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Abstract

Objectives: The use of omental flap for breast reconstruction was reported by the
Romanian surgeon Kiricuta in 1963, since that time some surgeons tried to use the omen-
tum either pedicled or free for breast reconstruction. It can be used after partial or total
mastectomy.

Aims: The aim of this chapter is to address indications, limitations, contraindications,
and technique of omental flap for breast reconstruction.

Technique: This flap could be retrieved by either a small midline laparotomy or prefer-
ably by laparoscopic harvesting. Details of retrieval, tips and tricks are highlighted in
this chapter.

Conclusions: Omental flap is a strong working horse in breast reconstruction after partial
or skin sparing mastectomy (SSM). It can be free or pedicled. It could be retrieved by
minilaparotomy or preferably by laparoscopic harvesting omental flap (LHOF). It is a
simple, safe, and reliable flap that mimics the natural contour of the breast. In about 30%
with volume insufficiency it can be used with an implant as a cover with low complica-
tion rate and good esthetic outcome.

Keywords: breast, reconstruction, omental flap, mastectomy

1. Historical background

The omentum is not just an abdominal structure, it is an unique organ with a peculiar location,
shape, attachments, supply, and function. The omentum has a mechanical function as a bar-
rier or sealant. It has an immune function and an endocrinal function through secreting many
cytokines, growth factors, and hormones [1, 2]. Surgeons aimed to use this organ in many
reconstructive procedures. The first use of a pedicled omental flap was reported by Senn in
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1888 when he used it for protection of intestinal anastomosis [3]. More recently, the omentum
was revisited by Knazozovicky in 1929 when he used the pedicled omentum after arthro-
plasty [4]. Due to its immune function, it was used for coverage of deep sternal and infected
wounds as well as to protect anastomoses [5, 6]. The Romanian surgeon, Kiricuta described
the use of the pedicled omental flap for repair of vesicovaginal fistula and for breast recon-
struction after mastectomy [7, 8]. He reported on 10 cases of breast reconstruction after sub-
cutaneous mastectomy with 40% pure omental reconstruction without any need for implants.
This opened the gate for use of pedicled omental flap in breast reconstruction. The main two
problems with this flap were the unpredictable volume [9, 10] and the requirement of lapa-
rotomy for retrieval. The latter was associated with potential morbidity especially in regards
to the occurrence of incisional hernia [11]. Some researchers tried to extract this flap through a
minilaparotomy; yet incisional hernia still remained a complication [12]. For this reason Saltz
described omental flap retrieval through a laparoscopic approach [13]. Later on, there was a
shift toward the laparoscopic retrieval with great success. The largest series was reported by
Hisamitsu Zaha who performed around 200 cases of laparoscopically harvested omental flap
(LHOF) with minimal complications and satisfactory aesthetic results [14]. Subsequently, to
avoid any traction over the pedicle with added length of the pedicle to the total flap volume,
a trend emerged toward usage of free omental flaps extracted through a small abdominal
incision to avoid any traction over the pedicle with added length of the pedicle to the total
flap volume [15, 16]. The first free omental flap was performed in an emergent basis to cover
a large defect in the scalp after avulsion [15]. After that, its indications were widened and it
was applied to several locations [17]. In this work, we shall try to answer the following ques-
tion: is there a role for omental flap in breast reconstruction in the era of oncoplastic surgery?

2. Advantages of the omental flap

We can list several advantages of the omental flap [11, 12, 18]:

1. Easy harvest which is not technically demanding, and that is characterized by a short
learning curve.

2. Minimal donor site morbidity especially with the use of laparoscopic harvesting.

3. Minimal blood loss.

4. Can be retrieved simultaneously with mastectomy by two teams with neither need for
extra time nor for changing patient’s position for staged operations.

5. Fast recovery with early discharge especially with laparoscopic harvesting.

6. This flap is fatty in nature, so it mimics the normal breast and you can hardly differentiate
in between even with the use of mammography (Figure 1).

7. Reliability of its axial blood supply with less common ischemic complications transverse
rectus abdominis myocutaneous flap (TRAM) is a perforator flap with common ischemic
complications and fat necrosis.
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Great adaptability to any cavities.
Great malleability with ease in reshaping to mimic the breast mound.

It is a good reconstructive tool in obese women (its volume increases with weight gain)
and can be retrieved with the laparoscope without major complications. On the other
hand, obesity is a relative contraindication for TRAM flap and its ischemic complications
increases in obese women.

