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Abstract
Introduction: The optimization of the breast reconstruction treatment protocols and the introduction of state-sub-
sidized national programs are global priorities. The present paper presents the results obtained within the Na-
tional Program of Breast Reconstruction at the „Bagdasar-Arseni” Emergency Clinical Hospital, highlighting the 
advantages and disadvantages of the surgical techniques used. Materials and Methods: The results obtained after 
71 surgical interventions were used for the study. The methodology used involved the use of demographic data, 
patient history, and the description of the surgical methods and techniques that were used. Results: Among the 
main results, the paper highlights the fact that mammary reconstruction by using the ‘expander-implant’ surgical 
technique was 5 times more frequent than the „implant-myocutaneous flap” technique. Post-operative complicati-
ons have been present in 57% of the patients who associate comorbidities. Breast reconstruction using the TRAM 
(transverse rectus abdominis muscle1) flap was the rescue solution for severe complications. Conclusions: The 
TRAM flap was proven to be the best technique in the treatment of diffi cult cases. Carrying out these statistical 
analyzes related to projects of a national scale form the solid foundation of documented studies that bring a signi-
fi cant contribution to the development of the Romanian medical system.
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Rezumat
Introducere: Optimizarea protocoalelor de tratament reconstructiv la nivelul sânului și introducerea programelor 
naţionale subvenţionate de stat constituie priorităţi la nivel mondial. Lucrarea de faţă prezintă rezultatele obţinute 
în cadrul Programului Naţional de Reconstrucţie mamară în Spitalul Clinic de Urgenţă „Bagdasar-Arseni”, subliniind 
avantajele și dezavantajele tehnicilor chirurgicale folosite. Materiale și metode: Pentru realizarea studiului au fost 
utilizate rezultatele culese în urma a 71 de intervenţii chirurgicale efectuate. Metodologia folosită a implicat utiliza-
rea datelor demografi ce, istoricului pacientelor, precum și descrierea metodelor și tehnicilor chirurgicale folosite. 
Rezultate: Dintre principalele rezultate, lucrarea evidenţiază faptul că reconstrucţia mamară prin utilizarea tehnicii 
chirurgicale „expander-implant” a fost de 5 ori mai frecventă decât tehnica asocierii implantului cu lambouri mio-
cutanate. Complicaţiile post-operatorii au fost remarcate la peste jumătate dintre pacientele care asociază comor-
bidităţi. Reconstrucţia mamară prin utilizarea lamboului TRAM (transverse rectus abdominis muscle) a reprezen-
tat soluţia salvatoare în cazul complicaţiilor severe apărute. Concluzii: Lamboul TRAM se dovedește a fi  tehnica 
optimă folosită pentru tratamentul cazurilor difi cile. Realizarea acestor analize statistice în cadrul proiectelor de 
anvergură naţională constituie fundaţia solidă a unor studii documentate care aduc o contribuţie semnifi cativă la 
dezvoltarea sistemului medical românesc.
Cuvinte-cheie: reconstrucţie mamară, mastectomie, implant siliconic, expander mamar, lambou TRAM.
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benefi t from a treatment consisting of partial excisi-
on of the mammary gland, followed by reconstruction 
during the same surgical procedure.

MATERIALS AND METHODS
Th e research presents the results of the statistical 
analysis of the variables collected during the 5 years 
since the onset of the National Breast Reconstruction 
Program (2014-2019) conducted at the „Bagdasar-
Arseni” Emergency Clinical Hospital, centralizing in-
formation and medical parameters of general interest 
related to the treatment of patients who underwent 71 
surgical procedures for the reconstruction of breasts af-
ter mastectomy.

In order to carry out the global statistical analysis, 
a wide range of information was introduced into the 
database: topographic, morphological, occupational, 
institutional and academic.

In order to cover the whole spectrum of the 
knowledge related to this program, the research also 
used a series of variables that do not make the objective 
of the present material, the present paper being mainly 
focused on the following assessments: 
 the comparative analysis of the diff erent surgical 

techniques used;
 the impact of the comorbidities on the post-

operative evolution, as well as medium and long-
term prognosis; 

 the infl uence of the adherence6 to treatment re-
lated to the patients involved in study;

 the average length of hospitalization as a predic-
tive factor of postoperative prognosis; 

 the comparative analysis of the results with data 
obtained from international literature; 

 determining the advantages of continuing the 
program based on the results obtained so far. 

In elaboration of the research project, a special im-
portance was given to the postoperative complications, 
the understanding of the mechanism and the context 
of their appearance, representing an extremely impor-
tant aspect regarding the optimization of the treatment 
protocol.

