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ABSTRACT

Breast cancer is the most common malignancy in women worldwide. After mastectomy, many women wish to reconstruct the 

affected breast and immediate breast reconstruction has been proven oncologically safe compared to mastectomy only. In addition, 

indications for post-mastectomy radiotherapy (PMRT) sessions are becoming more frequent, due to their relationship with 

reduced mortality and locoregional recurrence. For this reason, many women who opted for immediate reconstruction underwent 

radiotherapy with implants or expanders. The objective of this study was to compare the outcome of patients with breast cancer 

undergoing adjuvant radiotherapy after breast reconstruction with an implant or expander with that of patients who did not 

need irradiation. A literature review was carried out on the CAPES Journal Portal. The studies are unanimous when it comes to 

the increased risk of complications between control groups and patients who have undergone PMRT. Reconstruction failure rates 

were lower and the esthetic results were better in surgeries with implants compared with tissue expanders. Autologous surgeries 

are apparently safe and should be considered in the context of PMRT. This review did not find sufficient scientific evidence to 

determine the best technique and the best period for radiotherapy in PMRT indications. The choice of the surgical technique and 

the time of radiotherapy must be at the discretion of the surgeon and multidisciplinary team of each service, always in a shared 

decision with the patient. 
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INTRODUCTION
Breast cancer is one of the most common malignancies in 
women and one of the three most common cancer types 
worldwide. Most women that undergo mastectomy are can-
didate for reconstruction of the mutilated breast, either 
immediately or at a later moment. Immediate breast recon-
struction, that is, performed at the same time as the mas-
tectomy, has been proven safe from an oncological point of 
view when considering local recurrence and long-term sur-
vival. In addition, the psychological, self-esteem, financial 
and esthetic benefits compared to other procedures should 
be taken in consideration. 

As a general rule, two techniques using heterologous 
materials are widely used in immediate reconstructions 
(breast prostheses or implants and tissue expanders). The 
f irst one is the implant itself, the other is a two-step recon-
struction in which a tissue expander is implanted during 
mastectomy (step 1), its expansion is performed during the 
postoperative period and, later, the permanent implant is 
inserted (step 2).

Referrals for post-mastectomy radiotherapy (PMRT) sessions 
have become more frequent due to their relation with reduced mor-
tality and locoregional recurrence in women with breast cancer. 
The referral to radiotherapy is not a routine, and a set of informa-
tion including data on pathological anatomy and other histopatho-
logical parameters is necessary for a more assertive diagnosis and 
management. Thus, many women with an indication for immedi-
ate heterologous breast reconstruction underwent adjuvant radio-
therapy in implants or expanders that had already been inserted.

This work aims to analyze and discuss, through a review of 
the recent literature, the effects and outcomes of radiotherapy 
in women who underwent heterologous breast reconstruction 
immediately after mastectomy.

OBJECTIVES
To compare the outcomes of patients with breast cancer under-
going adjuvant radiotherapy after breast reconstruction with 
definitive implant or tissue expander with that of patients who 
had no indication for adjuvant radiotherapy.
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METHODS

Selection — inclusion and exclusion criteria
All studies addressing the outcome of patients with breast cancer 
undergoing or not adjuvant radiotherapy after breast reconstruc-
tion surgery with an implant or tissue expander were considered, 
whether performed in one or two stages. Studies that considered 
only autologous augmentation were also used with the purpose 
of comparison and enrichment of this paper.

Database
The search was carried out in the PubMed database and Capes 
Journal Portal. 

Descriptors
The descriptors used were: Postmastectomy Radiotherapy AND 
implant-based reconstruction; Postmastectomy Radiotherapy 
AND TRAM; Postmastectomy Radiotherapy AND latissimus dorsi.

Time limit and language
Articles published between 2014 and 2020 in English and 
Portuguese were selected.

Research phases
We found 128 articles during the research, then we did an explor-
atory reading. As a result, we selected 42 articles for selective read-
ing and 18 articles were finally chosen as matching the goals and 
subjects of this study; analytical reading and analysis of texts, 
with interpretative reading, compilation of relevant results and, 
finally, writing (Figure 1). 

RESULTS
The definition of reconstruction failure mentioned in the articles 
was permanent removal of the tissue expander (TE) or permanent 
implant (PI) without replacement or conversion to autologous 
augmentation or secondary absence of breast reconstruction1. 