Long pedicle which can be transferred easily to the mastectomy bed through an epigastric
incision.
The flap is bipedicled and can be divided to work for both breasts simultaneously.

It has a characteristic absorptive power, so seroma is less evident and drain output is usu-
ally of lesser amount.

It is the only flap that shows a unique phenomenon of size gain, which is completed by
the end of the sixth month. Other flaps (or lipofilling) usually undergo size decrease with
progress of time due to either muscle atrophy or adipose tissue loss [19].

It has an immune function and good tissue adherence, so it can cover ischemic areas.
It is suitable for all ages, stages, body weights, and controllable comorbidities.
It has a very good tolerance for postoperative radiotherapy.

Surprisingly, if it is used as a cover for the silicone implants, capsular contracture, and
rupture are rare [12].

Figure 1. Mammographic view of the right breast reconstructed with an omental flap.
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3. Limitations

1. The main drawback of this flap is the unpredictable volume, however if volume is insuf-
ficient [9, 11], it can be used safely as a cover for an implant.

2. Itis not suitable for cases in which the whole breast with its skin is removed.
3. It may be deficient in thin women (implant can be used as an adjunct).

4. It is considered an abdominal operation with all hazards of laparoscopic use as bleeding,
visceral injuries, and complications of laparoscopy.

5. Presence of adhesions may be a limiting factor.

6. Presence of peritoneal metastases or omental deposits may preclude flap retrieval.
3.1. Contraindications

1. The main contraindication is the presence of omental malignant nodules, omental cake, or
malignant ascites [11].

2. If omentectomy was done for any reason.
3. Presence of marked abdominal adhesions that make retrieval difficult.

4. Contraindications of laparoscopy.

4. Anatomic considerations

The greater omentum is attached inferiorly to the transverse colon after making a loop over
itself forming a four layer loop. Superiorly, it is attached to the greater curve of the stomach
(Figure 2) [20-22].

It has the advantage of having a dual blood supply from both gastroepiploic arteries (right
epiploic from gastroduodenal and left from the splenic). Both form anterior and posterior
epiploic arcades (Figure 3) and gives rise to anterior, posterior, and accessory epiploic
arteries.

The flap pedicle can be based on either the right or the left gastroepiploic arteries (commonly
the right) after dividing the contralateral artery (Figure 4). However, if a free flap is used,
both vascular pedicles can be anastomosed to the branches of the axillary artery through a
microvascular anastomosis.

Moreover, the flap can be lengthened by dividing the anterior epiploic arteries keeping the
anterior and posterior omental arcades (Figure 5).
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Figure 2. Layers and attachment of the greater omentum.

stomach

Right gastroepiploic artery
Left epiploic artery

Acessory epiploic artery posterior epiploic arteries

Anastomotic posterior arcade
Right epiploic artery

Middle (anterior) epiploic arteries

Figure 3. Arterial supply of the greater omentum.
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Figure 4. Pedicled omental flap based on the right gastroepiploic artery.

Figure 5. Lengthened omental flap (dotted division line).
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5. Technique

The omentum may be retrieved through a small epigastric minilaparotomy (Figure 6) or
through laparoscopy. Laparoscopic ports are usually infra-umbilical; a 12 mm port just below
the umbilicus for the camera and two 5 mm lateral ports for handling and dissection. Optional
one or two 5 mm ports may be used in the upper right or left hypochondrium for omental
retraction if it has a large volume (Figure 7).

In laparoscopic harvest, it is preferable to start dissection with separation of the omentum
from the colonic attachment to preserve the flap suspended from the greater curve (Figure 8).

Then working in a counterclockwise direction, dissection is extended toward the left gas-
troepiploic artery which is sealed and divided either by harmonic scalpel or preferably by
Ligasure as this device can control sizable vessels (Figure 9).

Then, we start dividing the attachment to the greater curvature of the stomach up to the visu-
alization of the right gastroepiploic artery within a fold (Figure 10).

The last step is a creation of an epigastric incision through the lower mastectomy flap, then a
12 mm trocar is introduced to grasp the distal tip of the freed omentum which is widened to
2-3 fingers width to allow transmission of the flap to the mastectomy bed (Figure 11).

Figure 6. Omental flap retrieved through a small epigastric minilaparotmy.
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Figure 8. Separation of the greater omentum from the colonic attachment.
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Figure 9. Division of the left gastroepiploic artery.
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Figure 10. Division of attachments to the greater curvature.

Figure 11. Grasping of the flap distal end to be transmitted into the mastectomy bed.

