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Rezumat

Cancerul de sân reprezintă cel mai frecvent tip de
neoplasm ce afectează femeile din întreaga lume. Reconstrucţia
sânului după mastectomie a devenit o procedură solicitantă în
tratamentul femeilor care suferă de cancer de sân. Rolul major 
este de a îmbunătăţi calitatea vieţii pacientelor, ducând la rezultate
estetice mai bune. În funcţie de tipul de reconstrucţie, de 
complicaţiile ulterioare intervenţiei chirurgicale şi de durata 
spitalizării, implicaţiile financiare variază. 

Studiul nostru a inclus 168 de paciente care au beneficiat
de reconstrucţie mamară imediată sau întârziată după mastec-
tomie. Am evaluat managementul clinic al fiecărui caz şi am 
evaluat costul mediu final al tratamentului după reconstrucţie,
concentrându-ne pe metoda reconstructivă utilizată, complicaţiile
apărute şi numărul de zile de spitalizare.

Costul total al îngrijirii în operaţia de reconstrucţie de
sân depinde de procedura reconstructivă utilizată, care afectează
durata de spitalizare. Cheltuielile depind, de asemenea, şi de 
materialele utilizate: tipul de implant / expander sau utilizarea
ADM. Costurile au fost mai mari la pacientele cărora li s-a făcut
reconstrucţie mamară folosind un lambou latissimus dorsi asociat
cu implant, în comparaţie cu reconstrucţia cu lambou liber. 
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Introduction

Breast cancer, as the World Health
Organization reported, is the most common
malignancy in women worldwide, with an
increasing incidence over the years (1).
Therefore, this has been leading to a continuous
need for improvement in oncological protocols
and reconstructive techniques, in order to offer
the patients both a higher survival rate and a
better quality of life (2). 

Due to highly increasing rates of mortality,
thorough medical planning and surgical 
therapeutic methods are essential to be
promptly implemented, in order to control and
prevent the disease (3).

Breast reconstruction after mastectomy

represents an engaging and challenging issue
for both surgeon and patient, due to the
required surgical expertise of the operating
team and the heightened expectations in
terms of aesthetic outcome and satisfaction of
the patients (1). The breast cancer type and
the radiation adjuvant treatment which may
be needed greatly, affect the management and
the breast reconstruction methods used. There
are two major options following the treatment
of breast cancer: immediate or delayed recon-
struction of the breast. The optimal timing 
of the intervention is decided by a multi-
disciplinary team, which includes a plastic
surgeon, an oncologist and a radiation 
oncologist (4).

Due to the increasing number of reconstruc-

Reconstrucţia de sân reprezintă un proces crucial în gestionarea pacientelor care 
au suferit mastectomii în urma cancerului şi presupune costuri variabile, în funcţie de metoda
reconstructivă aleasă. 

reconstrucţia de sân, chirurgie plastică, cancer de sân, radioterapie, complicaţii, costuri

Abstract
Breast cancer represents the most common type of neoplasm in women around the

world. Breast reconstruction following mastectomy has become a demanding procedure in the 
treatment of patients suffering from breast cancer. Their major role is to improve the quality of life
of women, leading to better aesthetic outcomes. Based on each type of reconstruction, the complica-
tions following surgery and the duration of hospital stay, the financial implications slightly vary. 

Our study included 168 female patients who underwent immediate or delayed breast
reconstruction after mastectomy. We assessed the clinical management of each of these cases and
we evaluated the average final cost of the treatment after the reconstruction, focusing on the recon-
structive method used, the complications that occurred and the number of days of hospitalization.

The total cost of care in breast reconstruction surgery depends on the type of reconstruc-
tive procedure used, which consequently affects the duration of hospitalization of the patients. The
expenses also depend on the materials that are used: the type of implant/expander or the use of
ADM. Costs were higher in patients who underwent breast reconstruction using a latissimus dorsi
flap associated with an implant, in comparison to reconstruction using a free flap. 

Breast reconstruction represents a crucial process in the management of women who
underwent mastectomies following cancer and presumes variable financial resources, depending on
the chosen reconstructive method. 

breast reconstruction, plastic surgery, breast cancer, radiation therapy, complications,
costs 
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tive options available for patients after 
breast cancer surgery, the complications that
unfortunately and invariantly occur and 
the duration of hospital stay, the financial
implications slightly vary. Economic evalua-
tion is essential in order to assess the balance
between the cost effectiveness of each proce-
dure, the cosmetic outcome and the quality of
patient’ lives (5).

The purpose of this study was to evaluate
the average cost of the procedures, correlated
with the different types of breast reconstruc-
tion methods.

