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�Improvements in the recently observed breast reconstruction surgery techniques have changed the clinical practice in 
patients with breast cancer. Nowadays, every patient diagnosed with breast cancer clinical stage  I, II and III, except for 
inflammatory breast cancer, should have the opportunity to undergo breast reconstruction. Radiation therapy increases 
the risk of complications following reconstruction. The aim of this paper is to review the current literature in an attempt 
to select the safest and most convenient reconstruction technique in patients requiring radiation therapy. Immediate 
autologous breast reconstruction seems to be the best option, but everyday clinical practice seems to contradict the 
conclusions  from these data. The choice of the reconstruction type depends not only on the rate of complications but 
on the surgeon’s skills, the patient’s preference and the hospital’s equipment.
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Introduction 
Some years ago, candidates for immediate reconstruction fol-
lowing a subcutaneous mastectomy were patients with breast 
cancer in its early stages, in cases where it was probable that 
adjuvant radiotherapy would not be necessary. This applied to 
situations when breast conserving therapy was not possible 
(numerous suspicious micro-calcifications, multifocal cancer, 
extensive pre-invasive cancer). Patients with more advanced 
stages of the disease underwent delayed reconstructions, 
usually at least 1 year after the completion of radiation [1]. 
Recent years have brought significant changes in the approach 
to post-mastectomy breast reconstruction. 

Firstly, according to the guidelines proposed by academ-
ic societies and expert panels of leading conferences, every 

woman after a mastectomy, should be given the possibility 
of undergoing breast reconstruction, whilst immediate re-
construction, made at the same time as oncological inter-
vention, can be performed in patients with breast cancer at 
clinical stage  I, II and III, except for the cases of inflammatory 
breast cancer [2–4]. This means that the majority of patients 
after mastectomy and immediate reconstruction may require 
further adjuvant irradiation.

Secondly, together with significant progress in recon-
struction surgeries consisting of the introduction of synthetic 
meshes and acellular skin matrices of animal origin, a sig-
nificant increase in the rate of immediate reconstructions 
can be currently observed – especially with regards to those 
implanted subcutaneously (prepectoral breast reconstruction), 
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while there is a decrease in the number of reconstructions 
with the use of the patient’s native tissues [5–12]. Nowadays, 
in some European centres (Switzerland, Germany), the rate of 
prepectoral breast reconstructions varies between 65% and 
80% and more (Sweden, Austria) [5]. This new approach toward 
patients who require radiotherapy and also short follow-up 
periods after reconstruction, following new techniques with 
irradiation, presents a large challenge for radiotherapists and 
encourages doctors to systematize knowledge in this field and 
to work out an optimum strategy of action. 

The objective of the work is to present a literature overview 
concerning the types and frequency of complications after 
various types of breast reconstruction and radiotherapy.

Basic definitions concerning breast 
reconstruction 
Breast reconstructions may be divided with respect to the 
type of material used and also with regards to the time of sur-
gery as compared to basic oncological surgery (Fig. 1 and 2). 
With regards to the material used, the reconstructions can be 
divided into autologous types, made from the patient’s own 
tissues and alloplastic (implant–based) – made from synthetic 
materials. Autologous reconstructions employ musculocu-

taneous pedicled or free flaps, which require microvascular 
anastomoses. The most frequently used flaps comprise DIEP 
(deep inferior epigastric artery perforator free flap), TRAM 
(transverse rectus abdominis musculocutaneous pedicled 
flap), LD (latissimus dorsi musculocutaneous pedicled flap) 
and  SGAP (gluteal musculocutaneous free flap) [13–18]. 
Autologous reconstructions comprise also autologous fat 
grafting. 

