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Abstract

Background There are many techniques that can be used

to reconstruct anomalous breast volume in Poland’s syn-

drome, but repair of the stigmatizing deformities such as

the transverse skin fold in the anterior axillary pillar,

infraclavicular depression, and anomalous breast contours

continues to be a challenge. This study aimed to demon-

strate the superior results of laparoscopically harvested

omentum flap to achieve these aesthetic improvements.

Methods Patients with Poland’s syndrome from a clinical

database were identified and their outcomes were studied.

Results In 15 consecutive patients with Poland’s syn-

drome, the breast contour, the anterior axillary pillar, and

the infraclavicular depression were treated with omentum

flap and evaluated. Silicone implants were used beneath the

flap in 80% of cases to improve symmetry. Flap consis-

tency was similar to that of the natural breast and only a

small incision in the breast fold was needed. The flap is

extremely malleable, adapts to irregular surfaces, and has a

long vascular pedicle. It does not leave a scar at the donor

site as muscular flaps do. The omentum can repair small

irregularities in breast contour, achieving a natural result

different from all other flaps. Due to its malleability, it is

possible to reconstruct even the extension to the axillary

pillar, which is impossible with all other techniques.

Conclusions The omentum flap technique is a means of

repairing the deformities caused by Poland’s syndrome and

improves the aesthetic result with outcomes that seem

superior to any other reconstructive option.
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In patients with Poland’s syndrome, some of the most

uncomfortable physical alterations are the transverse skin

fold in the anterior axillary pillar (caused by absence

or hypoplasia of the pectoral muscles), infraclavicular

depression, and an anomalous breast contour [1] (Fig. 1).

The resulting aesthetic malformation is difficult to hide,

leads to thoracic asymmetry, and imposes significant psy-

chological trauma and social withdrawal in both men and

women.

Alfred Poland, in 1841, presented a 27-year-old patient

with the absence of the unilateral pectoralis major muscle

and syndactyly on the same side [2]. Patients with Poland’s

syndrome may present with numerous ailments such as the

absence of the sternal-costal portion of the pectoralis major

muscle and upper-extremity deformities that include

hypoplasia, brachysyndactyly, and syndactyly. Various

other muscles may also be affected, e.g., pectoralis minor,

latissimus dorsi, serratus anterior, external oblique, and

deltoid. Skeletal deformities such as partial agenesis of the

ribs, sternum, and spine may occur. Breast hypoplasia or

aplasia, nipple abnormalities, skin atrophy, and the absence
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of sweat glands and surrounding structures are other fea-

tures [3–5].

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 the absence or asym-

metry of the developing breasts occurs. In male patients,

although the breast does not develop in adolescence, the

thoracic wall deformity causes great suffering, impairing

social experiences and the use of bathing and sports

clothes.

Expanders and implants, transposition of the latissimus

dorsi muscle flap (when unaffected by the syndrome), and

the rectus abdominis muscle flap when the latissimus dorsi

is absent are options that have been proposed to reconstruct

breast volume [1, 6–8]. These techniques may achieve

excellent results depending on the degree of deformity, but

aesthetic reconstruction of the anterior axillary pillar and

the filling of the infraclavicular depression have been dis-

appointing [1]. Moreover, an additional scar is left in the

patient’s donor region of those muscular flaps. Besides a

scar, the latissimus dorsi flap also leaves an additional

deformity in the dorsal contour due to the absence of

muscle filling the posterior axillary pillar. The effect of the

absence of latissimus dorsi is subtle but it can be very

uncomfortable when wearing certain clothes.

The laparoscopically harvested omentum flap can be

considered an excellent reconstructive option that offers a

very interesting aesthetic result to solve the problems in

Poland’s syndrome [9].

Subjects and Methods

Since 1998, 15 Poland’s syndrome patients from a temporal

historical series who presented severe hypomastia and

agenesis of the pectoralis major muscle were treated with

omentum flaps. The anterior axillary pillar was absent and

there was infraclavicular depression that resulted in obvious

anterior thoracic wall asymmetry. It was determined that

local tissues were insufficient to cover adequately the

implant chosen for breast volume reconstruction.

These patients were treated by a single surgeon (SSC)

over a 12-year period. During this time, many improvements

in devices and imaging technologies were incorporated into

the technique, but the basics of the protocol remained the

same. In the absence of specific contraindications for lapa-

roscopy, patients were considered candidates for transposi-

tion of the omentum flap harvested by videolaparoscopy to

treat these deformities in the breast and thoracic wall.

Previous procedures that remove or compromise omentum

viability, such as surgery or infection, were considered

absolute contraindications. All patients were informed about

the risks of the laparoscopic procedure and selected based on

the perceived risk–benefit ratio.