Most of the results of the analyzed articles showed that the 
chances of failure in reconstructions are greater after a radiother-
apy session, for those who used both a tissue expander or a perma-
nent implant when compared with patients who underwent recon-
struction and did not receive radiotherapy. These data support the 
relevance of a longitudinal and close follow-up of these patients, 
since PMRT is still the standard adjuvant therapy for patients 
who opted for immediate breast reconstruction with an implant2.

When comparing PMRT for patients that underwent breast 
reconstruction with a tissue expander versus PMRT with a perma-
nent implant, Cordeiro et al. demonstrated that radiation on tissue 
expanders increased the rate of failures and complications compared 
to permanent implants (32% versus 16.4% in six years of follow-up; 
p < 0.01). On the other hand, esthetic results and satisfaction with 
the reconstruction were higher among patients who exchanged 
the tissue expander for the definitive implant after radiotherapy3.

Another study came to the same conclusion as above, but 
stating that patients with a history of depression had a signifi-
cant increase in complication rates for both tissue expanders 
and permanent implants4.

Furthermore, when comparing non-irradiated patients with 
patients undergoing tissue expander radiotherapy or permanent 
implant radiotherapy, the reconstruction failure rate is signifi-
cantly lower among non-irradiated women, with a reduction of 
5.5% (p < 0.01)3.

Figure 1. Descriptive flowchart of selection process. 
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The pathogenesis of capsular contracture is not well under-
stood. It is a multifactorial process that involves a reaction in the 
human body, with the formation of a biofilm, and also a possible 
colonization of the implant by bacteria5.

Moreover, patients that underwent radiation on tissue expand-
ers had a better proportion of good esthetic outcomes compared 
to patients with permanent implants (75.0% versus 67.6%; p < 0.01) 
and lower rates of grade IV capsular contracture (p < 0.01), which 
is considered severe and indicates an unacceptable result and/or 
painful symptomatology, requiring new surgical intervention3,5.

Patients that did not have any reconstructive failures had 
varied proportions of capsular contracture according to the 
type of procedure adopted after mastectomy: grade III capsu-
lar contracture was present in 3.7% of implants without radio-
therapy; 15.9% of patients who received radiotherapy with tis-
sue expander; and 44.6% of patients who received radiotherapy 
with permanent implant (p < 0.01). Grade IV capsular contrac-
ture was present in 0.4%, 1.22% and 6.3% of the groups men-
tioned, respectively3. 

In another study, Barry and Kell6 demonstrated that immedi-
ate implant reconstruction in patients who received radiotherapy 
have a significantly higher incidence of complications compared 
to those who did not receive radiotherapy. This is not surpris-
ing, as radiotherapy treatment can affect the esthetic result and 
cause an increase in postoperative complications, in addition to 
having its effectiveness impaired when done immediately after 
breast reconstruction. 

According to Barry and Kell immediate breast reconstruc-
tion after skin sparing mastectomy offers a number of advantages 
over delayed reconstruction. Firstly, it provides better esthetic 
results due to the preservation of the infra-mammary fold and 
skin envelope, allowing for a more natural appearance and the 
possibility of adjusting the surgical scar position. In addition, 
for the patient, it restores femininity and improves vitality, sex-
uality and quality of life, while avoiding or recovering resulting 
depressive conditions6.

In a recent study, Lam et al. analyzed, between 1998 and 2010, 
452 patients who underwent immediate breast reconstruction in 
two stages, involving a total of 562 breasts. The first phase was 
defined as the insertion of temporary expander and, the second 
one, as the insertion of permanent implant. Postoperative adju-
vant radiotherapy was recommended on the tissue expander in 
situ for 114 patients. Overall postoperative prosthesis loss was 
2.7%. For patients undergoing adjuvant chemotherapy, the loss 
was 5.3%, increasing to 11.3% for patients receiving chemother-
apy and radiotherapy. Chemotherapy and radiotherapy were the 
main risk factors, with a statistically significant result of loss of 
expander or breast implant; RR: 13.85 (p = 0.012) and 2.23 (p = 
0.027), respectively. Prosthesis loss for patients undergoing che-
motherapy combined with radiotherapy was also significant; 
IRR: 4,791 (p < 0.001)7.

