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Background: Although therapeutic mammoplasty (TM) was introduced for treatment of local-

ized ductal carcinoma in situ and invasive breast carcinoma (stages I and II) in females with 

large breast size, the suitability of medial pedicle TM for treatment of breast tumors at differ-

ent locations has not been established. The objective of this study was to assess the safety and 

esthetic outcome of medial pedicle TM for breast tumors at different locations.

Methods: The study was conducted from February 2012 to July 2014. Consecutive patients 

with early breast carcinoma with medium- and large-sized breasts, with or without ptosis, who 

were offered medial pedicle TM were included in the study. Patients who were not candidates for 

breast-conserving surgery or those with tumors located along the medial pedicle were excluded. 

All patients received immediate postoperative adjuvant chemoradiotherapy.

Results: Thirty patients with a mean age of 48.5 years received medial pedicle TM in the 

breast harboring the tumor or, additionally, the other breast (N=14). The tumors were in the 

upper (60.0%), lower (26.7%), and lateral (13.3%) quadrants. Minor complications occurred 

in five cases (5/30, 16.7%) in the ipsilateral and in two (2/14, 14.3%) contralateral breasts. No 

wound dehiscence or areolar necrosis was recorded. A total of 22 (73.3%) patients were scored 

as excellent cosmesis. After a median follow-up of 20 months, no locoregional recurrence or 

distant metastases were observed.

Conclusion: TM using a medial pedicle is a safe and appealing technique among women with 

tumors at different locations.
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Introduction
Esthetic reduction techniques as methods of breast-conserving surgery (BCS) for 

treatment of localized ductal carcinoma in situ and invasive breast carcinoma (stages I 

and II) in females with large breast size, known as therapeutic mammoplasty (TM), 

have been introduced.1–3 Such techniques allow tumor resection with generous safety 

margin and improve the shoulder and neck pain that is commonly associated with 

huge breast size.4,5 Furthermore, delivery of radiotherapy becomes simpler and more 

reliable with fewer complications after reduction of the breast size.6–9 Patients treated 

with such techniques got adequate local control and equivalent overall survival relative 

to the traditional mastectomy, in addition to the cosmetic and psychological merits 

of BCS.10–13 There are different techniques of TM. These techniques are fashioned 

according to the different tumor locations. The most commonly used techniques are 

the superior–medial and the inferior pedicle mammoplasties. To our knowledge, there 

is absolute lack of studies examining the suitability of medial pedicle TM for treatment 
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Figure 1 Planning of the pedicle.
Notes: Black arrow points to the part to be resected; red arrow points to the intact 
part of the pedicle; blue arrow points to the deepithelialized part of the pedicle; 
green arrow points to the tumor location marked after ultrasonographic guidance.
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of breast tumors at different locations. Vertical reduction 

mammoplasty using the medial pedicle was described by 

Elizabeth J Hall-Findlay.14,15 This research was designed to 

evaluate the safety of tumor resection with this technique 

and its esthetic outcome.

Methods
Patients
The study was conducted from February 2012 to July 2014. 

Consecutive patients with early breast carcinoma who were 

offered medial pedicle TM were included in the study. 

Patients of medium- and large-sized breast with or without 

ptosis were included. Patients who were not candidates for 

BCS or those with tumors located along the medial pedicle 

were excluded. All patients were diagnosed through the 

symptomatic service in our center. All patients were informed 

about the expected advantages and risks of the procedure, 

with the possibility of mastectomy, if indicated (in the case 

of tumor multicentricity or with failure to obtain negative 

margins after reasonable attempts at reexcision) and written 

consents were obtained. The study obtained the required 

approvals from the local ethical committee of Mansoura 

Oncology Center, Mansoura, Egypt.

surgical technique
LeJour pattern was marked over the breast in the usual man-

ner with the patient standing upright (Figure 1) This pattern 

was modified according to the tumor location. The patient 

was placed in a supine position with the arm extended to 90°. 

