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BBepenne. B mocaepHIe TOABL YBEANIHBAETCS YMCAO MTALMEHTOB, BHIOMPAIOLINX PEKOHCTPYKIIMIO MOAOYHOM JKe-
Ae3bl IIocAe MacTakToMun. ITocaeaHIe AOCTIDKEHHUS B TEXHUKe PAOOTHI C ayTOreHHBIMH TKAHSMH, TEXHOAOTHSIX IIPO-
Te3UPOBAHUS M paspaboTKa HOBBIX 3aMEHHTEAEH TKaHe! MPUBEAU K CYLECTBEHHOMY [IPOTPEcCy B PEKOHCTPYKIIMU
MOAOYHOM >KeAe3bl.

PeKOHCTPYKIIMSI MOAOYHOI 5KeAe3bl. PeKOHCTPYKIIIS MOAOYHOM JKeAe3bl MOXKET OBITh paspeAeHa Ha ABe OC-
HOBHbIe KaTeTOPHUH 110 BpeMeHH Ollepalyu (HeMeAAeHHaﬂ VAN OTAOH(eHHaﬁ) U IO MaTepraAaM, UCIIOAb3YEMbIM AAS
PEKOHCTPYKIIUHI (aAAOHAaCTI/I‘IeCKI/Ie WA ayTOAoquHbIe).

O6cyxaenune. Takum 06pa3oM, CTAaHOBUTCS BAXKHOM BCECTOPOHHSIA [IPEAOIIEPALIMOHHAS OLeHKA OXKUAAHUI [1a-
I[UeHTOB U BO3MOXXHOCTH OIIPEASACHHOI'O BHAA PeKOHCTPYKIMU. ITaacTHyeckue XUpypru, 3aHIMAIOMUecs peKOHCT-
PYKIMeil MOAOYHOM XKeAe3bl, AOAXKHBI 00AAAATh AOCTATOYHBIMU 3HAHISIMU H OIIBITOM €CAH He BO BCEX, TO XOTS OblI B

OOABIIMHCTBE METOAHMK PEKOHCTPYKIIUH.

BBIBOABI. PeKOHCTPyKI_II/IIO MOAOYHOH >KeA€3BI CAEAYET PaCCMATpPHUBATDh HE KaK OAMH M3 9TAIIOB IIOCAE€ ACUECHIM

PaKarpyAH, a Kak BaXKHYIO 9aCTb IpOo1ecca A€YEHH .

KaroueBbie cAoBa: pak MOAOHHOU JHeAE3bl, AYMOAOCUHHAS PEKOHCMPYKYUS MOAOYHOT HeAe3bl, PEKOHCMPYKYUSL MO-

AOHHOTL JHceAe3bl UMNAGHMOM, Ka4ecmeo MU3HU.

Introduction. In recent years there have been an increase number of patients choosing breast reconstruction
after mastectomy. Recent refinements in autogenous tissue techniques, improvements in prosthetic technologies,
and development of novel tissue substitutes have induced noticeable advances in breast reconstruction.

Breast reconstruction.Breast reconstruction can be classified into two major categories based on the timing of
surgery (immediate or delayed) and on the material used to reconstruct the breast (alloplastic or autologous).

Discussion. A thorough preoperative evaluation of the patient’s expectations and suitability for a particular re-
construction is therefore essential.Plastic surgeons involved in breast reconstruction should have considerable
knowledge and experience, if not all, in most reconstructive techniques.

Conclusion. Breast reconstruction should not be considered a posterior step of breast cancer treatment. Breast
reconstruction should be considered an essential part for an integral treatment.

Key words: breast cancer, autologous breast reconstruction, implant breast reconstruction, quality of life.

INTRODUCTION

Breast cancer is the second most common can-
cer in the world and, by far, the most frequent can-
cer among women with an estimated 1.67 million
new cancer cases diagnosed in 2012 (25% of all
cancers). The lifetime risk of being diagnosed with
breast cancer for women of all races is about 16%.
This means one out of every 8 women will develop
breast cancer at some point of their lives [1].

