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health and aesthetic satisfaction.

Methods We retrospectively reviewed 21 patients who underwent breast reconstruction
with PMRT between November 2004 and November 2010. We collected data regarding the
various methods of mastectomy, and the modality of adjuvant therapy, such as chemotherapy,
hormone therapy, and radiotherapy. Telephone interviews were conducted to study the general
and aesthetic satisfaction.

Results Patients who received PMRT after breast reconstruction showed a greater complication
rate than those undergoing breast reconstruction after PMRT (P=0.02). Aesthetic satisfaction
was significantly higher in the groups undergoing breast reconstruction after PMRT (P=0.03).
Patients who underwent breast reconstruction before PMRT developed complications more
frequently, but they expressed greater aesthetic satisfaction with the treatment.

Conclusions It is recommended that the complication rates and aesthetic satisfaction after
breast reconstruction be carefully considered when determining the optimal timing for
radiotherapy.
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INTRODUCTION of breast cancer can be explained by an increasingly Westernized

lifestyle, a decrease in child birth and lactation, and early breast
The prevalence of breast cancer is increasing in Korea and in cancer screening. However, early detection, surgery, chemother-
the West. In 2008, breast cancer was the second most frequent apy, radiotherapy, and hormone therapy have reduced the mor-
cancer affecting women in Korea [1]. The increased incidence tality rate of breast cancer [2]. In particular, for mastectomy and
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radiation therapy, reductions in local recurrence and improve-
ments in overall survival have been demonstrated in many stud-
ies. However, with post-mastectomy radiation therapy (PMRT),
itis difficult to determine the optimal timing of radiation therapy
in relation to breast reconstruction. Immediate reconstruction
and delayed reconstruction have both been performed. Immedi-
ate reconstruction has many advantages over delayed reconstruc-
tion and is currently preferred [3]. However, delayed reconstruc-
tion is preferred in cases requiring radiation therapy due to the
complications of PMRT. In addition, factors such as aesthetics
and patient satisfaction play a major role in determining the se-
quence and timing of PMRT and breast reconstruction [4,5].

In this paper, we study the timing of breast reconstruction for
patients who have undergone mastectomy with radiation thera-
py, that is, PMRT before and after breast reconstruction, focus-
ing on complications, overall health, and aesthetic satisfaction.

METHODS

Patients

We retrospectively studied 21 patients who underwent mastec-
tomy as well as PMRT as adjuvant therapy for breast cancer from
November 2004 to November 2010. The patients were divided
into 2 groups: 1) the group that received breast reconstruction
immediately after mastectomy, followed by radiation therapy,
and 2) the group that received delayed breast reconstruction
following PMRT. The mean periods between radiotherapy and
breast reconstruction were 1.2 months and 7.1 months in the

former and the latter groups, respectively.

Methods

A retrospective study on mastectomy, PMRT, chemotherapy,
and hormone therapy was conducted using medical records,
including cases in which complications had occurred during
treatment. Surgical complications included systemic complica-
tions such as recurrence, metastasis, flap necrosis, fat necrosis,
hematoma, and local complications.

The patients’ overall condition and aesthetic satisfaction in the
long-term follow-up were assessed via a telephone survey. The
telephone survey was performed a second time after a 4-month
interval. The Michigan Breast Reconstruction Outcome Study
questionnaire contained the following 5 items about overall sat-
isfaction: 1) Knowing what I know today, I would choose to have
breast reconstruction. 2) Knowing what I know today, I would
choose to have the type of reconstruction I had. 3) Overall, I am
satisfied with my reconstruction. 4) I would recommend the type
of reconstructive procedure that I had to a friend. 5) I feel I had suf-
ficient information regarding the procedure to make an informed
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choice. With regard to aesthetic satisfaction, the following 2 items
were used: 1) The size and shape of my breasts are the same. 2) It
feels natural and tender when I touch my breasts. Questionnaire
responses were scored on a S-point Likert scale with scores rang-
ing from “very satisfied” ) to “very dissatisfied” 1).

Statistical analysis

For statistical analysis, SPSS ver. 17.0 (SPSS Inc., Chicago, IL,
USA) was used. For the implementation time and complica-
tions of the radiation therapy as well as the overall satisfaction
and aesthetic satisfaction, the chi-square test was used. The
internal consistency of the questionnaire was assessed using
Cronbach’s alpha. The test-retest reliability was analyzed using

Pearson’s correlation coefficient. P < 0.05 was defined as statisti-

cally significant.

