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Symptoms of breast hypertrophy can affect post-treatment breast 
cancer patients. The true incidence of breast hypertrophy in the 

breast cancer population is unknown, as is the number of such patients 
seeking reduction mammoplasty surgery following breast cancer treat-
ment. These patients have usually undergone lumpectomies followed 
by postoperative radiation therapy and chemotherapy. Although there 
can be changes in the shape and size of the treated breast as a result of 
lumpectomy and radiation, it is usually minimal in nature, resulting in, 
at most, asymmetry (1,2). In the macromastic patient, symptoms of 
interscapular back pain, prominent shoulder grooving, and intertrigo 
along the inframammary folds or between the breasts remain despite 
the described changes to the cancer-afflicted breast.

Numerous publications regarding breast reconstruction following 
irradiation report that the radiated breast site is more prone to compli-
cations than the nonradiated breast (2-5). Currently, little informa-
tion has been published regarding reduction mammoplasties performed 
on women previously treated for breast cancer. The radiated breast is 
expected to exhibit a likelihood of delayed wound healing, increased 
postoperative complications and less pleasing final results. In addition, 

it is unclear whether reduction mammoplasty in the radiated breast 
can be safely performed without interfering with mammography and 
cancer surveillance. We sought to review the outcomes of patients 
who underwent bilateral reduction mammoplasty following lumpec-
tomy and radiation for breast cancer. The primary focus of the present 
study was the subsequent complications and need for additional sur-
gery in this (particular?) patient population.

Methods
After approval from the Hamilton Health Sciences Research Ethics 
Board, a retrospective search was conducted using the health records 
of Hamilton Health Sciences, McMaster University and the Juravinski 
Cancer Centre (Hamilton, Ontario) to identify patients who under-
went lumpectomy and radiation (with or without chemotherapy) for 
breast cancer with subsequent bilateral reduction mammoplasty 
between 1980 and 2007. Patients who had undergone bilateral or uni-
lateral reduction mammoplasty surgery before lumpectomy and radia-
tion treatment, breast augmentation or lumpectomy alone were 
excluded from the study.
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PurPose: Many women undergo a bilateral reduction mammoplasty 
after lumpectomy and radiation for breast cancer due to breast hypertro-
phy. The outcomes of these patients, focusing on complications and the 
need for additional surgery, are reviewed.
Methods: A matched case-control study with patients serving as their 
own control (treated breast cancer breasts were ‘cases’, healthy breasts were 
‘controls’) was performed. Patients were identified through hospital records 
between 1980 and 2007. Patients treated by lumpectomy and radiation 
with subsequent bilateral reduction surgery were included. Data regarding 
demographics, medical history, and peri- and postoperative complications 
were collected. Measured outcomes included hematoma or seroma, delayed 
wound healing, infection, nipple-areolar complex problems, scarring, asym-
metry and the need for further surgery. Continuous variables are reported as 
mean ± SD, and categorical variables are reported as proportions.
results: Of the nine patients included in the study, delayed wound 
healing occurred in 22% of cases. Wound infections occurred in 66.7% of 
cases, with 22.2% experiencing a second wound infection. One patient 
experienced partial nipple-areolar complex loss on the radiated breast. 
There was abnormal scarring in 33.3% of radiated breasts. Postoperative 
asymmetry occurred in 77.8% of patients. Additional surgery was per-
formed on three patients (33.3%).
ConClusions: Results of the present study suggest that women with a 
history of breast cancer treated by lumpectomy and radiation experience 
higher occurrence of postoperative complications on the radiated breast 
following bilateral breast reduction. Patients must be informed of these 
potential risks and require careful postoperative follow-up. An appropriately 
powered, prospective, multicentred study is required to draw definitive con-
clusions.
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une réduction mammaire bilatérale après un cancer 
du sein : une étude cas-témoins