Also from 2018, a meta-analytic study conducted in China 
by Pu et al., demonstrated that the use of PMRT increased the 
failure rate of breast implant reconstruction [odds ratio (OR): 
2.59; 95%CI 1.46–4.62; p = 0.001]. Heterogeneity was considered 
significant [I2 = 73%, χ2 = 33.39 (df = 9), p = 0.001]2.

When dealing with the technique of breast reconstruction 
with transversus abdominis muscle (TRAM) f lap, Lee et al. 
compared the long-term results of PMRT among breast can-
cer patients with and without immediate myocutaneous flap 
reconstruction. A total of 492 patients were assessed, of which 
213 underwent reconstruction with the TRAM technique. The 
results suggested that immediate reconstruction with TRAM 
flap does not compromise long-term clinical outcomes in breast 
cancer patients requiring PMRT. There was no statistically sig-
nificant difference in rates of local recurrence, distant metasta-
ses, disease-free survival and overall survival when comparing 
immediate TRAM flap reconstruction with no reconstruction8.

In contrast, Rochlin et al. compared the effect of PMRT on 
TRAM reconstruction. In a literature review, they evaluated the 
evidence from all fields involved in the care of patients with breast 
cancer, in order to advance a recommendation on this therapeutic 
sequence. Eleven retrospective studies with 337 patients with an 
average follow-up of 18–60 months were included. These authors 
found an increased probability of fat necrosis in the irradiated 
breast (OR = 3.13, 95%CI 1.42–6.89, p = 0.005) in three studies 
with non-irradiated controls and five studies that evaluated 
the estheticoutcome with varying results. The final conclusion 
is that additional prospective studies are needed, since current 
evidence is contradictory9.

Regarding the technique of breast reconstruction using the 
latissimus dorsi myocutaneous flap, Carrabin et al. compared 
and evaluated the results of breast reconstruction with latissi-
mus dorsi muscle without implant followed by adjuvant radio-
therapy. Thirty-one patients with irradiated reconstructions 
performed between 1999 and 2013 were assessed. Two individu-
als died in the period. Breast reconstruction results were rated 
as very good or good in 86% of cases, with reconstructed breast 
consistency evaluated as very good or good in 93% of cases. The 
authors considered the technique had good tolerance to adju-
vant irradiation and could be used in patients willing to benefit 
from immediate reconstruction and with an indication for sub-
sequent radiotherapy10.

Following the technique of breast reconstruction with latis-
simus dorsi muscle, Yun et al. demonstrated that according to a 
systematic review of patients treated with PMRT with or without 
adjuvant chemotherapy from 2000 to 2015, there was a signifi-
cantly higher weighted incidence of reoperation (37.0% versus 
16.6%, p < 0.0001), global complications (41.3% versus 30.9%, p < 
0.0001), and reconstructive failure (16.8% versus 1.6%, p < 0.0001) 
in patients undergoing breast reconstruction with definitive 
implants when compared to reconstruction with autologous 
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material11,12. A single study comparing immediate latissimus 
dorsi flap with tissue expander reconstruction after mastectomy 
followed by PMRT found a trend of surgical wound complica-
tions requiring reoperation in the tissue expander group, con-
cluding that immediate latissimus dorsi flap reconstruction is 
a viable and safe option for patients undergoing PMRT13. In the 
subset of patients who received pre-mastectomy total breast 
radiotherapy, studies show a significant increase in the risk of 
complications associated with the use of tissue expander-based 
reconstruction, and autologous or myocutaneous flap recon-
struction is strongly recommended14,15.

A recent study by Chiasson et al. involved a two-phase 
approach using latissimus dorsi myocutaneous f laps and tis-
sue expanders for immediate reconstruction after mastec-
tomy, followed by replacement with implants in a secondary 
surgery. A retrospective review was performed on 201 medi-
cal records (376 breast reconstructions) of patients who met 
the inclusion criteria. Reconstructive success was defined as 
no need for additional autologous reconstruction beyond the 
two-stage approach. When analyzing the complications and 
final outcomes, there was no difference between non-irra-
diated and irradiated patients, except when reconstructive 
loss was observed (3.6% rate in the non-irradiated group and 
16.6% in the irradiated group, p = 0.03). However, one third of 
the cases of reconstructive losses among patients in the irra-
diated group were due to reasons unrelated to radiotherapy. 
Taking this into account, overall reconstructive success was 
not statisticaly significant when comparing groups. The find-
ings of this study show that immediate reconstruction with 
latissimus dorsi myocutaneous f laps in conjunction with pros-
thetic devices is reliable and safe even in the setting of adju-
vant radiotherapy, as the autologous tissue attenuates many 
of the sequelae of radiotherapy itself. This type of reconstruc-
tion not only provides an esthetically pleasing two-stage out-
come, but also has a favorable complication profile and a very 
acceptable success rate16.