Breast reconstruction has become an appropri-
ate option for women diagnosed with breast can-
cer, and in recent years there have been an increase
number of patients choosing breast reconstruction
after mastectomy. Several studies of women who
undergo mastectomy find correlations between
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aesthetic outcome and the level of depression and
anxiety [2-7]. The myriad of reconstructive proce-
dures available and the rapidly evolving nature of
the field make it a particularly challenging area in
plastic surgery. Maintaining competence in breast
reconstruction requires not only expertise in tech-
nical innovations but also knowledge of the medi-
cal developments that influence patient care. The
breast reconstructive surgeon is required to apply
this breadth of expertise in a varying context of in-
dividual patient circumstances. It allows better aes-
thetic—functional outcomes and consequently an
improvement of the psychological aspects of pa-
tients with breast cancer [8-9].

Recent refinements in autogenous tissue tech-
niques, improvements in prosthetic technologies,
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and development of novel tissue substitutes have
induced noticeable advances in breast reconstruc-
tion. The approach to breast reconstruction will be
adapted to attain an appropriate balance between
minimizing the risk of recurrence and providing the
best aesthetic outcomes.

Many authors have reported that women who
undergo breast reconstruction have less mental
distress about losing a breast and better cosmetic
results, self body image, and overall quality of life
[10-11].

The purpose of this article is to present our man-
agement of the different surgical techniques for
breast reconstruction as well as the analysis of their
involvement in the quality of life of our patients.

BREAST RECONSTRUCTION

Breast reconstruction can be classified into two
major categories based on the timing of surgery
(immediate or delayed) and on the material used to
reconstruct the breast. Reconstruction can be per-
formed through implants (alloplastic reconstruc-
tion), through body tissue (reconstruction with
autologous tissue) or reconstruction using mixed
techniques (implant placement + autologous tis-
sue). All these techniques have a series of indica-
tions that will be analysed next.

The techniques that have gained more popular-
ity in recent years are those that use the patient's
own tissue to recreate the breast, since it offers re-
sults very similar to those of a natural breast. The
flap used most frequently for autologous breast re-
construction is the deep inferior epigastric perfora-
tor flap. However, in some patient reconstruction
using breast implants is more appropriate.

The surgical modality, choice of immediate ve-
rsus delayed reconstruction, and approach for the
contra lateral breast all must be established preop-
eratively. Patient concerns and expectations must
be explored in depth. Patient incentives include the
desire for wholeness and body image restoration
and avoidance of external prosthesis use. Care must
be taken to avoid expectations that are too high by
clearly describing potential complications and ex-
pected results [9].

Autologous tissue reconstruction remains the
technique associated with the highest patient satis-
faction and represents the gold standard for recrea-
tion of the breast mound. The surgeon specializing
in this field requires experience and knowledge of
all available techniques to guide the patient to the
technique best suited to their particular diagnosis,
values, and long-term goals [12].

Timing for breast reconstruction

— Immediate reconstruction
Immediate reconstructions permit skin-sparing
mastectomies and reduce the total number of pro-

cedures and associated costs needed for the final
outcome. Skin-sparing mastectomies markedly im-
prove appearance by limiting incisions to the
periareolar region and avoiding a skin color mis-
match. The avoidance of an interim period of mas-
tectomy deformity can have psychological benefits.
Paradoxically, women who have delayed recon-
structions experience greater increases in quality-
of-life measures and satisfaction with breast appear-
ance than immediate reconstruction patients }[)13].
Differences in preoperative mental health states and
expectations likely account for this phenomenon.
Skin-sparing mastectomy and immediate reconstruc-
tion has been found to provide superior cosmetic
results and comparable quality of life to breast con-
servation therapy [14]. Skin-sparing and modified
radical mastectomies result in similar rates of mastec-
tomy skin flap necrosis and local recurrence [9].

Most women with breast cancer are candidates
for immediate breast reconstruction and should be
considered in all prophylactic mastectomies.

Immediate breast reconstruction may not be ap-
propriate for women with very advanced or rapidly
growing tumors where surgical margins may be in-
volved, those with multiple or serious medical prob-
lems, and those who are psychologically unprepared
for reconstruction. Smokers are at increased risk of
complications and should quit smoking as far in ad-
vance of surgery (6 weeks) if possible.

