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36.1 Introduction

Breast cancer is the most frequently diagnosed
cancer in women, and breast reconstruction has
been an integral part of the treatment with an
increase of 20% since 1998 [1]. The rise in
demand for reconstruction is also in parallel with
the increase in bilateral prophylactic mastectomy
procedures which are more likely to be followed
by reconstruction [2].

Reconstruction has been shown to improve a
patient’s psycho-social well-being and decrease
the amount of stress associated with mastectomy
[3, 4]. Skin-sparing and nipple-sparing mastecto-
mies combined with immediate reconstruction
and refinements in reconstructive techniques
have shifted the patients’ expectations of breast
cancer management from surviving breast cancer
to achieving aesthetically pleasing results. The
primary aim of any breast reconstruction tech-
nique is to create natural-appearing breasts with
maximum symmetry. There are many studies
depicting the proportions and shape of the aes-
thetically acceptable breast which outline the
aesthetic concepts of breast reconstruction
[5-10].

A natural breast, sitting on top of the pectora-
lis muscle between the second and sixth ribs, has
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a teardrop shape formed by the breast paren-
chyma, an intricate fascial layer, and the attach-
ments which form the submammary fold.

The parenchyma, composed of glandular and
adipose tissues, defines the structure of the breast,
and changes in the parenchyma will determine
the ptotic state of the breast. Moreover, breast
shape is subject to dynamic changes with aging.
Any choice of reconstruction, either autologous
or implant-based, has to address these features.
Thus, the choice of symmetrisation procedure
mostly depends on the method of reconstruction
of the index breast. Balancing procedures on the
contralateral breast in the form of mastopexy,
reduction, or augmentation became an integral
part of breast reconstruction along with the vol-
ume adjustments of the ipsilateral breast.

Multiple factors should be taken into consid-
eration when planning a breast reconstruction.
From the reconstructive surgeon’s standpoint,
there are a few variables that determine the recon-
structive scheme. Among these, the oncological
treatment is the primary determinant of
reconstruction.

36.2 Variables in Breast
Reconstruction Planning

Mastectomy and breast-conserving surgery
(BCS) are two main surgical options for ablation
of the affected breast. The patient should discuss
both options with the breast surgeon and the
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reconstructive plastic surgeon. Several factors
play a role in the decision making such as tumor
size to breast ratio, indication for radiation, loca-
tion and centricity of the lesion, and the patient’s
motivation for a contralateral procedure.

36.2.1 Basics of Breast
Reconstruction

Post-oncological breast reconstruction is basicly
conducted in two steps: replacement or restora-
tion of volume and refinement of the breast sub-
units. The timing and reconstructive methods are
determined by several factors. The reconstructive
plan is mostly dictated by the oncological treat-
ment plan.

The oncological treatment includes the ablative
surgery and adjuvant therapies; especially history
of prior radiation therapy and plan for post-mas-
tectomy radiation are the crucial determining fac-
tors. Radiation therapy has adverse effects on the
cosmetic outcome and can cause increased post-
operative complications. If the patient is scheduled
to receive adjuvant radiation therapy, reconstruc-
tion plan and timing may be modified to avoid
radiation-related complications.

The oncological scope of surgery, whether this
involves unilateral or bilateral breasts, and the origi-
nal size of the breasts are the main variables in
determining the best reconstructive technique. It has
been reported that patients with bilateral reconstruc-
tion, either with implants or autologous tissues, are
more satisfied with the results due to improved
symmetry [11]. Thus, bilateral reconstructions may
be considered more favorable than unilateral recon-
structions in terms of symmetrization.

Breast size is another major variable because
patients with large breasts are more likely to be
obese and have an increased risk of complications
especially in implant-based reconstructions. Also,
unilateral reconstructions are challenging in large-
sized breasts since matching the affected breast to
the unaffected counterpart in the long term is a dif-
ficult task. Therefore, breast size is another impor-
tant factor that needs to be taken into consideration
during reconstructive planning [12].

Understanding the sub-units of the breast is
crucial to improve the results of reconstructive or
aesthetic breast procedures [13, 14]. Placing the
incisions matching with the subunits of the breast
in order to hide unsightly scars is important to
achieve attractive results. From a reconstructive
point of view, the breast sub-units or landmarks
which remain untouched during ablative surgery
are valuable to create a natural-looking breast
mound (Fig. 36.1).

