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Abstract: Breast reconstruction has actually become a readily available option for a lot of females who need to
undergo mastectomy. This review was aimed to focus in discussing the Reconstructive breast surgery after
performing mastectomy, we intended to evaluate the surgical techniques and outcome of those reconstruction
surgical intervention. Comprehensive electronic search through medical databases included Medline (using
PubMed), PsycINFO, CINAHL, and the Cochrane Library relevant studies that were published until December
2016, in English language, concerning the breast reconstruction surgery after mastectomy. Improvements in
autologous flap strategies, improvements in prosthetic innovations and the advancement of novel tissue substitutes
have actually allowed for ongoing improvements in breast reconstruction results. In the future we can likewise
anticipate that lots of new alternatives and strategies will have a substantial impact on reconstructive breast
surgical treatment, consisting of nipple sparing mastectomy.
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1. INTRODUCTION

Breast cancer is the leading reason for cancer death amongst females worldwide with ~ 1.7 million new diagnoses and
521.900 deaths in 2012 ®. One important technique of breast cancer treatment is surgical treatment, which has actually
ended up being progressively less mutilating over the last century . William Halsted presented radical mastectomy
including resection of the breast and its hidden pectoralis major muscle in order to cure all phases of breast cancer at the
end of the in 1889 as a very aggressive way to surgically control the consisted of disease ®. Around 40 years later on,
Patey described a less radical modified type of mastectomy with preservation of the pectoralis major muscle yielding
similar local control and general survival compared to Halsted . In 1985, Fisher et al. presented the concept of breast
saving therapy (BCT), demonstrating that lumpectomy by that time considered segmental mastectomy-- followed by
adjuvant radiotherapy of the remnant breast in patients with phase I and Il breast cancer was indeed associated with an
increased local reoccurrence rate, yet resulted in equivalent survival rates compared to mastectomy . Oncoplastic breast
surgical treatment, i.e., improving of the breast after local tumor resection, has actually revealed to enable bigger tumor
excision, yet saving big parts of the breast, keeping shape ® and leading to improved lifestyle and self-esteem ©.

Breast reconstruction has actually become a readily available option for a lot of females who need to undergo mastectomy
(789) Reconstruction may happen immediately following removal of the breast or part of the breast, or several months
after on completion of adjuvant treatment if needed. Some females might prefer to wait a number of years prior to
considering a delayed breast reconstruction if at all. Every female needs to be to make an educated choice as to whether
she has breast reconstruction when confronted with the need for mastectomy ©. Survey studies explain that an important
factor in the choice of mastectomy is fear of recurrence, whereas a major factor of the option of breast conservation is
concern about the cosmetic outcome 9. For those women who pick mastectomy as part of their technique to breast-
cancer treatment or avoidance, reconstruction might be used as an option by the plastic and oncologic surgeons. The
objective of reconstruction is to restore a breast mound and to maintain the quality of life without impacting the prognosis
or detection of recurrence of cancer “**1?_ This review was aimed to focus in discussing the Reconstructive breast
surgery after performing mastectomy, we intended to evaluate the surgical techniques and outcome of those
reconstruction surgical intervention.
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2. METHODOLOGY

Comprehensive electronic search through medical databases included Medline (using PubMed), PsycINFO, CINAHL,
and the Cochrane Library relevant studies that were published until December 2016, in English language, concerning the
breast reconstruction surgery after mastectomy. Mesh terms was used in this search through mentioned databases: (quality
of life OR outcomes OR results OR bhenefits OR satisfaction) AND (breast reconstruction OR breast implant OR patient
satisfaction AND breast reconstruction; and mastectomy) AND breast cancer. Article references were hand-searched.