oBJeCtiF : De nombreuses femmes subissent une réduction mammaire 
bilatérale après une lumpectomie et des radiations pour traiter un cancer du 
sein causé par une hypertrophie mammaire. L’issue de ces patientes, axée 
sur les complications et la nécessité de procéder à des opérations supplé-
mentaires, est analysée.
MÉthodoloGie : Les chercheurs ont mené une étude cas-témoins appa-
riée auprès de patientes étant elles-mêmes leur propre sujet témoin (le sein 
traité contre le cancer était le « cas » et le sein non atteint, le « témoin »). Ils 
ont repéré les patientes au moyen des dossiers hospitaliers de 1980 à 2007. 
Ils ont inclus les patientes traitées par lumpectomie et radiation qui ont 
subi une réduction mammaire bilatérale par la suite. Ils ont assemblé les 
données relatives à la démographie, aux antécédents médicaux et aux com-
plications périopératoires et postopératoires. Les issues mesurées étaient les 
hématomes ou les séromes, le retard de guérison de la plaie, l’infection, les 
problèmes du complexe mamelon-aréole, la cicatrisation, l’asymétrie et la 
nécessité de procéder à d’autres opérations. Les variables continues sont 
déclarées sous forme de moyenne ± ÉT, et les variables catégoriques, sous 
forme de proportions.
rÉsultAts : Chez les neuf patientes incluses dans l’étude, les chercheurs 
ont remarqué un retard de guérison de la plaie dans 22 % des cas et des 
infections de la plaie dans 66,7 % des cas, dont 22,2 % de deuxième infec-
tion. Une patiente a présenté une perte partielle du complexe mamelon-
aréole sur le sein ayant subi des radiations. On observait des cicatrices 
anormales sur 33,3 % des seins traités, et une asymétrie postopératoire chez 
77,8 % des patientes. Trois patientes ont subi des opérations supplémen-
taires (33,3%).
ConClusions : D’après les résultats de la présente étude, les femmes 
ayant des antécédents de cancer du sein traitées par lumpectomie et radia-
tion présentent une plus forte occurrence de complications postopératoires 
après une réduction mammaire bilatérale. Les patientes doivent être infor-
mées de ces risques potentiels et ont besoin d’un suivi postopératoire atten-
tif. Une étude prospective multicentrique comportant un nombre suffisant 
de sujets s’impose pour tirer des conclusions définitives.
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A thorough chart review was performed to identify the patient’s 
oncological treatment and relevant medical history that may have 
affected their postoperative wound healing abilities (Table 1). The 
nature of the lumpectomy site, ultimate stage of the patient, radiation 
protocols and chemotherapy protocols were also reviewed. Surgical 
factors including postoperative complications and the patient’s self-
reported level of satisfaction with the outcome of the reduction 
procedure following the lumpectomy and radiation were collected. 
Finally, mammography and cancer surveillance results for evidence of 
disease recurerence?were reviewed (Table 2).

All patients had undergone axillary staging, predominantly axillary 
node dissection, with two patients undergoing sentinel lymph node 
biopsies. The reduction procedures were performed by two separate 
surgeons, and the majority of patients underwent a bilateral inferior 
pedicle reduction mammoplasty procedure. A superior pedicle reduc-
tion mammoplasty was performed on only one patient. All patients 
were treated with perioperative antibiotics (a first-generation cephalo-
sporine agent). In all cases, the lumpectomy scar site specimen was 
sent separately to pathology. All patients underwent postoperative 
mammograms to establish a new baseline. These were usually per-
formed six months following their reduction procedure.

Because there were no reported cases of bilateral lumpectomy and 
radiation, the patients served as their own control and, thus, a retro-
spective matched case-control study was undertaken. The cancer-
treated breast served as the case study and the healthy, untreated 
breast was deemed the control. All patients underwent a reduction 
mammoplasty. Continuous variables were reported as mean ± SD, and 
categorical variables were expressed as proportions.

results
Fifty-eight patients were initially identified for potential inclusion in 
the present retrospective match case-control study. However, 
48 patients were excluded on the basis of having undergone a 

balancing unilateral breast reduction or insertion of a prosthesis on the 
treated or opposite breast. Because one patient’s chart was incomplete, 
nine patients were included in the study analysis.