A relatively simple procedure that is increasingly being rec-
ognized as a strategy in the irradiated patient is autologous lipo-
transfer or fat grafting. Regarding this technique, Ribuffo et al. 
apud Crawford and Endara presented a series of 32 patients who 
underwent modified radical mastectomy followed by radiotherapy. 
The patients were immediately reconstructed with placement of 
a tissue expander in the submuscular plane. Half of the patients 
underwent one or two procedures complemented with autolo-
gous lipotransfer six weeks after the completion of radiotherapy, 
before exchanging the expander for the definitive implant. There 
was a 0% complication rate in the treated group and a 43% rate 
in the control group. The introduction of lipotransfer as a sepa-
rate but necessary procedure within the protocol was unique 
and became a formal piece and fundamental factor for the suc-
cess of this procedure17,18.

Another study by Serra-Renom et al. apud Crawford and 
Endara confirmed the usefulness of lipotransfer in 65 irradiated 
and mastectomized patients, incorporating serial fat grafts in 
their protocol. These patients underwent multiple fat grafting 
procedures, before and at the time of exchanging the expander 
with the implant, with excellent clinical results. This study had 
limitations, as patients were not demonstrating significant acute 
effects of radiation in the form of radiodermatitis and, therefore, 
the severity of tissue damage was in question17,19.

In a systematic review, Oliver et al. gathered 11 studies with 
data from 1,565 procedures for immediate breast reconstruc-
tion (IBR) with a double-stage expander, where PMRT was 
employed. Of the total, 1,145 were irradiated before replacement 
of the tissue expander and 420 were irradiated after inclusion 
of the definitive implant. There was a statistically significant 
higher probability of surgical bed infection with the addition 
of radiotherapy before permanent implant placement (21.03%, 
p = 0.000079), compared with PMRT after implant placement 
(9.69%).There was no significant difference in the explanta-
tion rate between PMRT performed before definitive implant 
placement (12.93%) compared to those who performed PMRT 
after definitive implant placement (11.43%)20. A retrospective 
study21 evaluated 4,068 patients in a prospectively collected 
database that included 2,284 patients, or 3,489 breasts, who 
met the study’s inclusion criteria. Most patients had bilateral 
reconstruction [n = 1,215 (53.5%)] with silicone implants [n 
= 1,244 (54.5%)]. Three hundred twenty-three patients (14%) 
underwent some form of radiation therapy as part of their 
breast cancer treatment. Eighty-seven patients (3.8%) under-
went radiotherapy before reconstruction, and the remainder 
underwent adjuvant radiation therapy of their tissue expanders 
[n = 43 (1.9%)] or permanent implant [n = 193 (8.4%)]. Esthetic 
outcomes over time were compared and evaluated for patients 
over a 12-year period. Patients were then subdivided to analyze 
long-term trends into distinct reconstructive groups. In general, 
patients with bilateral reconstructions had significantly higher 
esthetic scores compared to unilateral reconstruction, and this 
trend continued over time (p < 0.001). Further comparison of 
patients undergoing or not radiotherapy had a similar con-
sistency, with better esthetic ratings between non-irradiated 
than bilateral irradiated reconstructions over the first 9 years 
of follow-up (p < 0.05). Unilaterally irradiated reconstructions 
had lower esthetic scores among all patients during the full 
12-year follow-up period (p < 0.05). Capsular contracture rates 
were assessed in all reconstructed breasts similarly between 
irradiated and non-irradiated patients. Irradiated and recon-
structed breasts had higher rates of capsular contracture than 
non-irradiated breasts at all time points evaluated (p < 0.001). 
Interestingly, both groups demonstrated the inflection point 
in the score, with a significant drop in mean scores for non-
irradiated patients [1.38 (year 2) to 1.1 (year 3)] and also for 
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irradiated patients [2.21 (year 3) to 1.82 (year 4)] (p < 0.05). These 
decreases in scores for capsular contracture were maintained 
for the remainder of the study follow-up period. The data vis-
ibly demonstrate the stability over time in the results reported 
by the surgeon regarding esthetic outcomes and the degree of 
capsular contracture following the technique of breast recon-
struction based on breast implants. In the period from year 1 
to year 12 of follow-up, scores for esthetic results between all 
techniques of bilateral reconstructions (4.73 ± 0.64 to 4.44 ± 
0.82; p < 0.0001) and unilateral reconstructions (4.02 ± 0.91 to 
3.63 ± 0.99; p = 0.0005) had an overall decrease. Although these 
downward trends were statistically significant, because of the 
statistical power of individual groups, the clinical difference 
in scores ranged from 0.29 to 0.39 with overlapping confidence 
intervals. Likewise, the capsular contracture rate remained 
clinically and statistically stable throughout the study period 
for non-irradiated (year 1, 1.27 ± 0.53; year 12, 1.23 ± 0.54; p = 
0.37) and irradiated breasts (year 1, 1.92 ± 0.89; year 12, 1.66 
± 0.87; p = 0.12). 

