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Abstract

The present paper describes and analyzes complications related to alloplastic breast reconstruction, as well as those associated with
surgical techniques involving myocutaneous flaps. The article also contains a comparative analysis of the results obtained with the data in the
international specialized literature. The statistical analysis is primary based on data obtained from patients included in the National Breast
Reconstruction Program developed within the “Bagdasar-Arseni” Emergency Clinical Hospital, Bucharest, Romania, between 2015 and
2019. In order to highlight and present a thorough comparison between the possible long-term complications associated with multiple
reconstructive techniques, the paper also includes data related to patients who have undergone such surgical interventions in the
aforementioned Health Unit, but which were not included in the national program, resulting a total of 73 reconstructive surgical interventions.
The research results show that the overall rate of complications was 43.83%, skin necrosis, superficial infection and seroma being in this
order the main complications that were identified. In the authors’ opinion, risks of complications are moderated in relation with breast
reconstruction surgery. However, the complication rate significantly varies depending on the chosen technique. The lowest risk levels
registered in this study were associated with the breast reconstruction using the two-stage expander-implant technique. The analysis
compares the achieved results with data provided by international studies, the main differences being caused by the status of the medical

infrastructure, as well as the moment of hospital admission that is primarily determined by the level of medical education.
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=& Introduction

The worldwide increasing incidence of breast cancer
[1-3], innovation related to the development of new
screening systems, as well as improving the patients’
know-how related to medical education have significantly
contributed to the increase in the number of requests for
reconstructive surgery [4, 5]. Highlighting the benefits
of breast reconstruction on the psychological profile of
patients was also a reason that has increased the popularity
of the related surgical techniques [6]. An ascending
trend can also be observed in Romania in relation with
performing breast reconstruction; however, the overall
growth rate is lower than the average international one.
The authors place this on account of the patients’ limited
access to education and specialized medical services,
especially in the rural area, as well as the lack of efficient
screening programs that identify patients at risk in the
early and intermediate stages of the disease that allow
breast reconstruction as an option. The importance of
this phenomenon is due to the fact that breast cancer
constitutes one of the most common malignant pathologies
that affects the female population, also associating an
increased mortality rate in case of late detection [7].
Effective communication referring to the associated
risks related to mastectomy and to the impact exerted

by the occurrence of complications during the later stages
of breast reconstruction is essential in order to avoid
psychological imbalances and increase the patients’
adherence to treatment [8].

The onset of the National Breast Reconstruction
Program has created the foundation for the development
of a series of scientific materials that have contributed, to
the possible extent, to a better understanding of the breast
reconstruction protocol and its consequences on the
patients’ quality of life [9]. The psychological impact
of breast reconstruction can be devastating for patients
undergoing surgical procedures for breast cancer,
approximately 50% of those suffering from negative self-
image and go through significant changes related to their
sexuality [10].

The degree of complexity for the breast reconstruction
intervention has a great variability due to the many
available reconstructive surgical techniques. In theory,
the complication rate should depend on the complexity of
the surgical procedure. However, the experience of the
plastic surgeon involved in the reconstructive intervention,
the available medical equipment and infrastructure, as well
as the local particularities of the patients are factors that
contribute significantly to the number of postoperative
complications.
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Nowadays, there are a lot of reconstructive techniques
and approaches dedicated to the mammary region, the
ability to integrate and implement these relying on the
experience of the surgical teams involved in the breast
reconstruction. Specialized literature is highly focused on
the accelerated increase in the number of patients that
undergo breast reconstruction surgery, the doubling of
this number in a decade [11] being suggestive of the
efficiency of the screening programs, improved healthcare
infrastructure and increased medical education.

A commonly used technique with a low degree of
difficulty compared to reconstructive techniques using
myocutaneous flaps [12] is the two-stage reconstruction
using the expander-implant association. Although the post-
operative outcome does not provide the advantage of the
natural aspect provided by flap reconstructions, the short
duration of the surgery, the reduced hospitalization time
and the absence of comorbidities are the main factors that
have a significant influence on the patients’ decision related
to the chosen reconstructive protocol. However, there are
differences that are statistically significant between the
unilateral and bilateral breast reconstruction, specialized
literature suggesting that the length of hospitalization
increases in case of bilateral surgery and the associated
complication rate being also about 15% higher [13]. The
existence of a low rate of complications in case of unilateral
breast reconstruction is yet another reason to consider
when choosing the proper breast reconstruction technique.
Specialized literature also shows that this technique could
represent the optimal solution for breast reconstruction
after prophylactic mastectomy, being the most commonly
used protocol to solve these cases [14]. Another aspect
that has to be analyzed before the procedure is the
sensitivity of the mammary region, more specific its
reduction after mastectomy [15], followed by almost
complete loss of sensitivity after the reconstruction
surgery [16]; this aspect is an important factor that has a
significant impact on the patients’ degree of satisfaction.