Alloplastic reconstructions consist of the implantation 
of a prosthesis (implant). This can be a permanent implant 
(permanent prosthesis), an expander or an expander-pros-
thesis. An expander is used for expanding tissues before the 
final implanting of a breast prosthesis, so it requires exchange 
into a permanent implant after a previous filling the bed and 
expanding the skin and major pectoral muscle. A permanent 
implant may be located underneath both the pectoral and 
serratus anterior muscles (subpectoral, postpectoral and sub-
muscular reconstruction), underneath the pectoral and on the 
surface of  the serratus anterior muscle (partly postpectoral and 
submuscular reconstruction) or underneath the skin, onto the 
surface of the  pectoral muscle (prepectoral reconstruction). 
In the majority of cases of partly subpectoral reconstruction 
and in all cases of prepectoral reconstruction, the implant is 
covered with a synthetic mesh (SM) or with an acellular dermal 
matrix (ADM) of animal origin.

As for as the time interval between oncological surgery 
(various types of mastectomies) and breast reconstruction, the 
intervention types can be divided into immediate and delayed. 
Immediate reconstruction is performed at the same time as 
oncological intervention. If the permanent implant is placed at 
once (prosthesis, expander-prosthesis), such a reconstruction 
is called an immediate one-stage breast reconstruction. If an 
expander is placed in the first stage following the mastectomy, 
and then, once the expander extends after a few weeks, it is 
exchanged into a permanent prosthesis or an autologous 
reconstruction is performed,  such a procedure is named a 
delayed immediate breast reconstruction or immediate two-
stage breast reconstruction. Figure 1. Types of breast reconstructions depending on the type of 

material used 

reconstructions

autologous – from  
the native tissues

free and pedicled flaps:

 DIEP, TRAM, LD, SGAP

alloplastic – from  
synthetic materials

expander/permanent implant, 
expander-prosthesis:

•	 retro-pectoral (= subpectoral = 
submuscular)

•	 partially retro-pectoral

•	 prepectoral 

Figure 2. Types of breast reconstructions with regards to the time interval between  the oncological surgery and the reconstruction 

reconstructions

immediate: at the same time as oncological surgery

one-stage: 

immediately into a permanent im-
plant 

two-staged:

•	 1st stage: expander

•	 2nd stage: exchange into perma-
nent implant 

delayed:

a few months/years after oncological surgery
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Delayed breast reconstruction is performed a few months 
or even years after the initial oncological surgery. The optimum 
time interval between the end of radiotherapy and the date 
of delayed reconstruction is not known [19], yet it seems that 
it should be at least 12 months after radiation therapy [1].

The type and rate of complications following 
reconstruction and radiotherapy 
Breast reconstruction with or without radiotherapy, may be fol-
lowed by complications such as hematoma, seroma, infection, 
rippling, fat necrosis, skin necrosis, expander displacement, 
expander exposure or rupture, fibrosis around the prosthesis 
or the expander, implant loss, fibrosis or loss of the musculo-
cutaneous flap. In the literature on the subject, presentation 
of the risk of complications following breast reconstruction 
with/without radiotherapy is divided into general risk of com-
plications and the risk of serious complications. The overall 
complications comprise at least one complication [20]. A se-
rious complication is defined as a complication which requires 
hospitalisation and/or surgery. The most serious complication 
i.e. reconstruction failure, is implant loss or necrosis and the 
loss of the musculocutaneous flap [20].

Radiotherapy increases the risk of complications [1, 13, 14, 
20–33]. The subject literature reports that the reconstruction 
failure rate after radiotherapy is 6–62.6% [30]. The first study 
concerned radiotherapy following immediate reconstruction 
with an implant, with a 10-year follow-up period. It reported the 
risk of complications in general to be 52.5% after radiotherapy 
and 10% without radiotherapy, whilst capsule fibrosis was 
observed in 32.5% after irradiation vs. 0% without irradiation 
[34]. The analyses published in the following years confirm that 
radiotherapy increased the risk of complications to 55% [17–25] 
and the risk of implant loss to 4.8%–37% [20, 22–24, 35–38].

