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1 | INTRODUCTION

Breast reconstruction has become an integral part of breast cancer
(BC) treatment in a pressing need to leave the least possible conse-
quences from the aesthetic and psychosocial points of view when
mastectomy cannot be avoided or at the time when more disfiguring
surgeries were the sole available treatment for BC.:

Nowadays, most reconstructions are implant-based.? There exist
various types of implants with different shapes, textures, and fill ma-
terials for the plastic surgeons to choose from.® Nevertheless, autolo-
gous breast reconstruction does not have the major disadvantages of
implants (eg, capsular contracture and the risk of device failure); rather,
it is characterized by long-lasting results, natural aging, responsiveness
to change in body weight, and body contouring at the donor site.

This work provides a comprehensive overview of autologous re-

construction techniques of breast and nipple-areolar complex to date.

2 | AUTOLOGOUS BREAST
RECONSTRUCTION

The first reported case of autologous breast reconstruction was by
Verneuil in 1887 who used a pedicle-based off the opposite breast.
Czerny followed in Verneuil's footstep when he used a lipoma to re-

construct a lumpectomy defect.

| Marco Klinger MD?

| Andrea Lisa MD? |
| Valeriano Vinci MD?

With breast cancer (BC) becoming more treatable, breast reconstruction has become
an integral part of BC treatment. Nowadays, implant-based breast reconstruction is
more common. However, there is a growing interest in autologous breast reconstruc-
tion due to the increasing awareness of implant-related complications. This work
provides a comprehensive overview of the evolution of autologous reconstruction

techniques of the breast and the nipple-areolar complex (NAC).

AFG, breast cancer, DIEP, mastectomy, SGAP, TRAM

Tansini first performed a latissimus dorsi flap in 1906.% This was
originally described as a method to cover radical mastectomy de-
fects. The flap was revisited in the 1970s as a mean to reconstruct
the breast mound after mastectomy and other body areas. The la-
tissimus dorsi consists of two triangular-shaped muscles supplied
by the thoracodorsal artery. Newer techniques allow the latissimus
dorsi to be harvested as a pedicled or free flap and as a muscular or
myocutaneous flap with an overlying skin paddle. It can also be har-
vested along with any other flap based on the subscapular vascular
system as a chimeric or subscapular "megaflap." Despite its size, it
can be harvested without significant donor site morbidity. An im-
plant can be placed immediately, or a tissue expander can be inserted
with subsequent implant exchange once tissue expansion is com-
plete. Alternatively, complete autogenous reconstruction may be
performed in select patients. Due to its robust blood supply-based,
today the latissimus dorsi may be the preferred reconstruction in
heavy smokers, diabetics, and patients with vasculopathies and with
a very noticeable defect, even if associated with radiotherapy.>¢

In Tansini's time, most rejected breast reconstruction as they felt
it was detrimental to cancer care.

Breast reconstruction started to be reconsidered only in the
50s, with surgeons such as Gilles performing tubed pedicled flaps.4
However, with the invention of silicone implants in the 1960s, au-
tologous breast reconstruction was set aside in favor of prosthetic
breast reconstruction.

Level of Evidence: Level IV: Evidence obtained from multiple time series with or without the intervention, such as case studies.
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Free flaps were not used until 1979 with Holmstrém's "The
free abdominoplasty flap and its use in breast reconstruction [...]."”
However, autologous reconstruction really established itself after
1982, when Hartrampf published his method for pedicled transverse
rectus abdominis myocutaneous (TRAM) flap.

Hartrampf described a vertically oriented rectus abdominis
muscle with a horizontally oriented cutaneous paddle. This allowed
the use of the lower abdominal skin and subcutaneous tissue as the
breast "mound" while also providing a more aesthetic donor site clo-
sure. Others followed with the use of this technique. Since then, the
TRAM flap has undergone modifications in technique to improve its
blood supply.

Schelfan and Dinner® studied anatomic dissections and showed
that the primary source of circulation to the rectus abdominis
muscle was actually from the deep inferior epigastric artery. This
added to previous anatomic studies demonstrated by Milloy and
colleagues in 1960.7 The anatomic contribution between the su-
perior and inferior epigastric arteries was defined. As a result of
these and similar studies, most surgeons now center the design
of the TRAM flap slightly higher on the abdomen, just below the
umbilicus.