The best material to create a natural-looking
breast is the original breast tissue itself. This is
only possible in cases of breast-conserving sur-
gery where a sufficient amount of original breast
tissue remains following the oncological sur-
gery. In nipple- or skin-sparing mastectomies,
the original breast skin with or without nipple
areola complex (NAC) also serves as a perfect
envelope to help achieve good aesthetic results.
The reconstructive task is much easier in these
cases since the precise outline and the footprint
of the original breast is readily available and
needs to be filled with the appropriate material
for volume replacement. This is a common sce-
nario in skin-sparing or nipple-sparing mastecto-
mies including the bilateral prophylactic cases.
It is also possible to keep these valuable sub-
units and landmarks in two staged reconstruc-
tions by using tissue expanders in the first stage
(Fig. 36.2). The most difficult reconstructive
task is in the case of late reconstruction where
none of these sub-units or landmarks exist for
shaping the new breast.

36.3 Symmetrization in Breast
Reconstruction

The aesthetic challenges significantly differ
between bilateral and unilateral reconstructions
as mentioned above. Symmetrical results can be
achieved more easily in bilateral reconstructions
when performed with identical methods and tim-
ing. However, unilateral reconstructions require a
more meticilous planning to achieve long-lasting
and symmetrical results since the shape, struc-
ture, and the aging pattern of the contralateral
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Fig. 36.1 Sub-units and landmarks of the breast which
remain untouched during ablative surgery are valuable to
create a natural-looking breast mound as in nipple-sparing
(left breast) or skin-sparing (right breast) mastectomies.
(a) Preoperative and (b) postoperative 8 months views of

breast plays an important role when choosing
between the reconstructive options.

Primary breast asymmetries in bilateral cases
or large contralateral breasts in unilateral recon-
structions may be balanced by mastopexy or
reduction procedures. If the patient is satisfied
with the size and shape of the contralateral breast,
then the main goal is to replace sufficient volume
for a symmetrical outcome.

There are basicly three methods to replace the
missing breast volume following ablative
procedures:

(a) Reconstruction with autologous tissue

(b) Reconstruction with implants

(¢) Reconstruction with the combination of
autologous tissue and implants

a 36-year-old patient who underwent immediate bilateral
reconstruction with DIEP flaps. Although the sizes of both
breasts were slightly reduced, to achieve natural-looking
breasts with symmetrical volumes is important in bilateral
reconstructions

Pros and cons of these methods for primary
breast reconstruction have already been discussed
in other chapters of this book. However, wound
healing is a dynamic process and a reconstructed
breast almost never preserves the exact same
shape created at the operation. Autologous mate-
rials such as flaps or fat grafts are the best materi-
als to create new breasts with natural consistency
and aging. Breast shape is prone to change in
time and symmetrization procedures are usually
needed. We generally reserve implant reconstruc-
tions for patients with small breasts without any
evident ptosis since the rigid structure of the
implant capsule hinder natural ptosis of the breast
in the long term (Fig. 36.3). Thus, it is reasonable
to use implants bilaterally in the symmetrization
procedures of unilateral reconstructions [15].
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Fig.36.2 Itis possible to keep the original skin and foot-
print of the breast in immediate two-staged reconstruc-
tions utilizing tissue expanders and implants. A
39-year-old woman who underwent a two-staged immedi-
ate expander/implant reconstruction following right skin-

There is no optimal time for a revision surgery,
and all cases should be individually considered for
any revision. If the patient has received radiation
therapy after the surgery, any secondary shaping
procedure should be delayed for a minimum of
3—6 months following the completion of radiother-
apy. If the patient has received chemotherapy after
surgery, at least 4-6 weeks should be waited for an
uneventful wound healing. Overall, physical
examination reveals the optimal time for a second-
ary procedure. Lymphedema over the mastectomy

sparing mastectomy. (a, b) Preoperative views; (¢, d)
Partially deflated tissue expander following over-inflation
during radiation therapys; (e, f) Tissue expander exchanged
with textured anatomic silicone gel implant

skin and swelling of the flap should resolve, and
the reconstructed breast should be completely soft
to continue with any secondary procedures.