The omentum flap is harvested using standard laparo-

scopic surgery techniques. Four ports are usually placed in

the umbilical region, suprapubic region, and both lateral

iliac fossa. CO2 pneumoperitoneum of 10–12 mmHg is

maintained during the procedure (Fig. 2). Dissection of the

flap is initiated by clamping and elevating the gastric wall

Fig. 1 The stigmatizing deformities of Poland’s syndrome: the

transverse skin fold in the anterior axillary pillar, the infraclavicular

depression, and the anomalous breast contour

Fig. 2 Four ports are usually placed to harvest the omentum flap,

with minimal scarring

Fig. 3 Elevation of the gastric wall
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(Fig. 3). The right gastroepiploic artery is isolated and

preserved; the short gastric arteries are ligated along the

greater curvature until the left gastroepiploic artery is

reached (Fig. 4). The omentum should be disconnected

from the transverse colon by a careful dissection to pre-

serve the mesocolon vascularity (Fig. 5). The flap will be

totally liberated when the left gastroepiploic artery is

ligated adjacent to the left colic flexure. Finally, through a

small incision in the inframammary fold, a subcutaneous

tunnel is dissected until the costal border to open the

aponeurosis in the medial line, toward the abdominal

cavity. With the fingers, the omentum is pulled from the

abdominal cavity to the breast region to allow passage and

placement of the flap over the specific thoracic wall region

(Figs. 6, 7, 8). 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 dis-

sected and filled in with the omentum flap, which is fixed in

place. Both procedures are performed under video-assisted

guidance.

Results

Age, gender (M/F), side of the syndrome, use of comple-

mentary silicone implant in the breast, and the time it took

to perform the laparoscopic dissection of the flap are given

in Table 1.

Fig. 4 Ligations of the short gastric arteries along the great gastric

curvature showing the preserved right gastroepiploic artery

Fig. 5 Liberation of the colon segment of omentum attachment

Fig. 6 Using the fingers the omentum is pulled from the abdominal

cavity to the breast region

Fig. 7 Final position of the pedicle flap into the abdominal cavity,

near the round ligament

Fig. 8 Omentum flap on the thoracic wall
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Eighty-seven percent of the patients were female with a

mean age of 26 years (range = 18–53). There was no

specific predominance of one side. Eighty percent of the

patients received ipsilateral silicone implants to comple-

ment breast volume and achieve symmetry.

The mean operative time for laparoscopic dissection

of the flap in this group was 190 min (range = 80–390).

The mean hospital stay was 2.3 days (range = 1–5), and

patients resumed normal activities depending on individual

treatment progress. Nine patients had postprandial dis-

comfort and moderate gastric distension with spontaneous

regression for 48 h after the procedure.

Breast reduction (6%), mastopexy (20%), and augmen-

tation procedures (13%) of contralateral breasts were also

performed in six patients to finalize equalization of both

breasts (Table 1). There was no need for procedures in the

other breast in 60% of the patients because they were

satisfied with the initial result. Blood loss was insignificant

in all cases and there were no conversions to open proce-

dures or deaths.

There were no significant intraoperative complications

such as omentum being unavailable because of adhesions

or small size, vascular injury, or bowel injury, and there

were no cases of wound infection, internal hernia, and loss

of the flap or fat necroses during the postoperative period.

Because the omentum flap tissue is malleable, it is

possible to correct particular details of the breast contour,

an outcome impossible to achieve with any other technique

(Fig. 9). Use of the omentum flap improves the breast

contour, fills the infraclavicular depression, and recon-

structs the anterior axillary pillar. When implants are

employed underneath the flap, they provide appropriate

concealment and a better quality coverage system that

results in improved symmetry with the opposite hemitho-

rax. No other flaps achieve the consistency of the breast-

like omentum flap.

Discussion

The laparoscopically harvested omentum flap procedure

results in a shorter hospital stay, fewer complications, and a

faster return to normal life compared with open procedures

in all recent studies [9–15]. The omentum has been used in

reconstructive surgery for more than 100 years. In 1888,

Senn employed it to protect an intestinal anastomosis [16],

and in 1963 Kirikuta [17] described use of the great

omentum as a flap in cases of breast cancer surgery. In

1972, McLean and Buncke [18] described the omentum

free flap, and in 1976, Arnold and Jurkiewicz [19] used the

pedicled omentum in the reconstruction of the chest wall,

including two patients with Halsted mastectomy by a one-

stage reconstruction using transposed omentum to cover a

silastic gel implant and to support an overlying skin graft.

