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ABSTRACT

Conservative breast surgery has become the standard
treatment of early stages breast cancer as it provides the same
oncological safety as the classic mastectomy, but in many
cases, this led to marked breast deformity especially when
the resected mass is large or the mass is located in difficult
areas as the upper inner breast quadrant.

Objective: This study aims to evaluate the oncological
and aesthetic outcome of the therapeutic mammoplasty in
treating breast cancers located in the upper breast quadrants.

Patients and Methods: Oncoplastic excision of breast
cancer by doing bilateral inferior pedicle mammoplasty was
performed on 50 patients in Assiut University Hospital between
2016 and 2020. This study was performed on patients with
early-stage breast cancer located in the upper inner or outer
breast quadrants including those who received neoadjuvant
chemotherapy. Evaluation of the short-term surgical outcomes
including hospital stay, complications, and symmetrization
was done. Patient satisfaction and recurrence were also
assessed.

Results: A total of 50 patients were included in the study.
The mean age was 48.7 years and the tumors were located in
the upper outer quadrant, upper inner quadrant, and upper
breast pole in 35, 8, and 7 patients respectively. The mean
operative time was 3.2 hours. Only 12% of patients showed
early complications in form of seroma and wound dehiscence.
90% of the patients showed good symmetry and only 10%
showed fair symmetry in the last follow-up (18 months post-
operative). 94% of our patients were highly satisfied with the
aesthetic outcome. We didn’t report any recurrence.

Conclusion: This study shows that oncoplastic breast
surgery, as the therapeutic mammoplasty, for breast cancers
in the upper breast quadrants can achieve equivalent oncolog-
ical results as the classic breast conservative surgery with
advantageous cosmetic outcome and breasts symmetry espe-
cially the inferior pedicle mammoplasty technique which led
to much better patients’ satisfaction than the conventional
conservative surgeries.
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INTRODUCTION

Since the beginning of recorded time, the breast
has been a symbol of motherhood, femininity, and
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sexuality. It has been portrayed throughout history
in works of art symbolizing each of these aspects
of a woman’s life [1].

Worldwide breast neoplasm is the most common
cancer in females contributing by about 29% of
cancers in women [2]. In Egypt this problem is
more pronounced as it represents 32.04% of female
cancers. This problem is aggravated by the late
presentation of most of these females as 49.7% of
them have regional spread at the time of presenta-
tion and 11.9% of them have distant metastasis.
But now thanks to the screening programs and
females awareness higher percentage of females
diagnosed at early stages and became candidates
for oncoplastic breast surgery [3].

It is well known that the upper outer breast
quadrant is the most common site of breast cancer
due to condensation of the breast tissue, also it is
known that the upper inner quadrant (known as
the no man’s land) is the most cosmetically sensitive
area even with minor resections as it has less
mammary tissue [4].

Considering the established goals of breast
cancer surgery is to resect cancer with complete
oncological safety but it also showed a great evo-
lution over years to get the optimal oncological
result with a much higher aesthetic satisfaction [1].

As long as the oncological outcome is not
affected, the increasing interest in the aesthetic
outcome and the symmetrization of both breasts
have led to the new era of breast conservative
surgery (BCS) then oncoplastic breast surgery
(OPS). In 1998 Audretsch et al., invented the term
oncoplastic surgery describing the new techniques
for resecting larger breast cancers with an adequate
safety margin and the immediate use of local tissue
rearrangement or tissue displacement to cover the



resulting defects with better aesthetic outcome
[2,3].

The basic four components of OPS are adequate
tumor resection, appropriate partial reconstruction
after tumor excision, complete reconstruction for
mastectomy, and symmetrization of the other breast
[4].

It’s known that 10-12% of the breast tissue is
the maximum amount that can be excised during
BCT otherwise the cosmetic outcome won’t be
satisfactory especially for large masses located in
the upper outer or innerquadrants of the breast.
The new oncoplastic techniques especially the
more sophisticated ones as therapeutic mammo-
plasty (as the inferior mammoplasty used in this
study) allow resection of up to 200-500g or from
more difficult tumor locations as the upper inner
quadrantor the upper pole of the breast [5,6].