Collection and statistical analysis of data
Th e reviewed cases were related to patients that match 
the classical inclusion criteria recommended by the 
Romanian Ministry of Health, as follows: 
 medical history of radical or limited mastectomy 

in the context of breast cancer;

INTRODUCTION
Breast cancer treatment is a priority for the health 
system regardless of the state, the culture and the eco-
nomic context. As it emerges from the most recent 
report of the American Society for Cancer Treatment 
published in early July 2018, the incidence of breast 
cancer2 is on the rise. Th e majority of breast cancer 
cases occurred in women aged 40-44 and 45-49 years 
(77.3%)3. Th e encouraging statistics of the decrease in 
mortality caused by this condition was based on the 
improvement of early diagnosis systems as well as the 
effi  cient standardization of the operative protocols for 
the treatment of this condition.

Challenges related to the breast cancer treatment are 
not recent ones, the complexity of the pathophysiolo-
gical phenomena involved in the onset and progression 
of this disease, as well as the increased mortality rate 
in the female population, drew attention to this phe-
nomenon, requiring the development of performance 
protocols4 referring to the total excision of the involved 
malignant tumor. Treatment with curative intent often 
involves the excision of large tissue fragments or even 
the entire aff ected breast, and the need for further re-
construction is easily understood in this context.

Th e „Breast Reconstruction Program for Oncolo-
gical Diseases” aims to facilitate the access to breast 
reconstruction of as many patients as possible and to 
integrate these patients from a social and professional 
point of view by achieving a pleasing aesthetic aspect. 
Th e program involves paying the cost of breast pros-
thesis and surgery by the National Health Insurance Ho-
use, so that patients who have undergone mastectomy5 
for the treatment of breast cancer can benefi t from free 
breast reconstruction. According to the patients, the 
true closure of this unpleasant chapter in their lives 
is the reconstruction of the breast, thus avoiding the 
traumatic memories associated with their past medical 
condition.

Further, the opportunity to achieve the reconstructi-
on of the aff ected breast in the same surgical procedure 
with oncological resection is supported by the fact that 
the patients diagnosed in incipient stages have a favo-
rable post-operative evolution without complications; 
also, the reduction of the hospitalization time and the 
reduced fi nancial resources allocated are advantages 
that support the use of this treatment protocol.

Th e evolution of screening methods and media cam-
paigns for the awareness of the severity of this aff ection 
have resulted in an increase in the early diagnosis of 
breast cancer. Th erefore, a growing number of patients 
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 the presence of the oncological assessment that 
explicitly endorses the indication of breast re-
construction;

 patients’ agreement to perform the reconstructi-
ve surgery.

Th e exclusion criteria recommended by the National 
Mammary Reconstruction Program have been applied 
by not using data gathered from patients with severe 
systemic disorders that contraindicate reconstructi-
ve surgery or patients that are still in the oncological 
treatment program.

Th e statistical data and information collected within 
the project were processed in order to obtain results of 
general interest and to elaborate a complex database 
which, to the extent that this is feasible, is the founda-
tion of an integrated project that provides an overview 
of the eff ects of the National Breast Reconstruction 
Program.

For analyzing the quantitative data the basic criteria 
of statistical analysis were used, focusing our attenti-
on on studying the Gaussian distribution in order to 
identify possible deviations from the normal parame-
ters. Th erefore, variables such as age, weight, height 
and blood pressure were entered into the database, with 
the desire to make a more detailed presentation of the 
results of this study. Th e calculations required for the 
statistical analysis refer to the averages, the standard 
deviations, as well as the statistical signifi cance of the 
processed information.

Th e analysis of the qualitative variables was based on 
the understanding of: 
 the implications of the diff erent reconstruction 

techniques used;
 the location of the tumor as a defi ning factor of 

the therapeutic protocol; 
 the complications that occurred; 
 the infl uence of the complications on the aesthe-

tic prognosis; 
 the total duration of the treatment;
 personal and family medical history7; 
 obtaining symmetry;
 the patients’ satisfaction8 at the end of treatment.

RESULTS
Th e present analysis aims to cover the whole spectrum 
of the breast reconstruction phenomenon, therefore the 
research presents both the parameters specifi c for the 
surgical discipline and the biochemical variables that 
can contribute to the improvement of the postopera-
tive prognosis.

Th e most relevant data and information were selec-
ted from the established database in order to emphasi-
ze the targeted objectives:

Demographic data
Th e average age of the patients in the above mentioned 
program was 50.88 ± 10.11 years, the youngest patient 
included in the study being 33 years old and the oldest 
being 68 years old.

Th e urban environment was the source of residen-
ce for 100% of the patients included in the study, the 
access to specialized medical services being limited for 
patients located in rural areas9.