- Delayed reconstruction:

Delayed reconstruction is possible any time af-
ter cancer treatment is complete. There are neither
age limits nor a finite length of time after mastec-
tomy (or lumpectomy) when reconstruction would
not be considered. Delayed breast reconstruction
should be considered if tumor clearance is uncer-
tain and in patients with extensive Stage III or
Stage IV disease in whom immediate postoperative
chemotherapy and radiation is expected.

In delayed reconstructions, as opposed to imme-
diate surgery, missing breast skin usually must be
expanded by an implant or replaced using a flap. Ad-
ditional scars may be visible when compared to im-
mediate reconstruction (where the breast skin and
often the nipple is preserved), and a secondary pro-
cedure will be required to reconstruct a nipple and
areola (as opposed to nipple-sparing procedures).

Surgical procedures

Implant breast reconstruction

- Two-staged implant breast reconstruction

Traditional implant breast reconstruction in-
volves two stages in which shapeless skin remaining
after a mastectomy is slowly expanded over many
months using a tissue expander. A permanent im-
plant is placed in a second operation, and the nip-
ple and areola are reconstructed as a third proce-
dure in delayed reconstruction cases.
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In the first stage, an expander is placed deep to
the pectoralis muscle and fascia. Care should be
taken to ensure good muscle coverage directly un-
der the incision to prevent implant exposure in the
event of mastectomy skin flap necrosis. The ex-
pander is then inflated using biweekly injections
until a threshold overexpansion of approximately
30 percent is reached. In the second stage, which is
usually performed within 3-6 months after, the
inflated expander is replaced with a permanent sa-
line or silicone implant.

In general, ideal candidates for tissue expansion
are women who have not undergone irradiation
when delayed reconstruction is performed.

- Single-staged implant breast reconstruction

Single-staged implant breast reconstruction is
indicated in immediate cases in those women who
are not likely to receive radiation therapy and who,
due to the type of tumour, undergo a nipple-
sparing or skin-sparing mastectomy.

The procedure should be considered in women
with a small-breast size who have not undergone
irradiation and who have excess chest wall skin af-
ter mastectomy, and also in women with a big-
breast size using a nipple-sparing mastectom
following mastopexy or reduction pattern [15].
This type of surgery must be performed very care-
tully, since the skin flap of the mastectomy has poor
irrigation, and if the sub dermal plexus is not properly
preserved, it could cause skin flap suffering, with the
subsequent extrusion of the prosthesis [16]. Intraop-
erative fluorescence imaging also can help to deter-
mine whether adequate perfusion is retained to the
breast skin envelope for immediate insertion of the
permanent breast implant [17].

Adjunct techniques for implant-based recon-
struction after mastectomy include the use of bio-
logical (a cellular dermal matrix)and synthetic
meshes that can be placed in the inferior pole of the
breast or completely covering the implant. These
adjunct tecnhiques have increased considerably the

a

indication of implant breast reconstruction, allo-
wing the reconstruction with implants in a single
time. However, mesh placement is not without
complications and its indications in reconstructive
surgery are limited [18-19].

One-stage implant reconstruction is less costly
than a two stage option and tends to better main-
tain the ptotic shape of the breast, which results in a
more natural-appearing reconstructed breast.

The advantages of implant breast reconstruc-
tion include reduced operating times and surgical
morbidity. The lack of a donor site facilitates the
procedure from both a technical and a clinical
point of view. Disadvantages include implant-
related problems such as capsular contracture, de-
flation, and migration. Implant reconstructions
generally have a less natural feel and appearance
compared with autologous tissue. The typical need
for a two phases surgical approach might also be
viewed as a drawback.

Reconstruction with implants may be a good
option in patients who have not received radio-
therapy, in thin patients with very little autologous
tissue to recreate a new breast, or in patients who,
due to their medical conditions or their own prefer-
ences, require a short and simpler intervention. On
the other hand, although the surgery is shorter, the
patient may require a longer period in the recon-
struction process, especially if two-staged recon-
struction is required. As the implants are foreign
elements to the human body, they may need a re-
placement in the future, so it presents less stability
and longevity compared to reconstruction with
autologous tissue.

