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Therapeutic breast reduction—are doctors and patients satisfied?
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Abstract
Background Therapeutic breast reduction (TBR) is an oncoplastic technique that applies breast reduction principles for onco-
logic purposes. Given that TBR indications have expanded, the purpose of this study is to ascertain the aesthetic outcome of this
procedure, and determine how it may be influenced by different surgical techniques and postoperative radiotherapy.
Methods A non-randomized cohort study was performed, including breast cancer female patients who underwent breast con-
serving surgery with TBR. The primary outcome was the esthetic result of the reconstruction, evaluated by both plastic surgeons
and patients, at least 12 months after surgery.
Results The aesthetic assessment was made in 42 patients. Overall, the clear majority of patients classified the outcome as good or
perfect (95.2%), with less than 5% considering the outcome as mediocre. As for plastic surgeons, 83.3% were considered perfect/
good outcomes, with 16.7% mediocre results. There were no poor results, neither for the patient nor the surgeon. There were no
statistically significant associations between the esthetic result and tumor location nor its relation to the skin-resection pattern.
Conclusion Aesthetic outcomes with this technique are promising, even when there is the need for technical modifications and
despite the need for adjuvant radiotherapy, making it valuable for tumors in all locations.

Level of Evidence: Level III, risk / prognostic study.
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Introduction

Breast cancer is the most commonly diagnosed malignant
tumor in women from developed countries [1–3] and carries
important psychological and social distress. Nowadays, most
women are expected to enjoy long-term survival [2, 4–6], and,
besides disease control, the esthetic appearance of the recon-
structed breast is considered critical [1, 2, 4, 6–10].

Breast-conserving procedures combined with radiotherapy
(RT) were found to have recurrence rates comparable to those
obtained with mastectomy [1, 2, 4, 5, 7, 11–14], while adding
significant benefit to body image and patient satisfaction [1, 3,
5, 9, 12, 14, 15]. However, the use of RT in all patients seems
to have significant implications in attaining long-term breast

symmetry that should be considered during the surgical pro-
cedure [2, 16].

Therapeutic breast reduction (TBR) is an oncoplastic
technique that applies breast reduction principles for on-
cologic purposes [1, 2, 4, 6, 14, 17–19], whenever there
is appropriate tumor-to-breast ratio [2, 4, 7, 15]. It allows
for wider resection margins [2, 3, 5–7, 12, 17, 20] with
greater oncologic safety [2, 4, 7, 12, 13] and, since it is a
procedure with which most surgeons are familiarized, is
associated with few complications [4, 12, 17]. Moreover,
it permits contralateral breast symmetrization in the same
surgery [15] and, by reducing breast volume, it theoreti-
cally diminishes the impact of RT in mammary tissue [2,
3, 5, 6, 13, 14]. Whenever tumors are located outside the
standard skin-excision pattern, the regular technique may
be subject of imaginative modifications, although worse
aesthetic results have been described [2].

Given that TBR indications have expanded [1, 12,
18–20], the purpose of this study is to ascertain the aes-
thetic outcome of this procedure, and determine how it
may be influenced by different surgical techniques and
postoperative radiotherapy.
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Methods

A non-randomized retrospective cohort study was performed,
including consecutive breast cancer female patients who
underwent breast conserving surgery with TBR, between
June 2011 and December 2016 in Vila Nova de Gaia
Hospital Center (CHVNG), in Portugal. Patients with benign
breast tumors were excluded. Demographic, procedural, and
postoperative data were retrospectively collected from clinical
records and patients’ interview, using a standardized study
pro-forma.

Preoperative assessment

All patients were preoperatively evaluated by a multidisciplin-
ary team, including both plastic and breast surgeons.

Patients capable of sustaining adjuvant surgery, with
medium- to large-sized breasts with or without ptosis, and
tumor-to-breast ratio compatible with therapeutic breast re-
duction were offered conserving surgery with TBR and in-
cluded in the study. Multifocal tumors—if located in a well-
demarcated breast region—tumor size and tumor location
were not considered to be absolute contraindications to this
procedure.