Aim

The aim of the study was to determine and present
the main complications related to breast reconstruction,
in order to bring a contribution to extending the knowledge
related to this phenomenon and its implications on the
patients’ degree of satisfaction.

The objectives of the study were related to data and
information processed in order to obtain the following
results of general interest:

= the determination of the overall rate of complications;

= the identification of the type and number of specific
complications;

= the comparative analysis between the complication
ratio at national and international level,

= the evaluation of the complications and their impact
on the patients’ degree of satisfaction.

= Patients, Materials and Methods

The research involves data obtained as a result of
73 surgical interventions performed on patients included
in the National Breast Reconstruction Program, as well
as on those not included in the program that underwent
reconstructive surgery in the “Bagdasar—Arseni” Emergency
Clinical Hospital, Bucharest, Romania, between June 2015

and January 2019. All subjects included in the study have
given their informed, written consent related to performing
the research and publishing the study’s results. The research
was conducted with the consent of the Hospital’s Ethics
Committee.

In order to carry out the statistical analysis, the study
includes complications that have occurred during the
surgical interventions, as well as those occurring in the
medium and long term.

The research database included information on:

= the type of procedure that have been performed;

= the rate of complications associated with each
procedure;

= the type of specific complications and their frequency;

= results gathered and selected at national and inter-
national level;

= the degree of patient satisfaction in relation with the
postoperative outcome.

The assessment of patient satisfaction was performed
by elaborating a subjective evaluation grid related to the
postoperative outcome with the minimum value of 1 and
the maximum value of 10.

=& Results

Following the processing of the statistical data, the
average complication rate was 43.83%, complications
included in this analysis being considered irrespective of
the surgical procedure and the context of their occurrence
(Table 1).

Table 1 — Comparative analysis between complications
related to different types of reconstructive techniques

Type of reconstructive technique

Type of i
complication Expanderjlmplant TRAM LD
technique flap flap
Major complications
Total/partial flap loss 0% 0% 0%
Venous congestion 0% 40%  66.67%
Extrusion 3.28% 0% 0%
Contracture 4.92% 0% 33.33%
Minor complications
Superficial infection 9.84% 40%  33.33%
Deep infection 3.28% 20% 0%
Hematoma 3.28% 20% 33.33%
Seroma 8.2% 20% 66.67%
Fat necrosis 0% 20%  33.33%
Dehiscence 6.56% 40% 33.33%
Skin necrosis 21.31% 40%  66.67%
Expander failure 3.28% 0% 0%
Average No. of
patients with 39.34% 71.43% 60%

complications

TRAM: Transverse rectus abdominis myocutaneous; LD: Latissimus
dorsi.

The rate of postoperative superficial infections was
9.84% in patients with complications who had delayed
breast reconstruction using the expander-implant technique,
deep infections being observed in 3.28% of the patients
included in this group (Figure 1).
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Figure 1 — Ratio of complications encountered during the current study compared to other research results from the

specialized literature.

The group of patients who suffered complications after
breast reconstruction using the transverse rectus abdominis
myocutaneous (TRAM) flap technique has had a 60%
septic complication rate, especially superficial infections
(40%) around the postoperative wounds. Infections
localized in the donor area were also associated with other
postoperative complications, such as dehiscence and
marginal necrosis.

From the group of patients suffering from complica-
tions, 33% of those who underwent surgical interventions
involving reconstruction using the latissimus dorsi (LD)
flap have shown superficial infections in the donor areas,
66.67% of them suffering from seromas.

Hematomas were observed in 3.28% of patients with
complications after undergoing delayed reconstruction
using the expander-implant technique, in 20% of patients
who underwent reconstructive surgery using the TRAM
flap and 33.33% of patients who had breast reconstruction
using the LD flap.

