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Background: The majority of English literature has reported on the 

somewhat conflicted outcomes of the effect of radiotherapy on im- 

mediate breast reconstruction. However, data specifically related to 

patients of Asian descent has been scarce. This retrospective study 

aims to shed light on this topic to aid in the management of this 

group of patients. 

Methods: All patients who received immediate free perforator flap- 

based breast reconstruction under a single surgeon over a 10- 

year period were included in the study. Patient characteristics, on- 

cological and surgical data were collected. Patients were divided 
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into post-mastectomy radiotherapy (PMRT) and non-PMRT groups. 

The final aesthetic outcome was assessed by a surgeon-reported 

outcome questionnaire. Patient satisfaction and psychological out- 

comes were assessed using validated patient-reported outcome 

(PRO) questionnaire (BREAST-Q), breast reconstruction, and postop- 

erative module. 

Results: A total of 101 women, with an average age of 44.7 ± 8.4 

underwent perforator flap-based reconstruction. Fifteen patients 

received PMRT, with remaining 86 patients in the non-PMRT group. 

The mean duration of follow-up was over 5 years ( p = 0.514). 

The recurrence rate was acceptable in the PMRT group (3/15, 

p = 0.129). There were no significant differences in complication 

rates between the two groups ( p = 1.0 0 0). The aesthetic outcomes 

were comparable ( p = 0.342). PRO appears to be lower in the PMRT 

group. 

Conclusions: Immediate breast reconstruction with PMRT in the 

local patient cohort is oncologically safe, acceptable complication 

profile, revision rate, and aesthetic outcome. PRO showed lower 

scores in several categories, which differ from normative data gen- 

erated in the Western population. Further studies will need to ex- 

amine the confounding effects of radiation in this specific popula- 

tion. 

© 2023 The Author(s). Published by Elsevier Ltd on behalf of 

British Association of Plastic, Reconstructive and Aesthetic 

Surgeons. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 
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There are two schools of thought regarding the timing of breast reconstruction when post-

astectomy radiotherapy (PMRT) is required. The decision depends on the belief in the extent of

adiotherapy’s influence on the outcomes of the surgery, especially on the final aesthetics achieved

ver the psychological benefit of immediate reconstruction. 1 In the senior author’s (JJH) practice, the

ultidisciplinary oncology team did not discourage patients from undergoing immediate breast recon-

truction when PMRT is required. This is partly based on recent systematic reviews 2 , 3 demonstrating

o significant differences in outcomes between delay and immediate reconstruction and good out-

omes in using perforator flap-based free flap options. 4 In addition, similar to the prevalence and

roader indications of digital replantation in Asia, 5 a culture influenced by Confucianism placed sig-

ificant emotional significance on the loss of body parts. 

Despite this, the outcomes of surgery and the patient perceived experience still requires substan-

iation. A survey of the literature reveals a paucity of information for Asian women in the English

iterature undergoing perforator flap-based breast reconstruction. The differences in attitude of Asians

oward reconstruction and deficiency of data in this aspect have been noted, 6 , 7 particularly in relation

o patient-reported outcomes (PRO). Several studies utilized non-validated tools for this purpose. 6 , 8 , 9

o date, only Chao et al 10 performed a comprehensive review of the changes in the PRO between

omen receiving various types of breast reconstruction. However, the specific issue of outcomes dif-

erences in perforator flap-based reconstruction receiving PMRT was only looked at by He et al 11 uti-

ized the current gold standard in PRO (BREAST-Q). However, the outcomes were not reported in its

ntirety and the primary reconstruction option were pedicled transverse rectus abdominis musculo-

utaneous (TRAM) with only small numbers of perforator-based free flaps. This article thus intends to

hed more light on this topic. 
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The current study retrospectively evaluates differences in the postoperative journey between Asian

emale patients who have undergone immediate free perforator flap-based reconstruction with and

ithout PMRT. Oncological outcomes, significant surgical and radiation-related complications, subjec-

ive aesthetic outcome from the surgeon’s perspective, and PRO were assessed. 