3. RESULTS
Mastectomy

Mastectomy focuses on resecting as much breast tissue as possible, knowing that glandular tissue will almost always
remain in the region of the inframammary fold @®. Nowadays, basically 2 methods of mastectomy are performed,
consisting of skin-sparing mastectomy and total ablation of the breast. The latter consists of complete elimination of both,
breast skin and glandular breast tissue (Figurel) *, whereas skin-sparing mastectomy protects as much of the breast's
skin envelope as possible, consisting of the areola and the nipple (skin-sparing mastectomy, areola-sparing mastectomy,
nipple-sparing mastectomy, skin-reducing mastectomy) and the inframammary fold. Additionally, biopsy scars and skin
overlying a tumor and even penetrated by the tumor are excised in order to decrease the risk of local recurrence ®°.
Provided that the oncological indicator is appropriate, skin-sparing mastectomy has been connected with equivalent
oncological local safety and enhanced esthetic outcome compared to modified radical mastectomy ®. Furthermore, the
need for secondary surgery to change the contralateral breast in order to attain proportion is decreased after skin-sparing
mastectomy, particularly if autologous reconstruction with flaps is used @

Figurel: The 43- and 63-year-old patients after modified radical mastectomy of the left breast (A), respectively, of
both breasts (B). Indication for autologous reconstruction with a microvascular flap, particularly if skin and fat
excess is available and adjuvant radiotherapy has been performed. @

Surgical options techniques for breast reconstruction after Mastectomy

Recent advances in prosthetic and biologic implants, integrated with improvements in reconstructive flap procedures,
have actually expanded surgical options for females who chose breast reconstruction following mastectomy. Each
technique provides distinct advantages and drawbacks. Improving quality, by decreasing problems and appropriate patient
choice, is very important as it has been revealed to be associated with higher patient complete satisfaction “?. The
overriding objective of reconstructive breast surgical treatment is to carry out a safe operation that can restore self-image.
Reconstructive in nature, breast reconstruction is achieved based on aesthetic principles. When selecting the suitable
operation 9, there are a number of variables that must be thought about. Patient-related factors consist of breast size,
breast shape, body mass index (BMI), smoking cigarettes status, prior desires, surgical treatments and expectations.
Oncologic factors consist of tumor size, nodal status and previous history of radiation treatment or its necessity after
mastectomy. Surgeon-related factors might likewise be very important in the choice making process, such as the technical
ability of the cosmetic surgeon to offer a variety of procedures in a naturally safe and effective manner. Breast
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reconstruction following mastectomy is extensively practiced, this Panel acknowledges that patients must be offered the
choice of having no reconstruction. Breast reconstruction following mastectomy supplies the physical benefit of not
needing to wear an external prosthesis and can ease the negative influence on a patient's body image. Some females see
their option of no reconstruction as positive and feel really comfortable with their bodies and their decision ®©.

Breast Reconstruction Using Implants and Skin Expanders

The use of implants and skin expanders is not just the earliest method to reconstruct a breast but likewise the quickest and
most likely simplest method of breast reconstruction. Appropriately, implant-based breast reconstruction is by far the
most often utilized technique worldwide ®"*®. The requirement for implant-based breast reconstruction is an adequate
skin envelope that enables covering the implant that is usually presented in a submuscular airplane separating the medial
insertions of the pectoralis significant muscle from the ribs.

Cronin and Gerow fathered the contemporary period of breast reconstruction with the intro of the silicone gel breast
augmentation in 1963 ®. The common method of breast reconstruction was through a postponed insertion following
mastectomy. The delayed method controlled up until a case of an immediate reconstruction was reported in 1971.
Snyderman and Guthrie @ reported making use of a silicone breast implant put under the staying chest wall skin
immediately following a mastectomy. This method was embraced and dominated the rest of the decade @Y.

Improving on the fundamentals of the silicone implant, strategies continued to develop. Radovan explained using tissue
growth for breast reconstruction ®?. From this introduction, a patient with a more comprehensive skin deficit might now
be a candidate for reconstruction of her breast. In 1982, Radovan @ initially published his outcomes with skin expanders
for breast reconstruction. He explained a technique to permit steady expansion of the skin to replace the tissue lost from
mastectomies. This stimulated the usage and popularity of breast reconstruction using tissue expanders. Since then,
numerous have detailed the use of various textures, sizes, shapes of tissue expanders. The implants are available in both,
round and anatomical shape and vary in height, forecast, and width (profile). Implant-based breast reconstruction is
utilized in females who do not want any extra scars (flap harvesting) (Figure 2) “? or do not have any adequate flap
donor site (e.g., lean patient, pre-existing scars, and medical conditions).