The appearance of seromas was identified in 6.85%
of the total number of patients who have chosen breast
reconstruction using silicone prostheses and 8.2% of the
patients that have suffered postoperative complications.
From the group of patients suffering from complications,
side effects were observed in 20% of the cases that
underwent surgery using the TRAM flap technique and
66.67% of the surgical interventions using the LD flap.
The increased proportion of seromas in the last group
was caused by the fact that this complication is common
in surgical interventions involving the posterior thoracic
region, being considered a complication specific to the
reconstruction using this technique.

Wound complications, such as dehiscence and marginal
necrosis, were observed in 32.88% of the total number
of patients and in over 25% of the patients who suffered
complications after prosthetic reconstruction; also, from
the group of the patients with complications, 80% of the
patients who underwent the TRAM protocol and 66.7% of
those who underwent reconstruction using the LD flap
have had one or both of the above-mentioned complica-
tions. The increased percentage in the last two groups is
considered to be caused by the high complexity of the
techniques, the local particularities of the cases and the
associated comorbidities related to these procedures. These
complications have been primarily identified in the donor
areas. However, additional studies are needed on larger
batches in order to have an improved perspective on the
proportion of complications that may occur.

In terms of patients suffering from complications
related to expander defects or incorrect manipulation of
the prosthetic material, the complication rate was 3.28%,
this value being determined by malfunctions at the level
of the expander’s injection site.

Capsular contracture was noted in 4.92% of the
cases that suffered complications related to the delayed
reconstruction using expander and implant and in 33.33%
of cases where the reconstruction was performed by
associating the implant with LD flap. Considering that
a significant proportion of the patients included in the
study have undergone reconstruction surgery within the
National Mammary Reconstruction Program and that
this Project started in 2015, the authors predict that the
capsular contraction rate will increase over the next few
years among patients who were included in the study.
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The analysis of patients’ degree of satisfaction related
to the results of the reconstructive surgery shows that the
highest satisfaction rate was achieved in patients who
have chosen the TRAM flap reconstruction technique
(average grade: 8.92), the next position being occupied
by the LD flap reconstruction with an average grade of
8.75, as for the alloplastic reconstruction the average

grade being 8.25 (Figure 2). The results are based on the
fact that the natural aspect achieved by reconstruction
with myocutaneous flaps is hardly obtained by using
silicone implants. Also, the number of patients who
have chosen alloplastic reconstruction was significantly
higher compared to the other groups, this being another
element that has influenced this report.

m Expander-implant techniquer W TRAM flap ®LD flap
g
g
G
5
Gt
Q
8
B
<
4]
&
g
<

S & & A & & & &0 & & &
N > O O o N N o~ A
é‘s'* on \.\{,‘27“ &o‘é o @é _ éc." ) ‘&é‘ & 4_\6‘% Qgg? o
~ B N 1 & < & .
&S & F o< NP SRS &
< & & &
< M &
S &

Figure 2 — Average degree of satisfaction in relation with the encountered complications related to multiple
reconstructive techniques. TRAM: Transverse rectus abdominis myocutaneous; LD: Latissimus dorsi.

The results of the statistical analysis were strongly
influenced by the increased proportion of patients who
have chosen delayed reconstruction using the expander-
implant technique, therefore additional research is needed
on larger batches of patients in which the proportion of
the different types of interventions is relatively balanced.

= Discussions

Breast reconstruction is, without a doubt, a subject of
interest for the international scientific community. Increasing
the efficiency of the screening systems has resulted in the
detection of breast neoplasms in early and intermediate
stages, thus accelerating the development of oncoplastic
surgery. The implementation of these principles related to
early diagnosis and treatment is difficult in developing
countries in which healthcare infrastructure is deficient,
therefore the comparative analysis of the research results
is highly important, providing information related to the
latest surgical techniques and their implementation in
the current medical system [5, 17, 18].

Breast reconstruction aims to regain the physiological
and anatomical features of the mammary region [19, 20].
In this respect, the reconstructive protocol must be designed
so that the distance between the areola and the incision of
the sternum is between 19 cm and 21 cm. Regarding the
projection and the ptosis degree of the rebuilt breast, the
main reference is the distance between the areola and the
inframammary fold, the success of the reconstruction
being guaranteed by obtaining the same natural appearance,
including this value in the range of 5-7 cm. Another
important aspect in terms of morphology of the breast
region after the reconstruction is the observation of the
physiological anatomical structures especially the distance

between the areola and the median line [21]. In this sense,
the purpose of the reconstructive intervention is to place
this parameter in the range of 9—11 cm [22].