atients and methods 

Institutional review board committee (IRB No. 201900634B0) approval was obtained. This is a ret-

ospective cohort study. Patients were divided into two groups: Immediate breast reconstruction with

r without PMRT. All patients who received immediate breast reconstruction for cancer treatment by

he senior author (JJH) between July 2008 and December 2018 were identified. Patients who had re-

urrence, previous radiation therapy, or lost to follow-up were excluded from the study. To avoid the

onfounding effect of flap vascular complications, this group of patients was also excluded (Supple-

entary Table 1). 

ata collection 

Data concerning patient’s demographics, including age, body mass index (BMI) and the type of

ree flap used for reconstruction were collected. Flaps used for reconstruction included deep inferior

pigastric perforator (DIEP) flaps, muscle-sparing transverse rectus abdominis musculocutaneous (ms-

RAM) flaps and profunda artery perforator (PAP) flaps. 

Oncological profile and treatments, including tumour staging, oestrogen and progesterone receptor

tatus, human epidermal growth factor receptor 2 (HER2) status, neoadjuvant and adjuvant chemo-

adiotherapy, and the type of mastectomy were recorded. 

To assess if the reconstruction impacted the oncological outcomes of the patients, all medical

ecords were assessed throughout the duration of follow-up (up until April 2021) to document any

igns of recurrence, including locoregional or metastasis that developed after the completion of treat-

ent. The interval between reconstruction and radiotherapy were examined to assess if the recon-

truction delayed the treatment of any patients that developed recurrence. 

To obtained information to compare postoperative recovery between the two groups, early (within

 month postoperatively) and late (over a month postoperatively) complications were collected. Early

omplications include mastectomy skin flap necrosis, infection, haematoma, partial necrosis of the

rimary flap, and nipple areolar complex necrosis. Late complications include fat necrosis and chronic

ersistent wounds that required surgical intervention. Any complications related to radiation therapy

ere recorded. 

urgeon-reported aesthetic outcome (SrAO) 

To compare subjective aesthetic outcome of the two groups, a panel of six board certified plastic

urgeons (not included in the authors list) were recruited for the assessment. With the panel blinded

o the two groups, they were first provided the standard postoperative photographs of the patients

or a 3 minute assessment. These photographs were taken at least 1 year post-breast reconstruction

non-PMRT group) or at least 6 months postradiotherapy (PMRT group). After the designated time,

ach surgeon from the panel is required to rate the aesthetic outcomes using a visual analogue scale

hat consists of five items which include 1) the shape of the reconstructed breast; 2) the symmetry

f the inframammary fold (IMF); 3) the symmetry of the bilateral breast volume; 4) the symmetry

f the bilateral breast shape; and 5) the overall reconstructive appearance. Each of the five items was

ated on a numerical scale from 1 to 5, ranging from 1, which is “very unsatisfactory” to 5 being “very

atisfactory.”

atient-reported outcome (BREAST-Q) 

Subjective PRO was evaluated using BREAST-Q 

12 , 13 at least 1 year after immediate breast recon-

truction (non-PMRT group) or at least 6 months postradiotherapy (PMRT group). The breast recon-
239 
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truction module with the life of the quality and satisfaction domains (psychosocial well-being, physi-

al well-being, sexual well-being, satisfaction with breasts, and satisfaction with care) were used. Each

omain, items are summed and translated to a 0 to 100 scale, with greater values indicating higher

atisfaction and better health-related quality of life. As the questionnaire was prescribed retrospec-

ively, only the postoperative part of the module was used. 

adiotherapy 

A dose to 50 0 0–5040 cGy divided into 25–28 fractions was provided. Besides, the detailed protocol

as modified at the discretion of the radiation oncologists on an individual-case basis, accounting for

actors such as the involvement of internal mammary nodes and other factors. 