Figure 2: A 58-year-old patient before skin-sparing mastectomy for multifocal cancer of the left breast (A). 4 years
after primary reconstruction of the left breast utilizing an implant in a subpectoral aircraft to cover the upper half
of the implant and a resorbable mesh to prevent cranialization of the partly detached pectoralis major muscle, in
addition to reconstruction of the nipple-- areolar complex (star flap for the nipple and tatoo of the nipple and neo-
areola). Keep in mind the nearly symmetric size and contour of both breasts (B). ‘%
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Implant-based breast restorations prone to establish implant-related local complications throughout the subsequent 10
years with a risk for a reoperation of 70% “¥. Around 25 and 35% of the patients are being identified with severe capsular
contracture and, respectively, implant rupture ®. This high issue rate results from the thin skin envelope staying after
mastectomy, which does not provide any robust protection of the implant. This problem rate does neither consider breast
shape deformity and asymmetry in the context of mild to moderate capsular contracture nor does it think about an even
worse outcome in implant-based breast reconstruction with irradiated skin. De facto, breast reconstruction using implants
might yield very great long-term results that are enough lots of patients, yet the implant will always remain more or less
fixed to the thoracic wall and subsequently the breast maintains a special shape, separately from the patient's posture.
Implant-based breast reconstruction will not allow recreating a naturally shaped photic breast in most patients, and
therefore often requires adaptive surgical treatment of the contralateral breast to accomplish balance ®*2”. Though,
implant-based breast reconstruction avoids from "civilian casualties," such as scars, contour defect, and muscular weak
point, as it might be seen after flap harvesting for flap-based breast reconstruction .

Breast Reconstruction with Autologous Fat Graft-Based

Autologous fat grafting (AFG; lipografting, lipofilling) explains the harvesting of the patient's fat using liposuction
followed by its reinjection into the tissue to be remedied or enhanced. Fat grafting to the breast is more than 100 years of
ages given that Hollander corrected a retracted scar after mastectomy by injecting parceled fat into the scar ®. AFG to
the breast has ended up being a popular tool over the last 20 years, both in reconstructive and esthetic surgery. Concerning
the breast, AFG has shown to be particularly effective to correct post-surgical abnormalities, such as contour defects and
volume asymmetries after BCT, "rippling" after implant-based reconstruction and enhancement of the shift zone between
flap and skin in the neckline @9 in addition to the preparation of the postmastectomy irradiated chest wall prior to
implant positioning ©?. In selected cases, de novo reconstruction of the breast by means of AFG has revealed really
appealing outcomes. The patient needs to have numerous donor sites geared up with fat, due to the fact that the
reconstructive procedure normally takes 4 to 6 stages of fat grafting, each separated by 3 months at least 2. Irradiated
skin does practically preclude this technique, considering that injected fat is not engrafted as wanted ©?.

Autologous fat grafting is a "natural” filler, and unlike synthetic fillers will neither induce any foreign body reaction nor
be resorbed completely. Today, harvesting of the fat is gone over, to name a few, with regard to structure of the
infiltration solution, to diameter and shape of the gathering cannula and to suction forces. In order to be structural,
injection of the fat must be performed in small aliquots using blunt cannulas in numerous directions and numerous layers.
This multi-planar technique optimizes the fat-to-tissue contact, thus the exposition of non-vascularized fat to vascularized
host tissue ©%. Consensus exists on the fact that fat might not be injected into the glandular tissue of the breast.
Commonly, 60-- 70% of the injected fat is engrafted to the host tissue. Fat necrosis and oil cysts prevail problems after
AFG and happen in ~ 5% ©. Necrosis of the implanted fat might likewise be associated with microcalcifications, which
sometimes may be hard to identify from deadly breast cancer-associated microcalcifications ©®. Presumably, the
radiologist is a specialist, fat grafting-induced microcalcifications do no effect on the radiological follow-up ©”. This fact
might agitate the patient who has to appear for regular follow-up imaging and eventually go through diagnostic biopsy to
leave out malignancy.