Medical history
Elevated blood glucose levels10 were noted for 30.30% 
of the determinations, this being an important pro-
gnostic factor in this study.

Th e history of chemotherapy was present in 38.79% 
of the patients included in the study, its association ha-
ving moderate consequences on postoperative progno-
sis, both functional (structural) and esthetic.

History of radiation therapy was present in 65.21% 
of the patients, with a strong impact on local compli-
cations such as wound dehiscence, marginal necrosis, 
and infection11.

Surgical reconstructive interventions
Th e silicone implants were used in 82.35% of the pati-
ents who were included in the study, 52.94% of whom 
benefi ted from the left breast reconstruction (Figure 1).

Th e mammary expanders12 were part of the recon-
structive algorithm in the case of 76.47% of the pati-
ents, from which 46.15% being used to expand tissues 
from the left breast.

TRAM fl ap reconstruction was the therapeutic so-
lution in 11.76% of patients, the laborious therapeutic 
protocol being a discouraging factor for the patients 
included in this study.

Associated surgical techniques
Th e „tissue expander - silicone implant” surgical tech-
nique (Figure 2) was present in 52.94% of the patients, 
the rest of the patients benefi ting from other recon-
structive methods (Figure 3).

Th e „silicone implant - TRAM fl ap” surgical te-
chnique (Figure 4) was the therapeutic solution for 
11.76% of the patients, the relatively small percentage 
being the consequence of the refusal of the use of this 
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Figure 1. Types of surgical interventions associated with breast topography (Source: authors).

Figure 2. Breast reconstruction using the ‘expander-implant’ surgical technique (Source: authors).

Figure 3. Types of surgical techniques (Source: authors).
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procedure being established as a basic criterion from 
the beginning of the reconstructive treatment plan.

Reconstruction of the areola14 using a medical tattoo 
was performed in 73% of the patients, 25% benefi ting 
from plastic reconstruction with free skin graft from 
the contralateral areola.

Duration of hospitalization
Th e average hospitalization time is 5.93 days with a 
minimum value of 2 days/intervention and a maximum 
value of 18 days/intervention. Shorter hospitalization 
times were associated with a higher degree of satisfacti-
on (Figure 5). Figure 5 illustrates the number of hospi-
talization days as percentages with a maximum value of 
100% for the maximum amount of hospitalization days 
(18 days) and 0% for the minimum amount (2 days). 
Th e patients’ degree of satisfaction was rated from 0 to 
10 and also illustrated as percentages with the highest 
degree of satisfaction being 10 or 100% and the lowest 
degree being 0 or 0%.

Postoperative results
Pathological personal history was associated in 57% 
of cases with the occurrence of postoperative compli-
cations, such as wound dehiscence and local infection 
being the main factors contributing to this percentage, 
the statistical signifi cance (p <0.029) of this association 
being representative within the studied group.

Postoperative complications occurred in 29.41% 
of the patients included in the study, the opening of 
the surgical wound (dehiscence) being the main factor 
contributing to this percentage.

type of reconstruction by the patients included in the 
study13.

Th e ‘silicone implant - TRAM fl ap’ surgical tech-
nique was used in 100% of the patients with severe 
complications (such as wound dehiscence and infec-
tion).

Aesthetic procedures
Breast asymmetry correction surgery was performed in 
all patients included in the study, the necessity of this 

Figure 5. Correlation between number of hospitalization days and degree of satisfaction (Source: authors).

Figure 4. Breast reconstruction using the TRAM flap surgical tech-
nique (Source: authors).
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variables included in the database, changes in blood 
glucose values   showed the highest statistical relevance 
in terms of postoperative prognosis. Regardless of the 
surgical technique used, the average duration of hos-
pitalization in patients with high blood glucose levels 
was increased compared to the group of patients with 
normal blood glucose. Th e risk of immediate postope-
rative complications is also higher in patients who have 
had high blood glucose levels.

In terms of transaminase and coagulation time, no 
signifi cant variations were noted that would result 
in changes related to the protocol and therapeutic 
approach of these patients. Th ere were no signifi cant 
changes in the haemogram within the studied group, 
so no additional recommendations can be made other 
than the classical ones, regarding the careful monito-
ring of the number of white blood cells, hemoglobin 
and platelets. Careful analysis of these parameters has 
been shown to be helpful in avoiding immediate post-
operative complications of dehiscence and infection21.

Th e research shows that a particular attention has 
to be paid to personal pathological antecedents as a 
predictor of postoperative evolution, statistical analysis 
refl ecting an increased association of septic complicati-
ons and skin necrosis in the group of diabetic patients.