Below, we present the types of complications following 
specific types of reconstruction with radiotherapy, together 
with the degree of risk.

Alloplastic (implant-based) breast 
reconstruction with radiation therapy 
The meta-analysis presented by Pu et al. [39] which examined 
15 studies contained a calculation of the complication rate 
following immediate one stage reconstruction with an im-
plant, with and without radiotherapy (4245 and 1069 patients 
respectively). It was shown that radiotherapy increased the risk 
of complications in general more than threefold (odds ratio 
[OR] = 3.45), the risk of implant loss – more than twofold (OR 
= 2.6) and the risk of capsule fibrosis around the implant more 
than fivefold (OR = 5.3). Moreover, radiotherapy decreased 
patient satisfaction with the procedure by a factor of four in 
comparison with patients who were not irradiated (OR = 0.28) 
[39]. The meta-analysis presented by Hong et al. [40] referred 
to a group of 6757 patients, and 13 out of the 19 presented 
studies concerned an immediate, two-stage reconstruction 

(expander –> radiotherapy –> exchange into a permanent 
implant). The meta-analysis showed that radiotherapy incre-
ased the risk of complications in general more than twofold 
(OR = 2.52), the implant loss – more than twofold  (OR = 2.57), 
whilst the risk of capsule fibrosis around the implant – was 
almost sixfold (OR = 5.99), which was connected with a decre-
ase in patient satisfaction (OR = 0.29) and a poorer aesthetic 
effect (OR = 0.25) [40]. The meta-analysis presented by Ricci 
et al. [23] compared the complications following immediate 
reconstruction with radiotherapy with an expander and im-
mediate reconstruction with radiotherapy with a permanent 
implant. The analysis of the histories of 2348 patients from 20 
studies showed a high complication risk in both groups. In the 
group of patients after reconstruction and radiotherapy with 
an expander, more cases of implant loss were observed (20% 
after radiotherapy with expander vs. 13.4% after radiotherapy 
with a permanent implant; relative risk [RR] = 2.33), whilst in the 
group after reconstruction and radiotherapy with a permanent 
implant, more cases of the fibrosis of the capsule around the 
implant were seen (49.4% after radiotherapy with a permanent 
implant vs. 24% after radiotherapy with expander) [23].

Comparison of alloplastic prepectoral breast 
reconstructions with alloplastic subpectoral 
breast reconstructions with and without 
radiotherapy   
According to some publications, in patients without radio-
therapy, immediate prepectoral reconstruction is comparable 
to subpectoral with regards to the rate of complications in 
general, the implant loss, the necrosis of the nipple/skin, poor 
wound healing and infections  [6, 41]. In the meta-analysis of Li 
et al. [41], the risk of implant loss after prepectoral and subpec-
toral reconstructions without radiotherapy was 4.2% and 4.5% 
respectively. In the meta-analysis of Abbate et al. [42], about 
80% of 4040 patients were not irradiated. It was found that 
there were statistically significant differences concerning the 
rate of skin necrosis (3.3% vs. 5.9%, p < 0.01) and fibrosis of the 
skin around the implant (4.2% vs. 7.6%, p < 0.01) which worked 
to the advantage of prepectoral reconstruction. Apart from 
this, the rate of complications in the group of prepectoral and 
subpectoral surgeries was comparable. It must be observed 
that the complication rate following reconstructions in both 
groups without radiotherapy was lower than 10%.