Presently, fat grafting to the breast is controversially talked about, particularly in the presence of staying glandular breast
tissue, as, for example, after breast conserving therapy (BCT). Grafted fat that naturally includes progenitor and stem cells
has actually recently been related to breast cancer development and metastasic spread in an experimental setting ©®.
Regardless of the absence of prospective follow-up research studies, fat implanting to rebuild or to refine a breast after

mastectomy and/or after breast reconstruction- BCT not consisted of is nowadays thought about safe 47,
Comparing between previous two reconstruction options

Although breast reconstruction utilizing autologous flap tissue permits a resilient and natural result, flap harvest will cause
a "collateral damage" at the flap's donor site, including potential surgery-related problems, scars, shape defect, and
functional impairment. Microvascular flap-based breast reconstruction is not just technically more requiring, however
likewise requires more infrastructures within a breast reconstruction unit, as compared to implant-based breast
reconstruction (Table 1) 9,
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Table 1: Advantages and disadvantages of implant-based versus autologous tissue-based techniques of breast
reconstruction.

Implant-based breast | Autologous tissue-based breast
reconstruction reconstruction

Duration of surgery (h) 1-2 4-6

Infrastructural effort Low High?

Surgical complexity Low High

Donor site None Depending on flap® (abdominal, thigh,

gluteal, dorsal region)

Complication rate (30days) (implant-, | 2—4 2-4

respectively, flap-related) (%)

Complication rate (long-term) Higher (due to capsular | Lower
contracture)

Long-term reoperation rate More likely Less likely

Patient satisfaction Short-term Long-term

aMicroscope, specific instruments, trained personnel (nurses in OR). °"Discomfort, pain, scars, abdominal bulging,
hernia, asymmetry, and contour deformity.

Reconstruction of the nipple:

A mastectomy that preserves a woman's own nipple and areola, called nipple-sparing mastectomy, may be a choice for
some women, depending upon the size and location of the breast cancer and the sizes and shape of the breasts “*?. The
method of nipple sparing mastectomy (NMS) with immediate reconstruction is an oncologically safe treatment “**¥ and
related to the best aesthetic results “® in case of therapeutic as well as of prophylactic mastectomies and if the
postoperative course is uneventful. Autologous reconstruction by DIEP- or TRAM flap is connected with exceptional
long time outcomes “® however there are numerous surgery-associated issues which can severely impair long period of
time outcomes and oncologic outcome. The NSM technique is an extremely demanding procedure in respect of skin, so
that there will be a portion in between 2 and 22 % of skin or nipple necrosis. The rate of perfusion issues differs by
surgical skills, mastectomy cut type “® and patients risk factors such as regional factors like ptosis or breast hyperplasia
with a need for mastopexy methods. On the other hand, systemic factors like weight problems, smoking cigarettes or
diabetes add to regional problems.

4. CONCLUSION

Improvements in autologous flap strategies, improvements in prosthetic innovations and the advancement of novel tissue
substitutes have actually allowed for ongoing improvements in breast reconstruction results. In the future we can likewise
anticipate that lots of new alternatives and strategies will have a substantial impact on reconstructive breast surgical
treatment, consisting of nipple sparing mastectomy, oncoplastic surgical treatment, brand-new biologic tissue matrices,
various types of radiation treatment, neoadjuvant chemotherapy, long term hormone treatment, and the use of
angiogenesis inhibitors. There is no ideal approach that can be embraced as the standard; rather, the choice should be
individualized depending upon patient-related and oncological factors. Autologous tissue reconstruction may be chosen
based upon relative permanency of its outcomes and elimination of reliance on an irreversible prosthesis; whereas a
prosthetic reconstruction might be favored as a less intrusive treatment that is generally well endured. Regardless of the
strategy picked, the primary objective of breast reconstruction is to improve patient satisfaction, self-image and
expectations, while minimizing morbidity.
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