Patient access to specialized healthcare as well as ba-
sic health education are important elements to be hi-
ghlighted. As shown by the statistical analysis related 
to demographic data, all the patients included in the 
study come from the urban environment, a factor that 
advocates for the improvement of the rural medical in-
frastructure, so that an increased number of patients 
can also have access to these surgeries.

Another aspect to be mentioned is that of eff ecti-
ve doctor-patient communication, so that the patients’ 
expectations are actually realistic in relation with the 
postoperative aesthetic prognosis.

CONCLUSIONS
Th e main goal of breast reconstruction surgery is the 
rapid and eff ective socio-professional integration of the 
patient. Th e psychological factor is essential and extre-
mely important for solving these cases. Th e doctor-pa-
tient interaction should be focused on the understan-
ding of the therapeutic options and the possible results 
of the intervention; following, the patients’ feedback 
and expectations are to be considered during the ela-
boration of the surgical protocol.

Th e reduced duration of hospitalization was associ-
ated with high patient satisfaction and increased adhe-

DISCUSSIONS
Th e implementation of a large-scale national program 
such as breast reconstruction after oncological disea-
ses is, without a doubt, a positive initiative, which fa-
cilitates patients’ access to medical services, especially 
patients who have undergone radiation or limited mas-
tectomy, therefore having a signifi cant contribution to 
the rapid socio-professional reintegration of these pa-
tients. Th e increased incidence of breast cancer in yo-
unger patients15 and the increased mortality rate of this 
subgroup raises the problem of early diagnosis of the 
disease followed by radical tumor excision and imme-
diate reconstruction with the hope of a quick recovery 
without consequences16.

Th e statistical analysis revealed that the use of clas-
sical breast reconstruction techniques17, using tissue 
expanders and silicone implants, is an eff ective mea-
sure for the recovery of these patients. Whether we 
are talking about immediate implant reconstruction or 
two-step reconstruction after the initial tissue expan-
sion, the duration of hospitalization is reduced when 
using prosthetic materials, the results are predictable 
and off er a high degree of patient satisfaction.

Th e aesthetic result obtained by the use of fl aps 
(TRAM, DIEP (deep inferior epigastric perforators18), 
latissimus dorsi) off ers many advantages both aesthe-
tically and from the point of view of postoperative 
monitoring of the neoplastic disease, but within the 
studied group diffi  culties were encountered in obtai-
ning adherence to treatment, refusing these complex 
surgical techniques and opting for the use of synthetic 
reconstructive materials.

Th e use of complex reconstruction methods involv-
ing the use of myocutaneous fl aps is an extremely good 
solution for solving these cases, also representing a 
rescue solution in case of complications caused by re-
construction using silicone breast prostheses. Th e study 
showed that reconstruction using TRAM fl aps were 
a safety belt for solving complicated cases marked by 
postoperative complications.

Radiotherapy had signifi cant consequences on the 
postoperative outcome19, either short, medium or long 
term. Postoperative wound dehiscence, marginal ne-
crosis and infection20 were just some of the immediate 
local complications that have been observed in these 
patients. Capsular contraction was determined as the 
main complication occurring medium to long term wi-
thin this group.

Regarding the biochemical parameters studied 
during the elaboration of the project, among the 429 
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reconstructive treatment for these patients, therefore 
the introduction of this program is welcome, maintai-
ning it being the guarantee of solving a growing num-
ber of cases.

Th is paper represents a fi rst step in a series of infor-
mative materials dedicated to understanding the im-
pact of the National Breast Reconstruction Program 
and can bring a signifi cant contribution to further re-
search and extended statistical analysis related to other 
medical units involved in this program. 

Compliance with ethics requirements:
Th e authors declare no confl ict of interest regarding 
this article.
Th e authors declare that all the procedures and experi-
ments of this study respect the ethical standards in the 
Helsinki Declaration of 1975, as revised in 2008(5), as 
well as the national law. Informed consent was obtai-
ned from all the patients included in the study.

rence to treatment. Consequently, the use of recon-
struction techniques using the silicone breast prosthe-
sis, associated or not associated with an expander, was 
the main therapeutic solution applied and appreciated 
by the patients.

Th e association of radiation history has involved 
a negative prognostic factor and required a careful 
analysis of the therapeutic options, as well as good pre-
operative communication with patients so that they are 
fully aware of the possible complications that may arise 
in this situation.

Increased blood glucose levels are a predominant 
predictor of postoperative complications, particularly 
dehiscence and infection.

Th e government subsidy of the surgical intervention 
and the prosthetic material is an extremely important 
factor in the rapid socio-professional reintegration of 
these patients, as evidenced by the anamnesis perfor-
med prior to surgical interventions. Th e economic fac-
tor often resembles a barrier to accessing this surgical 
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