Breast reconstruction using the deep inferior epigastric
perforator artery (DIEP) flap technique is considered to be
the “gold standard” for autologous tissue plasties [23, 24].
The natural aspect of the reconstructed breast, its ability
to naturally modify its morphological characteristics over
time and the high level of patient satisfaction are the
main advantages of DIEP flap reconstructive technique.
Specialized literature shows and experience confirms
that contour irregularities occurring in relation with the
expander-implant technique are frequent and have a
negative impact on patient satisfaction [25]. Several
innovative techniques have been proposed in order to
solve contour irregularities characteristic of reconstruction
techniques using prosthetic materials, such as redistribution
of fat tissue from the upper lateral breast region [26],
lipofilling and secondary revisions. However, the natural
aspect specific to the reconstruction using myocutaneous
flaps cannot be achieved. This type of reconstruction is
considered to be superior in terms of postoperative results
and economically efficient compared to other surgical
interventions based on the use of silicone implants [27].
Concerning the incidence of complications, the formation
of seromas and hematomas is associated with immediate
reconstructions, wound complications being more common
in delayed reconstructions [28].

Breast reconstruction using the LD flap is a safe
method, the versatility of the flap offering a multitude of
opportunities in terms of developing the reconstructive
protocol. Although this technique has been widely used
over the past 30 years, it has lost popularity over the last
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decade in favor of TRAM and DIEP flap reconstructions
[29-31].

However, it is a firm therapeutic solution in compli-
cated cases that associate radiotherapy, as well as in those
that involve contraindications related to the previously
mentioned techniques. The specialized literature includes
many materials related to the complications associated
with this reconstructive technique, the most frequent of
which being the formation of seromas in the donor area
[32]. Dorsal hernias, loss of shoulder mobility and scarring
are also complications that may occur during the post-
operative evolution of these patients [33, 34].

Breast reconstruction using the TRAM flap technique
is a commonly used method whose results are confirmed
over time [35]. The postoperative complication specific to
this type of reconstruction is represented by abdominal
hernia, occurring at the level of the donor area, due to the
dissection of the rectus abdominis muscle [36]. A possible
solution to this problem is the reconstruction of the
abdominal wall using a non-absorbable mesh [37]. Regar-
ding the postoperative aesthetic aspect and the rate of
complications in the donor area, there are studies that
support the superiority of this technique compared to
the LD flap technique associated with implant [38].
However, it should not be neglected that moderate volume
asymmetries are more easily accepted by the patient
than asymmetries of the nipple—areola complex [39],
therefore regardless of the reconstructive technique,
particular attention should be paid to this aspect.

In the study published in 2013, Claro ef al. compares
the duration of the different techniques used for breast
reconstruction surgery, the results showing that the use of
implants can be accomplished in half of the time necessary
to perform the intervention using TRAM or LD flaps,
the latter associating similar intraoperative times [40]. Also,
the material shows the increased rate of infectious
complications associated with the TRAM reconstructive
technique, which determined the increase in the number
of readmissions in order to continue treatment [41].

The duration of the intervention has a significant impact
on the rate of postoperative complications; the increase of
the intraoperative time is associated with increased risk
levels related to postoperative complications, one of the
contributing factors being the high complexity of the surgical
interventions requiring increased operating time. Another
element is the excessive trauma of the tissues caused by
prolonged exposure to external factors. The association
between the duration of the surgery and the rate of post-
operative complications was studied by Schaverien & Butler,
in 2017 [41]; the authors have developed an interesting
material showing that the risk of readmission increases
by 50% for each hour that exceeds the interval of four
hours in the case of reconstruction using the DIEP flap
technique. Moreover, the necessity of secondary surgeries
is doubled when complications are associated [42].

The comparative analysis of the reconstructive
techniques shows that the rate of septic complications
has the highest value in the case of breast reconstruction
using the TRAM flap technique, followed by the LD flap
technique, the lowest value being achieved by alloplastic
reconstruction. This ranking can be caused as a result of
complications occurring in the donor areas, as well as the
fact that in this study TRAM flap reconstructions were

used in complicated cases where the implant extrusion
was observed during the reconstruction protocol involving
the expander-implant technique (Table 2).