RESULTS

Patient characteristics

The average age of the patients was 40.8 years. The patients who
received radiation therapy after breast reconstruction averaged
36.3 years of age, whereas the group that received breast recon-
struction after radiation averaged 48.0 years of age. None of the
21 patients had notable medical histories. Among them, 15 pa-
tients underwent a modified radical mastectomy for breast can-
cer, 3 patients underwent skin-sparing mastectomy with axillary
lymph node dissection, and 3 patients underwent nipple-sparing
mastectomy with axillary lymph node dissection. Two patients
had stage O cancer, 3 patients had stage 1, 8 patients had stage 2,
6 patients had stage 3, and 2 patients had stage 4 cancer. In total,
16 patients received adjuvant chemotherapy, 13 received hor-
mone therapy, and 21 received radiation therapy. The average
hospital stay for the breast reconstruction patients was 21.7 days.
The hospital stay after PMRT was 17.1 days on average (Table
1). Transverse rectus abdominis myocutaneous (TRAM) flap
breast reconstruction was performed in 15 patients, a latissimus
dorsi musculocutaneous island flap was performed in 4 patients,
and an extended latissimus dorsi musculocutaneous island flap

was performed in 2 patients.

Table 1. Patient demographics

Reconstructionbefore Reconstruction after

PMRT (n=13) PMRT (n=8)
Age 36.3+6.0 48.0+3.3
Chemotherapy 11/13 (84.6) 5/8 (62.5)
Hormone therapy 10/13 (76.9) 3/8 (37.5)
Hospital days 21.7+£9.4 17147

Values are presented as mean=standard deviation or number (%).
PMRT, postmastectomy radiotherapy.
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Complications that occurred after breast reconstruction in-
cluded seroma, hematoma, contracture, fat necrosis, and flap
loss. In total, 6 cases of complications were reported for the
group that underwent breast reconstruction before radiation
therapy, whereas only 1 case was reported for the group that un-
derwent breast reconstruction after radiation therapy. Therefore,
the incidence of complications in the group receiving PMRT af-
ter breast reconstruction was significantly higher than that of the
group receiving PMRT before breast reconstruction (P=0.03)
(Table 2). The mean dosage of radiation therapy in the groups
for breast reconstruction before and after PMRT was 5,632.3
cGy and 5,837.5 cGy, respectively. The difference in the dosage
between the two groups was statistically insignificant.

In the breast reconstruction before PMRT group that received
hormone therapy, the complication rate was 6/10 (0.6). The
complication rate of patients who did not receive hormone
therapy in the aforementioned group was 2/3 (0.66). In the
group that had breast reconstruction after PMRT, the patients
who received hormone therapy had no complications, where
as the patients who did not receive hormone therapy showed
a complication rate of 1/3 (0.33). The complication rate based
on having received hormone therapy was statistically insignifi-

cant.

Findings from the questionnaire
The patients’ overall satisfaction with breast reconstruction was
22.3 onascale of 1-25 after radiation therapy and 22.2 for PMRT
after breast reconstruction; there was no significant difference
between these groups. With regard to aesthetic satisfaction after
breast reconstruction, the patients who underwent PMRT after
surgery had an average score of 8.3 on the Likert scale, and this
score was 7.0 for the group that underwent breast reconstruction
after radiation therapy; the difference was found to be statisti-
cally significant (P=0.03) (Table 3).

The Cronbach’s alpha assessing the internal consistency of the
questionnaire regarding the patient’s overall satisfaction and aes-
thetic satisfaction was 0.787 and 0.75S, respectively. Test-retest

reliability was assessed with Pearson’s correlation coefficient

Table 2. Complications

Reconstruction Reconstruction

before PMRT after PMRT
Seroma 2 0
Hematoma 0 1
Contracture 1 0
Fat necrosis 1 0
Flap loss 2 0
Total incidence 6 1
PMRT, postmastectomy radiotherapy.
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(P<0.001).

DISCUSSION

Classical mastectomy, radiation therapy, and chemotherapy are
currently used to treat breast cancer. A 10% increase in survival
has been reported in patients with lymph-node-positive breast
cancer undergoing PMRT [2,6]. Accordingly, radiation therapy
after breast cancer treatment has been increasingly implemented,
but the appropriate timing of breast reconstruction and PMRT
remains of great concern [7].

Radiation therapy before breast reconstruction is preferable
because the appropriate amount of radiation can be applied fol-
lowing mastectomy; it is difficult to deliver sufficient radiation
to the target when breast reconstruction flaps, tissue expanders,
or implants are present as a result of breast reconstruction [8].
Thus, the presence of reconstructed tissue or implants mitigates
the effects of PMRT, thereby requiring an increase in radiation
during therapy, which can cause dermatitis. In addition, it is
more difficult to precisely target the tumor tissue; therefore, the
radiation can damage the heart, lungs, or other organs in close
proximity to the breast with possibly fatal consequences. In this
study, the high rate of complications associated with PMRT ad-
ministered after breast reconstruction suggests that the radiation
is not precisely delivered to the target and/or that the amount
is not sufficient for treatment (Table 2). Thus, it is preferable to
perform radiation therapy before breast reconstruction.