36.4 Augmentation Procedures
for Breast Symmetrization

The simplest method to augment a reconstructed
breast is with implants. The surgical technique is
similar to cosmetic breast augmentation with
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Fig.36.3 Patients with small breasts without any evident
ptosis are good candidates for primary bilateral recon-
structions with implants. Immediate one-stage reconstruc-

incisions through the pre-existing scars. The
implants can be placed in the prepectoral or the
subpectoral space depending on the thickness of
soft tissue cover.

Augmentation with implants may not be a
favorable option under irradiated soft tissue or
insufficient skin envelope. Then, a flap including
a skin component becomes a better choice for vol-
ume replacement and soft tissue support. Muscle
or myocutaneous flaps provide durable coverage
for the implants and adequate bulk for augmenta-
tion especially in secondary procedures.

Lipofilling, or fat injection to the breast, has
been considered controversial regarding onco-
logical safety for a number of reasons. Lumps
following fat graft necrosis may mimic a recur-
rence. Moreover, there is a concern on the trans-
ferred fat grafts with in-vitro evidence of
promoting the residual cancer tissues or stimulat-
ing the new growth of cancer cells [16]. On the
other hand, clinical studies showing the safety

tion of a 34-year-old woman who underwent bilateral
nipple-sparing mastectomies with silicone-gel textured
implants. (a) Preoperative, (b) Postoperative 1-year views

and efficacy of lipofilling is increasing in number
[17, 18]. Lipofilling of the reconstructed breast is
more extensively discussed in the following
chapter (Fig. 36.4).

Apart from minor contour corrections with a
limited amount of fat injection, fat grafting in
larger amounts in multiple stages to augment the
soft tissue coverage over the implants also gained
popularity. Technical refinements in fat injections
provide natural consistency and durable soft tis-
sue coverage over the implants (Fig. 36.5).

36.4.1 Augmentation of the Effected
Breast

The choice of reconstruction depends on several
different factors including the patient’s body hab-
itus, need for adjuvant radiotherapy, and the
patient’s personal preferences. Patients with thin
body habitus but relatively larger breasts may not
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have enough autologous tissue to provide the vol-
ume requirement. Another subset of patients who
may need augmentation are again thin patients
with preoperatively medium-to-large-size breasts
(ie, C cup and larger), undergoing bilateral mas-
tectomy with insufficient autologous tissue for
bilateral reconstruction. Augmentation on these
patients can be performed either only with flaps
or with the combination of flaps and implants for
larger volume replacement. Immediate breast
reconstruction provides superior psychological
benefit to the patient compared to delayed recon-
struction. The preservation of inframammary
fold as a valuable sub-unit additionally yields
better cosmetic result.

Abdominally based free flaps generally offer a
fair amount of tissue bulk to replace the neces-
sary breast volume, and implants are rarely
needed under these flaps. However, latissimus
dorsi (LD) muscle or myocutaneous flap donor
site has a limited soft tissue bulk despite its large
flat muscle coverage. Thus, LD flaps are gener-
ally combined with implants in primary breast
reconstructions. The shape and volume of the
breasts depend more on the implant, in LD/
implant reconstructions especially as the muscle
atrophies in time. Secondary volume adjustments
can be done easily by changing the size of the
implant or by fat injections since the well-
vascularized LD muscle flap provides a hospita-
ble recipient site for the fat grafts.

Kronowitz et al. have reported better aesthetic
outcomes with combined transverse rectus abdom-
inis muscle flap (TRAM) and implant as compared
to latissimus dorsi/implant reconstructions [19]. In
their report they suggest that immediate placement
of implants in TRAM reconstructions is associated
with higher complications such as fluid collection
around the implant as compared to delayed recon-
structions. Figus et al. have also reported their
experience with immediate vs delayed placement
of implants combined with DIEP flaps [20]. They
have not described significant complications with
immediate augmentation of DIEP flaps and sug-
gested better shaping and limited inadvertent dam-
ages to the pedicle with this technique. They have
also underlined the importance of abdominal tis-
sue in primarily determining the shape and volume
of the breast.

Additional volume can be recruited by stack-
ing deep inferior epigastric artery flaps (DIEP) or
profounda artery perforator flaps (PAP) or com-
bination of DIEP and PAP flaps for patients who
do not wish to have implant placement. These are
usually technically more demanding operations
requiring a second set of recipient vessels. Most
commonly used second set of recipients for this
type reconstruction are now the retrograde inter-
nal mammarian vessels.