Table 2 — Ranking of complications encountered

during the current study compared to other research
results from the specialized literature

Type of Type of complications
Rank complications in according to an international
the current study study (Claro et al., 2013) [40]
1 Skin necrosis Seroma
Contracture

2 Superficial infection Superficial infection

Deep infection

3 Seroma Extrusion
Dehiscence
4 Dehiscence Skin necrosis

Expander failure

Formation of hematomas was also a complication
encountered more frequently in the case of complex
reconstructions with myocutaneous flaps [43], this being
probably caused by the necessity of laborious flap
dissections and subsequently the preparation of the
receptor site.

Wound complications were observed as a result of all
surgical techniques, their maximum rate being associated
with reconstruction using the TRAM flap. The authors
place this on account of complications in the donor area
and its position which leads to the risk of tensioning
the sutures during the mobilization of the patient. The
association of septic complications, such as superficial
infections is another factor that has contributed to the
increase in the number of wound complications [44].

Expander malfunctions occurred in 3.28% of the
patients that have suffered complications after breast
reconstruction using the expander-implant technique and
were generated by the rotation and detachment of the
injection site [36].

The next section of the paper presents a comparative
analysis between the research results achieved in the
present study and the results obtained by Claro et al.
(2013) in a particularly interesting study dedicated to
understanding the phenomenon of complications related
to breast reconstruction [40].

The comparative analysis referring to the implant
extrusion rate determines similar values, 2.74% in the
present study compared to 4.17% in the above-mentioned
international study. The same situation occurs in case of
capsular contracture with a rate of 5.48% in the present
research compared to 6.25% in the second study. However,
related to the present research, the authors predict a
significant increase in the incidence rate of capsular
contracture [45]; this is mainly caused by the large number
of breast reconstructions involving silicone prostheses
performed within the National Mammary Reconstruction
Subprogram, which started in 2015. The relatively short
time since the onset of the Program has not allowed a fair
assessment of this parameter.

Regarding the comparative analysis of septic compli-
cations, there is a significant difference between the
numbers of superficial infections identified in the two
studies, the ratio being 2 to 1 (13.7% in the present study,
respectively 6.25% in the international study). The results
of the analysis referring to deep infections are relatively
similar: a rate of 5.48% in the present study compared
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to 6.25% in the foreign study. The authors consider the
lack of standardization and the subjective appreciation as
factors that have highly affected these parameters.

The results of the present study in relation with wound
complications, indicate much higher values compared
to the international study: a ratio of 5 to 1 related to
dehiscence and a 10 to 1 ratio associated with marginal
necrosis; these differences could be explained by the
subjective assessment related to the degree of marginal
wound trauma [46], as well as on the differentiation of
the two types of complications involved in the analysis.

The ratio of malfunctions related to the tissue expander
has similar values in both studies, a situation that can be
explained by factory defects or incorrect handling.

The research presents the postoperative complications
after surgical interventions performed in the aforementioned
healthcare unit by plastic surgeons with different levels
of training and expertise. Without a doubt, the rate of
complications is significantly reduced in case of recons-
truction surgeries performed by surgeons with extensive
experience dedicated to this subdomain of plastic surgery
[47].

The summarized presentation of the research results
shows that skin necrosis is the most common post-
operative complication, followed by superficial septic
complications, formation of seromas, and wound dehis-
cence. The comparative analysis involving data obtained
from an international specialized study, dedicated to the
understanding of the phenomenon related to complica-
tions after breast reconstruction, indicates similar results
in relation with superficial infections and wound dehis-
cences, the most frequent postoperative complication being
the formation of seromas.

& Conclusions

Breast reconstruction using the expander-implant
technique was the most commonly used method, the
patients’ choices being influenced by the lack of morbidity
associated with the donor area and the access to infor-
mation related to the classical principles of breast
augmentation, a highly mediatized aspect in aesthetic
surgery. After interpreting the results of the present study,
the authors conclude that the atraumatic manipulation of
the wound edges and the careful dissection of the myo-
cutaneous flaps are essential in order to avoid compli-
cations, such as marginal necrosis. Another conclusion
regarding this aspect is the necessity of developing
objective criteria for the characterization of this parameter,
thus creating the premises for the elaboration of compa-
rative analyses related to international studies that provide
statistically relevant data. In light of the findings, the
authors consider that the analysis of the complications
related to breast reconstruction is a topical subject that
requires particular attention with the scope of reducing
the emotional trauma suffered by the patients on their
way to recovery. Without a doubt, further studies are
needed, carried out on larger batches of patients, and that
analyze the whole range of reconstructive surgical
interventions related to the mammary region.
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