Radiotherapy increased the complication rate, whilst the 
risk varied depending on the type of reconstruction [11, 43–45]. 
In a prospective study evaluating the risk of complications 
in patients after prepectoral reconstruction, with and with-
out radiotherapy, it was found that the patient group after 
radiotherapy had a seven-fold higher risk of complication in 
general  (OR = 7.11) and five-fold higher risk of implant loss 
(OR = 5.09) in comparison with patients who were not irradi-
ated [45]. The work of Sinnot et al. [10] contained an analysis 
of the complication rate following prepectoral and subpec-
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toral reconstructions with and without radiotherapy. A higher 
complication rate was found in the group after radiotherapy. 
In a group of 274 patients after prepectoral reconstruction and 
radiotherapy, in 16% of the cases fibroses around the implant 
were observed, whilst in the group of 100 patents after a sub-
pectoral reconstruction and radiotherapy, this rate was 52% 
[10]. In the study of Thuman et al. [11], the risk of implant loss 
following prepectoral reconstruction and radiotherapy was 
4.5%, whereas following a subpectoral reconstruction and 
radiotherapy, it was 14.9%. 

The results illustrate that in patients after an immediate 
alloplastic reconstruction with radiotherapy, irrespective of 
the reconstruction type (prepectoral vs. subpectoral), the risk 
of complications is high, yet it seems that prepectoral recon-
struction is safer [8, 10, 11]. In order to confirm the higher level 
of safety in prepectoral reconstruction with radiotherapy over 
subpectoral reconstruction with radiotherapy, it is necessary 
to have a longer follow-up period in patients after prepectoral 
reconstructions; in the majority of publications the median 
follow-up period is about 2 years.

Comparison of alloplastic breast reconstructions 
and radiotherapy with autologous breast 
reconstructions and radiotherapy 
Breast reconstruction with prostheses followed by radiothera-
py give more complications than autologous reconstruction 
with radiotherapy [1, 13, 44–56]. The meta-analysis conducted 
by Barry [47] compared various types of breast reconstruc-
tion (immediate and delayed, with implants and autologous) 
with and without radiotherapy on the basis of 11 studies 
and 1105 patients. In patients after immediate reconstruction 
with a prosthesis/expander without radiotherapy, the rate of 
complications in general was 21% and in patients after radio-
therapy – 52%. In irradiated patients, immediate autologous 
reconstruction was five times safer than alloplastic reconstruc-
tion (OR = 0.21). Immediate autologous reconstruction with 
radiotherapy and delayed autologous reconstruction following 
radiotherapy were comparable with respect to complications 
(OR = 0.87) [47].  

The objective of the meta-analysis made by O’Donell et al. 
[48], made on the basis of 16 studies and 2322 reconstructions, 
was to see what the optimum type of breast reconstruction 
was for women who had to be irradiated, especially, with 
respect to the most serious complications. Six groups of 
patients were analysed: those after immediate autologous 
breast reconstruction with radiotherapy, those after delayed 
immediate breast reconstruction with radiation therapy to 
an expander, those after delayed immediate breast recon-
struction with radiation therapy to the  permanent implant, 
those after delayed immediate reconstruction with radiation 
therapy to an expander and final autologous breast recon-
struction and also those after 2 types of delayed reconstruc-
tions following radiotherapy: delayed autologous and delayed 

alloplastic breast reconstruction. The best procedure, which 
prevented or at least decreased the risk of reconstruction 
failure in irradiated patients, was an immediate autologous 
reconstruction. This method was better than all the recon-
structions with implants. Among alloplastic reconstructions 
in turn, the most beneficial was the procedure of radiotherapy 
applied onto the permanent implant: in these cases the rate 
of complications in general was three times lower (OR = 0.35), 
yet also there were twice as many fibroses around the implant 
(OR = 2.58). The worst results were observed in patients who 
had radiotherapy during the primary oncological treatment 
and then underwent delayed reconstruction with an implant. 
The conclusions of the paper contain a note in which the 
authors observed that immediate reconstruction with the 
patient’s native tissues, in patients who are scheduled for 
irradiation afterwards, was the best choice from the point of 
view of complications, however, the choice of the reconstruc-
tion method depends on the patient herself, the surgeon and 
the technical possibilities of the institution. If a patient who 
requires radiotherapy does not consent to reconstruction 
with her native tissues, and opts solely for a reconstruction 
with an implant, she should be proposed an immediate and 
non-delayed reconstruction [48]. 