Based on their anatomic dissections in the late 1980s, Moon,
Taylor, and others'® suggest surgical delay of the TRAM flap in the
attempt to improve flap viability. The improvement from delay be-
comes evident clinically after 1 week and is not further improved
by extending the delay to 2 weeks. Surgical delay of a TRAM flap
permits its use in those patients who are at higher risk of arterial and
venous insufficiency.

By 1987, Hartrampf'* had formulated a risk factor stratifica-
tion to evaluate a patient for TRAM flap breast reconstruction. This
looked at scores assigned to factors such as obesity, smoking, diabe-
tes, previous abdominal surgeries, and other pertinent conditions.
For high-risk patients, Hartrampf recommends the use of a dou-
ble-pedicled TRAM flap. Paige and colleagues'? looked at the overall
morbidity in either uni- or double-pedicled TRAM flaps and found no
significant difference.

The pedicled TRAM flap has certainly become the "workhorse"
for autologous breast reconstruction.

Advantages of the TRAM flap are that it accomplishes recon-
struction with autogenous tissue, leaves an acceptable donor scar,
and serves as a simultaneous abdominoplasty. Disadvantages are
a high tissue-to-blood supply ratio, protracted recovery with ab-
dominal discomfort, potential for hernia from weakness from the
abdominal wall, and limitations imposed by previous abdominal
scars.®

The pedicled TRAM evolved to the free TRAM, as microsurgery
was more common and the deep inferior epigastric artery was found
to have improved blood supply when compared to the superior epi-
gastric artery (the basis of the pedicled flap). This technique further
evolved into the free ms-TRAM (muscle-sparing TRAM) and deep
inferior epigastric perforator (DIEP) flap, in addition to utilizing other

free flaps for breast reconstruction.*¢

The DIEP flap allows for the ease of transfer of skin and fat from
the abdomen for the reconstruction of a new breast without the sac-
rifice of rectus muscle or fascia.

Complications are infrequent and include partial or total flap
loss, and fat necrosis of flap, fat necrosis of flaps, seroma formation
at the abdominal donor site, and abdominal hernia.**

During the years, secondary flap options have been developed
especially for patients in whom the abdominal tissue is not available
or sufficient. These include flaps such as the SGAP (superior glu-
teal artery perforator), IGAP (inferior gluteal artery perforator), TUG
(transverse upper gracilis), PAP (profunda artery perforator), ALT
(anterolateral thigh perforator), and Ruben's flap (deep circumflex
iliac vessels).!®

Recently, autologous fat grafting (AFG) has been used as an op-
tion for primary breast reconstruction especially after lumpectomies
(lipofilling)!%; as an adjunct to autologous and implant-based breast
reconstruction owing to its main role in the correction of breast con-

tour deformities!®?!; and as a treatment of postmastectomy pain

due to its regenerative properties.ﬂ‘24

3 | NIPPLE-AREOLA RECONSTRUCTION
(NAR)

Nipple-areola reconstruction (NAR) constitutes a fundamental step
to obtain aesthetically pleasing breasts and improve patients' satis-
faction and health-related quality of life.

NAR began 40 years ago with the initial creation of both the
nipple and areola from distant grafts. Subsequently, this approach
transformed into a combination of local flaps for nipple reconstruc-
tion and distant grafts or tattooing for the areola.

Many of the earlier methods for nipple reconstruction are no
longer used and have been relegated to historical significance in-
cluding nipple banking due to spread of cancerous cells and nipple
sharing due to insult on the contralateral nipple. All techniques,
however, are hampered to some extent by loss of long-term nipple
projection.

4 | DISCUSSION

The goal of breast reconstruction is to obtain aesthetically satisfy-
ing, symmetrical breasts in mastectomy patients. By achieving an
acceptable appearance, breast reconstruction should improve pa-
tients' quality of life and offer no subsequent health risk.2>2¢

In the present article, we recount the historical mile-
stones of autologous breast reconstruction as a high interest is
being generated with increasing awareness of implant-related

complications.?”3!
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