urgical technique 

Preoperative marking was done with the patients in standing position, the markings included the

idline, anterior axillary line, IMF, and the upper border of bilateral breasts. The surgery was started

n a two-team approach, with breast surgeons performing the mastectomy and the reconstructive sur-

eon harvesting the flap. The recipient vessels were prepared after the mastectomy was finished be-

ore the pedicle of the flaps was divided. After microvascular anastomosis, the redundant flap was

xcised. De-epithelialization was partially done before the inset to confirm the final monitor skin flap

ocation. The IMF and lateral border of the breast were reinforced by suturing the mastectomy skin

ap to the chest wall. After completing the de-epithelialization of the buried part of the flap, the

ounds were closed primarily. 

tatistics 

All data are presented as mean ± standard deviation (SD) and range. All statistical analyses were

erformed using SPSS software (IBM SPSS Statistics for Mac, version 21, IBM Corp., Armonk, USA); t-

ests were conducted to compare the cohorts with regard to continuous variables, and chi-square tests

ere conducted for categorical variables. A p -value of less than 0.05 was considered a statistically

ignificant difference. 

esults 

A total of 151 patients were first identified, of which 101 patients fulfilled the inclusion criteria.

ifteen out of the 101 patients (14.8%) underwent PMRT. The average follow-up were 5.2 ± 2.48 years

range 2.4–10.5) in the PMRT group and 5.73 ± 2.73 years (range 2.3–12.8) in the non-PMRT groups

 p = 0.514). 

aseline characteristics and flap choices 

The mean age of all patients was 44.7 ± 8.4 years old, with the PMRT group being statistically

ignificantly younger than the non-PMRT group with a mean age of 40.0 ± 7.5 and 45.5 ± 8.3, re-

pectively ( p = 0.019). Twelve of the 15 (80%) PMRT patients were in the 30 to 49-year-old age group,

hile there were more patients (31.4%) over 50 years of age in the non-PMRT group. The mean BMI

f our patient cohort was 24.2 ± 4.1. 92.9% of patients in both groups were under BMI of 30, sug-

esting our cohort of patients were lean females. Despite this, the most commonly utilized free flap

as the DIEP flap with PAP flap or conversion to ms-TRAM secondary option when sizable perfora-

ors were not available ( Table 1 ). The mean flap volume used in our patients was 460.3 ± 191.2 gm,

ith the PMRT group 458.4 ± 187.0 and non-PMRT group was 471.7 ± 222.6, respectively ( p = 0.810)

Supplementary Table 2). 
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Table 1 

Clinical characteristics and perforator flap choices between PMRT and non-PMRT groups. 

Non-PMRT group ( n = 86) PMRT group ( n = 15) p 

Age (years) 45.5 ± 8.3 (24–65) 40.0 ± 7.5 (29–53) 0.019 ∗

between 20–29 3 (3.5) 1 (6.7) 0.259 

30–49 56 (65.1) 12 (80.0) 

> 50 27 (31.4) 2 (13.3) 

BMI (kg/m 

2 ) 24.2 ± 4.2 (17.3–40.1) 24.5 ± 3.7 (19.5–32.0) 0.770 

< 30 78 (92.9) 13 (92.9) 0.621 

> 30 6 (7.1) 2 (13.3) 

Perforator flap used 0.208 

DIEP 75 (87.2) 11 (73.3) 

PAP 6 (7.0) 2 (13.3) 

Free ms-TRAM 5 (5.8) 2 (13.3) 

Values are presented as mean ± SD (range) or number (%). PMRT: post-mastectomy radiotherapy; BMI: body mass index; DIEP: 

deep inferior epigastric artery perforator flap; PAP: profunda artery perforator flap; ms-TRAM: muscle-sparing transverse rectus 

abdominis myocutaneous flap. 
∗ Significant statistical difference. 

Table 2 

Oncological profile and outcome between the non-PMRT group and the PMRT group. 