In addition, it may be difficult to achieve a
natural form with respect to the contra lateral
breast, so this type of intervention is usually rec-
ommended in patients with small breasts, who do
not tend to fall over time. Also is a good indica-
tion in bilateral cases, so it is easier to achieve
adequate symmetry (Figure 1).

c

Figure 1. 47-year-old female who underwentrisk-reducing bilateral mastectomy and immediate reconstruction
with breast implant (anatomical breast implant 285gr). The patient refused the preservation of the nipple are-
ola complex: a — shows the preoperative pictures; b — shows the postoperative result after 6 months; ¢ — shows
the postoperative result after nipple areola reconstruction at one year postoperative
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In summary, reconstruction with implants has
been frequently supported in patients with minimal
donor sites or in those who wish to minimize the
deformity of donor sites. Although the result is
generally less natural compared with autologous
tissue reconstruction, it can provide reasonable re-
sults in suitable selected patients.

Autologous breast reconstruction

Autologous reconstruction, on average,
achieves the best cosmetic match to the native, ma-
ture breast. The reconstructed breast has ptosis
that is determined by the native skin envelope, and
a soft feel provided by the transplanted fat. Autolo-
gous tissues are more resistant to infection and not
subject to capsular contracture. Finally, after the
initial reconstruction and necessary revisions,
autologous reconstructions require less late inter-
ventions and will change in size with patient weight
gain and loss. Overall, this is the preferred recon-
structive procedure in women who are appropriate
candidates. The tissue of the abdomen, by its cha-
racteristics, is considered as the ideal donor site. It
gives us, in most cases, enough volume to recreate a
new breast, and the inherent characteristics of the
skin and fat from abdominal area (colour, thickness
and consistency) make it the most breast-like tissue
[20-21].

— Deep inferior epigastric perforator flap
(DIEP flap)

The DIEP flap has become the “gold-standard”
technique of breast reconstruction, since it uses
only skin and fat the lower abdomen, without alte-
ring the muscular function of the area.

Dissection of the DIEP flap can be quite chal-
lenging technically, requiring surgical skills to per-
form successful flap dissection, but with experi-
enced surgeon is a completely safe technique and
offers good results.

Dissection of the perforating vessels of the deep
inferior epigastric artery out of the rectus muscle
yields significantly longer vessel lengths, thereby
facilitating insetting at the recipient site. Indeed,
compared with free TRAM flaps, lower rates of ab-
dominal wall herniation, pain, and bulge formation
and shorter hospital stays have been shown. The
DIEP flap has been shown to have less abdominal
wall morbidity and lower fat necrosis rates, shorter
hospital stays, and complete flap loss rates similar
to those of pedicled TRAM flaps. As a consequence
of shorter hospital stays, DIEP flap reconstructions
have been found to be more cost effective than
TRAM flaps [22].

Performing DIEP flaps in overweight and obese
patients may not place the flap at greater risk be-
cause proportionately larger abdominal wall perfo-
rators are present in these patients. The use of

computed tomographic angiography can serve as a
“road map” to optimally position the flap overlying
the perforating blood vessels and to hasten the
selection and dissection of the perforating blood
vessels.

In many cases an aesthetic benefit can be of-
tered to the abdomen. The excision of abdominal
tissue is performed following the patterns of ab-
dominal aesthetic dermolipectomy, trying to
achieve the best result. The abdominal scar is de-
signed to lie low on the torso and is usually com-
pletely hidden in undergarments or a swim suit.
Closure of the abdominal donor site creates the
effect of a “tummy tuck” (Figure 2).

b

Figure 2. 58 year-old female who underwent delayed
right breast reconstruction with DIEP flap and breast
contra lateral symmetrization: a - shows preopera-
tive markings; b - postoperative result at 9 months

The double-DIEP flap is especially useful for
thin patients who need additional volume to recon-
struct the breast or for patients who have had radia-
tion therapy who need a large amount of skin re-
placement.
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All these characteristics lead us to define DIEP
the technique of choice for breast reconstruction.

In our experience, applying this approach
clearly and concisely, most patients opt for recon-
struction with DIEP. We don’t perform in those
patients who have an alteration of the abdominal
wall or lack of excess abdominal tissue. Relative
contraindications are active smoking, obese pa-
tients (BMI > 30) and age over 70 years.