The tumor was marked within the breast along with the antici-

pated resection margin (Figure 1). Intraoperatively, the tumor 

was resected first using the incisions planned preoperatively to 

enable optimal oncologic excision. Then, deepithelialization 

of the pedicle was carried out from around the nipple and 

areola to the middle of the pedicle without complete pedicle 

deepithelialization (Figure 2A and B). Immediately after 

excision, the specimens were sent for frozen sectioning after 

margin orientation (Figure 2C–F). The median duration of 

the frozen section procedure was 30 minutes. Margins were 

considered to be clear if the tumor was at least 1 mm away 

from the excision margin. Axillary lymph node dissection was 

performed for patients with clinically positive axillary lymph 

nodes through the same incision (Figure 2E) or through a 

separate axillary incision. Sentinel lymph node biopsy was the 

standard nodal evaluation in case of node-negative patients. 

Surgical blade and/or electrocautery was used for preparation 

of the pedicle and resection of the specimen. Then the tumor 

bed was marked with titanium clips for planned radiotherapy. 

A closed suction drain was used for the breast wound. Axillary 

drainage was also used for patients with axillary surgery. All 

patients started to use supportive bra at the first postoperative 

day. Appropriate antibiotic prophylaxis was used. Drains were 

removed when the drainage was ,50 mL/day. Contralateral 

reduction was done simultaneously in eight patients and after 

radiotherapy in six patients, with a total number of 14 patients 

(Figure 3).

adjuvant therapy
systemic therapy
Patients with invasive tumors .1 cm or with lymph node 

involvement received chemotherapy. The most common 

chemotherapy regimen prescribed was 5-fluorouracil, 

adriamycin, and cyclophosphamide. Patients with estrogen-

receptor-positive tumors received endocrinal therapy with 

tamoxifen after finishing the radiotherapy.

radiotherapy
Patients were treated with three-dimensional conformal radia-

tion therapy, including the whole breast with boost beams 

to the tumor cavity using a 6 MeV linear accelerator with a 

dose of 4,500 cGy for the whole breast and 900 cGy as the 

boost for the tumor cavity. The breast clinical target volume 

(CTV) included the glandular breast tissue of the ipsilateral 

breast. The tumor bed CTV was delineated with the guidance 

of the surgical clips. Breast and boost CTVs were expanded 

with a margin of 5 mm to generate the breast and boost plan-

ning target volumes. Regional radiation therapy, including 
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Figure 2 Tumor resection after deepithelialization.
Notes: (A) Deepithelialization of the distal half of the pedicle; black arrow points to the part to be resected; red arrow points to the intact part of the pedicle; blue arrow 
points to the deepithelialized part of the pedicle; (B and C) excision of the tumor-bearing area; (D) appearance after removal of the tumor-bearing area; (E) axillary dissection 
from the same wound; (F) specimen containing the tumor.
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the axillary, supraclavicular, and infraclavicular nodal areas, 

was carried out in cases with more than three axillary lymph 

node metastases.

Outcome assessment
Major postoperative complications were defined as wound 

dehiscence, areolar necrosis, or fat necrosis, while minor com-

plications were defined as hematoma, infection, or seroma.  

Esthetic outcome was assessed at 3 months and 6 months 

postoperatively. We used a simplified scoring system based 

on subjective patient satisfaction about her reconstructed 

breast, which was expressed as excellent (five points), good 

(four points), satisfactory (three points), poor (two points), 

and very poor (one point), combined with an objective score 

based on breast shape, symmetry, and symmetry of the nipple 

areola complex, which ranged from one to five. We collected 
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Figure 3 Therapeutic mammoplasty.
Notes: (A) One-month postoperative view after bilateral medial pedicle therapeutic mammoplasty; (B) 3 months after unilateral procedure.
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the data gathered from both systems to be expressed as 

excellent (nine to ten points), good (seven to eight points), 

satisfactory (five to six points), poor (three to four points), 

and very poor (one to two points).