Non-PMRT group ( n = 86) PMRT group ( n = 15) p 

Type of mastectomy 0.010 ∗

SSM/NSM ALND (-) 26 (30.2) 0 (0.0) 

SSM/NSM ALND ( + ) 60 (69.8) 15 (100.0) 

TNM staging 

Stage 0 (DCIS) 21 (24.4) 0 (0.0) 0.002 ∗

Stage I 28 (32.6) 2 (13.3) 

Stage II 37 (43.0) 5 (33.3) 

Stage III 0 (0.0) 8 (53.3) 

ER status 0.489 

Positive 70 (81.4) 11 (73.3) 

Negative 16 (18.6) 4 (26.7) 

PR status 0.115 

Positive 65 (75.6) 8 (53.3) 

Negative 21 (24.4) 7 (46.7) 

HER2 status 0.665 

Positive 35 (40.7) 7 (46.7) 

Negative 51 (59.3) 8 (53.3) 

Neoadjuvant chemotherapy 7 (8.1) 6 (40.0) 0.004 ∗

Adjuvant chemotherapy 55 (64.0) 15 (100.0) 0.005 ∗

Time, surgery to RT (months) N/A 5.16 ± 2.62 (1.6–8.4) N/A 

Oncological outcomes 0.129 

Disease free 80 (93.0) 12 (80.0) 

Locoregional recurrence 0 0 

Distant metastasis 6 (7.0) 3 (20.0) 

Follow-up (months) 69.30 ± 33.25 (28.4–155.4) 63.28 ± 30.16 (28.8–127.4) 0.514 

Values are presented as number (%) or mean ± SD (range). PMRT: post-mastectomy radiotherapy; SSM: skin-sparing mastec- 

tomy; NSM: nipple-sparing mastectomy; ALND: axillary lymph node dissection, RT: radiotherapy; TNM: tumor-node-metastasis; 

DCIS: Ductal carcinoma in situ; ER: Estrogen receptor; PR: progestrone recentor; HER2: human epidermal growth factor recep- 

tor 2. 
∗ Significant statistical difference. 

O

 

m  

(

ncological profile and safety 

The patients in the PMRT group have more advanced stage breast cancer ( p = 0.002), thus

ore axillary lymph node involvement ( p = 0.010) ( Table 2 ), more patients underwent neoadjuvant

 p = 0.004), and adjuvant chemotherapy ( p = 0.005). 
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In a mean follow-up duration of 5 years (ranging from 2.4 to 10.5 years) in the PMRT group, only

/15 (20%) developed distant metastasis, with no cases of locoregional recurrences ( Table 2 ). 12/15

80%) subjects remained disease free. In the non-PMRT group, 6/86 subjects (7%) developed locore-

ional recurrence or distant metastasis. 

The mean overall interval between time of surgery to radiotherapy for the PMRT group was 5.16

onths (range 1.6–8.4 months) ( Table 2 ). In a sub analysis of the patients who developed recurrence

r metastasis, two patients had radiation therapy within 6 months (at 3 months and 6 months, re-

pectively), while one other patient received radiation therapy at 7 months ( Table 3 ). These three

atients did not suffer from any complications from the reconstruction prior to radiation therapy, and

he late delivery of radiotherapy was because of ongoing adjuvant chemotherapy. 

omplication profile 

There were no significant differences in the acute complication rates between the two groups

 Table 4 ). For long-term complications, to allow of comparable period, the non-PMRT group long-

erm complications were represented as overall complications and complications that occur after 48

ays. This period was chosen as the earliest time when the PMRT group patients received irradia-

ion was 48 days. In this group, there were only three patients who required removal of clinically

ignificant fat necrosis. In comparison, there were no surgical complications in the PMRT group after

adiotherapy. However, 4/15 patients in the PMRT group suffered from grade 1 radiation dermatitis

ost-radiation therapy that eventually recovered, while 1/15 in the PMRT group developed permanent

adiation-related skin pigmentation changes ( Table 4 ). 

ate of revision surgeries 

The requirement for revisional surgery was 0.6 times in the PMRT group as opposed to 0.5 times

er patient in the non-PMRT group ( Table 5 ). Most of the revisional surgery were scar revision, in