Also, the classic BCS techniques led to consid-
erable asymmetry and the marked deviation of the
nipple-areola complex (NAC). The well-established
pedicle mammoplasty techniques done by plastic
surgeons can reliably keep the nipple-areola com-
plex well perfused in any breast of almost any size
and shape which allows resections of larger masses
and at a longer distance from the (NAC) and the
added advantage of bilateral breast reduction [7,8].

All this mandates the use of the therapeutic
mammoplasty technique used in this study (inferior
pedicle mammoplasty) by adding the experience
of plastic surgeons and oncosurgeons to get the
best oncological safety with highly satisfying breast
shape and symmetry.

PATIENTS AND METHODS

This study aimed to find the rule of therapeutic
mammoplasty in treatment of early breast cancer
by doing therapeutic inferior pedicle mammoplasty
with contralateral breast reduction to obtain proper
symmetry and was performed on 50 female patients
as a collaboration between general surgery and
plastic surgery doctors who presented with operable
breast cancer located in the upper breast quadrants
and greater than 20% of the breast volume. They
were admitted to Assiut University Hospitals, Egypt
between Jan 2016 and May 2020. The tumors were
confirmed histologically and staged according to
TNM staging, 7th edition, American Joint Commit-
tee of Cancer staging system (Edge SB, 2010).

Inclusion criteria:
• Female patients aging from 20 to 65 years.
• Breast cancer that was confirmed histopatholog-
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ically and the malignancy staging was carcinoma
in situ (CIS) or invasive up to stage IIB either
primary or after neoadjuvant therapy.

• Patients who had a large mass to breast ratio
(exceeding 20%).

• Mass was located in the upper outer breast quad-
rant, the upper pole of the breast (12 o'clock), or
the upper inner quadrant close or away from the
nipple-areola complex.

• Average to large breast size and mild, moderate,
or marked degree of ptosis.

• The most important characteristic of these patients
was that they were willing to have bilateral breast
surgery to have the advantage of breast symmetri-
zation.

Exclusion criteria:

• Female patients with age younger than 20 years
or older than 65 years.

• Advanced primary breast cancer of stage III or
higher.

• Tumors located in the lower half of the breast or
had Nipple or areola involvement.

• Patients with any contraindication of BCS as
multicentric lesions, recurrent malignancy, or
previous breast irradiation.

• Female patients were unwilling for BCS or bilat-
eral breast operations.

Patients in this study underwent bilateral inferior
pedicle mammoplasty to excise the cancer with
safety margin and contralateral breast reduction
mammoplasty and followed-up for 18 months
postoperative to detect early complications, aes-
thetic outcome, breasts symmetry, and recurrence.

Multidisciplinary team (MDT):

(MDT) included oncosurgeons, plastic surgeons,
radiologist, oncologist, and pathology doctor re-
viewed every single case independently, and
reached the final optimal decision for every patient.

Patient counseling and consent:

Operative details of the surgical technique to
be used were explained for every patient taking
into consideration the best option for every patient
based on MDT decision, size of the breast and
tumor, location of the tumor, and the patient ac-
ceptance of bilateral breast surgery.

Formal consent was signed by the patients after
counseling and informing them of the post-
operative treatment (adjuvant therapy), the possible
complications, and the expected aesthetic outcome.
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Medical photography:
The need and the way of medical photographs

were discussed with the patients and consented to
it. Patients were photographed in (P.A, RT oblique,
LT oblique, RT lateral, and LT lateral) positions.

Surgical technique:
Inferior pedicle mammoplasty:

This approach was done on both breasts during
the same operative session.