Follow-up
Patient follow-up protocol included complete clinical exami-

nation, breast ultrasonography, and diagnostic biopsy from 

the suspected lesions. Follow-up was done monthly in the first 

6 months, then each 4 months after that. Routine metastatic 

workup and cancer antigen 15-3 (CA15-3) analysis were done 

as usual. Mammograms were taken for all patients annually, 

and magnetic resonance imaging was indicated when there 

were suspected lesions.

Results
Patient and tumor characteristics
Thirty women with early breast cancer underwent a medial 

pedicle TM according to our multidisciplinary breast board 

panel decision. The mean age of these women was 48.5 years. 

Tumor characteristics of the patients who underwent medial 

pedicle TM are shown in Table 1. Tumors were found in the 

upper outer quadrant of the breast in 18 (60.0%) patients, 

lower quadrant in eight (26.7%) patients, and lateral quadrant 

in four (13.3%) patients. The majority (93.3%) of the tumors 

were confirmed as invasive ductal carcinoma, followed by 

invasive lobular carcinoma (3.3%) and medullary carcinoma 

(3.3%). The tumor grade was G1 in five (16.7%) patients, 

G2 in 22 (73.3%) patients, and G3 in three (10%) patients. 

The tumor stage was S1 in six (20%) patients and S2 in 

24 (80%) patients. Tumors were estrogen receptor positive in 

23 (76.7%) patients. Lymphovascular invasions were evident 

in 20 (66.7%) patients. All patients underwent Levels I and  

II axillary dissection. Conversion to mastectomy was not 

required in any case. Contralateral reduction was done in 

eight patients simultaneously and after radiotherapy in six 

patients. Postoperative tumor characteristics are shown in 

Table 1. Specimen weight ranged between 220 g and 840 g. 

Specimen diameter ranged between 50 mm and 80 mm and 

pathological tumor size ranged between 25 mm and 50 mm.

Postoperative complications
Table 2 describes the postoperative complications.

Minor complications occurred in five cases (5/30, 16.7%) 

in the tumor-harboring breast and in two (2/14, 14.3%) 

Table 1 Tumor characteristics

Tumor characteristics N (%)

location of the tumor
 Upper quadrant 18 (60)
 lower quadrant 8 (26.7)
 lateral quadrant 4 (13.3)
Tumor pathology
 invasive ductal carcinoma 28 (93.3)
 invasive lobular carcinoma 1 (3.3)
 Medullary carcinoma 1 (3.3)
grade
 g1 5 (16.7)
 g2 22 (73.3)
 g3 3 (10)
aJCC staging
 stage 1 6 (20)
 stage 2 24 (80)
estrogen receptor status
 Positive 23 (76.7)
 negative 7 (23.3)
lymphovascular invasion
 absent 20 (66.7)
 Present 10 (33.3)
 specimen weight 220–840 g
 specimen diameter 50–80 mm
 Pathological tumor size 25–50 mm
 safety margin 20–40 mm

Abbreviation: aJCC, american Joint Committee on Cancer.
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contralateral breasts. Wound dehiscence or areolar necrosis 

was never recorded. No major complications were recorded. 

Wound dehiscence or areolar necrosis was never recorded.

esthetic outcome
In our study, 22 (73.3%) patients were scored as excellent, 

four (13.3%) patients were scored as good, and four (13.3%) 

patients were scored as satisfactory (Figure 3).

Oncologic outcome
At a median follow-up of 2 years, no locoregional recur-

rences were detected. No distant metastases were recorded. 

Median death-free survival was 14.6 months (95% confidence 

interval =13.2–15.8).

Discussion
We are reporting for the first time the safety and esthetic 

outcomes among a cohort of Egyptian patients. Resection 

to a negative margin is an essential requirement to decrease 

recurrence.16 In fact, oncoplastic surgery of the breast allows 

inclusion of larger tumors in breast conservation and decreases 

the rate of positive margins and need for reexcision.17,18

Approximately 60% of the tumors in the current study 

were found in the upper outer quadrant of the breast. 