3.7% of non-PMRT group and 40% in the PMRT group ( p = 0.637). Fat grafting rate to improve breast

ontour tend to be higher but without statistical difference in the PMRT group (26.7%) than in the

on-PMRT group (12.8%) ( p = 0.230). Other revisional surgeries for asymmetrical IMF, breast sym-

etrizing procedure and liposuction also did not show significant differences, with PMRT group hav-

ng a lower rate in each of these categories ( Table 5 ). 

urgeon-reported aesthetic outcome (SrAO) 

Complete postoperative photos were available for 91 patients, including 12/15 in the PMRT group

nd 79/86 in the non-PMRT group ( Figure 1 ). The postoperative aesthetic outcomes rated by plastic

urgeons are listed in Table 6 . All patients had completed their revisional surgeries at this point of the

ssessment. The outcomes were comparable between the PMRT and the non-PMRT groups. The mean

core of breast shape, volume, and overall outcome tends to be higher in the non-PMRT group, but

he PMRT has a slightly narrow SD with the ratings between 3.1 to 4 ( Table 6 ). 

atient-reported outcome (BREAST-Q) 

All questionnaires were completed at least 1 year after the reconstruction ( Table 7 ). Forty-

ve patients completed the postoperative BREAST-Q reconstruction module, 36 out of 86 (respond

ate = 41.9%) in the non-PMRT group and nine out of 15 (respond rate = 60%) in the PMRT group

 Table 7 ). Patients reported no statistically significant differences in scores in all but one of the as-

essed BREAST-Q domains between these two groups. Patients in the PMRT group has a significantly

ower score in the physical well-being (chest) domain comparison to the non-PMRT group (60.1 ±
0.3 versus 73.9 ± 17.3; p = 0.05) ( Table 7 ). Several other categories were also lower in the PMRT

roup but did not reach statistical significance. The breast satisfaction scored 60.1 (range 48–78) in

he PMRT group as opposed to 65.1 (range 34–100) in the non-PMRT group. The psychosocial well-

eing was 66.2 (range 43–93) in the PMRT group and 75.1 (range 43–100) in the non-PMRT group.
242 
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Table 3 

The list of patients with post-mastectomy radiation therapy (n = 15). 

Patient 

number 

Age bmi Tumour 

staging 

Neoadj 

uvant 

chemot 

herapy 

Adjuvant 

chemother- 

apy 

Radiot 

herapy 

dose 

Interval † Recurrence Complications 

after RT 

Revisions 

(frequency) 

SrOA Photo 

assessed 

Breast Q-1 Breast Q-2 

1 34 21.3 IA Yes No 6640 133 No None 0 3.83 1183 78 64 

2 53 28.7 IIIA No Yes 6250 202 No None 0 3.50 493 N/A N/A 

3 31 26.2 IIIA No Yes 5040 236 No None 0 4.33 406 57 55 

4 43 30.7 IIB No Yes 5040 218 No None 1 3.83 120 48 48 

5 33 21.6 IIIC Yes Yes 6000 185 Yes None 0 4.17 1024 N/A N/A 

6 48 21.9 IIB No Yes 5040 229 No None 4 N/A N/A N/A N/A 

7 51 22.3 IIIA Yes Yes 6250 83 Yes Radiation 

dermatitis, gr1 

0 3.50 255 55 93 

8 37 26.2 IB Yes Yes 5000 54 No None 1 4.00 236 71 47 

9 42 24.4 IIA Yes Yes 5000 64 No Skin pigmentation 

change 

1 3.67 228 54 43 

10 37 32.0 IIIC No Yes 6500 221 Yes Radiation 

dermatitis, gr1 

0 4.67 130 N/A N/A 

11 37 19.5 IIIA No Yes 6250 236 No None 1 3.50 417 71 93 

12 29 20.8 IIIC No Yes 6250 48 No Radiation 

dermatitis, gr1 

0 4.00 186 N/A N/A 

13 46 26.2 IIIB No Yes 5000 252 No None 0 3.83 475 N/A N/A 

14 45 23.7 IIB Yes Yes 7000 71 No None 1 N/A N/A 55 87 

15 34 22.2 IIA Yes Yes 5000 89 No Radiation 

dermatitis, gr1 

0 N/A N/A 52 66 

† Interval between surgery and RT (days), SrOA: surgeon-reported aesthetic outcome; BMI: body mass index; RT: radiotherapy; OP to Photo being assessed (days); Breast Q-1 

(Satisfaction with breast); Breast Q-2 (Psychosocial well-being) 

2
4

3
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Table 4 

A comparison of post-operative and post-radiotherapy complications between non-PMRT and PMRT. 

