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1. Introduction  

The omentum flap with its well known characteristics has been used in the last two 
centuries to recover the most different purposes. Nowadays, its most recently observed 
attributes permits new applications with superb results, mainly in breast surgery.  

In 1888, Senn employed it to protect an intestinal anastomosis (Irons et al,1983)  and in 1963, 
Kiricuta described the use of the great omentum as a flap in cases of breast cancer surgery 
(Kiricuta, 1963).  

McLean and Buncke in 1972, described the omentum free flap (McLean & Buncke, 1972). 
Laparoscopic harvesting of the omentum was carried out for the first time by Saltz in 1993 in 
order to repair soft tissue defects in the knee (Saltz et al, 1993).  

Costa presented a totally closed video laparoscopic procedure in 1996, where the flap was 
dissected in the abdominal cavity and transposed through a subcutaneous tunnel to the 
thoracic wall, used to treat breast cancer patients. In 1998, for the first time, Costa utilized 
the omentum flap to treat Poland’s syndrome deformities (Costa, 1998). 

Various options have been proposed to reconstruct the breast’s volume, including local 
flaps, expanders and implants, transposition of the latissimus dorsi, gluteus or the rectus 
abdominis muscle flaps. Although these techniques may achieve excellent results, 
depending on the degree of deformity, satisfaction with aesthetic reconstruction of the more 
detailed deformities, have been disappointing. Moreover, an additional scar is left in the 
patient’s donor region of those muscular flaps.  

In an attempt to solve these problems, the laparoscopically harvested omentum flap can be 
considered an excellent reconstructive option that offers a very interesting aesthetic result. 
The advantages of the omentum flap are numerous and significant: it is extremely 
malleable, adapts easily to irregular surfaces, and has a long and reliable vascular pedicle. 
The omentum is composed of highly vascularized fatty connective tissue and is attached to 
the greater curvature of the stomach. It adheres to the transverse colon forming the 
gastrocolic ligament. It continues separating the transverse colon and folds of the small 
intestine from the anterior abdominal wall. Left and right gastroepiploic arteries supply 
blood and this vascular net is anatomically constant enough so as to enable systematic 
dissection. The flap measures approximately 25x35 cm and its volume varies according to 
patient size (Arnold et al, 1976; Das, 1976).  
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In the first six months after the procedure the omentum flap presents a variable growth that 
needs to be considered when planning repair of the deformity (Costa et al, 2010; Costa et al, 
2011).  

The omentum (Fig.1) has several advantages including the flap’s large absorption 
capacity, which reduces the postoperative time period during which drains are needed, 
since the flap helps absorb the lymphatic fluid resulting from lymph node dissection. The 
use of laparoscopy to harvest the flap offers minimal insult to the abdominal wall (Fig. 2), 
ensuring a short and comfortable postoperative recovery period (Cothier-Savey et al, 
2001; Ferron et al, 2007; Zaha et al, 2006). A review of all available literature about 
laparoscopically harvested omentum flaps indicates that there are no severe postoperative 
complications. 

 

 

Fig. 1. The omentum flap over the thorax  wall. 

A difficulty of this technique is that it is not possible to precisely define the final omentum 

volume available in order to plan the reconstruction. The complementation of the volume 

and equalization with the contra-lateral breast may be done during the same surgical time 

or, even better, at another time, four to six months later; when it is possible to take into 

consideration the spontaneous growth of the flap that always occurs after its 

transposition.  
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Finally, the resulting consistency is very similar to the contra-lateral breast, enabling more 

satisfactory reparation of the anterior axillary pillar than any other reconstructive option. 

 

 

 

 

Fig. 2. Scars in the abdominal wall. 

2. Indications 

The omentum flap may be used in many different situations. 