The mean patient age was 56.22±9.23 years, and the mean body 
mass index for the group was 30.02±4.02 kg/m2. Self-reported bras-
siere size of the patients ranged from 34 DD to 44DDD with a com-
parable mean sternal notch to nipple distance between breasts of 
approximately 32 cm.

Three patients suffered from hypertension. One patient had signifi-
cant comorbidities including rheumatoid arthritis (treated with pred-
nisone and methotrexate) and dyslipidemia. She had undergone a 
previous mastopexy and had received superficial radiation treatment 
to the chest and neck area for acne vulgaris. Of the nine patients stud-
ied, the majority of breast cancer was found within the periareolar 
region of the left breast. The second most common site of malignancy 
was within the upper outer quadrant of the left breast. One patient had 
not undergone node sampling or investigation because her diagnosis 
was of localized ductal carcinoma in situ. The patients’ tumours were 
predominantly stage 1, with only one tumour being of higher stage. 
There was an equivalent number of hormone receptor-positive and 
hormone receptor-negative tumours, and three of the patients (30%) 
had positive axillary lymph nodes at the time of their staging. The 
majority of affected breasts underwent treatment with 5000 cGy pho-
ton beam radiation, and three patients (30%) underwent treatment 
with postoperative chemotherapy. The average time interval between 
cancer treatment and reduction mammoplasty was 5.4±4.69 years.

The weight of the tissue resected during the reduction mammo-
plasty ranged from 100 g to 1750 g. The results revealed that the 
majority of patients (78%) had a benign scar site. However, two 
patients were found to have foci of ductal carcinoma in situ within the 
treated breast (3 mm and 4 mm) (Table 3). These patients were sub-
ject to rescreening and surveillance as a result of these findings. The 
follow-up of all patients ranged from four months to seven years fol-
lowing their reduction procedure, with a mean follow-up time of 
32.89±26.87 months.

Table 1
Patient data extracted during the chart review process
Demographic factors and relevant medical history

Age
Body mass index
Self-reported brassiere size
Previous breast surgery and radiation therapy
Diabetes
Smoking
Chronic renal failure
Hypertension
Dyslipidemia
Immunocompromisation
Connective tissue disorders
Use of steroid or antirheumatoid therapy

Lumpectomy
Site
Status of surgical margins

Tumour size
Nodal involvement
Final pathological diagnosis

Radiation
Length
Site
Dose
Fractions

Chemotherapy
Length
Type

Table 2
Surgical factors and recurrence data*
Reduction mammoplasty

Length of time between termination of breast cancer treatments and 
reduction

Surgeon
Preoperative marking and planning of new sternal notch to nipple  

distance and pedicle width
Technique
Amount of breast tissue resected
Use of intraoperative consultation or frozen section
Final pathological results
Perioperative use of antibiotics, drains and homecare

Patient satisfaction (self-reported)
Complications

Hematoma
Seroma
Fat necrosis
Delayed wound healing (>2 weeks)
Wound infection (positive wound cultures/clinical suspicion and resolution 

on treatment with antibiotics)
Nipple-areolar complex problems
Scarring complications
Need for additional revision surgery

Mammography and cancer surveillance
Results of mammograms and follow-up notes reviewed for recurrence of 

disease

*Factors pertaining to the surgery and postoperative disease recurrence that 
were collected for review



COPYRIGHT PULSUS GROUP INC. – DO NOT COPY
Dal Cin et al

Can J Plast Surg Vol 20 No 1 Spring 2012e8

The complications observed within the case breasts were delayed 
wound healing (22.2%) and infection (66.7%), with some patients 
experiencing a second infection (22.2%) (Table 4). One patient 
experienced areolar tissue loss; however, there was no reported nipple 
loss. Thirty-three per cent of the patients developed significant scar-
ring within the radiated breast, such as persistent indentation at the 
lumpectomy site. Complications of hematoma, seroma or fat necrosis 
did not occur in any patients, and none of the treated breasts required 
revision surgery. Interestingly, 33% of the control breasts required 
revision surgery in the form of repeat reduction mammoplasty.

