However, because obese

patients (BMI [ 35) were basically excluded from this

study, further examination is needed to determine whether

the omental flap also can be safely harvested laparoscopi-

cally in patients with morbid obesity.

Cases with a history of lower laparotomy or laparo-

scopic surgery, even in the upper abdomen, were not

excluded from the current study. As a result, the conversion

rate to an open laparotomy was 0%, although adhesiolysis

was required in several cases. Hereafter, cases with such

histories may be actively included in the indications for

LHOF.

The early postoperative period had five cases (5.2%)

involving partial necrosis of the flap. The reported inci-

dence of partial necrosis of open omental flaps varies from

2% to 16% [15], and our finding was within this range.

This may have been due to partial necrosis of damaged or

resected epiploic vessels, which branch from the GEAV

and descend in the omentum because of anatomic misi-

dentification during flap harvesting or trauma when the flap

is drawn out of the abdominal cavity. Damage to the epi-

ploic vessels may form a partial induration of the flap even

if it does not cause necrosis.

However, little possibility exists for the flap to become

necrotic during the late postoperative period. Although

irradiation was applied to the breasts reconstructed with the

omental flap in 31 cases (32.3%), few changes in the shape

or hardness of the irradiated breasts occurred, which sug-

gests that the omental flap was resistant to the irradiation.

Laparoscopic harvesting is associated with less postop-

erative pain and a considerably shorter time until resumption

of bowel function. It allows food intake and ambulation the

day after the operation [6]. In the current study, the mean

hospital stay was 8 days, which was influenced mainly by

the duration of axillary drainage after lymph node dissec-

tion. The LHOF procedure itself would require only 2 or

3 days in the hospital.

A fairly high incidence of incisional hernia after open

omental flap harvesting has been reported [15–17]. Van

Gardenren et al. [15] reported that 7 of 35 (20%) extra-

abdominal pedicled omentoplasties resulted in incisional

hernias. Contant et al. [17] reported 9 incisional hernias

experienced by 34 patients (26%) for whom the pedicled

omental flap was used to reconstruct defects in the chest

wall. In our laparoscopic harvesting cases, only one patient

(1%) experienced an incisional hernia, which usually is

rare with laparoscopic surgery. However, it is a problem

when the omental flap is used as an extraabdominal pedi-

cled flap.

All our patients underwent surgery for breast cancer. In

such cases, cosmetic issues are very important, and it is

better to make as few incisions on the abdominal wall as

possible. Most of the omental flaps were pulled out through

the subcutaneous tunnel into the dead space of the breast.

The laparotomy incisions on the white line were a maxi-

mum of two and one-half fingers wide to avoid incisional

hernia. However, when the volume of the omentum is

great, it is difficult to withdraw the flap through the small

laparotomy incision, and the possibility of vascular injury

to the flap increases. In such cases, it would be better to

make an appropriate longitudinal incision on the abdominal

wall. The pedicle of the flap must be made thinner by

defatting after it is withdrawn from the abdominal cavity,

and the laparotomy incision should be closed to less than

two fingers wide. It also is important to detach the
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omentum from the stomach past the pyloric ring and to

confirm the root of the GEAV to make a long and slender

pedicle. A free flap is another choice for a large omentum

or for obese patients.

No other late complications (e.g., small bowel obstruc-

tion) occurred in the current study. The findings in two

cases of reoperation for other abdominal disease suggest

that the LHOF procedures would cause fewer incidences of

small bowel obstruction than open omental flap procedures.

The abdominal scars from LHOF were almost the same

as those from laparoscopic cholecystectomy. Although

LHOF has another disadvantage (i.e., preoperative esti-

mation of the omental volume is not possible), it is more

attractive because it results in minimal deformities of the

donor site when it is applied for plastic reconstruction

[6, 9].

The LHOF procedure is a safe and minimally invasive

approach that has a low incidence of short- and long-term

complications. This technique can expand the indications

and usefulness of the omental flap.
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