In breast reconstruction it can be used to treat congenital malformations and the principal 

utilization of the omentum flap is in the Poland’s syndrome that is characterized by 

abnormalities in thorax wall, vertebrae and  superior member. It is possible to treat the 

transverse sulcus in the anterior axillary’s pillar, the infraclavicular depression and the 

anomalous breast contour with thin cover, unable to hide an implant (Fig. 3) 

Benign diseases sequels, such as after a giant fibro adenoma resection (Fig. 4) or in visible 
wrinklings through the thin breast skin covering an implant that shows the visible muscle 
contraction, can be treated with the omentum flap (Fig. 5). 
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Fig. 3. Patient with Poland’s syndrome treated with omentum flap. 
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Fig. 4. Sequel of a giant fibro adenoma resection of the left breast treated with omentum 
flap. 

 
 

 

Fig. 5. The thin breast skin covering an implant  and showing the visible muscle contraction 
treated with the omentum flap.  
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After breast cancer treatment, it can be used in partial or total resection of the breast, with or 
without prosthesis to complete the final volume.  

The omentum is particularly interesting in radiotherapy sequels where its use may repair 

the ischemic condition of the skin, decreasing the local fibrosis and giving a soft appearance 

to the breast (Fig. 6). 

There are many advantages to use the omentum flap: when dissected by video laparoscopy 

the abdominal wall is preserved with minimal scars. It is extremely malleable and adapts to 

the surface irregularities. It has a long pedicle with big caliber and the procedure presents 

minimal blood loss with short hospitalization time and fast recovery. The omentum flap has 

big absorption capability and stimulates new angiogenesis. 

Other flaps like latissimus dorsi, gluteus or the rectus abdominis muscle flaps are preserved 
for another situation and the new breast consistency is similar to a natural one. 

There are limitations for omentum use as the necessity of skin enough to cover the new 

breast, previous diseases in abdominal cavity that may damage the integrity of the 

omentum (inflammatory or surgical sequel), the variability of its volume and size and the 

necessity of the use of implants in some cases to complete the final volume desired. 

 

Fig. 6. Radiotherapy sequels treated with Omentum flap. 

2.1 Omentum in breast cancer 

The first breast reconstructions were carried out in surgical fields left by mastologists with 
great skin loss, which left the aesthetic result of the reconstruction difficult and poor. The 
advances in diagnosis and treatment of breast carcinoma over the last years have permitted 
greater preservation of the skin. 

The omentum flap can be used in patients with sufficient skin to reconstruct a neo-breast, 
small than the first, but with a normal shape. In case of breast ptosis, where the removal of 
the entire breast is necessary, but part of the skin can be preserved, the omentum can be a 
good option.  
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Even in small breasts, in case of small tumors, where it is possible to conserve sufficient 
skin to reconstruct a neo-breast, the omentum flap can be an alternative to add volume 
(Fig. 7).  

 

Fig. 7. Left breast reconstruction with omentum flap after left mastectomy. 

The complementary post-operative treatment in patients with breast cancer using 
radiotherapy may cause fibrosis and vascular alterations resulting in a fragile skin which is 
inadequate to receive a prosthesis.  

In these cases, the omentum can be transposed and offers a considerable improvement in 
vascularization and malleability of the skin flaps, enabling a breast reconstruction with 
expansor and prosthesis (Fig. 6).  

2.2 Omentum in breast malformations 

The main congenital malformation of breast is the Poland’s syndrome (Fig.8). Patients with 
Poland’s syndrome may present with numerous ailments such as absence of the sternal-
costal portion of the pectoralis major muscle, upper extremity hypoplasia, brachysyndactyly, 
and syndactyly. Various other muscles may also be affected: pectoralis minor, latissimus 
dorsi, serratus anterior, external oblique, and deltoid. Skeletal deformities such as partial 
agenesis of the ribs, sternum, and spine (sometimes with scoliosis) may occur. Breast 
hypoplasia or aplasia, nipple abnormalities, skin atrophy, and absence of the sweat glands 
and surrounding structures are other features (Cobben et al, 1989; Bainbridge et al, 1991; 
Perez et al, 1996). 

In Poland’s syndrome, thoracic wall deformities are not as obvious at birth as hand 

deformities. However, when female patients reach adolescence, the thoracic deformity 

seems to become more evident as absence or asymmetry of the developing breasts occurs. 