Preoperative marking was done while the patient
in an upright standing position bilaterally by allo-
cation of the tumor on the skin surface of the
affected breast, a central line was drawn from the
suprasternal notch to the umbilicus, another two
vertical lines were drawn bilaterally from the
midclavicular point to the nipple and continued to
the inframammary fold. The desired location of
the future nipple was designed based on the in-
framammary fold, an inverted V shape was drawn
with its apex pointing to the future nipple and two
horizontal lines were drawn from each end of the
inverted V shape and extended laterally to the
inframammary fold. The vascular pedicle of the
breast mound, which supports the parenchyma and
nipple-areolar complex, was based inferiorly and
the pedicle base width was 6-12cm (Fig. 1) [9].
The skin was incised around the drawn lines to
allow excision of the tumor with a safety margin
from the affected breast and similar amount of
breast parenchyma from the other side. The skin
overlying the cancer was then undermined corre-
sponding to the mammoplasty fashioned and exci-
sion of the mass with safety margin all around and

down to the pectoralis major muscle was done.
Marking of every margin by stitches was done and
sent for frozen section histopathology to consider
if further excision was needed. Surgical clips were
placed in the tumor bed to facilitate the proper
delivery of postoperative radiotherapy.

Intraoperative frozen section pathology evalu-
ation of the resected masses considered 5-mm
surgical margin as the cut-off point for negative
margins.

An ipsilateral axillary evacuation was done for
all patients from a separate axillary incision.

Contralateral breast reduction was done for the
other breast to reach the desired breast symmetri-
zation. (Fig. 2A,B,C) (Fig. 3A,B).

Fig. (1): Pre-operative marking of inferior pedicle mammo-
plasty [9].

Fig. (2A): Pre-operative marking of inferior pedicle
mammoplasty in female patient with RT.
Upper inner quadrant breast mass.

Fig. (2B): Immediate post-operative result.



Intraoperative:

Patients were evaluated for surgical time,
amount of blood loss, and breast symmetriza-
tion.
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Post-operative care:
For all operated patients the following was done:

- All patients were kept in the hospital overnight
until adequate oral intake was attained.

Fig. (2C): Late post-operative result.

Fig. (3A): Pre-operative marking of inferior pedicle mammoplasty in female patient with
LT. Upper outer quadrant breast mass with breast asymmetry.

Fig. (3B): Late post-operative result.
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- Patients were taught to move the ipsilateral arm
gradually.

- All patients had the drains removed when they
yielded less than 30cc/24 hours.

- The sutures were removed on day 10 post-
operatively.

All patients underwent breast radiation therapy.
Also, the other adjuvant lines as chemotherapy,
hormonal and targeted therapy as decided by con-
sultants of medical oncology as recommended by
the standard protocols.

Follow-up of patients:

Patients in each of the groups mentioned earlier
were evaluated as regards the:

• Oncological and surgical outcome.

• Aesthetic outcome.

• The patient’s satisfaction.

Early post-operative period (during the first
visit 10 days after the operation):

• Viability of the nipple-areola complex on both
sides.

• Wound outcome; wound dehiscence or wound
infection.

• Presence of seroma in the operative site.

• Presence of fat or skin necrosis.

Late post-operative period (during the second
visit one month after the operation):

• The symmetry of the breast and nipple and pa-
tient's satisfaction.

• Delayed wound complications; scar hypertrophy
or keloid formation. and patient satisfaction.

Last visit (eighteen months after the operation):
• Local recurrence.
• The symmetry of the breast and nipple.
• Patient satisfaction.

All patients were evaluated for local recurrence,
and metastasis every 3 months for 1 year and then
after 6 months.

Follow-up was done by physical examination,
sonomammography or breast MRI if local recur-
rence was suspected, pelviabdominal ultrasound,
computed tomography (CT) chest, CT brain, bone
scan.

Cosmetic outcomes are classified into:
• Good: Where the symmetry of size and shape of

both breasts is not affected, minimal complica-
tions, and patient satisfied with the result.

• Fair: Where the symmetry of both size and shape
of breasts is mildly affected, moderate compli-
cations and patient satisfied with the result as
compared with modified radical mastectomy.

• Poor: Where the symmetry of both size and shape
of breasts is grossly affected, presence of com-
plications or patient was not satisfied with the
result.

The aesthetic outcome was evaluated by two
blind consultant doctors and a patients’ question-
naire used by Eichlier et al., (answer and analysis)
(Table 1) [10].