Patients with significant chest-wall or skin involvement,
extensive and disseminated malignant microcalcifications,
and inflammatory carcinoma were excluded.

Written informed consent was obtained for all patients.

Surgical methods

All surgeries were conducted by senior breast and plastic
surgeons. Preoperatively, plastic surgeons marked the
breast reduction skin-resection pattern on the patient. The
skin incision outline was selected according to breast pto-
sis and the pedicle was chosen regarding tumor location.
Tumor-to-skin distance inferior to 1 cm defined the neces-
sity of en bloc skin excision with the tumor. When there
was the need for concomitant skin resection that would
distort or alter nipple-areolar complex (NAC) shape or po-
sition under direct closure, and the lesion was outside the
mammoplasty pattern, modifications to the classical breast
reduction design were ensued.

During surgery, all rules for hygienic surgery were follow-
ed meticulously to decrease the risk of infection. Senior breast
surgeons were responsible for sentinel lymph node biopsy,
after dual-agent lymphatic mapping, and tumor resection.
All tumor specimens were sent to extemporaneous examina-
tion by an experienced pathologist. When peripheral tumor
margins were positive for breast cancer on histological exam-
ination, surgical margins were widened. The tumor bed was
then marked with surgical clips.

Afterward, TBR was ensued by plastic surgeons.
Contralateral breast reduction was generally made with simi-
lar skin-resection pattern and pedicle. Excised breast tissue
was sent to anatomopathological analysis. One closed-
suction drain was placed on each breast.

Antibiotic prophylaxis was made in all patients for the
first 24 h, commencing 30 min before surgery, according to
hospital protocol. Suction drains were removed if drainage
was equal or less than 30 ml in 24 h. All patients
underwent thromboembolism prophylaxis with subcutane-
ous enoxaparin 40 mg, each day, starting the first dose 12 h
before surgery.

After hospital discharge, every patient had oncologic, plas-
tic, and general surgery follow-up. A multidisciplinary group
decided which adjuvant therapy was required to complement
surgery.

Outcomes

The primary outcome was the aesthetic result of the recon-
struction. All patients were summoned to an outpatient con-
sult, at least 12 months after surgery, in the presence of two
senior plastic surgeons.

The aesthetic result was objectively evaluated by means
of a questionnaire, based on the one published by Strasser
et al. [21]. This grading system lays on the premise that
perfection is the lack of imperfection, and it is easier to
define what makes the result less than perfect, rather than
defining what a perfect result is. Five categories of imper-
fections were assessed—malposition, distortion, asymme-
try, contour deformity, and scar. Malposition refers to NAC
placement in the breast mound; distortion relates with the
shape of the NAC; asymmetry includes any difference in
size or shape between both breasts; contour deformity in-
cludes any interruption of the smooth continuous curve of
the breast mound; and scar refers to its quality, positioning,
and length. These flaws were graded according to their
severity: if only noticeable, they were assigned 1 point
under each of the five categories; obviously, noticeable
flaws were assigned 5 points; and obvious and deforming
flaws were given 15 points under each heading. These
points were then added to give a final score of perfect,
good, mediocre, or poor. A perfect result was one with no
noticeable flaws under any of these five headings, when
the final score was 0. Total scores of 1 to 4 were considered
good, 5 to 14 were mediocre, and 15 or higher were poor
(Fig. 1). It took only one obvious and deforming flaw to
deem a result as poor.

Both the patient and the physicians independently evaluat-
ed the final outcome. The scores were recorded. Standardized
photographs were taken to document the results.

Secondary outcomes included early complications, de-
fined by the occurrence of any adverse effect within

252 Eur J Plast Surg (2019) 42:251–258



30 days of surgery as a direct result of the procedure, such
as hematoma, infection, seroma, and delayed wound
healing.