The study of Jagsi et al. [53] compared the rate of com-
plications after 2 years of follow-up in 2247 patients after an 
immediate reconstruction with an implant with and without 
radiotherapy and after an immediate autologous reconstruc-
tion with and without radiotherapy. The study showed that 
at least 1 complication, serious complication and the loss of 
the expander was significantly higher in patients undergoing 
radiotherapy in comparison to those not irradiated, irrespec-
tive of the reconstruction technique. At the same time, it was 
shown that in the group of irradiated patients, the rate of failu-
res was significantly higher after implant-based reconstruction 
than in the group with an autologous reconstruction. The risk 
of implant loss in patients after implant-based reconstruc-
tion was 18.7% and after autologous reconstruction – 1% 
[53]. Similarly, in other articles, a high rate of implant loss was 
shown (18.7–37%) following immediate implant-based recon-
structions and radiotherapy as well as a low rate of the loss of 
musculocutaneous flap (0–4.4%) after immediate autologous 
reconstructions and radiotherapy [51, 52, 54–56]. 

A study performed by Chetta et al. [52], analysed 4781 irra-
diated patients, and the rate of reconstructions with implants 
in comparison to the autologous reconstructions made in 
2009–2012 was 80%. The risk of implant/flap loss after imme-
diate alloplastic and immediate autologous reconstructions 
was 27% and 4%, respectively, and after delayed alloplastic 
and delayed autologous reconstructions it was 37% and 5%, 
respectively. The authors summed up that in patients who 
required irradiation, reconstruction with implants as the most 
popular method of breast reconstruction was burdened with 
the risk of serious complications [52].
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Comparison of immediate autologous 
reconstructions followed by radiotherapy and 
delayed autologous reconstructions (after 
radiotherapy)
The research shows that there are no significant differences 
in the rate of complications in patients after autologous re-
constructions (either immediate or delayed) [1, 57, 58]. The 
meta-analysis made by Hershenhouse et al. [57], based on 44 
studies, analysed the history of 1927 patients after immediate 
autologous reconstructions with radiotherapy and 1546 after 
delayed autologous reconstructions with radiotherapy. The 
rate of early complications was assessed, comprising fat necro-
sis, thrombosis, seroma, hematoma, infections, dehiscence of 
the wound edges, loss of the flap; and delayed complications: 
fibrosis, significant asymmetry, hyperpigmentation, volume 
decrease of the musculocutaneous flap. A comparable rate 
of complications was observed with the exception of the risk 
of seroma which was more frequent in the case of delayed re-
constructions (2.6% after immediate reconstruction and 10.5% 
after delayed reconstruction, p = 0.04). Both methods were 
regarded as comparable with regards to the risk of complica-
tions and the risk of flap loss in both groups was lower than 2%.

The meta-analysis of Heiman et al. [58] also compared the 
rate of complications after the reconstructions with native tissu-
es: immediate with radiotherapy (729 patients) and delayed with 
radiotherapy (868 patients). It was shown that the risk of com-
plete flap loss (2.4% vs. 0.9%, p = 0.004) or partial flap loss (4.6% 
vs. 1.9%, p = 0.01) was slightly higher after a delayed autologous 
reconstruction whilst the risk of infections – after immediate 
autologous reconstructions. The risk of other complications 
was comparable. The authors did conclude though that an im-
mediate autologous reconstruction is more beneficial for tissue 
survival than delayed autologous reconstruction. That is why it 
should be proposed to patients who require radiotherapy [58]. 

An evaluation of patient satisfaction following 
various types of reconstruction
The BREAST-Q and BODY-Q questionnaires allow for an evalu-
ation of patient satisfaction after breast reconstruction proce-
dures as well as satisfaction with their psychosocial and sexual 
life, an evaluation of the physical appearance of the breasts 
and of the donor site of the musculocutaneous flap as well as 
satisfaction in general. In 6 papers, [53, 55, 59–62] the patient 
satisfaction was studied with regards to the quality of life and 
aesthetic effects following various types of breast reconstruc-
tion. In all the studies, better results were observed in patient 
opinion after autologous breast reconstructions. 