Materials and Methods

In our clinical study, we included 168 female
patients who underwent breast reconstruction
after mastectomy, in the Plastic Surgery
Department of „Agrippa Ionescu” Clinical
Emergency Hospital, during a six years’ 
period since the beginning of the National
Breast Reconstruction Program. All the
patients underwent delayed or immediate
breast reconstruction after mastectomy for
confirmed breast neoplasm. We assessed the
clinical management of each of these cases
and the algorithm used and we evaluated the
donor and reconstruction site complications
and the average final cost of the treatment
after the reconstruction.

The information was stored into a database
and processed with Microsoft Excel 2016.
Statistical analysis was performed using the
software SPSS 23.0 software and also
Microsoft Excel 2016. p < 0.05 was defined as
statistically significant for the analyzed data.

The results were presented as the mean
and standard deviations for quantitative 
variables and as numbers and frequencies for
qualitative variables. In order to study the 
differences among different types of recon-
struction techniques, the chi square test 
was analyzed for qualitative variables. Multi-
variate analysis was constructed to identify
factors associated with the costs related to 
different types of breast reconstruction.
Covariates for multivariate analysis were
selected based on bivariate analyses and

included stage of breast cancer, complications
and days of hospital stay.

Results

In our clinic, the management of cases 
requiring reconstructive techniques following
breast cancer surgery implies collaboration
between doctors of several medical and surgi-
cal specialties. Based on thorough history and
examination of the patients, women’s prefer-
ences for reconstructive methods and their
willingness to undergo major surgery and
oncological report, we performed 85% delayed
and 15% immediate breast reconstructions.

Following the protocol used in our depart-
ment, if the patient has a higher probability
of undergoing radiation therapy, mastectomy
is initially performed, followed by delayed
reconstructive procedures. On the other
hand, if the patient is not likely to require
radiation therapy, immediate reconstruction
is feasible during the same surgery with the
breast cancer removal. Out of all the cases,
41 consisted of autologous reconstruction (16
deep inferior epigastric artery perforator, or
DIEP, and 25 latissimus dorsi extended
flaps), 44 of them consisted of implant-based
techniques and the other 83 patients
required both autologous and implant-based
procedures.

Depending on the stage of the breast 
cancer, for patients suffering from stage I
mammary neoplasm, implant-based recon-
struction techniques were performed in
81.25% cases and expander to implant 
procedures in 18,75% cases, whereas, for
patients with stage II breast cancer, implant-
based reconstructive methods were elected. 
In cases of stage III disease, DIEP and 
latissimus dorsi flaps were performed and in
one patient with stage IV breast cancer,
expander-implant Becker and latissimus
dorsi reconstruction was done ( ).

The type of surgical technique was also 
different in cases where radiotherapy was
needed. In patients who required radiotherapy,
the reconstruction was mainly done with 
DIEP free flap and implant associated with
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latissimus dorsi flap, whereas implant-only
reconstruction was the most frequent 
procedure in patients who didn’t undergo radio-
therapy. In the group who directly underwent
implant reconstruction, no radiation therapy
was preponderantly performed prior to surgery.
The association between the need of post-
mastectomy radiotherapy and the type of
reconstructive procedure was noticed as having
greater statistical significance (p < 0.001). 

The average time between mastectomy and
breast reconstruction varied greatly with the
reconstructive methods that were used.
Implant-based reconstruction required, in
average, a 5.7-months-period until the 
reconstructive procedure, while expander and
implant + latissimus dorsi flap reconstruc-
tions needed around one year of post-mastec-
tomy time. The longest period between 
surgeries was found in patients with DIEP
free flap or Becker expander-implant + 
latissimus dorsi flap, with approximately 18
months and 20 months, respectively.

The type of reconstructive procedure 
affected the duration of the hospital stay, as
well. Patients who received implants- only
reconstruction remained for 8.6 days in 
hospital, on average; patients treated with
expander-implant or Becker expander-implant
and latissimus dorsi flap stayed for about 10
and 12 days, respectively. The longest hospital
stay was needed in patients whose breast
reconstructions were done using DIEP free flap
(almost 14 days) and implant associated with
latissimus dorsi flap (15.5 days).

Complications occurred in 45 cases. In 28
patients (16,2%) the complications were 
located at the level of the donor site, while in
10,1% cases they occurred at the reconstruc-
tion site, mostly in patients undergoing imme-
diate direct to implant breast reconstruction.

A significant association between the type
of reconstructive procedure and the average
final costs was noticed (p < 0.001).  Costs were
higher in patients that underwent breast
reconstruction using a latissimus dorsi flap

Figure 1. The type of reconstruction
depending on the stage of 
the breast cancer
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associated with an implant (€1.635) in 
comparison to reconstruction using a free flap
(€1.487), due to the final expenses imposed by
the presence of the prosthesis ( ).

Even though there were only several cases
of bilateral prophylactic mastectomy due to
the high cost of BRCA mutation test, the costs
of immediate reconstruction were much lower
than those of unilateral breast reconstruction.