Statistical analysis

Continuous variables were expressed as median (range) and
categorical variables as percentages and frequencies.
Statistical analysis was performed using IBM SPSS v24.0
(SPSS Inc., Chicago, IL). Chi-squared test was used for cate-
gorical variables, and median test was used to compare me-
dians between groups. P values of less than 0.05 were consid-
ered statistically significant.

Results

There were 47 patients who underwent TBR between
June 2009 and December 2014 (Table 1). Patients were all
female, with a median age of 62 years old (range 44–
77 years old) and a median body mass index (BMI) before
surgery of 28.5 (range 21–38). Most patients were overweight
or obese. Subjectively, some women mentioned weight vari-
ation during adjuvant therapy, although it was already regu-
larized by the time of the interview. Arterial hypertension was
present in approximately one third of patients. Only a small
minority of patients were diabetic or active smokers. Median
follow-up was 42 months (range 12–71 months).

Tumor characteristics

Median tumor size was 12 mm, but tumors up to 40 mm were
addressed with this technique (range 5–40 mm). As for tumor
location, 40.4% (n = 19) were located in the right breast and
59.6% (n = 28) in the left. There were no bilateral cancers.
Tumor location was defined according to Fig. 2.

Surgery

All patients were submitted to conserving surgery with either
lumpectomy or quadrantectomy. Specimen median weight
was 108.5 g (range 43.0–420.0 g). Tumor and additional
breast’s weight together was a median of 126.0 g, but there
were patients in which there was up to 960.0 g of excised
breast tissue. Contralateral breast reduction or mastopexy
was ensued, with excision of a similar amount of breast tissue
(median 156.0 g, range 33.6–1040 g).

Therapeutic mammoplasty

The skin-resection outline consisted of Wise pattern in most
patients.

For clinical and surgical purposes, the authors consider
that, more important than tumor location alone, is its relation
to the skin-resection pattern and the need for concomitant skin
excision.

a) Tumor inside regular skin-resection pattern (27.6%,
n = 13)

When the tumor was located inside the regular skin exci-
sion outline (n = 13), there was no concern about concomitant
skin excision and the main decision resided in pedicle choice:
for tumors in the upper quadrant transition (n = 4), the inferior
pedicle was chosen; for tumors in outer and inner quadrant
transitions (n = 2), the preferred pedicle was the inferior-
medio-lateral, while for tumors in the lower quadrants (n =
6), the NAC pedicle was mostly based superiorly.

Fig. 1 Plastic surgery aesthetic scores. a Perfect score (0 point). There are
no flaws concerning NAC position and shape; breast mound contour is
smooth and harmonious; good breast symmetry; scars are inconspicuous,
with no dog ears. b Good score (1 point). No flaws concerning NAC
position and shape, breast contour or scars; there is, however, a
noticeable breast asymmetry (1 point). C. mediocre score (7 points).
There is an obvious breast asymmetry (5 points), and noticeable right
NAC shape deformity (1 point). There is, as well, a noticeable
alteration of breast contour in the lower quadrant transition (1 point).
NAC nipple-areolar complex
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b) Tumor outside skin-resection pattern without associated
skin excision (53.2%, n = 25)

Most tumors were located outside the skin resection
pattern (n = 35), but when tumor-to-skin distance was su-
perior to 1 cm, there was no need for skin excision to
attain safe margins (n = 25). The pedicle was selected ac-
cording to tumor location. For upper outer quadrant le-
sions (n = 15), the most used technique was the inferior
pedicle, either classical (n = 4) or with medial and lateral
extensions (n = 4). However, the superior (n = 1) and
superior-medial pedicle (n = 1) were used as well. Upper
inner quadrant tumors (n = 4) were managed with inferior
and superior-lateral pedicles. For upper quadrant transi-
tion (n = 3), the inferior or inferior-medial-lateral pedicles
were preferred.

c) Tumor outside skin-resection pattern with associated skin
excision (19.2%, n = 9)