- Superficial inferior epigastric artery flap
(SIEA)

The free SIEA flap carries the same abdominal
tissue as the previously described flap. The vascular
pedicle can be dissected superficially and inferiorly
down to its origin off of the femoral vessels without
damaging the abdominal wall. The flap has negligi-
ble abdominal wall morbidity beyond what would
accompany a typical abdominoplasty.

It has the advantage of being the least invasive
technique and that less morbidity causes the pa-
tient to not have to open the abdominal fascia to
look for the vessels of the deep system.

However, the vessels tend to be small or absent
and are only suitable for use in 30 percent of pa-
tients. In addition, the flap has a more limited vas-
cular territory and is only appropriate for women
with A to B cup breast sizes [23]. Routine dissec-
tion of the vessels is reasonable, as they may allow
turbo charging (vascular augmentation) of com-
promised DIEP flaps.

- Other Free Perforator Flaps

If the abdomen does not provide an adequate
source of tissue for breast reconstruction, the

luteal tissue (SGAP flap / IGAP fla ), thigh tissue
%TMG flap), lumbar flap (LAP flap ), the posterior
aspect of the thigh (PAP flap) or even flap from the
contra lateral breast (breast-sharing ﬂapg) could be
performed.

These flaps are not commonly used, and not all
centres may offer these techniques. These flaps are
usually used when the patient wishes to reconstruct
with autologous tissue and it is not possible to per-
form abdominal tissue reconstruction or tissue
from the dorsal region because they are very thin or
they have had previous surgery that contraindicates
their use.

The superior gluteal artery perforator flap car-
ries fat and skin from the upper buttocks region.
The donor site can result in buttock asymmetry,
which occasionally requires a contra lateral balan-
cing operation. The flap is nonetheless an improve-
ment over the superiorgluteal free flap because the
pedicle is longer and muscle is not sacrificed.

The inferior gluteal artery perforator flap is
similar to the superior gluteal artery perforator flap
but uses tissue from the lower part of the buttock,
resulting in better donor-site contour and a more
concealed scar (Figure 3).

Figure 3. 1 year postoperative result after bilateral
breast reconstruction with bilateral SGAP flap

- Pedicled Latissimus Dorsi Flap

The latissimus dorsi musculocutaneous flap
ispedicled on the consistently reliable and robust-
thoracodorsal axis and is therefore a good option
for patients with risk factors such as tobacco use,
diabetes, or excessive body weight. The flap is ge-
nerally used in combination with an implant recon-
struction. Skin and muscle from the latissimus flap
can be used to replace radiation-damaged skin.
Unlike pure implant reconstructions, latissimus
flaps allow the lower lateral pole of the implant to
be covered with a thick layer of autologoustissue,
resulting in a better aesthetic outcome. The flap
can also be used without implants.

Overweight patients with small breasts are rea-
sonable candidates for completely autologous latis-
simus reconstruction. However, donor-site asym-
metryc an be striking and may necessitate a balanc-
ing liposuction procedure.

Disinserting the muscle from its humeral inser-
tion increases flap mobility, decreases breast
movement with contraction, and makes the axil-
lamore accessible for detecting nodal disease on
physical examination. However, this maneuver
does increase the risk of pedicle avulsion injury.

Shortcomings include the need for intraopera-
tive repositioning/redraping and implant-related
complications. Seroma rates of 47 to 96 percent are
reported [24]. Donor-site asymmetry can be sig-
nificant if large volumes of tissue are harvested in
overweight patients. Although not common, some
women may have weakness in the back, shoulder or
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arm after this surgery by using the broad dorsal
muscle for reconstruction [25].

— Thoracodorsal Artery Perforator Flap
(TDAP)

The pedicled thoracodorsal artery perforator
flap uses the same vascular supply and skin territor-
yas the latissimus flap. Perforating vessels arising on
or just medial to the superolateral border of the
latissimus flap are dissected proximally through the
latissimus muscle. Care must be taken when sepa-
rating the vessels from the thoracodorsalnerve to
preserve latissimus muscle function.

Wide variability in perforator anatomy is the
main reason why this flap has not gained wide-
spread popularity. The thoracodorsal artery perfo-
rator flap and the similarly conceived intercostal
artery perforator flap is a potential solution for lar-
gequadrantectomy defects. Also, it has been de-
scribed total breast reconstruction with TDAP flap
[26].

