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Introduction

Oncoplastic breast-conserving surgery (BCS) can be 
classified as volume displacement or volume replacement. 
Many local and distant flaps have been developed for volume 
replacement. The LD flap plays a major role in volume 
replacement (1,2), but has the major disadvantages of donor 
site morbidity and deformity such as postoperative seroma 
formation and impairment of shoulder function (3,4). 

Lateral chest wall perforator flaps have been described to 
minimize these problems, including use of the thoracodorsal 
artery perforator (TDAP) flap, and the lateral intercostal 
artery perforator (LICAP) flap (5). However, it is generally 
difficult to utilize these perforator flaps in partial breast 

reconstruction for medial located tumors because adequate 
mobilization and a longer pedicle are needed to reach and 
replace the distant defect of the breast tissue (6,7). 

Defects in the lower inner quadrant can be addressed 
using the abdominal adipofascial flap (8,9) and the anterior 
intercostal artery perforator (AICAP) flap (10). However, 
it is still difficult to utilize these flaps for the upper inner 
quadrant (UIQ) which constitutes a major part of a no 
man’s land of the breast. 

Since April 2002, we have performed more than 
170 cases of immediate breast reconstruction with a 
laparoscopically harvested omental flap (OF) (11,12), and 
previously reported the results of partial reconstruction 
for the lower inner quadrant (13). Here, we present the 
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oncological and cosmetic outcomes in a series of 30 of 
partial breast reconstruction with the OF for the most 
difficult quadrant; the UIQ of the breast.

Materials and methods

Between April 2002 and December 2013, immediate partial 
breast reconstruction with the OF was performed for 30 
patients with a tumor in the UIQ of the breast. All the 
tumors were evaluated preoperatively using mammography, 
ultrasound, and magnetic resonance imaging. Wide excisions 
(>20% of the breast tissue) were planned to achieve negative 
margins. The procedure was not performed in patients 
with a history of intraabdominal malignancy or upper 
abdominal laparotomy. However, patients with a history of 
laparoscopic surgery such as laparoscopic cholecystectomy 
or lower abdominal surgery such as Caesarean section were 
not excluded from the indication. Patients with a body mass 
index (BMI) ≥35 kg/m2 were also excluded. The study was 
approved by the hospital ethics committee and all patients 
provided written informed consent.

Surgery was performed in a supine position with the 
ipsilateral arm rested at 90° abduction. A periareolar 
incision was the first choice (Figures 1,2), however, when 
the skin over the tumor needed to be resected for an 
oncological reason, an elliptical radial or a transverse skin 
incision was chosen (Figure 3). The skin flap around the 
UIQ was then widely elevated to the lateral wedge of 
the sternum medially, and to the subclavicle cranially. A 
partial mastectomy was carried out, excising the tumor 
with a margin of at least 2 cm of normal breast tissue  
(Figures 1A,2A,3A). A 2- to 6-cm skin incision was made 
along the axillary skin crease and sentinel lymph node 
biopsy or axillary dissection was performed.

Laparoscopy for harvesting the OF was then performed, 
as described in detail elsewhere (12). First, the omentum was 
dissected from the transverse colon, and advanced leftward, 
and the left gastroepiploic vessels were divided near the 
spleen. The gastric branches of the gastroepiploic vessels 
were divided close to the stomach wall. The omentum 
was dissected till passing the pyloric ring (Figure 4).  
Roots of the gastroepiploic vessels were preserved as a 

Figure 1 (A) A periareolar incision was made and wide excision was completed; (B) a small incision was made along the medial 
inframammary fold, and a pedicled omental flap was extracted through the subcutaneous tunnel; (C) the omental flap was passed under the 

subglandular tunnel, and filled the defect in the upper inner quadrant; (D) a closed suction drain was inserted over the OF and the 
incision was closed in two layers.
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Figure 2 (A) Periareolar incision was made and wide excision including the entire no man’s land was completed; (B) a small incision was 
made along the medial inframammary fold, and a pedicled omental flap was extracted through the subcutaneous tunnel; (C) postoperative 
result two months after postoperative radiation therapy.