On examination of the self-reported patient outcomes, it was found 
that 77.8% of patients were concerned with persistent asymmetry fol-
lowing reduction due to greater ptosis and volume in the normal con-
trol breast. Three patients underwent repeat balancing unilateral 
breast reductions to the control breast to correct the asymmetry and, 
in both cases, 200 g of breast tissue were removed. These patients were 
very pleased with the result of this procedure. Patients reported relief 
of their symptoms attributed to macromastia within 24 h of the reduc-
tion mammoplasty procedure.

One patient was shown to have a 4 mm focus of ductal carcinoma in 
situ on pathology from her breast reduction specimen of the breast pre-
vously treated for cancer (Table 3). In a follow-up mammogram per-
formed nine months after her reduction mammoplasty, a density was 
seen and invasive ductal carcinoma was found on core biopsy. She thus 
underwent a modified radical mastectomy approximately three months 
later.

disCussion
The results of our study suggest that women with a history of breast 
cancer treated by lumpectomy and radiation experience a higher 
occurrence of postoperative complications in the treated breast. These 
complications include delayed wound healing, infection, partial nip-
ple-areolar complex loss and abnormal scarring. These complications 
occurred in the lumpectomy and radiation-treated breasts, but not in 
the normal control breasts. Similarly, Handel et al (6) also reported 
delayed wound healing and areolar complications in a patient who had 
undergone a reduction mammoplasty after radiation therapy. 
Furthermore, several studies have found that previous irradiation is 
related to an increased risk of surgical infections (7-9).

Postoperative asymmetry of the breasts was also present in a high 
proportion of the patients, with the control breast being more ptotic 
and larger in size than the treated breast. This may indicate a tendency 
for the control breast to be under-reduced, and could lead to the need 
for additional balancing surgical procedures in some patients. 
Interestingly, 200 g of breast tissue were removed from each of the 
patients who underwent repeat reduction mammoplasty on the con-
trol breast. The sample size was too small to suggest that the control or 
unradiated breast be over-reduced by 200 g in future patients. However, 
this theory will need further prospective study.

There is an approximately 20% risk of delay in wound healing in 
the radiated breast, more particularly at the T-junction for the inferior 
pedicle reduction, and a 10-fold increased risk of postoperative wound 
infection in a radiated breast. Therefore, it is imperative to consider 
the likely prolonged and possibly complicated postoperative wound 
healing course of the radiated breast. Based on these data, we conclude 
that patients must be counselled on these risks and the variation in 
healing of one breast from the other depending on previous radiation 
treatments. Close and careful follow-up of these patients in the pos-
toperative period is also suggested. Long-term monitoring of the asym-
metry of the breasts is especially recommended because this may 
become evident once postoperative edema subsides. It is estimated 
that asymmetry is present in 35% of patients who have undergone 
lumpectomy and radiation, with only 14% of these patients seeking 
additional surgery (1). Due to the findings of ductal carcinoma in situ 
in two of the nine patients studied, we emphasize the importance of 
sending the samples from the lumpectomy site and scar separately for 
analysis at the time of reduction mammoplasty. A new postoperative 

baseline mammogram should be completed six months after the reduc-
tion mammoplasty.