Breast-conserving surgery (BCS) is another
treatment modality which gained more popular-
ity as studies began to show similar survival
rates to that of mastectomy [21, 22]. The proce-
dure involves removal of tumor tissue with clear
margins followed by adjuvant radiotherapy. The
aim is to achieve cancer-free margins while pre-
serving the healthy breast tissue for better cos-
mesis. This is an accepted treatment, especially
for patients with non-multicentric, early stage
cancer. Care should be given to patient selection.
Conventional breast-conserving surgery is not
ideal for patients with large tumor and a rela-
tively small breast. Oncoplastic techniques have
emerged to overcome the shortcomings of con-
ventional BCS and also allowed a wider resec-
tion of the tumor with safe margins. In order to
prevent poor cosmesis following large resec-
tions, breast tissue can be redistributed in a
reduction pattern, or for patients wishing to keep
their original size, pedicled flaps can be advanced
into the defect.

There are several options available for volume
replacement in BCS depending on the location of
the defect (Fig. 36.6). Hamdi has classified the
pedicled perforated flaps and their indications.
According to this, thoracodorsal artery perforator
(TDAP) flaps can be used for lateral, central, and
superomedial quadrant defects whereas lateral
intercostal artery flap (LICAP), due to shorter
pedicle length, is usually considered for lateral
quadrant defects [23]. Serratus anterior branch—
based perforator flaps can also reach lateral and
central quadrants. Medial quadrant defects are
more challenging to reconstruct, but anterior
intercostal artery (AICAP) perforator flap can
reach inferior and infers-medial quadrants.

Another method is latissimus dorsi muscle
flap/implant reconstruction combined with lipo-
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Fig. 36.4 An increasing number of clinical studies sup-
port the safety and efficacy of lipofilling to correct contour
deformities following breast reconstruction. (a) A
47-year-old woman who had previously undergone a
right-side mastectomy and postoperative radiation; (b)

filling. The capsule formed around the implant
and well-vascularized muscle tissue provide a
well-vascularized recipient site for graft take.
Grafted fat not only augments the breast but also
hides the visible implant edges and the wrinkling
of skin. The fat grafting smoothens the transition
areas and the general appearance of the implant-
based reconstruction [24].

18-months follow-up of DIEP flap reconstruction of right
breast; (¢, d) Liposuction and fat injection planning to
correct minor contour deformities. (e, f) Seven months
after 130-cc fat injection to correct the upper-pole defor-
mity of the right breast

36.4.2 Augmentation
of Contralateral Breast

The most commonly performed contralateral
procedures are breast reduction, mastopexy, and
augmentation mammoplasty. The timing and
choice of reconstructive technique on the effected
breast also dictate the possible contralateral pro-
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Fig. 36.5 Two separate sessions of fat injection over the  tive 2-year views; (¢) radiological image obtained after fat
implant provided a thick and durable soft tissue coverage  injections
in a 38-year-old woman. (a) Preoperative; (b) postopera-
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Fig.36.6 (a) Breast deformity of a 54-year-old woman following BCS and radiation therapy. (b) Skin and soft tissue
replacement with a DIEP flap

cedure. An increasing trend is reported for the
contralateral prophylactic mastectomies.
Autologous techniques more frequently provide
a reconstruction that matches to the opposite breast
compared to the implant-based surgeries. This is
mostly due to the inherent nature of skin/fat tissue
which provides a more natural shape and ptosis. The
evidence in the literature suggests that implant
reconstructions are associated with more contralat-
eral balancing procedures compared to autologous
reconstruction [25, 26]. Additionally, delayed recon-
structions, both autologous and implant-based,
require more contralateral symmetrization proce-
dures. On the other hand, implant-based reconstruc-
tion would give a more round and projected
appearance which can only be matched with a sec-
ondary procedure on the contralateral breast. The
same literature also shows that patients undergoing
implant reconstruction are more likely to have a con-
tralateral augmentation mammoplasty with an
implant. Nahabediyan et al. have shown, on the con-
trary, that secondary procedures are more common
following autologous reconstruction compared to
implant-based reconstructions [27]. This is mostly
attributed to an increased number of ipsilateral revi-
sion procedures on autologous tissue, such as fat and
skin excision, rather than contralateral procedures.
When the untreated breast is smaller, ptotic, or
the patient is dissatisfied with the size, augmenta-