The biggest challenge posed when tumors were located
outside the skin resection pattern but needed concomitant
skin excision that would distort or alter NAC shape or
position under direct closure, to obtain oncologic margins
(n = 9). In superior quadrant transition (n = 3), a superior
extension of the inferior pedicle with a cutaneous island
and upper displacement of the key hole were made in two
patients. In outer quadrant transition (n = 1), a skin-trade
modification of the Wise pattern was used (Fig. 3). For a
tumor in inner quadrant transition, a clockwise 90° rotation
of the vertical scar was used. Retroareolar tumors (n = 3)
were present in three patients, and in all of them, the infe-
rior pedicle was used and there was immediate nipple

Table 1 Study population
detailed data. Normal weight:
BMI < 25, overweight: BMI ≥ 25
and < 30, obese: BMI ≥ 30; BMI
body mass index

Patient demographics

Age (years) (median, range) 62 (44–77)

BMI Preoperative At interview

Normal weight 24.0% (n = 11) 19.5% (n = 8)

Overweight 42.0% (n = 20) 48.8% (n = 20)

Obese 34.0% (n = 16) 31.7% (n = 13)

Comorbidities

HT 36.0% (n = 17)

DM 14.0% (n = 6)

Active smokers 4.0% (n = 2)

Tumor characteristics

Size (mm) (median, range) 12.0 (5.0–40.0)

Weight (g) (median, range) 108.5 (43.0–420.0)

Location

Inside regular skin-resection pattern 27.6% (n = 13)

Outside skin-resection pattern without associated skin excision 53.2% (n = 25)

Outside skin-resection pattern with associated skin excision 19.2% (n = 9)

Therapeutic mammoplasty

Skin-resection outline

Wise 72.3% (n = 34)

Vertical scar 8.5% (n = 4)

Periareolar 17.0% (n = 8)

Others 2.2% (n = 1)

Pedicle

Inferiorly based 55.3% (n = 26)

Superiorly based 27.7% (n = 13)

Central 12.8% (n = 6)

Missing 4.2% (n = 2)

Adjuvant treatment

Radiotherapy 91.5% (n = 43)

Chemotherapy 51.1% (n = 24)

Hormonal therapy 78.7% (n = 37)

None 8.5% (n = 4)
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reconstruction with local flaps and areolar reconstruction
with full-thickness skin grafting.

Adjuvant treatment

All but four patients received adjuvant radiotherapy, either
alone (n = 2) or combined with chemotherapy (n = 4),

hormonal therapy (n = 15), or both (n = 22). Two patients
needed subsequent mastectomy due to the presence of multi-
focal tumors with positive specimen margins on definitive
pathological exam. Those patients were excluded from esthet-
ic outcome assessment.

Outcomes

The questionnaire for aesthetic assessment was applied to 42
patients. Two patients had undergone mastectomy and three
patients were unavailable for the outpatient consult.

Overall, the clear majority of patients classified the out-
come as good or perfect, with only two patients considering
the outcome as mediocre. As for plastic surgeons, over 80%
were considered perfect/good outcomes, with 16.7% medio-
cre results. There were no poor results, neither for the patient
nor the surgeon (Graphic 1 and Table 2). There was a 52.4%
(n = 22) concordance between patient and physician. When
the score was discordant, patient score was better in 85%
(n = 17) of cases. This is understandable since, subjectively,
there was a clear perception of patients’ psychological and
ergonomic improvement, besides the aesthetic compensation.

Breast symmetry was the most affected outcome, out of the
five categories assessed by the questionnaire. According to
surgeons’ evaluation, 57.1% (n = 24) of patients presented
breast asymmetry. In two thirds (66.7%, n = 16) of those
cases, the breast which had the tumor was smaller.