Statistical analysis:
Data analyses were conducted using SPSS 22

(IBM, SPSS Statistics). Data were statistically
described in terms of range, mean, and percentage
when appropriate.

Table (1): List of questions of all evaluated parameters as described by Eichlier et al., [9].

Evaluate the overall cosmetic outcome of your breast

Are you satisfied with the appearance and amount of scar tissue?

Do you like the current shape of the breast?

Are you currently satisfied with the appearance of the breast?

Are you currently satisfied with the size of the breast?

Evaluate your current quality of life.

Has sensitivity changed in the nipple/areola complex, increased/decreased?

Was there a significant amount of swelling in and around the breast area?

Are you less likely to show yourself in public?

Has your self-confidence level changed due to the surgery?

- On a scale from 1 to 5
(1: very satisfied, 5: very unsatisfied

- On a scale from 1 to 5
(1: very little/least amount,
5: A lot/largest amount)

1

2

3

4

5

6

7

8

9

10



RESULTS

The mean age of the 50 patients studied was
48.7 years (range, 28-65 years). 16% of the patients
have diabetes mellitus and 28% are hypertensive.
As regard the tumor location, it was in the right
breast in 28 patients and left breast in 22 patients,
70% of the tumors were located in the upper outer
breast quadrant, 76% of patients had clinically
positive axillary lymph nodes, and 70% of the
patients had neoadjuvant chemotherapy to reduce
the mass size (Table 2) & (Fig. 4).
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The time taken for the operation was approxi-
mately 150-210 minutes, which included the tumor
resection with axillary lymph nodes clearance,
frozen section pathological evaluation, contralateral
breast reduction, and surgical suture. Blood loss,
in general, was insignificant (approximately 100-
300cc). Only 14% of patients showed one or more
positive margins by frozen section in the first time
but wider excision was done to get the negative
margins all around. (Table 4).

Table (2): Baseline data of enrolled women.

Age range (years):
Mean

Smokers
Obesity (BMI > 30)
Hypertension
Diabetes mellitus

Affected breast:
Right
Left

Site of the mass:
Upper outer quadrant
Upper inner quadrant
Upper pole (12 o’clock)

Distance from the nipple:
Mean

Neoadjuvant therapy
Clinically suspected axillary LNs

28-65
48.7

0 (0%)
9 (18%)
14 (28%)
8 (16%)

28 (56%)
22 (44%)

35 (70%)
8 (16%)
7 (14%)

1.5-11.5 cm
6.35 cm

35 (70%)
38 (76%)

N=50

Data expressed as frequency (percentage).
BMI: Body mass index.     LNs: lymph nodes.

Table (3): Staging of breast cancer among the enrolled women.

Staging:
DCIS
Stage I
Stage II A
Stage II B

6   (12%)
8   (16%)
23 (46%)
13 (26%)

N=50

Data expressed as frequency (percentage).

Table (4): Operative data.

Operative time:
Mean

Blood loss

Frozen section pathology result:
–ve margins
+ve margins and wider excision was done

Data expressed as frequency (percentage).

150-210 mints
190 mints

100-300 cc

43 (86%)
7 (14%)

Table (5): Post-operative data.

Hospital stay
Drainage volume
Drain removal

1 day
80-100 cc
2-3 days

Site of the mass

Upper outer quadrant

Upper inner quadrant

Upper pole (12o’clock)

Fig. (4): Site of the mass.

14%

70%16%

Staging

Fig. (5): TNM staging of the patients.

DCIS

Stage I

Stage IIA

Stage IIB

12%

16%

46%

26%

Pre-operative tru-cut biopsies were invasive
ductal carcinoma in 44 patients and ductal carci-
noma in situ (DCIS) in 6 patients, patient’s patho-
logic stages were as follows: CIS (n=6), I (n=8),
IIA (n=23), IIB (n=13). (Table 3) & (Fig. 5).

Hospital stay was only 1 day for all patients,
the drainage volume was up to 100 ccs and the
drain was removed in the second or the third day.
(Table 5).
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Table (6): Follow-up of patients.