tion mammaplasty may be considered (Fig. 36.7).
Pre-operative planning is crucial to determine the
extent of the surgery. The augmentation of the
contralateral breast with an implant may follow
the reduction, revision of the reconstructed breast.
However if the implant is chosen as a method of
augmentation for the contralateral breast, then it
may be better to place another implant (even a
small one) under the reconstructed breast to bal-
ance the volumes on both sides and provide a
similar aging pattern. The decision to have a con-
tralateral procedure rests with the patient. For
patients who are not satisfied with their breast
shape and size, recreating this shape on the recon-
structed side will not provide desirable outcomes.
Although contralateral augmentation is more
common in implant reconstructions, Ulusal et al.
have published their experience with simultane-
ous contralateral augmentation mammoplasty
with autologous breast reconstruction [28].
Therefore for patients wishing a bigger size,
simultaneously augmented contralateral breast
will serve as a model for adjusting the shape and
volume of the autologous tissue. Augmentation
surgery on the contralateral breast is usually con-
ducted using either (a) custom-made standard vol-
ume silicone/saline implants, (b) custom-made
semi-inflatable implants (Becker) (c) Inflatable
saline implants. Becker implants carry the advan-



422

M. Bayramicliand Z. A. Dogan

Fig. 36.7 Bilateral breast augmentation of a 41-year-old woman with 225 cc silicone gel implants. (a, b) Preoperative
views of the patient who had previously undergone TRAM flap reconstruction. (¢, d) Postoperative 1 year

tage of both form stable implants and the possibil-
ity of volume adjustment.

The size and shape of the implant is selected
based on the patient’s and the surgeon’s preferences.
The technique of a standart augmentation mamma-
plasty procedure is followed. The implant may be
placed either prepectoral or subpectoral planes. With

the advances in imaging, breast implants evoke far
less concern for tumor screening [29].

The ideal time to perform a contralateral proce-
dure is controversial. Advocates of simultaneous
intervention recommend using the corrected con-
tralateral breast as a footprint for the reconstructed
breast. This also decreases the recuperative time
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and duration of discomfort for the patient.
Operation room costs are lower. Furthermore, it
also offers the opportunity for glandular explora-
tion and sending specimen for histology to look
for occult carcinomas on the contralateral breast.
On the other hand, carrying out a delayed proce-
dure may be more advantageous in achieving sym-
metry after adjuvant therapies are completed.

36.5 Conclusion

Breast reconstruction has been an integral part of
the treatment of breast cancer surgery. Replacement
or restoration of volume and refinement of the
breast sub-units are the basic steps of reconstruc-
tive surgery. Symmetrical results can be achieved
more easily in bilateral reconstructions when per-
formed with identical methods and timing.
However, unilateral reconstructions require a more
subtle planning to achieve long-lasting and sym-
metrical results considering the dynamics of aging.
Understanding the sub-units of the breast is crucial
to improve the results of reconstructive or aes-
thetic breast procedures. The original breast tissue
which is disregarded in mastectomy cases is the
best material for reconstruction. Original breast
envelope serves as an excellent guide for recon-
struction in mastectomy cases.

The choice of reconstruction depends on sev-
eral different factors including the patient’s body
habitus, need for adjuvant radiotherapy, and the
patient’s personal preferences. Autologous tissue
or implants can be used for primary augmenta-
tion of the effected breast and lipofilling is a valu-
able instrument for secondary revisions. Delayed
augmentation procedures may be more advanta-
geous for contralateral breasts in achieving sym-
metry after adjuvant therapies are completed.

Tips and Tricks

e The priority in bilateral reconstructions
is to achieve symmetrical and natural-
looking breasts on both sides. The
replacement of original breast size is of
secondary importance in these cases.

e Fat grafts are not only favored as vol-
ume replacement materials but also
improve the quality of the damaged tis-
sue following radiotherapy. This is due
to the angiogenic capacity of the preadi-
pocytes, or stem cells, in the fat.

e Subpectoral placement of breast
implants either with complete or with
partial muscle coverage has been
favored because of their lower risk of
capsular contracture and safer implant
coverage. However, complexity of the
operative procedure, unfavourable cos-
metic outcome, and animation defor-
mity during the contraction of pectoralis
major muscle are the serious drawbacks.
Prepectoral placement of breast implants
without detaching the pectoralis major
muscle is a relatively new technique to
overcome these problems. Form-stable
silicone gel-filled breast implants
wrapped with acellular dermal matrix
(ADM) are placed in the prepectoral
space to achieve more natural-looking
breasts and appear to be a reasonable
technical choice.