Similarly, the outer sector of the breast was shown to harbor 

most of the breast carcinomas.19 One-half of breast cancers 

affect the upper outer quadrant alone.20,21 Thus, an effective 

versatile oncoplastic technique should be applicable in cases 

with outer half location. The ideal technique should include 

a medially based vascular nipple/areolar pedicle. Routine 

reduction mammoplasty techniques had utilized either supe-

riorly based or inferiorly based pedicles for the nipple/areolar 

complex. In the cancer setting, many tumors encroach on the 

anatomical site of the pedicle and lead to inevitable conflict 

between the radical resection and safe reduction techniques. 

We believe that an ideal reduction technique should include a 

medially based vascular pedicle that would be away from the 

majority of breast tumors. The detection of relatively fewer 

cases in this study is due to the wide variety of oncoplastic 

techniques used in our institute; among them is this technique 

that is set to become more popular. We are reporting low level 

of minor complication rates, with no major complications. 

Our complications rate is probably better than that with 

other techniques that use the superomedial pedicle or the 

inferior pedicle.22 In a study by Denewer et al,23 which used 

a superomedial pedicle, the rate of wound dehiscence was 

8% (four out of 50 cases) and the rate of partial necrosis of 

the areola was 4% (two out of 50 cases). A study by Gulcelik 

et al24 using the inferior pedicle reported an incidence of 3% 

minor wound dehiscence, 1% major wound dehiscence, 1% 

areolar necrosis, and 5% seroma. A higher complications 

rate was reported by Denewer et al25 on using an inferior 

pedicle.25 They reported an incidence of 17.6% of wound 

dehiscence, 14.7% of seroma, and 3% of partial areolar 

necrosis. In our study, neither areolar necrosis nor wound 

dehiscence was encountered, which reflects the vascular reli-

ability of the medial pedicle. This is not surprising because it 

is the shortest pedicle of all TMs (Figure 2). Additionally, in 

our series, the deepithelialization did not involve the whole 

pedicle but just the distal half (Figure 2). The relatively 

shorter oncologic outcome reported is actually going to be 

addressed in a separate work to assess the oncologic safety 

of this technique over a longer follow-up period of at least 

5 years. Finally, we can summarize the advantages of this 

technique over the other TMs; it is a very simple technique 

with an easy learning curve, it is suitable for most of the com-

monly located breast tumors, we can do axillary dissection 

through the same wound with no need for a separate incision, 

and finally it has the shortest pedicle that is deepithelialized 

only to its middle; thus, it has the least incidence of wound 

dehiscence and areolar necrosis. The median tumor size in 

the current study was 4 cm (range: 2.5–5 cm). In this group 

with relatively larger tumors, we achieved a low rate of posi-

tive resection margin (0.03%). Reexcision was not required 

and local recurrence was not encountered after a median 

follow-up period of 20 months (range: 18–24 months). We 

believe that this favorable outcome is in part due to the ana-

tomical arrangement of the vascular pedicle that lies away 

from the tumor bed, which minimized the conflict between 

oncological and reconstructive intraoperative decisions and 

allowed an effective oncoplastic procedure. In our study, the 

esthetic outcome was found to be higher than in other stud-

ies (73.3% patients were scored as excellent versus 64% by 

Denewer et al23).

Table 2 Postoperative complications

Complications Oncoplastic  
breast (n=30)

Contralateral 
breast (n=14)

Minor complications
 hematoma 2 (6.7%) 1 (7.1%)
 Wound infection 1 (3.3%) 1 (7.1%)
 seroma 2 (6.7%) 0
Major complications
 Fat necrosis 0 0
 naC necrosis 0 0
 Wound dehiscence 0 0
Total 5 (16.7%) 2 (14.3%)

Abbreviation: naC, nipple/areolar complex.
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Conclusion
In conclusion, among a cohort of Egyptian women with rela-

tively large-sized tumors, TM using the medial pedicle was 

a feasible, reliable, safe, and appealing technique for various 

and commonly encountered early breast tumors.
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