To minimize this, a tissue expander may be placed in the developing breast to accompany 

contra-lateral breast growth. Unfortunately, however, surgical treatment of the breast 

deformities cannot be accomplished before 17-19 years of age, when development of the 

body is complete.  
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The most uncomfortable physical alterations are the transversal skin fold in the anterior 
axillary pillar (caused by the absence or hypoplasia of the pectoral muscles), the infra-
clavicular depression, and an anomalous breast contour (Seyfer et al, 1988). The 
resulting aesthetic derangement is difficult to hide, leads to thoracic asymmetry, and 
imposes significant psychological trauma and social withdrawal in both men and 
women.  

 

 

Fig. 8. Patient with Poland’s syndrome in the left side. 

Patients with Poland’s syndrome treated with omentum flap achieved a final aesthetic result 

better than those patients who were treated with other techniques, as shown in figures 9 to 

11. With the omentum flap, it is possible to correct particular details of breast contour due to 

flap tissue malleability, an outcome impossible to achieve with all other techniques. 

Utilization of the omentum flap improves breast contouring, filling in the infra-clavicular 

depression and reconstructing the anterior axillary pillar. When implants are employed 

below the flap, it provides appropriate concealment and a better quality coverage system 

that results in improved symmetry with the opposite hemi-thorax. The palpation of the flap 

in the new site is similar in consistency to a normal breast. This flap is the only one that 

gives the patient this possibility. All other flaps do not achieve such a perfectly similar 

consistency of the breast-like omentum. 
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Fig. 9. Patient with Poland’s syndrome in the right side first treated only with a prosthesis 
with a poor aesthetic result. 

 

Fig. 10. Patient after omentum flap transposition to the right breast and bilateral breast 
augmentation with prosthesis. 
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Fig. 11. A comparative view of the breasts.  

3. Surgical techinique 

Harvesting of the omentum flap is performed using standard laparoscopic surgery 
techniques. Four ports are usually placed; CO2 pneumoperitoneum of 8-10 mmHg is 
maintained during the procedure. Dissection of the flap is initiated by clamping and 
elevation of the gastric wall (Fig. 12). The right gastro-epiploic artery (RGEA) is isolated and 
preserved; ligations of the short gastric arteries along the greater curvature are then 
performed until the left gastro-epiploic artery (LGEA) is reached (Fig. 13). The omentum 
should be disconnected from the transverse colon by a carefully dissection in order to 
preserve the mesocolon vascularity (Fig. 14). The flap will be totally liberated when ligations 
of the LGEA are accomplished adjacent to the left colic flexure (Fig. 15).  

  

Fig. 12. Elevation of gastric wall. 
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Fig. 13. Ligations of the short gastric arteries along the great gastric curvature showing the 

RGEA preserved. 

 

  

Fig. 14. Liberation of the colon segment of omentum attachment. 
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Fig. 15. Ligation of the LGEA. 

Finally, through a small incision in the infra-mammary fold a subcutaneous tunnel is 
dissected until the costal border to open the aponeurose in the medial line, in the direction 
to the abdominal cavity (Fig. 16). With a digital maneuver the omentum is pulled from the  
abdominal cavity to the breast region to permit passage and placement of the flap over the 
specific thoracic wall region (Figs. 17-19). This tunnel is placed to the left or right side of the 
round ligament depending on the site that needs reconstruction. The location of the 
deformity is then dissected and filled in with the omentum flap, which is fixed into place. 
Both procedures are performed under video-assisted guidance.   

  

Fig. 16. Incision in the peritoneum to communicate the abdominal cavity with the breast 
region through a subcutaneous tunnel. 
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Fig. 17. Taking the omentum flap with finger maneuver to pull it from abdominal cavity to 
breast region. 

 

  

Fig. 18. Final position of the pedicle flap into the abdominal cavity. 
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Fig. 19. Omentum flap upon thoracic wall.  

4. Changes in the omentum flap after transposition 

When laparoscopically harvested omentum flap was used to treat breast deformities, a 
significant volume increase of the omentum was noticed in the first months following its 
transposition in all the patients (Fig. 20 and 21).  