Conflict of Interest The authors have no
disclosures or conflict of interest.

References

1. Jagsi R, Jiang J, Momoh AO, et al. Trends and varia-
tion in use of breast reconstruction in patients with
breast cancer undergoing mastectomy in the United
States. J Clin Oncol. 2014;32(9):919-26.

2. Liede A, Cai M, Crouter TF, Niepel D, Callaghan F,
Evans DG. Risk-reducing mastectomy rates in the
US: a closer examination of the Angelina Jolie effect.
Breast Cancer Res Treat. 2018;171:435-42.

3. Atisha D, Alderman AK, Lowery JC, et al. Prospective
analysis of long-term psychosocial outcomes in breast
reconstruction: two-year postoperative results from
the Michigan Breast Reconstruction Outcomes Study.
Ann Surg. 2008;247:1019-28.

4. Rowland JH, Desmond KA, Meyerowitz BE, et al.
Role of breast reconstructive surgery in physical and
emotional outcomes among breast cancer survivors. J
Natl Cancer Inst. 2000;92:1422-9.



424

M. Bayramicliand Z. A. Dogan

10.

13.

14.

15.

16.

17.

18.

. Atiye B, Chahine F. Metrics of the aesthetically per-

fect breast. Aesthetic Plast Surg. 2018;42:1187-94.

. Hsia HC, Thomson JG. Differences in breast shape

preferences between plastic surgeons and patients
seeking breast augmentation. Plast Reconstr Surg.
2003;112:312-20.

. Hennigs A, Biehl H, Rauch G, Golatta M, Tabatabai

P, Domschke C, Schott S, et al. Change of patient-
reported aesthetic outcome over time and identifica-
tion of factors characterizing poor aesthetic outcome
after breast-conserving therapy: long-term results
of a prospective cohort study. Ann Surg Oncol.
2016;23:1744-51.

. Corica T, Nowak AK, Christobel M, Saunders CM,

Bulsara MK, Taylor M, Williams NR. Cosmetic
outcome as rated by patients, doctors, nurses and
BCCT. Core software assessed over 5 years in a sub-
set of patients in the TARGIT-A Trial. Radiat Oncol.
2018;13:68-77.

. Skraastad BK, Knudsen C, Jackson C, Utheim TP,

Pripp AH, Tgnseth KA. Quality of life, patient sat-
isfaction and cosmetic outcome after delayed breast
reconstruction using DIEP flap: a 10 years’ follow-up
survey. J Plast Surg Hand Surg. 2019;53:119-24.
Guyomard V, Leinster S, Wilkinson M. Systematic
review of studies of patient satisfaction with
breast reconstruction after mastectomy. Breast.
2007;16:547-67.

. Sinno S, Salvino MJ, Vandevender D. Comparing

patient satisfaction in bilateral and unilateral breast
reconstruction. Plast Surg Nurs. 2014;34:141-5.

. Duggal CS, Grudziak J, Metcalfe DB, Carlson GW,

Losken A. The effects of breast size in unilateral post-
mastectomy breast reconstruction. Ann Plast Surg.
2013;70:506-12.

Spear SL, Davidson SP. Aesthetic subunits of the
breast. Plast Reconstr Surg. 2003;112:440-7.

Bailey SH, Saint-Cyr M, Oni G, Maia M, Andry D,
Shirvani A, Nguyen V, et al. Aesthetic subunit of the
breast an analysis of women’s preference and clinical
implications. Ann Plast Surg. 2012;68:240-5.

Leone MS, Priano V, Franchelli S, Puggioni V, Merlo
DF, Mannucci M, Santi PL. Factors affecting symme-
trization of the contralateral breast: a 7-year unilateral
postmastectomy breast reconstruction experience.
Aesthetic Plast Surg. 2011;35:446-51.