The best type of breast reconstruction with 
regards to the risk of complications in irradiated 
patients  – analyses results 
The analyses presented above point to the fact that from 
the point of view of the risk of complications, the most be-

neficial reconstruction for a patient requiring radiotherapy is 
immediate autologous breast reconstruction, whilst a delayed 
autologous breast reconstruction (i.e. performed a few months 
/ years following primary oncological treatment with radiothe-
rapy) ranks second. A significantly larger number of compli-
cations occur after immediate alloplastic reconstructions with 
radiotherapy onto the permanent implant, whilst immediate 
alloplastic reconstruction with radiotherapy onto the expander 
seems even less beneficial (it gives fewer fibrosis but a higher 
risk of implant loss than radiotherapy into the permanent 
implant). Prepectoral reconstructions with radiotherapy give 
slightly fewer complications than subpectoral reconstructions 
with radiotherapy. The highest risk of complications is observed 
after delayed reconstructions with implants and therefore this 
method is not recommended in breast cancer  patients after 
pervious radiotherapy. 

Tables I and II present the risk of reconstruction failure (RF), 
defined as the loss of the implant or the musculocutaneous 
flap, depending on the type of breast reconstruction in patients 
undergoing radiotherapy. The RF rate following immediate 
autologous reconstruction and radiotherapy varies 0–4.4%, 
and following delayed autologous reconstruction (after pre-
vious irradiation) – 1.8–7%; following immediate implant-based 
reconstruction and radiotherapy – 4.5–37%; and following 
a delayed implant-based reconstruction (after previous irra-
diation) – 37–56%.

Why does clinical practice differ from the 
results of the studies? The advantages and 
disadvantages of autologous and alloplastic 
reconstructions  
In 2021 a panel of Italian experts published current data con-
cerning breast reconstruction and radiotherapy (Italian Expert 
Delphi Consensus Statement) [19]. It confirmed that in patients 
requiring radiotherapy, the lowest complication rate and the 
best cosmetic effect is observed following an immediate au-
tologous reconstruction. Contrary to these findings, implant 
based reconstruction (one-stage or two-staged) is the most 
frequently method used in this patient group [19]. 

Why do oncological centres in the majority of cases per-
form an implant reconstruction if radiotherapy is planned in 
spite of scientific evidence pointing to a lower risk of compli-
cations following autologous reconstructions? This is especial-
ly the case since autologous reconstructions keep evolving 
significantly, and together with progress in microsurgery, this 
allows for a further decrease in the complication rate in the 
donor site and reconstruction area [15]. It seems that as much 
as the rate of complications influences the type of recon-
struction planning, the final decision depends also on other 
factors, such as the preferences of the surgeon concerning the 
treatment technique, the patient’s preferences with respect 
to the method and her approval of a higher risk for a select-
ed method, the possibilities of complex plastic surgeries in  
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Table I. The risk of reconstruction failure in irradiated patients depending on the type of reconstruction  

Individual original papers and 
metanalyses 

The number of irradiated 
patients 

Type of reconstruction with 
irradiation, treatment sequence  

The rate of implant / flap loss

Tanos G. [51] 114 immediate:
•	 TE/I -> RT
•	 AR -> RT

37%
0

Chetta M.D. [52] 4781 immediate:
•	 TE/I -> RT
•	 AR -> RT
delayed:
•	 RT -> TE/I
•	 RT -> AR

27%
4%

37%
5%

Jagsi R. [53] 2247 (482 RT) immediate:
•	 TE/I -> RT
•	 AR -> RT

18.7%
1%

Manyam B.V. [54] 204 immediate:
•	 AR -> RT
•	 TE/I -> RT
delayed:
•	 RT -> AR
•	 RT -> TE/I