Figure 3 (A) Wide excision was performed with an elliptical radial incision to remove the skin over the tumor; (B) a pedicled omental; (C) 
postoperative result two years after surgery and radiation therapy. 
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Figure 4 Laparoscopic procedures. (A) entering the omental bursa and the dissection from the left side of the transverse colon; (B) 
transection of the left side of the omentum which includes the left gastroepiploic vessels; (C) division of the gastric branches of the 
gastroepiploic vessels at a site as close to the stomach wall as possible; (D) dissection from the right side of the transverse colon and 
confirmation of the root of the right gastroepiploic vessels; (E) dissection from the stomach across the pyloric ring.
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pedicle and the OF was harvested in about one hour.
An additional 4 cm skin incision was made along the 

medial inframammary fold, and an approximately 2-finger 
wide subcutaneous tunnel was prepared toward the xyphoid 
process. When the tunnel reached the white line, a 2-finger 
wide longitudinal incision was made to communicate with 
the abdominal cavity. This was facilitated by intraabdominal 
resection of the white line. The forceps or fingers were 
inserted into the abdominal cavity via the tunnel and the 
pedicled OF was carefully withdrawn with avoidance of 
twisting (Figures 1B,2B,3B). 

A subglandular tunnel which passed under the lower 
inner quadrant was also created between the inframammary 
incision and the partial mastectomy defect in the UIQ. 
After hemostasis was completed, the OF was pulled out and 
filled the defect (Figure 1C).

It was usually unnecessary to fix the OF to the chest 
wall. A closed suction drain was inserted over the OF and 
the incision was closed in two layers (Figure 1D). When 
the laparotomy incision was wider than 2-finger width, 
the wound was semi-closed to avoid postoperative ventral 

hernia. The pedicle of the flap was made as slim as possible 
by careful defatting, and the subcutaneous fat tissue around 
the tunnel was excised to avoid postoperative bulging. 
An entrance of the subcutaneous tunnel was also semi-
closed for appropriate recreation of a medial site of the 
inframammary fold. The reconstructed OF was usually 
monitored with Doppler sonographic examination for a day 
or two days postoperatively.

Cosmetic results were evaluated using a cosmetic score (14)  
assessed by three health professionals and BCCT.core which 
is 2D computer software as excellent, good, fair, or poor (15).

Results

The characteristics of the 30 patients who underwent 
immediate volume replacement with the OF after resection 
of the UIQ of the breast are shown in Table 1. The mean 
pathological tumor size was 2.8 cm, and two patients had 
internal lymph node metastasis. The median resected 
breast tissue volume was 142 g. The OFs were harvested 
laparoscopically in about 1 hour without conversion to a 
laparotomy in all cases. The complication rate (including 
short- and long-term events) was 10.0%. They were two 
cases of partial flap necrosis and one case of ventral hernia. 
Partial flap necrosis could be treated conservatively, but 
caused prolonged necrotic drain discharge which resulted 
in loss of nearly a half of the volume and lately formed a 
hard nodule in the reconstructed breast because of calcified 
fat necrosis. Ventral hernia in infra-xyphoid area occurred 
in one patient 5 years after surgery, and repaired by 
laparoscopic herniorrhaphy with a mesh. 

The surgical margins, defined negative as no ink on 
tumor were positive in one patient (3.3%) and the patient 
underwent re-excision (Table 1).

Neither local nor systemic recurrence has occurred to 
date in any patients during medial follow-up periods of  
64 months (Table 1). 

Cosmetic outcomes were mostly satisfactory with 
negligible donor-site scars (Figures 3,5). The scars on the 
medial inframammary fold were usually hidden by the 
breast and became unobvious because of positive effect of 
postoperative radiation therapy to avoid hypertrophic scar 
formation. More than 80% of the patients scored excellent 
or good both with panel assessment and BCCT.core (Table 2).  
Compared with the panel assessment, fewer patients were 
scored as excellent. No size reduction of the OF was noted 
during follow-up except in cases of partial flap necrosis, 
even after radiation therapy.

Table 1 Patient characteristics and operative data

Characters Operative data

Number of patients 30

Age (yrs) 48.5 [33-58]*

Median follow-up periods (months) 64 [7-136]*

Tumor size (cm) 2.8 (1.0-4.2)*,**

T staging

pT0 6

pT1 10

pT2 14

Node positivity

pN0 23

pN1 4

pN2 1

pN3 2

Resected volume (g) 142 [75-330]*

Operative time (min) 250 [210-380]*

Complications 3 (10.0%)

Positive margin 1 (3.3%)

Local recurrence 0 (0.0%)