Massa M, Gasparini S, Baldelli I, Scarabelli L, Santi
P, Quarto R, Repaci E. Interaction between breast
cancer cells and adipose tissue cells derived from fat
grafting. Aesthet Surg J. 2016;36:358-63.
Silva-Vergara C, Fontdevila J, Descarrega J, Burdio F,
Yoon TS, Grande LJ. Oncological outcomes of lipo-
filling breast reconstruction: 195 consecutive cases
and literature review. J Plast Reconstr Aesthet Surg.
2016;69:475-81.

Wazir U, El Hade Chehade H, Headon H, Oteifa M,
Kasem A, Mokbel K. Oncological safety of lipofill-
ing in patients with breast cancer: a meta-analysis
and update on clinical practice. Anticancer Res.
2016;36:4521-8.

19. Kronowitz SJ, Robb GL, Youssef A, Reece G, Chang
SH, Koutz CA, Ng RL, Lips JE, Miller MJ. Optimizing
autologous breast reconstruction in thin patients. Plast
Reconstr Surg. 2003;112:1768-78.

20. Figus A, Canu V, Iwuagwu FC, Ramakrishnan
V. DIEP flap with implant: a further option in opti-
mising breast reconstruction. J Plast Reconstr Aesthet
Surg. 2009;62:1118-26.

21. Early Breast Cancer Trialists’ Collaborative Group
(EBCTCG). Effect of radiotherapy after breast-
conserving surgery on 10-year recurrence and 15-year
breast cancer death: meta-analysis of individual
patient data for 10801 women in 17 randomised trials.
Lancet. 2011;378:1707-16.

22. Fisher B, Anderson S, Bryant J, et al. Twenty-year
follow-up of a randomized trial comparing total mas-
tectomy, lumpectomy, and lumpectomy plus irradia-
tion for the treatment of invasive breast cancer. N Engl
J Med. 2002;347:1233-41.

23. Hamdi M. Oncoplastic and reconstructive surgery of
the breast. Breast. 2013;22(Suppl 2):S100-5.

24. Demiri EC, Dionyssiou DD, Tsimponis A, Goula
CO, Pavlidis LC, Spyropoulou GA. Outcomes of
fat-augmented latissimus dorsi (FALD) flap versus
implant-based latissimus dorsi flap for delayed post
radiation breast reconstruction. Aesthetic Plast Surg.
2018:42:692-701.

25. Giacalone PL, Bricout N, Dantas MJ, Daures JP,
Laffargue F. Achieving symmetry in unilateral breast
reconstruction: 17 years experience with 683 patients.
Aesthetic Plast Surg. 2002;26:299-302.

26. Losken A, Carlson GW, Botswick J, Jones GE,
Culbertson JH, Schoemann M. Trends in unilateral
breast reconstruction and management of the contra-
lateral breast: the Emory experience. Plast Reconstr
Surg. 2002;110:89-97.

27. Nahabedian MY. Implant-based breast reconstruction:
strategies to achieve optimal outcomes and minimize
complications. J Surg Oncol. 2016;113:895-905.

28. Ulusal Gozel B, Cheng MH, Wei1 FC. Simultaneous
endoscope-assisted contralateral breast augmentation
with implants in patients undergoing postmastectomy
breast reconstruction with abdominal flaps. Plast
Reconstr Surg. 2006;118(6):1293-302.

29. Kam K, Lee E, Pairawan S, Anderson K, Cora C,
Bae W, Senthil M, Solomon N, Lum S. The effect of
breast implants on mammogram outcomes. Am Surg.
2015;81:1053-6.

Further Reading

Farhangkhoee H, Matros E, Disa J. Trends and concepts
in post-mastectomy breast reconstruction. J Surg
Oncol. 2016;113:891-4.

Kronowitz SJ. State of the art and science in postmas-
tectomy breast reconstruction. Plast Reconstr Surg.
2015;135:755e.



	36: Symmetrization in Breast Reconstruction: Augmentation Procedures
	36.1	 Introduction
	36.2	 Variables in Breast Reconstruction Planning
	36.2.1	 Basics of Breast Reconstruction

	36.3	 Symmetrization in Breast Reconstruction
	36.4	 Augmentation Procedures for Breast Symmetrization
	36.4.1	 Augmentation of the Effected Breast
	36.4.2	 Augmentation of Contralateral Breast

	36.5	 Conclusion
	References
	Further Readıng