Discussions

Breast reconstruction after mastectomy 
following breast cancer represents a challenging
and increasingly demanding procedure, due to
the gradually higher incidence of mammary
neoplasm in women worldwide  (6).

In order to restore the aesthetic aspect not
only of the operated breast, but also of the
contralateral one, the plastic surgeon plays
an essential role in reducing the psychological
impact of the mutilation caused by mastectomy,
that may lead to symptoms of depression and a
lower quality of life (7). The surgeon also

needs to improve the functional and cosmetic
results in terms of symmetry, therefore a
reduction mammoplasty or a mastopexy may
be required during the same time as the
reconstructive procedure (8).

Reconstructive methods vary from an 
individual to another based, primarily, on
patient-related factors, the stage of the 
disease and the need of postmastectomy 
radiation therapy.

Another important factor that has to be
taken into consideration when deciding the
type of breast reconstruction is the adequate
timing after mastectomy (9).  As Lee et al. in
2015 reported in a study, the moment of 
the reconstructive procedure is decided mainly
by the patient’s desire for opting out for a 
particular type of technique, the plastic 
surgeon’s preference and skills (10) and also by
the oncological indication of post-mastectomy
radiotherapy (11). Immediate tissue expander/
implant-based breast reconstruction is often
avoided when post-mastectomy radiotherapy is
needed, due to concerns about high complica-

Figure 2. The average 
final expenses 
of each 
reconstructive 
procedure
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tion rates and poor aesthetic results (5).
All these factors have a major impact on

the final costs of the breast reconstruction,
that can moderately vary depending on the
complexity of each case (4,12). It is important
that plastic surgeons are aware of the cost
implications of the reconstructive methods
and they need to focus on the healthcare
expenditure, in order to achieve both optimal
financial results and greater aesthetic 
outcomes (13,14).

Depending on the type of breast recon-
struction that was performed, we noted that
most complications occurred in the cases
where implant and latissimus dorsi flap were
used, followed by those where the reconstruc-
tion was done using DIEP free flap. By 
contrast, the procedures least associated with
post-operative complications were those that
used implant-only and expander associated
with implant.

In Romania, the national Breast
Reconstruction Program covers up to €1.000 
of the cost of the breast reconstruction 
procedures. In order to evaluate the expendi-
ture, for each case, an index of complexity is
calculated: 1 point of complexity = €300. For
example, for a free flap reconstruction, the
index of complexity of 4.85 corresponds to a
cost of €1.455. The amount depends on 
several aspects, such as the final diagnosis,
the secondary comorbidities and the complexity
of the surgery. For instance, the average final
costs were €2.186 for patients with stage IV
breast cancer at diagnosis, whereas stage III
averaged €1.612, stage II had an average of
€1.554 and stage I – €1.218.

The expenses also depend on the materials
that are used: the type of implant or the type
of expander. Costs were perceivably higher
(€2.216) in cases where the reconstruction 
was done using Becker implant-expander 
associated with latissimus dorsi flap, compared
to cases where expander associated with
implant (€1.699), latissimus dorsi flap 
associated with implant (€1.635), DIEP free flap
(€1.488) and implants-only (€1.049) were used.

In cases of insufficient lower pole coverage,

expander–implant breast reconstruction can
often be supplemented with acellular dermal
matrix (ADM), in order to strengthen the 
inferior part of the breast (15,16). Even though
the use of acellular dermal matrix implies
increased costs, it leads to safer, less 
painful reconstructions and better cosmetic
acceptability (17,18). The cost of the mesh
(around €700) will be added to the final amount.

One major factor that affects the total cost
of care in breast reconstruction surgery is the
duration of the hospital stay of the patients,
which is significantly higher in patients who
develop post-operative complications (4,19). In
our study, patients who had post-operative
complications remained in the hospital, in
average, for 16 days. By contrast, complica-
tion-free patients only remained in the 
hospital for 9 days, in average, which resulted
in a lower total cost of care for these patients.

Another interesting finding in our study
was that even though there were only several
cases of bilateral prophylactic mastectomy
(due to the high cost of BRCA mutation test),
the cost of immediate reconstruction was
much lower than that of unilateral breast
reconstruction.

We want to specify one of the most impor-
tant limitations of the study, more exactly the
fact that was a retrospective study and the
costs of a surgical intervention were lower 6
years ago, but we presented the average data.   

Future directions of the study will focus on
discovering the best type of breast reconstruc-
tion taking into consideration the final costs,
but also the aesthetic outcomes. 

Conclusions

Breast reconstruction represents an essential
process in the management of women who
underwent mastectomies following cancer and
implies variable financial resources, based on
each reconstructive method. It also plays a
considerable role in improving the quality of
patients’ lives, due to the possibility of 
reaching acceptable cosmetic results and
increased aesthetic satisfaction rates.
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