1st follow-up:

No complications

Seroma

Wound dehiscence

NAC necrosis

2nd follow-up (1 month):

Symmetry

Good

Fair

Poor

Satisfaction

Good

Fair

Poor

3rd follow-up (18 months):

Symmetry

Good

Fair

Poor

Satisfaction

Good

Fair

Poor

Recurrence

44 (88%)

2 (4%)

4 (8%)

0 (0%)

48 (96%)

2 (4%)

0 (0%)

49 (98%)

1 (2%)

0 (0%)

45 (90%)

5 (10%)

0 (0%)

47 (94%)

3 (6%)

0 (0%)

0 (0%)

N=50Bilateral inferior
Pedicle mammoplasty

Fig. (6): Post-operative.

4%
8% 0%

88%

No complications

Seroma

Wound dehiscence

NAC necrosis

Good
Fair

Poor

50

40

30

20

10

0

Fig. (7): 2nd follow-up.

Symmetry
Satisfaction

Good
Fair

Poor

50

40

30

20

10

0

Fig. (8): 3rd follow-up.

Symmetry
Satisfaction

Bilateral inferior pedicle mammoplasty was
done for the 50 patients (in the first follow-up, 2
patients developed wound seroma and another 4
patients developed wound dehiscence, which re-
quired just frequent dressing and an antibiotic). In
the second follow-up 96% of patients had good
symmetry and 4% had fair symmetry, of these
patients 98% of the patients were highly satisfied
with the aesthetic outcome and 2% had fair satis-
faction.

Evaluation of the patients in the third and last
postoperative visit revealed that 94% of patients
were highly satisfied with the aesthetic outcome
and 90% of the patients had good symmetry. The
percentage of symmetry was reduced mostly due
to the effect of radiotherapy on the breast from
which the tumor was resected.

We didn't encounter any recurrence during the
18 months of follow-up. (Table 6) & (Figs. 6,7,8).

DISCUSSION

The combination of breast conservative surgery
and post-operative radiotherapy has been accepted
as the standard treatment for early breast cancer
cases (stages: In situ, I, IIA, and IIB).



208 Vol. 45, No. 4 / Therapeutic Mammoplasty

The increasing female awareness about breast
cancer and the developed screening programs
together with the developed treatment modalities
as adjuvant chemotherapy and hormonal therapy
resulted in an increase in both patients’ survival
and disease-free survival [11].

Surgical treatment of breast cancer has evolved
mainly to cover the most important three areas:
Oncological safety, patient smooth recovery, and
the best aesthetic outcome [12].

As the standard BCS resulted in poor cosmetic
outcome even with limited resected volumethis
led to the development of the OPS which combines
both the oncological resection techniques together
with plastic techniques to get more acceptable
cosmetic results without affecting the oncological
safety and allows surgeons for much more volume
to be resected so OPS has gained widespread ac-
ceptance in the recent decade [11].

Another important factor in determining the
cosmetic outcome is tumor location. Although the
upper outer quadrant of the breast is a favorable
location for large volume excisions, there are less
favorable locations such as the upper pole or upper
inner quadrants of the breast often results in breast
deformity [13].

The developed techniques of OPS and the ad-
dition of efforts from both oncosurgeons and plastic
surgeons led to the more aesthetic accepted oper-
ations as the therapeutic mammoplasty techniques
which have a much accepted aesthetic outcome
and the great value of bilateral symmetrization
without affecting the oncological outcome [12,13].

In this study, we report 50 female patients
hadtherapeutic mammoplasty, and the aesthetic
outcome was highly satisfactory. In general, we
have offered OPS when the expected resected
breast tissue is relatively high and BCS would
likely result in a low cosmetic outcome Also, OPS
is offered when there is a significant risk of margin
involvement, such as, in CIS as it allows resection
of larger masses with wider safety margins [14].

In our study, the mean age was 48.7 years (28-
65 years) which iscomparable to the study done
by Emirolgu et al., [12] (50 years) who did thera-
peutic mammoplasty also, but it’s relatively lower
than the mean age in the studies carried out by
Rose et al., [15] (53 years), Tenofsky et al., [16],
(60.9) years and Eichlier et al., [10] (53.3) years
who did unilateral different oncoplastic techniques
or simple BCS. This was expected as the younger
women have much interest in breast symmetry and

aesthetic outcomes. The younger age of the included
patients in this study increased the aestheticdemand
of the patients which was a more challenging goal
in our study.