- Fat grafting

Autologous fat grafting allows to achieve good
results in the partial reconstructions of breast or to
complement other reconstructive techniques (es-
pecially those that use patient's own tissue like the
DIEP).

The increasing use of autologous fat grafting
also has contributed to enhanced aesthetic out-
comes using implant-based breast reconstruction.
Surgeons have begun to perform fat grafting as a
preliminary step after radiation therapy and before
the exchange for the permanent implant. The objec-
tive is to decrease subsequent wound healing prob-
lems and implant dehiscence during the second stage
(Exchange for the permanent implant). Future re-
search will need to focus on the best timing at which
to apply fat grafting to a reconstructed breast.

DISCUSSION

There is evidence showing that breast recon-
struction is a safe option for the majority of women
undergoing mastectomy for breast cancer and that
it does not have an adverse effect on rates of recur-
rence [27]. Clinical guidelines around the world
recommend that the option of breast reconstruc-
tion be offered to suitable women choosing or re-
quiring mastectomy, with acknowledgement that
this may need to be carefully sequenced with other
cancer treatments and that in some situations de-
layed rather than immediate reconstruction may be
preferable. Despite these recommendations, a
highly variable proportion of women actually un-
dergo breast reconstruction. Reported rates of
breast reconstruction in population studies range
from S to 30% [27]. A wide variety of factors in-
cluding patient age, comorbidities, insurance
status, planned adjuvant therapy, geographical and

local access issues as well as surgeon atti-
tudes/expertise and patient choice have been pro-
posed as explanations for generally low rates of re-
construction.

Breast reconstruction means a primordial step
towards normality, not only restoring a lost organ,
but also helps to regain lost femininity and helps to
forget the terrible fight that has been carried out
against the disease. It does not interfere either in
the treatment or in the control of the patients, and
more and more oncologists recommend breast re-
construction [28-29].

Ideally, all plastic surgeons involved in breast
reconstruction should have considerable know-
ledge and experience, if not all, in most reconstruc-
tive techniques. From implant breast reconstruc-
tion and latissimus dorsi flap reconstruction to the
more sophisticated techniques of perforator flaps
(DIEP, SIEA, SGAP...).

Immediate reconstruction is currently consid-
ered the standard of care in this surgical interven-
tion. However, the optimal timing for breast recon-
struction after mastectomy remains a topic of con-
troversy, especially in the setting of radiation
therapy. Techniques also include a more focused
use of flaps only in the setting of radiation therapy
with increasing use of new perforator-based
autologous tissue flap options [30-32].

Autologous tissue technique should, in fact, be
used as a standard in breast reconstruction, except
in cases where it is contraindicated, that may be
medical conditions, women with few autologous
tissues to recreate the new breast, or patient prefe-
rences.

Patient expectations play a major role in post-
operative satisfaction, and realistic outcomes must
be discussed from the outset. Patients deemed to
have inadequate preparatory information before
embarking on breast reconstruction have been
shown to have a higher rate of decisional regret and
dissatisfaction. A thorough preoperative evaluation
of the patient’s expectations and suitability for a
particular reconstruction is therefore essential.

CONCLUSION

Breast reconstruction is an elective procedure
that aims to improve the quality of life of patients
affected by breast cancer. Breast reconstruction
should be valued as more than rebuilding a breast
in the context of a mastectomy. It is an essential
step in the recovery of the physical and psychic se-
quels produced by the treatment of breast cancer in
women, and should be analysed individually.
Therefore, the only way to achieve good breast re-
construction begins with an adequate study of the
disease and especially of the woman who suffers
from it.
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In this way the choice of the most appropriate
technique should be done in a consensual way be-
tween the patient and the plastic surgeon. In order to
achieve a truly adequate choice of technique, it is es-
sential that the plastic surgeon have the sensitivity to
understand the patient, the essential experience of all

surgical techniques and the ability to communicate
in a clear and honest way to the patient.

Breast reconstruction should not be consi-
dered a posterior step of breast cancer treat-
ment, it should be considered an essential part
for an integral treatment.
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