The omentum is composed, predominantly, of mature adipocytes that do not have the 
capacity to multiply and that represent an important share of visceral fat in the human 
body. The omentum also has adult stem cells and progenitor cells or preadipocytes, which 
are smaller and able to differentiate (Fonseca-Alaniz et al, 2006). 

The growth of the adipose tissue can be controlled by local vascularization. The degree of 
development of the adipocytes and of the vascular morphology is dependent on the volume 
of deposit of triglycerides whereas the size of the adipocytes does not depend on this 
volume of storage (Hausman & Richardson, 2004). When the supply of triglycerides for 
storage increases very much, preadipocytes may become mature adipocytes because the 
tissue needs storage room; thus, there will be hypertrophy and, then, hyperplasia. The 
increase in the bulk of adipocytes is accompanied by an increase in the microvascular net 
(Zhong et al, 2009) and, conversely, there is the need for an increase in neovascularization 
during the growth of adipose tissue. Evidence suggests that the O2-sensitive signaling 
mechanism regulates adipogenesis (Lolmede et al, 2003). However, the differentiation of the 
preadipocyte is inhibited under hypoxic conditions, and, therefore, there would be only 
hypertrophy of the adipocytes and not hyperplasia (Frye et al, 2005).  

The transposed omentum suffers hypoxia caused by a transitory ischemia. It causes a 
growth stimulation of VEGF (vascular endothelial growth factor) in the endothelial 
receptors that promotes neo-angiogenesis (Ignjatovic et al, 2001).  
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Fig. 20. Volume increase of the omentum  in the first months following its transposition. Pre-
operative and after 30, 60 and 100 days. 
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Fig. 21. Patient with Poland’s syndrome in the right side showing the increase in volume of 
the omentum flap transposed to the right breast. 
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A high level of consistency is found in the literature so that we can safely use the 
measurement of VEGF, neoangiogenesis by the CD31(cluster of differentiation molecule) or 
PECAM-1 (Platelet Endothelial Cell Adhesion Molecule) and morphometric measurements 
of the adipocyte to investigate, clarify, and document the increase in postoperative volume 
of the omentum flap (Jernas et al, 2006; Fox & Harris, 2004).  

In order to assess the nature of the apparent volume increase of the omentum when 
transposed to the breast, Costa et al studied patients that were treated with omentum flap. 
There was used the CD31 marker to do the measurement of angiogenesis as we do in cancer. 
The increase in the number of vessels in the second sample (Fig. 22) suggests 
neoangiogenesis stimulated by the initial increase in VEGF values documented in the first 
sample The histological study of Costa, comparing the adipocyte size; before and after the 
omentum transposition, presented a significant statistical difference (p <0,001) (Fig. 23). This 
difference ranged from a big to a very big effect. The confidence intervals of these effect 
sizes were always above moderate (Costa et al, 2011). 

 

 

Fig. 22. Scoter plot with lines showing the variation of the number of vessels per field 
between surgical procedure 1 and 2. Short thick lines represent the series median values.  
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Fig. 23. Scoter plot with lines showing the variation of the adipocyte area between surgical 
procedure 1 and 2. Short thick lines represent the series median values. 

5. Omentum flap versus adipocyte cells graft 

Nowadays the use of adipocyte cells grafts can offers a possibility to treat small defects with 

good results, although it needs more than one surgical procedure even in small deformities. 

On the other hand, the omentum flap offers the possibility to restore a deformity in a single 

procedure without reabsortion of part of the volume transferred and even with a gain in the 

final volume after three or four  months. 

6. Conclusion 

In conclusion, the employment of the omentum flap in the treatment of breast deformities 

enables reconstruction of the anterior axillary pillar as well as filling in of the infra-

clavicular depression and provides volume and a soft coverage system that is thick enough 

to conceal silicone implants, a feature that no other technique seems able to achieve with so 

good aesthetic result.  
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7. Perspectives for the future 

With the current knowledge regarding the new attributions and functions of the adipocytes 
and especially of the omentum cells, innumerous other indications of use of this tissue may 
arise in a near future. The omentum flap has great chances of becoming a rich source of 
material to correct and reconstruct segments or human organs unthinkable even today, but 
already exhaustively searched for by experimental medicine. 
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