There was no statistically significant relation between es-
thetic result and location of the tumor nor its relation to the

Fig. 3 Outer quadrant transition
tumor of the right breast, with the
need for en bloc skin excision. A
skin-trade modification of the
Wise pattern was made. a, b
Preoperative skin markings. c, d
Three-month postoperative result

Fig. 2 Tumor location. UOQ upper outer quadrant, UQT upper quadrant
transition, UIQ upper inner quadrant, OQT outer quadrant transition, R
retroareolar, IQT inner quadrant transition, LOQ lower outer quadrant,
LQT lower quadrant transition, LIQ lower inner quadrant
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skin-resection pattern. Similarly, there were no statistically
significant associations between tumor size, skin-incision pat-
tern, age, patient’s weight, comorbidities, or time elapsed

since the last RT session and the aesthetic outcome (p > 0.05
for all variables; chi-squared test).

Early complications were registered in 14.9% (n = 7) pa-
tients, six hematomas and one seroma. There were no records
of infection or wound-healing problems. Three hematomas
needed surgical drainage while the remaining complications
were treated conservatively. None of these problems delayed
the beginning of selected adjuvant therapy. However, the pres-
ence of early postoperative complications was found to be
associated to a mediocre aesthetic result (p = 0.023; chi-
squared test).

Discussion

TBR is an oncoplastic technique that applies breast reduction
principles for oncologic purposes [1, 2, 4, 12, 17], whenever
there is appropriate tumor-to-breast ratio [2, 4]. There are,
although, several concerns about the effect of postoperative
complications, technique modifications, and adjuvant RT on
the esthetic outcome [2, 13]. Radiotherapy’s acute and chronic
implications are well described [16] and, thus, may alter the
esthetic outcome of breast reconstruction and even convert an
initial good result into an average one [1].

This cohort shows that the esthetic outcome of TBR is
rather favorable. Overall, in the patients’ perspective, the out-
come was perfect/good in 95.2%, comparing to 83.3%, ac-
cording to plastic surgeons, with no poor results. It is under-
standable that patients’ perception is better that the surgeons’.
Besides the esthetic compensation, there is psychological and
ergonomic improvement [2, 6, 7, 12, 15, 22]. Just like any

Graphic 1 Overall esthetic outcome for both plastic surgeons and patients

Table 2 Aesthetic outcome in therapeutic breast reduction

Esthetic outcome Patient Plastic surgeon

Overall (n = 42)

Perfect 45.2% (n = 19) 23.8% (n = 10)

Good 50% (n = 21) 59.5% (n = 25)

Mediocre 4.8% (n = 2) 16.7% (n = 7)

Poor – –

Tumor inside regular skin-resection pattern (n = 12)

Perfect 50% (n = 6) 25% (n = 3)

Good 33.3% (n = 4) 50% (n = 6)

Mediocre 16.7% (n = 2) 25% (n = 3)

Poor – –

Tumor outside skin-resection pattern without associated skin excision
(n = 23)

Perfect 39.1% (n = 9) 21.7% (n = 5)

Good 60.9% (n = 14) 65.2% (n = 15)

Mediocre – 13.1% (n = 3)

Poor – –

Tumor outside skin-resection pattern with associated skin excision (n = 7)

Perfect 57.1% (n = 4) 28.6% (n = 2)

Good 42.9% (n = 3) 57.1% (n = 4)

Mediocre – 14.3% (n = 1)

Poor – –
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other woman who undergoes a regular breast reduction, most
these women stop complaining about upper body pain, inabil-
ity to exercise, difficulty in finding adequate clothing, or
shoulder grooving from bra straps [3, 7, 14, 15, 17].

Some of these patients, however, may be subjected to mod-
ifications to the regular breast reduction technique, dictated by
tumor location and/or the need to excise skin en bloc with the
tumor. When the tumor is located inside the regular skin ex-
cision outline, there is no need for concern about concomitant
skin excision. The main decision resides in pedicle choice,
with or without extension, which is made according to tumor
location, as it has already been extensively described in the
literature [2, 4, 9].