4.4%
22%

7%
56%

Reinders F.C.J. [55] 109 immediate:
•	 TE/I -> RT
•	 AR -> RT

21.3%
0

Naoum G.E. [56] 1286 (407 RT) immediate:
•	 TE -> RT -> I
•	 I -> RT

9.1%
2.9%

Thuman J.M. [11]

44
141

immediate:
•	 TE/I -> RT 
prepectoral
subpectoral

4.5%
14.9%

metanalysis 
Ricci J.A. [23] 1479

869

immediate:
•	 TE -> RT -> I
•	 TE -> I -> RT

20%
13.4%

metanalysis
Heiman A.J. [58]

729
868

immediate:
•	 AR -> RT 
delayed: 
•	 RT -> AR 

0.9%

2.4%

metanalysis
Hershenhouse K.S. [57]

1927
1546

immediate:
•	 AR -> RT 
delayed: 
•	 RT -> AR 

1%

1.8%

metanalysis
O’Donnell J.P.M. [48]

1914 immediate:
•	 TE -> RT -> I
•	 TE -> I -> RT
•	 TE -> RT -> AR
•	 AR -> RT
delayed:
•	 RT -> AR
•	 RT -> TE -> I

OR = 1
OR = 0.42
OR = 0.27
OR = 0.1

OR = 0.16
OR = 0.74

TE – expander; I – permanent implant; AR autologous reconstruction; RT – radiotherapy; OR – odds ratio; TE/I -> RT – first immediate reconstruction with  expander/implant, 
followed by radiotherapy; AR -> RT – first immediate autologous reconstruction, followed by radiotherapy; RT -> TE/I – radiotherapy during primary oncological treatment  
followed by delayed reconstruction with an implant; RT -> AR – radiotherapy during  primary oncological treatment  followed by delayed autologous reconstruction; TE -> RT -> I 
– 2-stage immediate reconstruction with radiotherapy onto the expander, followed by exchange into permanent implant; TE -> RT -> AR – 2-stage immediate reconstruction with 
radiotherapy onto the expander, and in the second stage – autologous reconstruction; I -> RT – 1-stage immediate reconstruction with radiotherapy onto the  permanent implant

Table II. The summary of the risk of reconstruction failure on the basis of publications presented in table I [11, 23, 48, 51–58]

Type of breast reconstruction with radiotherapy The rate of implant / flap loss

immediate autologous breast reconstruction followed by radiotherapy 0–4.4%

delayed autologous breast reconstruction (following previous radiotherapy) 1.8–7%

immediate breast reconstruction with an implant, 1- or 2-stages, followed by radiotherapy onto 
the expander or permanent implant

4.5–37%, mainly about 20% 

delayed breast reconstruction with an implant, 1- or 2-stages, (following previous radiotherapy) 37–56%
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a given oncological centre (microvascular anastomoses) and 
other advantages and disadvantages of specific reconstruction 
methods. Table III presents a comparison of the benefits and 
drawbacks of reconstruction with the use of native tissues 
and implants.

An advantage of an autologous reconstruction is the na-
tural look of the breasts, natural contours and inframammary 
fold, the natural position of the nipple-areolar complex, a lo-
wer rate of complications and increased patient satisfaction 
with the surgery followed by radiotherapy after long-term 
follow-up [13, 14, 53, 59, 63]. The downsides of autologous 
surgeries comprise: 
•	 more extensive type of surgery, 
•	 the level of technical difficulty, 
•	 frequent numerous stages of surgery, 
•	 more pain, 
•	 requirement of a surgical team performing microvascular 

anastomoses, 
•	 longer recovery period, 
•	 possible complications of the donor site and reconstruc-

tion site, 
•	 it is a more expensive procedure than implant reconstruc-

tion; and in the case of reconstruction failure, there is little 
chance of salvage surgery with the use of the patient’s own 
tissues [15, 31, 33, 60]. 
As opposed to autologous reconstructions, the greatest 

benefits in the use of prostheses is the shorter treatment time, 
the immediate treatment effect as perceived by the patients, 
lower treatment costs and the possibility to use native tissues 
in the salvage surgery after the loss of the implant [13, 16, 49].