Laparoscopic harvesting of the omentum was carried out

for the first time by Saltz et al. in 1993 [14] to repair soft

tissue defects in the knee. In 1996, Goes [13] used the

laparoscopically harvested omentum flap in breast recon-

struction after a skin-sparing periareolar mastectomy,

opening the abdominal cavity in the epigastrium at the end

of the procedure to transfer the omentum from the

abdominal cavity to the thoracic region. In the same year,

Table 1 Patient details
Patients Age Gender Side Prosthesis in

the affected

side

Operative

time (min)

Postprandial

discomfort

Hospital

stay (days)

Contralateral

breast

intervention

1 18 F L Yes 360 Yes 2 –

2 19 F R Yes 390 Yes 3 Mastopexy

3 19 F R Yes 330 Yes 2 Mastopexy

4 19 M R No 220 No 2 –

5 18 F L Yes 290 No 1 Prosthesis

6 37 F R Yes 190 Yes 2 –

7 21 F R Yes 190 No 2 Prosthesis

8 24 F R No 160 No 3 Reduction

9 38 F L Yes 90 Yes 5 –

10 53 F L Yes 100 Yes 2 –

11 23 F L Yes 110 Yes 3 Mastopexy

12 35 F R Yes 80 No 2 –

13 25 M R No 110 Yes 2 –

14 22 F L Yes 130 No 1 –

15 20 F R Yes 110 Yes 3 –
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Costa [10] presented a totally closed videolaparoscopic

procedure where the flap was dissected in the abdominal

cavity and transposed through a subcutaneous tunnel to the

thoracic wall; the procedure was also used to treat breast

cancer patients. The excellent outcomes obtained with

omentum flaps for the treatment of breast cancer sequels

were the main reason this technique was used in patients

with Poland’s syndrome. In 1998, for the first time, Costa

[9] used the omentum flap to treat Poland’s syndrome

deformities.

Numerous alternative treatments such as handmade

expanders and implants, latissimus dorsi flaps, and rectus

abdominals muscle flaps have been proposed to correct the

most important deformities caused by this syndrome, but

all have offered only a partial correction of the deformities,

with poor aesthetic results [1, 6–8]. The laparoscopically

harvested omental flap works much better than a fat graft

that loses significant volume with time. In contrast, the

omentum achieves sufficient volume with a single proce-

dure, without the postoperative absorption and loss of

transplanted volume; it even grows.

Use of the omentum flap, in our experience, offers the

possibility to treat these deformities with excellent cos-

metic results [9, 10, 13, 14] and repairs the thoracic wall

and breast deformities caused by Poland’s syndrome, with

superior outcomes compared to those of other reconstruc-

tive options. 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 flap measures approximately

25 9 35 cm and its volume varies according to patient size

[20, 21]. In the first 6 months after the procedure, the

omentum flap has a variable growth rate that needs to be

considered when planning repair of the deformity.

Other important advantages of the omentum flap include

its large absorption capacity, which reduces postoperative

time during which drains are needed. Use of laparoscopy

to harvest the flap offers minimal insult to the abdomi-

nal wall, ensuring a short and comfortable postoperative

recovery period [11, 12, 15]. The resulting consistency is

very similar to that of the contralateral breast, enabling

more satisfactory repair of the anterior axillary pillar than

any other reconstructive option.

A difficulty of this technique is that it is not possible to

precisely determine the final omentum volume available

while planning the reconstruction. Complementation of

volume and equalization with the contralateral breast may

be performed during the same surgical time or, even better,

4–6 months later when it is possible to take into consid-

eration the spontaneous flap growth that always occurs

after its transposition. The skeletal deformities that come

with this syndrome may be minimized, but when they are

very severe, they may still distort the aesthetic appearance

of the thoracic wall and breasts, in same cases calling for

another complementary procedure.

A review of all available literature about laparoscopi-

cally harvested omentum flaps indicates that there are no

severe postoperative complications, a finding that is in

agreement with the experience of our group.

Because of the great variability in the characteristics of

the deformities in individuals, it is very difficult to establish

Fig. 9 Photos in the left-hand column show a Poland’s syndrome

patient who was treated with a single silicone implant which was

insufficient to correct the absence of the right breast, the infraclavic-

ular depression, and the unpleasant transverse sulcus in the axillary

pillar. In the right-hand column, the same patient after laparoscop-

ically harvested omentum flap transposition on the right side. The

infraclavicular depression and the anomalous breast contour were

concealed and the transverse sulcus minimized
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objective parameters of comparison regarding aesthetic

outcomes. Long-term evaluations might provide informa-

tion about aesthetic results and patients’ satisfaction.

Conclusion

In conclusion, the aesthetic improvements offered by the

omentum flap in the treatment of Poland’s syndrome

enable reconstruction of the anterior axillary pillar as well

as the filling in of the infraclavicular depression, providing

a soft coverage system that is thick enough to conceal

silicone implants used in breast reconstruction much better

than all other techniques seem able to achieve.

Open Access This article is distributed under the terms of the

Creative Commons Attribution Noncommercial License which per-

mits any noncommercial use, distribution, and reproduction in any

medium, provided the original author(s) and source are credited.
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