A subset analysis of all patients with outcome data reported 
and analyzed by the BREAST-Q was performed based on breast 
irradiation status. Regarding satisfaction, non-irradiated patients 
reported significantly better results than irradiated patients dur-
ing the first six years. On the other hand, when it comes to sat-
isfaction with the overall results of the surgery, non-irradiated 
and irradiated patients showed no significant difference, except 
in the first year. A similar trend was observed by case reports 
of patients as to psychosocial and sexual well-being over time, 
with a normalization of scores between non-irradiated and 
irradiated patients after the first year of implant replacement. 
Physical well-being appears to mirror the trend of breast satis-
faction, with non-irradiated patients scoring significantly higher 
than irradiated patients through year 6, at which time scores 
among irradiated patients improved. Similarly to the stability 
observed in the results described by the surgeon over time, the 
patients’ reports on the surgeries demonstrated visible stability 
in the scores, with an improvement over the same period. There 
was no overall worsening in patient-reported outcomes for any 
category measured over the 12-year study period. In particular, 
breast satisfaction and psychosocial well-being scores did not 
change. Satisfaction with the results increased significantly over 
time among all patients (70.9 ± 20.9 versus 76.9 ± 16.4; p = 0.03), 
reaching the minimum important difference in the irradiated 
patients in year 1 to year 12. Concerning sexual well-being, scores 
remained statistically similar over time; however, a comparison 
between year 1 and year 12 reached the minimum important 
difference among all patients. Meanwhile, physical well-being 
scores showed significant improvement (72.8 ± 16.2 versus 82.8 
± 15.5; p < 0.0001) in non-irradiated (74.1 ± 15.9 versus 83.2 ± 15.4; 
p = 0.0002) and irradiated patients (67.7 ± 16.5 versus 81.0 ± 17.2; 
p = 0.02)21 (Table 1). 

DISCUSSION
Most studies are retrospective, which conditions the results to the 
accuracy and availability of information. The assessment based 
on different characteristics and outcomes such as implant loss, 
capsular contracture and infection are objective and allow for a 
clearer view and a more detailed analysis of data. However, aspects 
such as esthetic results and satisfaction after surgery can be con-
sidered ambiguous and, therefore, potentially confusing factors. 

The studies are unanimous when it comes to the increased risk 
of complications between control groups and patients undergoing 
PMRT. In all studies that considered patients with and without 
radiotherapy after breast reconstruction, the group undergoing 
PMRT had a higher rate of adversities4,7. Studies have showed no 
significant difference as for the timing of radiotherapy1.

As for the technique used, some studies compared perma-
nent implants with tissue expanders, and the global reconstruc-
tive failure rates were lower and with better esthetic results in 
surgeries with definitive breast implants3. An important aspect 
identified in the literature is that in double-stage breast recon-
struction with an indication for PMRT, irradiation after replac-
ing the expander with the definitive implant has a lower overall 
failure rate but a higher rate of severe capsular contracture and 
worse esthetic results. On the other hand, irradiation of tissue 
expander and subsequent replacement with definitive implant 
presents a greater risk of reconstructive failure, but a lower rate of 
severe capsular contracture and a more favorable esthetic result.