Non-PMRT group ( n = 86) PMRT group ( n = 15) p 

Acute surgical complications ( < 30 days) 

Mastectomy skin flap necrosis 0 0 

Haematoma required evacuation 0 1 (6.7) 1.000 

Infection requiring admission 0 0 

Partial flap failure 2 (2.3) 0 1.000 

NAC necrosis 1 (1.2) 0 1.000 

Radiation specific complication 

Acute dermatitis N/A 4 (26.7) 

Permanent pigmentation change N/A 1 (6.7) 

Long-term surgical complications ( > 30 days) 

Overall After 48 days Overall After RT 

Wound required surgical intervention 1 (1.2) 0 0 0 

Fat necrosis required surgical intervention 3 (3.5) 3 (3.5) 0 0 

Values are presented as number (%). PMRT: post-mastectomy radiotherapy; NAC: nipple-areolar complex; RT: radiotherapy 

Table 5 

A comparison between the two groups the total revisional surgeries required between non-PMRT group and PMRT group. 

Non-PMRT group ( n = 86) PMRT group ( n = 15) p 

Revision / person (times) 0.5 0.6 0.905 

Types of revisional surgery 

Breast scar revision 29 (33.7) 6 (40) 0.637 

Symmastia correction 1 (1.2) 0 1 

IMF position adjustment 6 (7.0) 1 (6.7) 1 

Liposuction of flap 8 (9.3) 2 (13.3) 0.641 

Fat grafting for volume loss 11 (12.8) 4 (26.7) 0.230 

Symmetrization procedure (i.e. ptosis) 1 (1.2) 0 1 

Values are presented as mean or number (%). All PMRT patients only underwent revision surgery after completion of adju- 

vant radiotherapy. All revisions are completed within 6 months post-radiotherapy. PMRT: post-mastectomy radiotherapy, IMF: 

inframammary fold 

Table 6 

Surgeon-reported aesthetic outcome questionnaire. 

Non-PMRT ( n = 79) PMRT ( n = 12) p 

Breast shape of reconstructive site 4.1 ± 0.5 (2.50–4.83) 4.0 ± 0.3 (3.50–4.50) 0.424 

Symmetry of inframammary fold 4.1 ± 0.6 (2.50–4.83) 4.3 ± 0.5 (3.50–4.83) 0.438 

Symmetry of volume 4.0 ± 0.5 (2.33–4.83) 4.0 ± 0.5 (3.33–4.67) 0.987 

Symmetry of shape 3.9 ± 0.6 (2.33–4.83) 3.7 ± 0.5 (3.17–4.50) 0.291 

Overall outcomes 4.1 ± 0.5 (2.67–5.0) 3.9 ± 0.4 (3.50–4.67) 0.342 

Values are presented as mean ± SD (range). 

Table 7 

Patient-reported outcomes (Breast-Q). 

Non-PMRT ( n = 36) PMRT ( n = 9) p 

BREAST-Q domains 

Psychosocial well-being 75.1 ± 17.3 (43–100) 66.2 ± 20.1 (43–93) 0.192 

Physical well-being (chest) 73.9 ± 17.3 (36–100) 60.1 ± 20.3 (24–85) 0.045 ∗

Physical well-being (donor site) 78.3 ± 18.4 (39–100) 73.2 ± 28.6 (9–100) 0.515 

Sexual well-being 50.8 ± 22.4 (0–100) 44.1 ± 18.3 (0–62) 0.644 

Satisfaction with breasts 65.1 ± 14.8 (34–100) 60.1 ± 10.4 (48–78) 0.350 

Satisfaction with surgeon 92.8 ± 13.5 (46–100) 95.2 ± 9.6 (75–100) 0.621 

Satisfaction of information from surgeon 74.8 ± 18.3 (48–100) 74.0 ± 15.1 (56–100) 0.904 