Radiation permanently damages the microvasculature and
can lead to fibrosis and failure of the wound healing process [9].
Evans et al. [10] studied 39 cases of implant-based breast recon-
structions with radiation treatment and 338 cases of implants
without radiation therapy; they reported significantly increased
capsular contracture, pain, implant removal, and complications

in the group receiving PMRT. Spear and Onyewu [ 11] suggested

Table 3. Patient satisfaction

Reconstruction

Reconstruction

before PMRT after PMRT
General satisfaction 22.3%+1.2 222+1.2
Q1 4.4+0.5 45105
Q2 4.3+0.8 47+£04
Q3 46+0.4 45105
Q4 44+05 42404
Q5 4.3+0.6 42+0.4
Aesthetic satisfaction 8.3+0.7 7.0+1.0

PMRT, postmastectomy radiotherapy; Q1, knowing what | know today, | would
choose to have breast reconstruction; Q2, knowing what | know today, | would
choose to have the type of reconstruction | had; Q3, overall, | am satisfied with my
reconstruction; Q4, | would recommend the type of reconstructive procedure that |
had to a friend; Q5, | feel | had sufficient information regarding the procedure to
make an informed choice.
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the use of a non-autologous flap, but the TRAM flap of Tran et al.
[12] and the deep inferior epigastric perforator flap of Rogers and
Allen [13] were associated with decreased aesthetic satisfaction
as well as flap fibrosis, fat necrosis, flap contracture, and asymme-
try of the breast resulting from volume loss. Fosnot et al. [ 14] re-
ported an increase in flap revision caused by blood vessels of the
irradiated flaps. The present study similarly found a higher rate of
complications in the group that underwent breast reconstruction
after PMRT (Table 2). The present study evaluated various types
of reconstructed flaps including the TRAM flap, the latissimus
dorsi musculocutaneous island flap, and the extended latissimus
dorsi musculocutaneous island flap, and no significant differences
in the complication rates were observed among the different flap
types. Therefore, radiation therapy generally provides a lower
complication rate.

In addition, in this paper, metastasis occurred in patients re-
ceiving PMRT after breast reconstruction, which suggests that
death may result from margin-positive cancer, lymph node in-
volvement, or micro-metastasis that remains after mastectomy in
delayed reconstruction. Buchholz et al. [ 15] reported an increase
in the rate of metastasis and a reduction in the survival rate of pa-
tients who needed radiation therapy, but delayed treatment for
6 months. Thus, reconstruction is performed immediately after
mastectomy to shorten the treatment period and allow for faster
commencement of radiation therapy.

In the present study, complications occurred more frequently
with early breast reconstruction. However, the patients receiving
early breast reconstruction expressed greater aesthetic satisfac-
tion than the patients receiving radiation therapy and delayed
breast reconstruction (Fig. 1). Similar findings were also report-
ed by Khansa et al. [16] and Lee et al. [17]. Breast reconstruc-

Fig. 1. Percent patient satisfaction

There was no difference in the general satisfaction of the two groups.
Aesthetic satisfaction was significantly greater in the reconstruction
before postmastectomy radiotherapy (PMRT) group.
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tion compensates for the emotional loss of patients undergoing
mastectomy and provides support for the patient’s self-image
[18-22]. The incidence of depression was found to be higher in
patients undergoing delayed reconstruction, and sexual desire
and satisfaction were also reduced in the same group [19]. Pa-
tients receiving immediate reconstruction have a shorter overall
treatment period, which reduces the cost of treatment [23,24].
Thus, when determining the appropriate timing for breast
reconstruction, medical complications as well as the patient’s
psychological condition and satisfaction should be taken into
account.

The treatment of breast cancer is no longer confined to one as-
pect of the medical field; it should include physicians, surgeons,
radiologists, and plastic surgeons, and it should also address the
patients’ own opinions and goals. The limitations of this study
are as follows. First, the study was a retrospective investigation
that evaluated patients between 1 and 7 years after treatment,
which decreased the consistency of the results. Second, although
the response rate of the telephone survey was 100%, the exclu-
sion of the surgeons’ opinion of the overall procedure may have
also affected the results. This study evaluated the timing of breast
reconstruction and PMRT for breast cancer with respect to aes-
thetic satisfaction and complications. The patient’s satisfaction,
complications, and reduction of metastasis are essential factors
in the decision-making process for breast reconstruction and

thus require further intensive study.
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