Regarding other less used techniques such as TRAM flap and LDF, 
the literature lacks studies comparing the superiority between autolo-
gous techniques, however, they agree that both techniques are reliable, 
safe and reproducible when there is a need to perform PMRT8,10,14,16.

CONCLUSION
Despite the well-known importance of radiotherapy in the context 
of oncological indications for breast cancer, its impact on the vari-
ous techniques and strategies for breast reconstruction in women 
undergoing mastectomy is undeniable. We found studies suggesting 
potential benefits for each technique used in breast reconstruction 
in patients with an indication for PMRT, suggesting specific and 
varying measures to reduce the occurrence of potential compli-
cations. In this review, we did not find enough scientific evidence 
to determine the best technique and the best sequencing for this 
purpose. Radiotherapy and Chemotherapy together significantly 
increase the rate of complications associated with breast recon-
struction techniques. Moreover, in the double-phase reconstruc-
tion strategy with tissue expander along with PMRT, the timing of 
irradiation (before or after the exchange of the expander with the 
definitive implant) interferes with the overall failure rate of breast 
reconstruction, as well as other surgical complications.

In conclusion, the choice of the surgical technique and the 
timing of radiotherapy should be defined by the surgeon and the 
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Author, year Study Type Approach n AT Results Conclusion 

Ogita et al., 
20181 Retrospective 

To evaluate 
PMRT 

complication 
rates for tissue 

expanders 
versus 

permanent 
implant. 

81 32

Total reconstruction failure, 
reoperation and infection rates 

were 12.3, 13.6 and 11.1%,
with 5-year cumulative of 16.7, 
16.6 and 12.2%, respectively.

There were no 
significant differences 
in complication rates 

concerning the timing of 
radiotherapy. Age over 
55 years is a risk factor 

for complications.

Cordeiro 
et al., 20153 Retrospective 

Comparative 
study of results 

related to 
reconstructive 

failure, 
aesthetic 

results and 
capsular 

contracture
in patients 

undergoing 
PMRT with 

expanders and 
implants.

1,790 108

6-year failure rates higher in 
patients with expanders (32% 

versus 16.4%; p < 0.01).
Patients undergoing PMRT 

with expanders had a higher 
proportion of very good to 

excellent esthetic results (75% 
versus 67.6%; p < 0.01) and 

lower rates of grade IV capsular 
contracture (p < 0.01).

The overall risk of 
reconstructive failure 
is significantly higher 

for patients with tissue 
expander irradiation 

compared to patients 
with definitive implant 

irradiation. Esthetic 
results and capsular 

contracture rates are 
slightly better when 

the tissue expander is 
irradiated.

Chuba 
et al., 20174 Retrospective 

Investigation 
of previous 

risk factors in 
implant and 

tissue expander 
surgeries with 

PMRT.

127 120

Complications were: Grade 
0 (no complications; 43.9%), 
Grade 1 (tightening and/or 

implant deviation or Grade II 
Baker capsular contracture; 
30.9%), Grade 2 (infection, 

hypertrophic scar or incisional 
necrosis; 9.8%), Grade 3 (Baker 
grade III capsular contracture, 

wound dehiscence or imminent 
implant exposure; 5.7%), Grade 

4 (implant failure, implant 
exchange or Baker grade IV 
capsular contracture; 9.8%).
Considering non-irradiated 

breasts, there were two 
cases (1.6%) of Grade 3/4 

complications. Patients with 
depression were more likely 
to experience Grade 3 or 4 

complications (29.4% versus 
13.2%; p = 0.01). 

Higher rates of 
reconstruction 

complications are 
expected in patients 

receiving radiotherapy. 
History of depression 

was significantly 
related to increase in 
complication rates.

Lam et al., 
20187

Retrospective, 
cohort

Analysis of 
complications 

including 
prosthesis 

loss, seroma 
and infection 

in patients 
undergoing 

chemotherapy 
and PMRT. 

Esthetic results 
assessed using 

a four-point 
scale.