In recent years, prospective studies have been published that per-
tain to patient outcomes after reduction mammoplasty with subse-
quent long-term follow-up (10). Similar prospective studies were 
conducted by Blomqvist et al (11) and Behmand et al (12), but with 
short-term postoperative follow-up periods ranging from six to 
12 months. Behmand et al’s analysis of the study performed by 
Chadbourne et al (13) reported that reduction mammoplasty improved 
the physical and psychological symptoms associated with breast hyper-
trophy. Thoma et al (14) demonstrated that breast reduction results in 
the improvement of breast hypertrophy symptoms within a month fol-
lowing surgery. It was also found that this improvement was stable for 
up to one year, with the added benefit of a positive health-related qual-
ity of life effect, yielding a lifetime gain of 5.32 quality-adjusted life 
years. These studies highlight the physical and psychological benefits 
of breast reduction surgery on a patient within the normal population 
experiencing breast hypertrophy symptoms. The benefits of breast 
reduction surgery on patients afflicted with breast cancer remain 
unstudied. One can surmise that the benefits of surgery would apply 
equally to the breast cancer patient, but would they be mistaken? The 
question remains of whether the benefits of breast reduction surgery 
are diminished by the complications resulting from tissue’s poor wound 
healing ability because of previous radiation.

Although the incidence of breast cancer has stabilized in Canada 
within the past five years, there has been an associated 25% decrease 
in mortality, with five-year survival rates for patients living with breast 
cancer expected to be up to 80% (15). While the true incidence of 
breast hypertrophy is not known, one can surmise that a subpopulation 
of breast cancer patients are living with significant symptoms due to 
macromastia or breast hypertrophy. On completion of their breast 
cancer treatments, many seek surgical consultation for breast reduc-
tion mammoplasty to contend with the resultant breast asymmetry and 
continued symptoms of breast hypertrophy.

We acknowledge that there were limitations to our study. We had a 
very small sample size and, therefore, no statistical analyses could be 
performed. The present study was also retrospective in nature, which 
can result in incorrect or incomplete data. However, our findings give 

Table 4
Postoperative complications

breasts
Case (n=9) Control (n=9)

Delayed healing, n (%) 2 (22.2) 0 (0)
Infection, n (%) 6 (66.7) 0 (0)
Infection 2, n (%) 2 (22.2) 0 (0)
NAC loss, n (%) 1 (11.1) 0 (0)
Scarring, n (%) 3 (33.3) 0 (0)
Revision surgery, n (%) 0 (0) 3 (33.3)

NAC Nipple-areolar complex

Table 3
Results of reduction mammoplasty

Patient
Resection amount, g

PathologyCase Control Total
1 539 639 1178 Benign
2 293 550 843 Benign
3 419 337 756 (L) 3 mm focus DCIS
4 226 428 654 Benign
5 100 250 350 Benign
6 1750 1750 3500 Benign
7 540 370 910 Benign
8 480 1000 1480 Benign
9 67 653 720 (R) 4 mm focus DCIS

DCIS Ductal carcinoma in situ; L Left; R Right
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better insight to patients of the potential risks of reduction mammo-
plasty. A summary of the nature and rate of complications on the radi-
ated breast is provided by the present analysis. It has also led to the 
proposal of a new surgical principle stating that due to greater con-
tracture post-treatment of the radiated breast tissue, one should avoid 
the tendency to under-reduce the control breast by perhaps resecting 
200 g more than anticipated.

ConClusion
The results of the present retrospective, match case-control study, 
although having a small sample size, suggest that women with a history 
of breast cancer treated by lumpectomy and radiation can successfully 
undergo reduction mammoplasty surgery for the treatment of breast 
hypertrophy and its related physical and psychological symptoms. A 
high occurrence of postoperative complications on the radiated breast 
following bilateral breast reduction was observed, and the risk of com-
plications of delayed wound healing, infection and scarring were 
increased four- to 10-fold. However, physicians should inform the 
patient that the primary purpose of the bilateral reduction mammo-
plasty procedure is to reduce the adverse symptoms caused by their 
macromastia. The physician should emphasize that while the proced-
ure will be successful in achieving this goal, the irradiated breast may 
have a suboptimal cosmetic result and that complications may arise. 
Therefore, after proper patient counselling that results in realistic 
expectations, the patient can undergo a successful reduction mammo-
plasty to relieve the symptoms of her breast hypertrophy. Thorough 
follow-up of wound healing and mammographic surveillance six 
months following surgery is imperative.
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