*, values are median (range); **, non-invasive carcinomas 

were excluded. 
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Discussion

Cosmetic outcome after BCS is negatively influenced by 
many factors, and medial tumor location is one of the 
reasons. Grisotti et al. defines the no man’s land that is the 
area upward to a line drawn on the inferior border of the 
pectoralis, around the areolar at a superior distance of 16 cm  
from the sternal notch and 7 cm medially (16), and the no 
man’s land is mainly constituted with the UIQ. A large 
skin resection in this area followed by dermoglandular flap 
advancement including the nipple- areolar complex will shift 
the nipple in an upward or medial fashion that would look 
highly unnatural in location (16). Defects in the UIQ are 
more likely to cause patient dissatisfaction (17,18). Patient 
outcomes following surgery can be enhanced by restoring 
volume and minimizing scars in the UIQ. For the patients 
whose breasts are large, several volume displacement 
techniques have been developed and well standardized to 
solve the problem (19). However, for the patients whose 
breasts are small, volume replacement technique is the only 

key to solve the problem. 
The LD flap has been played a major role in volume 

replacement (1,2), but has the disadvantages of donor-site 
scar and morbidities (3,4). Recent advances in chest wall 
perforator flaps can minimize these problems; however, 
perforator flaps generally tend to have less range (20), 
although the TDAP flap replacement of volume is reported 
in all quadrants (21). The superior epigastric artery 
perforator (SEAP) flap can also reach and fill the defect 
in the UIQ, but usually results in very visible donor-site 
scarring (22).

We have already reported on partial reconstruction 
using the OF for the lower inner quadrant. The UIQ is 
also comfortable field for the OF which can easily reach 
any quadrants of the breasts (13). Although two separate 
incisions are needed for partial reconstruction for the UIQ, 
the small incision along the medial inframammary fold to 
extract the OF is usually invisible. When the volume of the 
OF is large, the subglangular tunnel should be wider by 
resecting breast and fat tissue around the tunnel to avoid 
bulging in the lower inner quadrant.

The big advantages of the OF are minimal donor-site 
scar and morbidities because the flap can be harvested 
laparoscopically (12). The scars in the abdomen are just 
like those of laparoscopic cholecystectomy. The short- and 
long-term laparoscopy-associated complication rates are 
very low and acceptable (12). Because the OF is very soft 
due to abundance of fat and has a long pedicle, it is easy to 
replace an irregular-shaped defect after BCS (13). A volume 
replacement procedure can be completed even through 

Table 2 Cosmetic results

Cosmetic score Panel assessment (n, %) BCCT.core (n, %)

Excellent 20 (66.7) 13 (43.3)

Good 6 (20.0) 13 (43.3)

Fair 1 (3.3) 4 (13.3)

Poor 3 (10.0) 0 (0.0)

Values in parentheses are percentages; a value is mean 

(range).

Figure 5 (A) Postoperative result two years after surgery for the left upper inner quadrant; (B) postoperative result one year after surgery for 
the left upper inner quadrant; (C) postoperative result one year after surgery for the right upper inner quadrant.
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a small periareolar incision by which a visible scar in the 
no man’s land can be avoided. If the surrounding residual 
breast parenchyma and the inframammary fold are not 
dissected from the underlying muscles, a fixation of the OF 
is unnecessary and the OF naturally fits and fills the defect. 

The most important disadvantage of the OF is an 
impossibility of preoperative volume estimation of the 
flap (11,13). When the resected volume is larger than 
100g or the patient is slim, the volume of the OF may be 
inadequate. On the other hand, the volume of the OF may 
be very large enough for total reconstruction, however, it 
is usually difficult to extract an extremely large sized OF 
through the small subcutaneous tunnel, which might cause 
a trauma of small vessels of the flap and partial flap necrosis. 
Then a mid-line abdominal skin incision would be needed 
in such a case, which negatively affects donor-site cosmesis. 
Therefore when the volume of the OF is large, a free flap 
is better choice because a large sized OF can be easily 
extracted from the umbilical incision (23). 

Cosmetic results were mostly satisfactory with natural 
soft tactile feeling of the reconstructed breast. However, 
compared with the panel assessment, fewer patients were 
scored as excellent in this study. One of reasons might be 
poor quality of our photographs because of lack of adequate 
lightning and standardization in taking photographs 
which are the necessary conditions for evaluating cosmetic 
outcome using BCCT.core (15).

The OF is strong against radiation therapy and less 
atrophic than the muscle flap, and the LD flap and the lower 
abdominal wall flap such as the transverse rectus abdominis 
myocutaneous (TRAM) flap and the deep inferior epigastric 
artery perforator (DIEP) flap can be completely preserved 
for total reconstructions in case. In conclusion, the OF is 
attractive for partial reconstruction after BCS for the UIQ; 
a part of the no man’s land of the breast. 
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