In 2019, after a meeting of the expert panel from 20 coun-
tries of the Oncoplastic Breast Consortium (OPBC) [64] the most 
significant issues which required an urgent solution in onco-
plastic surgery with radiotherapy were published. The experts 

believe that currently the decision about the type of breast re-
construction depends more on the doctor than on the patient.  
That is why studies of the values of specific reconstruction 
methods with radiotherapy should be performed, taking into 
consideration the point of view and feelings of the patients. The 
results of these studies might help patients in the selection of 
the most beneficial procedure methods. Moreover, currently 
the following clinical studies with randomisation have been 
carried out: Primary Radiotherapy And DIEP flAp Reconstruc-
tion Trial (PRADA), DBCG RT Recon Trial, and PREPEC OPBC-02 
studies, which are hoped to solve the presented problems with 
breast reconstruction and radiotherapy [65]. 

Conclusions 
On the basis of the presented literature, it can be concluded 
that in the setting of postmastectomy radiotherapy, immediate 
autolgous breast reconstruction gives fewer complications and 
guarantees a better quality of life than immediate implant-ba-
sed reconstruction (both prepectoral and subpectoral). Hence 
immediate autologous reconstruction really should be one of 
the available reconstructive options in selected oncological 
centres. The individual choice of the breast reconstructive 
method still remains a subject of debate as each of the re-
constructive methods has its advantages and disadvantages.

A still very short follow-up period after breast reconstruc-
tion performed with the new techniques and a relatively high 
rate of complications after reconstructions with radiotherapy 
result in the fact that each patient opting for breast reconstruc-
tion should be advised, at the very beginning of their onco-
logical treatment, about the advantages and disadvantages 
and complication rate in the case of specific reconstructive 
methods. 

The above literature overview and conclusions refer solely 
to breast reconstructions in patients undergoing radiotherapy. 

Table III. The comparison of immediate breast reconstructions with native tissues (autologous) and with synthetic material (implant-based, alloplastic)

Autologous reconstructions Alloplastic reconstructions  

pros •	 preservation of the natural look and contour of the breasts, 
natural inframammary fold and natural  position of the nipple- 
-areolar complex,

•	 scars are less visible with the progress of time,  
•	 larger patient satisfaction in case of radiotherapy,
•	 reduction of the excess fat tissue from abdominal integuments  

(TRAM) – donor site,
•	 lower rate of complications following radiotherapy 

•	 technically simpler procedure,
•	 does not require the ability to make microvascular anastomoses,
•	 shorter treatment period,
•	 shorter recovery time,
•	 fewer complaints,
•	 immediate treatment effect as perceived by the patient, 
•	 lower treatment costs, 
•	 in the case of implant loss it is possible to make a salvage 

surgery with the use of patient’s native tissues  

cons •	 more extensive and more difficult surgery, often performed in 
many stages,

•	 requires the ability to make microvascular anastomoses, 
•	 more painful surgery, 
•	 may lead to complications in the donor and reconstruction site,
•	 longer hospital stay and recovery,
•	 more expensive than implant reconstruction,
•	 in case of failure it is not possible to make a salvage surgery with 

native tissues 

•	 significantly larger rate of complications following radiotherapy,
•	 unnatural look of the breasts,
•	 poorer aesthetic effect after radiotherapy in comparison with 

the autologous reconstruction followed by radiotherapy,
•	 lower patient satisfaction with the procedure followed by 

radiotherapy 
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In breast cancer patients who do not require adjuvant irradia-
tion, the indications for specific reconstruction techniques and 
complication rates differ from those presented in this paper.
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