Satisfaction with medical team 93.1 ± 14.5 (53–100) 97.3 ± 5.5 (85–100) 0.396 

Satisfaction with other staff 89.7 ± 17.1 (53–100) 93.9 ± 13.0 (63–100) 0.499 

OP time to BREAST-Q (years) 3.23 ± 2.66 (1.04–10.63) 3.29 ± 2.12 (1.50–7.19) 0.939 

Values are presented as mean ± SD (range). PMRT: post-mastectomy radiotherapy; OP: operation 
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Figure 1. (Left) Preoperative and postoperative results of two patients without PMRT. (A,B) A stage II breast cancer patient 

aged 45 who received right breast skin-sparing mastectomy (SSM) and free DIEP flap breast reconstruction. (A) Her preoper- 

ative appearance. (B) The result at the follow-up of 11 months with aesthetic overall outcome score 4.5. (C,D) A 64-year-old 

female patient with left breast cancer, staged DCIS (Ductal carcinoma in situ), who received left breast SSM and immediate free 

DIEP flap breast reconstruction. (C) Preoperative appearance. (D) Result at the follow-up of 13 months with aesthetic overall 

outcome score 4.83. (Right) Preoperative and postoperative results of two patients received PMRT. (E,F) A 34-year-old female 

patient with left breast cancer staged III. She received SSM and immediate breast reconstruction with free DIEP flap, following 

with radiotherapy 4 months after the surgery. (E) Preoperative appearance. (F) Postoperative (39 months) and postradiother- 

apy result (33 months) with aesthetic overall outcome score 3.83. (G,H) A 37-year-old female patient with right breast cancer, 

staged III. Right breast SSM following with free DIEP flap reconstruction was performed. Radiotherapy was delivered 8 months 

after surgery. (G) Her preoperative appearance. (H) Postoperative result at follow-up of 18 months (10 months after radiother- 

apy) with aesthetic overall outcome score 4.67. Mild pigmentation of the spared skin was noted. Her breasts were otherwise 

symmetric. 

PMRT: post-mastectomy radiotherapy; DIEP: deep inferior epigastric perforator. 
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he sexual well-being was 44.1 (range 0–62) as opposed to 50.8 (range 0–100). Twenty-five percent

f the responders in the non-PMRT group and 11% of the PMRT group patients left questions specific

o sexual activities blank under the sexual well-being domain. 

iscussion 

In this retrospective analysis, the data showed that there were no unexpected oncological out-

omes, no significant differences in postoperative complications and revision rates in comparison to

he non-PMRT cohort. Moreover, the final aesthetic outcome as assessed by surgeons indicates that

hile there may be a marginally lower rating, it is within acceptable range. This current study also

eported one of the largest cohorts of Asian patients PRO using BREAST-Q reconstruction module in

erforator-based free flap reconstruction. 

The recurrence rate in the PMRT group was within acceptable range. In three cases with recur-

ence, it manifested as distant metastases. All three cases were stage 3 using TNM (tumor-node-

etastasis) staging. Furthermore, none of the cases had delayed adjuvant treatment secondary to flap

omplications. Recurrence rate reported is comparable to similar groups reported in South Korea, 14 as

ell as the United States 15 at approximately 30% and 20% respectively within 2 years follow-up. In

his study, the distant metastasis rate is 20% with a mean follow-up of 5 years with all patients alive.

he interval between surgery and radiotherapy can be up to 8 months if adjuvant chemotherapy is

equired. At the author’s institution, radiotherapy tends to commence after completion of chemother-

py. 