In our study, the tumor site in the breast was
35,8 and 7 in the upper outer quadrant, upper inner
quadrant, and the upper pole respectively. The
tumor size ranged from 0.7cm to 3.4cm and its
distance from the nipple ranged from 1.5 to 11.5
cm with a mean distance of 6.35cm. This was
higher than those of patients included in the study
carried out by Chen [17] (2-6cm from the nipple).
This shows the greater variability in site, size, and
distance of the tumor from the NAC that can be
treated by therapeutic mammoplasty which ap-
proves the wide role of therapeutic mammoplasty
in treating a wide spectrum of breast cancers.

As regards the operative time and intraoperative
blood loss, in our study, the operative time was
longer and blood loss was more than unilateral
OPS with meantime: 3.2h and 100-300ml blood
loss (average: 203.33 ml). Ogawa [18] in his study
of 18 patients reported a mean operative time of
3h (range: 188-191min) in the unilateral round
block OPS technique group. Emirolgu et al., [12]
in their study of 82 patients reported that the
average operative time in the reduction mammo-
plasty group was 2.5h (range: 80-190min). In our
study, we found that the mean hospital stay was
one day.

As regards post-operative complications the
overall rate was 12% (two patients with seroma
and four patients with wound dehiscence) three of
these patients have diabetes mellitus which may
played role in bad healing. All these patients were
treated conservatively. This is comparable to the
study done by Emirolgu et al., [12] which reported
12.2% of the 82 patients had complications in form
of wound dehiscence, NAC necrosis, seroma, and
wound site infection. Losken A. et al., in 2014
reported 16%complications in the reduction mam-
moplastytechnique [19] Munhoz AM et al., in 2011
found that the incidence of complication was about
22% [20]. In the Ogawa [18] study who did simple
OPS (round block technique) on 18 patients, 22.2%
of the developed NAC ischemia. This shows that
the vascularity of the nipple, when based on the
inferior pedicle, becomes more sufficient.

In our study, we reported the cosmetic outcome
according to patient satisfaction and surgeon’s
satisfaction with the final breast shape and it was
90% good and 10% fair Compared to the Zaha et
al., [21] study on 40 patients who underwent mod-
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ified round block technique, it was good in 65%,
fair in 32.5% and poor in 2.5%. Denewer et al.,
[22] in a total of 50 patients that underwent reduc-
tion mammoplasty group, the cosmetic outcome
was 64% good, 30% showed fair results, and 6%
rated the outcome as poor. Also, the results of the
study done by Bogusevicius et al., [23] in 2014
found that 87.2% of patients had good to excellent
cosmetic outcomes in patients with locally ad-
vanced breast cancer undergoing oncoplastic sur-
gery. The much better results in our study came
from the use of bilateral breast reduction techniques
and the collaboration between general surgeons
and plastic surgeons.

In our study, there was no local recurrence for
18 months. In the Niinikoski et al., [24] study, the
local recurrence rate during a median of 75 months
follow-up was 2.3%. Romics et al., [25] reported
a recurrence rate of 2.7% during a median follow-
up of 30 months and Clough et al., [26] reported a
local recurrence rate of 2.2% during a median
follow-up of 55 months.

Therefore, we do believe that OPS surgery is
safe even in larger breast cancers. This is consistent
with the results from prior studies as previously
mentioned. Furthermore, we did evaluate the short
oncological safety of OPS, as we reported zero
local recurrence rates within 18 months follow-
up, a more long-term follow-up is planned.

Conclusion:

In conclusion progress in the breast cancer
surgery over the last years and the new era of
oncoplastic techniques has led to more satisfaction
and less psychological impact on the operated
females without affecting the main aim of oncologic
control. That’s why therapeutic mammoplasty
should be considered as the main therapeutic line
for early breast cancer whenever feasible.
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