Regarding tumors outside the regular skin pattern without
the need for skin resection, once again the choice of technique
lays on the pedicle, but there is the additional concern to fill
the defect caused by tumorectomy, to create a harmonious and
undeformed breast mound [4, 22]. Maintaining the medial and
lateral wedges that are usually discarded in a breast reduction,
together with the regular inferior pedicle, creates an inferior-
medial-lateral pedicle. This allows filling tumorectomy de-
fects in the upper inner and outer quadrants, as well as inner
and outer quadrant transition, attaining favorable aesthetic re-
sults [2].

The biggest challenge poses, however, when tumors are lo-
cated outside the skin resection pattern but need concomitant
skin excision that would distort or alter NAC shape or position
under direct closure, to obtain oncologic margins. Several tech-
nical modifications are presented in the literature. According to
the authors’ experience, superior extension of the inferior ped-
icle with a cutaneous island and upper displacement of the key
hole attains good aesthetic results for tumor in upper quadrant
transition, attaining a good-to-perfect score in all three cases in
this cohort, both for patients and surgeons.

For outer and inner quadrant transition the best option
seems to be skin-trade modifications to the regular Wise pat-
tern (Fig. 3). Clock or counterclockwise rotations of skin in-
cision patterns, either Wise type or vertical, especially close to
90°, place transverse scars in areas where scar retraction will
obviously alter breast mound shape and natural outline, espe-
cially after RT, as was observed in one case in this cohort.
Therefore, in the authors’ opinion they should be avoided
and, when possible, replaced by other technical modifications.

Retroareolar tumors also pose a challenge and were long
considered a relative contraindication for breast-conserving
surgery [2, 16]. However, immediate nipple reconstruction
may take place with good or perfect esthetic results [9, 16],
as shown is this study. Despite NAC excision, a breast pedicle
is created, leaving a skin circle which will be placed on the
desired NAC position. This skin will then provide local flaps
for nipple reconstruction, allowing for total breast reconstruc-
tion in one surgery. Despite technical modifications, there
were good/perfect results in most patients (Table 2).

One major concern about breast-conserving surgery rests
on the need for adjuvant RT in all patients. This seems to have
significant implications in attaining long-term breast symme-
try that should be considered during the surgical procedure.
RT is known to cause long-term fibrosis and atrophy with
subsequent shrinkage of the remaining breast tissue, leading
to breast asymmetry [4, 16, 22]. Some authors advocate that,
during surgery, the breast with the tumor should be left 10%
larger than the contralateral one [4, 6, 22], considering the
subsequent RT effects. Indeed, in this study, breast symmetry
was the most affected outcome, out of the five categories
assessed by the questionnaire, existing in more than half the
patients. In most cases, the breast which had the tumor was
smaller. Subjective analysis, however, can deliberate that in
most cases this asymmetry was only noticeable, but not obvi-
ous nor deforming. One can, thus, assume that the RT effects
must be taken into consideration, but should not preclude the
use of TBR.

There was an expected correlation between the presence of
postoperative complications and a worse esthetic outcome.
However, considering that TBR is a procedure with which
most surgeons are familiarized, it is associated with a low
early complication rate [4, 12, 17], with many of them being
addressed by conservative treatment, and none of them
delaying further adjuvant treatment [9, 20, 22].

Nevertheless, this study presents several limitations, being
a single-center retrospective non-randomized cohort with a
small sample size.

Conclusions

Therapeutic breast reduction is an oncoplastic technique that
applies breast reduction principles for oncologic purposes,
depending much more on tumor-to-breast ratio than on tumor
size. Its widening use in clinical practice has allowed for the
expansion of breast-conserving surgery indications, while
adding significant improvement in body image and patient
self-esteem. Aesthetic results with this technique are promis-
ing, even when there is the need for technical modifications
and despite the need for adjuvant RT, making it valuable for
tumors in all locations. Although different tumor characteris-
tics may compel the need for pedicle or skin incision modifi-
cations, neither skin-pattern incision nor pedicle choice signif-
icantly influence the final esthetic result. The implications of
radiotherapy must be accounted for during surgery but should
not preclude the use of this technique.
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