452 144

The overall postoperative loss 
of prosthesis was 2.7%, 5.3% for 

patients undergoing adjuvant 
chemotherapy, increasing to 
11.3% in patients receiving 

both chemotherapy and 
radiotherapy. Chemotherapy 

and radiotherapy independently 
were the main statistically 
significant risk factors for 
expander or implant loss 

[incidence rate ratio, 13.85 
(p = 0.012) and 2.23 (p = 

0.027), respectively]. Implant 
loss for patients undergoing 

chemotherapy combined 
with radiotherapy was also 

significant [incidence rate ratio, 
4.791 (p<0.001)].

PMRT doubles the 
risk of prosthesis loss 
compared to adjuvant 

chemotherapy, but 
it is an acceptable 

option after breast 
reconstruction with 

immediate two-
stage prosthesis in 
a multidisciplinary 

environment. 

Table 1. Characteristics of studies.

Continue...
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Table 1. Continuation.

LDF: latissimus dorsi flap; PMRT: Post-mastectomy radiotherapy; post-RXT: external beam radiotherapy performed after surgery; pre-RXT: external beam 
radiotherapy performed before surgery; TE: Tissue expander; TRAM: Rectus abdominis flap. AT: average time (months)

Author, year Study Type Approach n AT Results Conclusion 

Lee et al., 
20168 Retrospective

Analysis of 
outcomes and 

survival of 
patients with 
stage II or III 

breast CA who 
underwent 

modified radical 
mastectomy and 
chemotherapy 

followed by 
PMRT.

492 11-191

The 5- and 10-year disease-free 
survival rates were 81% and 76% 

for the TRAM flap group and 
78% and 73% for the non-flap 

group. The 5- and 10-year overall 
survival rates were 89% and 73% 
for the TRAM flap group and 83% 
and 74% for the non-flap group.

No statistically significant 
difference in rates of 

local recurrence, distant 
metastasis, disease-

free survival and overall 
survival when comparing 

immediate TRAM flap 
reconstruction with 

surgeries without 
reconstruction.

Carrabin 
et al., 201510

Retrospective, 
case-control 

Analysis of 
esthetic 

outcomes 
of patients 
operated 

with the LDF 
technique 

undergoing 
PMRT.

87 78

The result of cosmetic 
reconstruction was rated as 

good or very good in 86% of the 
cases, with the consistency of the 

irradiated breast rated as good 
or very good in 93% of the cases. 
Complementary fat transfer was 
performed on average 11 months 

after radiotherapy in 58% of 
cases.

The LDF technique has 
good tolerance for PMRT.

Chen et al., 
201614 Retrospective

Analysis of 
complications 

in patients 
undergoing 
immediate 

breast 
reconstruction 
with expander 

implants in 
the context of 
radiotherapy.

76 72

The probability of developing 
complications in patients in the 
RXT-pre and RXT-post groups 
were 2.0 and 2.3, respectively.

For patients who received 
pre-mastectomy total 
breast radiotherapy, 

autologous augmentation 
is strongly recommended. 

The sub-analysis of the 
pre-RXT group showed 

a significantly higher 
mean number of total 

complications

Chiasson 
et al., 202016 Retrospective

Review of 
the use of 

the LD flap in 
conjunction 

with prosthetic 
devices, 

regardless 
of the need 
for adjuvant 
radiation, to 
determine 

the safety and 
effectiveness of 

this approach 
as a primary 

reconstruction 
method.

201 -

There was no difference 
between non-irradiated and 

irradiated patients, except for 
reconstructive loss, which was 

3.6% in the non-irradiated group 
and 16.6% in the irradiated group 

(p = 0.03).
However, one third of irradiated 

patients had reconstructive 
loss for reasons unrelated to 

radiotherapy.

The immediate 
reconstruction with 

LDF in conjunction with 
prosthetic devices is a 

reliable and safe option, 
even in the context of 
adjuvant radiotherapy, 

as autologous tissue 
attenuates many 

radiotherapy injuries.

multidisciplinary team of each service in a shared decision with the 
patient, emphasizing that depending on the choice, we may have 
a higher overall failure rate in the reconstruction, but on the other 
hand, the quality of the final esthetic results could be better. This 
review acknowledges the need for further prospective randomized 
comparative studies between the different techniques and strategies 
for breast reconstruction in patients who are candidate for mastec-
tomy and breast reconstruction and with an indication for PMRT, 
so as to build better scientific evidence to support decision-making.
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