There were no significant differences in the complication rate between the two groups. The most

ignificant complication with impact on the aesthetic outcomes would be the radiation related per-

anent pigmentation change, which is rare. Fat necrosis or wound issues requiring surgical treatment

ere extremely low in this study. In the literature, the fat necrosis rate historically was cited as high
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s 43.8% 

16 using free TRAM flap for reconstruction. However, in a recent systematic review in 2021, 3

he fat necrosis rate is around 15% in immediate autologous breast reconstruction with adjuvant ra-

iotherapy. Several studies also reported no difference in complications rates in general between au-

ologous reconstruction with or without PMRT. 17 , 18 O’Connell et al speculate improved microsurgical

echnicalities in perforator flaps and more sophisticated radiation delivery explains this trend. 19 Sev-

ral studies reporting on immediate DIEP flap reconstruction with adjuvant radiotherapy seemed to

irror complication rate of the current study. 4 , 20 

The final aesthetic outcome by SrAO scores of the PMRT group aesthetic outcomes were above

, with the mean score of the overall outcome being 3.9. When compared to the patients in the

on-PMRT group, the differences were not obvious. While the larger sample size of the non-PMRT

roup may have shown slight numerical superiority, the PMRT group’s scores are quite concentrated

round the mean score, suggesting an acceptable overall aesthetic outcome. 21 Besides, there was no

ignificant increase of revision rate in the PMRT group. A detailed looked at the data revealed one

atient with four revisional surgeries who was not available for final outcome assessments and five

atients with one revisional surgery. Thus, other than an outlier with four revisions, the revisional

urgery rate was minimal. 

PRO using BREAST-Q was overall lower in the PMRT group with a mean score of 60.1 (range 52–

8) as opposed to the non-PMRT group (mean of 65.1, range 34–100). While this did not achieve

tatistical significance, most likely due to the small number of patients, it should be noted that six of

he nine responded patient rated their breast satisfaction below the mean in other reported studies

n Asian women. 11 , 22 One could attribute this to the effect of PMRT, although Jagsi et al 17 has shown

hat breast satisfaction was not affected by radiation in their study. 

Finally, using a validated condition specific PRO BREAST-Q, 12 the current study appears to show dif-

erences in PRO between two groups. While the patients were satisfied with the medical team and the

are provided, the PMRT group has lower psychosocial well-being, sexual well-being and chest phys-

cal well-being. Differences are apparent when compared to normative data reported in the West, 23

ith our study cohort scoring lower than their counterparts in the West. It is difficult to speculate

he differences due to the limitations of this study. However, these are topics worth exploring in fu-

ure studies. As aforementioned, BREAST-Q in assessing PRO in perforator flap-based reconstruction is

ot common in the Asian population. 6 , 9 , 11 , 22 Data derived from this study will be helpful in further

ongitudinal studies for the counselling and support of the local patient population. 

The current study is limited by its retrospective nature and small patient numbers in the PMRT

roup to have meaningful statistical analysis. The data collected is cross-sectional, and some of

he data can be more meaningful when examined in a longitudinal fashion. 24 Obtaining PRO using

REAST-Q in this study will help with future data collection and hopefully allow researchers to un-

erstand differences in the perceived experience of Asian women from different regions. Although this

s a small cohort without a control group from a Western country and thus cannot fully represent the

ituation in Asia, it provided additional information from Asian women as a reference. Well-designed

rospective multicenter trial utilizing BREAST-Q is underway in Japan (SAQLA, Satisfaction and Quality

f Life After Immediate Breast Reconstruction, study) 25 and China 26 which will provide more infor-

ation in this important topic. 

onclusion 

Immediate perforator flap-based breast reconstruction with adjuvant radiotherapy is oncologically

afe, with acceptable complication rate and frequency of revisional surgery in this study population.

 rare but worst-expected complication is permanent pigmentation change, and patients should be

arned about this possibility. The final aesthetics may be affected, but is within acceptable range.

n general, however, patient’s own reported breast satisfactory rate and psychological outcomes may

e slightly inferior to patients without PMRT. Further study will need to examine if it is confounded

y the experience of adjuvant therapy or related to other factors such as anxiety regarding poorer

umour prognosis. 
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