When the flap is transferred to the bed, it could be molded to fit to the breast envelope, then
the flap should be fixed by few nonabsorbable sutures to the underlying muscles to avoid flap
retraction into the abdomen. Care should be exercised to avoid injury of the vascular pedicle
by these sutures. We prefer carrying mastectomy through a hidden inframammary incision
close to the epigastrium. This allows delivery of the flap through the subcutaneous tunnel
and enables us to obtain a very good cosmetic outcome “scarless procedure” (Figure 12). The
problem with this incision is the relative higher ischemic complications, these can be avoided
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Figure 12. Inframammary incision to make a scarless procedure and to ease flap retrieval through the epigastric incision.

by testing its vascularity by either simple pricking, peripheral cutting or through dye tech-
niques. However, any ischemia could be easily managed in the outpatient clinic with a very
satisfactory cosmetic outcome.

6. Volume insufficiency

In the largest reported series by the Japanese surgeon Hisamitsu Zaha that included 200 cases,
volume insufficiency was around 30%; in such case, a silicone implant could be used as an
adjunct with a very good aesthetic outcome (Figure 13) [14].

Figure 13. Silicone implant as an adjunct with omental flap.
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7. Pedicled versus free flaps

A free omental flap is recommended if remote coverage is required such as scalp avulsion,
however there are advantages for free omental flap transfer in breast reconstruction, such as
making benefit of the length of pedicle when added to the flap [16], ridding the patient of
epigastric discomfort or pain due to passage of the pedicle through the tunnel, and finally
minimal incidence of epigastric hernia consequent upon avoidance of the epigastric wound.
This is especially so, if the omental flap is retrieved through a small Pfannenstiel incision or
even through an epigastric wound which is completely closed.

8. Evaluation of flap integrity

Some authors leave a small window for this purpose, however the best way is to perform an
intraoperative Doppler study and postoperative Duplex assessment (Figure 14).
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Figure 14. Duplex assessment showing an intact vascularity.

9. The aesthetic outcome

As reported by many authors, more than 80% of patients express an excellent aesthetic out-
come [14]. Figures 15 and 16 show cases of skin sparing mastectomy (SSM) reconstructed with
a pedicled omental flap. In Figure 15, retrieval was done through a minlaparotomy and in
Figure 16 it was through a laparoscopic harvesting (LHOF) with a nearly scarless procedure.
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Figure 15. SSM which is reconstructed with pedicled omental flap through minilaparotomy.

Figure 16. SSM which is reconstructed with laparoscopically harvested omental flap (LHOF).

10. Complications
10.1. General

1. Those of laparoscopy, as complications of the access, visceral injury, gas embolism, etc.
2. Chest complications.

3. Deep venous thrombosis (DVT) and pulmonary embolism.

10.2. Specific

1. Flap loss which may be either total or partial (partial loss may be minor or major that man-
dates surgical resection).

2. Traumatic fat necrosis.
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3. Local sepsis that may end up with necrotizing fasciitis especially in poorly controlled dia-
betics; this may be another cause of flap loss.

4. Hemorrhage, either in the mastectomy bed or intra-abdominal after flap retrieval. The
most common abdominal sources are, the sealed left gastroepiploic vessels, short gastric
vessels, or sealed vessels along the greater curve.

5. Epigastric discomfort or hernia due to passage of the pedicle through the epigastric tunnel.
6. Port site hernia after laparoscopic retrieval.

7. Seroma which is less common than with mastectomy alone due to the absorptive power
of this flap.

11. Place of the omental flap in the era of oncoplastic surgery

This flap is ideal to solve the problem of volume replacement of medial quadrant volume
replacement in cases of partial mastectomy for tumors in the medial quadrant. Moreover, it is
a very good choice for total breast reconstruction after skin sparing mastectomy (SSM) espe-
cially in women with body mass index above the age of 30 years. This is particularly so, even
if the volume is not adequate, because in such case it can be used to cover a silicone implant
to avoid the capsular contracture and implant rupture.

12. Conclusion

Omental flap is a strong working horse in breast reconstruction after partial or skin spar-
ing mastectomy. It can be free or pedicled. It could be retrieved by a minilaparotomy or
preferably by laparoscopic harvesting (LHOF). It is a simple, safe, and reliable flap that
mimics the natural contour of the breast. In about 30% of cases with volume insufficiency,
it can be used with an implant as a cover with low complication rate and good aesthetic
outcome.
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