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1. INTRODUCTION

Breast reconstruction after mastectomy is a significant aspect of reconstructive surgery, which
has developed rapidly in recent decades. The goal is to restore lost volume and shape to the
thorax, achieving a harmonious and symmetrical breast morphology. This goes beyond mere
aesthetics, significantly improving the patient's quality of life.

Initially, breast cancer therapy was based on demolitive techniques that altered the thoracic wall
and axillary region. However, current techniques aim to minimize disfigurement while
considering the patient's desire for good aesthetic outcomes. Numerous studies show no
significant difference in outcome or survival between more demolitive and conservative
surgeries.

The choice of surgical method depends on the stage of the neoplasm. Modern surgery is highly
personalized, considering the patient's needs and expectations. The surgeon must select the
quality patient, determine the best timing, and choose the most suitable surgical technique.
Patients who undergo surgery for breast cancer have the same right to reconstruction as those
who have other surgeries resulting in deformity. They should be informed about the possibilities
of reconstructive surgery, which can contribute to their complete recovery. The possibility of
relapse does not exclude patients from reconstruction, as it can still be allowed during remission
periods.

The choice between immediate or postponed reconstruction depends on the tumor staging.
Immediate reconstruction is possible for small tumors, resulting in less extensive surgery,
shorter duration, less tissue sacrifice, and simpler reconstructive processes. However, it has
disadvantages such as difficulty organizing two surgical teams, increased surgery complexity
and duration, and higher risk of complications like local necrosis, infections, and hematomas.
The surgeon and patient must agree on the aims and possibilities of reconstruction, which may
require follow-up procedures like areola and nipple reconstruction. The aims of breast
reconstruction include restoring scarified tissues, giving the breast projection and shape,
reconstructing the axillary pillar, compensating for subclavian deficit, reconstructing the
areolar-nipple complex, and creating symmetry between the two breasts.

Various techniques can be used, including those that use existing tissues with simple volume
integration, reconstruction through flaps and cutaneous-subcutaneous tissues, and usage of
distant flaps involving myocutaneous tissues. The choice of technique depends on the local

situation after mastectomy, not the type of mastectomy performed.



In conclusion, breast reconstruction is a complex process that requires careful planning and
execution. The choice of technique depends on the patient's individual situation and the
surgeon's expertise. The aim is to restore the patient's physical and psychological well-being,

helping them to regain their confidence and quality of life after breast cancer surgery.

2. AIM AND OBJECTIVES

As previously stated breast reconstruction after mastectomy is a topic of reconstructive surgery
that developed promptly in the last few decades. This review , “Surgical techniques for breast
reconstruction after cancer removal”, has the intent to go through the possible outcomes and
techniques that have the aim to restore the lost volume and shape to the thorax while also
keeping the focus of the aesthetic, sexual and psychological problematics that a mastectomized

woman undercomes.

3. LITERATURE REVIEW
3.1.SURGICAL THERAPHY OF BREAST CANCER

Initially the therapy for breast cancer was always based on more or less demolitive techniques
towards the morphology and physiology of anterior thoracic wall and axillar region. Those
types of treatments were always disfiguring in regards of such an important sexual, aesthetic
and so psychological anatomical region of a woman.

Nowadays the techniques are carried out to reduce to minimal the defacement with keeping in
mind the need for the patient of a good aesthetic outcome and in consideration of the new
information that demonstrated the inutility of excessive demolitive surgeries.

Numerous studies confronted patients that underwent more demolitive studies with those that
underwent more conservative surgeries and according to those we don’t have a significant
difference in the outcome and survival of the studied cases (1-4).

It seems that breast cancer is not a disease of the organ but more of precocious systemic disease
in which the regional control of the neoplasia is aimed mostly to the metastasis prevention
which depends on other factors as well such as local biochemical and immunological conditions

(5-12).



All of these findings together with more frequent early diagnosis, which is obtained thanks to
awareness campaigns and better diagnostic techniques, angled theraphy toward a less mutilative
surgeries with regards to both the cutis, mammary gland and muscular planes of thorax.
Nevertheless, some interventions such as radical mastectomy according to Halsted method, are
still used and follow precise indications.

According to his method a neoplasia that infiltrates the lymph nodes needs to be controlled
though removal of breast, axillar lymph nodes, intermedial lymph vessels and considering that
those are in between muscles it seems necessary to remove those as well in the same operatory
event.

The outcomes of this surgery (that required removal of mammary gland, major part of the cutis,
pectoralis major and minor plus adipose axillar tissue with lymph nodes) deface the woman
body because it doesn’t require “just” the breast removal but it takes also majority of the
interested hemithorax; the pectoral muscles asportation makes the subclavicular depression,
intercostal spaces and shoulder articulation much more visible and the following reconstructive
surgery much more difficult. Luckily the indications for this surgery are few: tumor needs to be
very infiltrative >T2, deeply situated and with massive axillar metastasis (13—17).

Less radical and more open to reconstruction method is the one according to Patey; his radical
modified mastectomy requires breast asportation, the cutis, the pectoralis major fascia (leaving
the muscle in position) pectoralis minor and the axillar lymph tissue. This technique offers more
reconstructive possibilities because with the preservation of a part of the pectoral musculature
it’s possible to obtain good aesthetic results with not too complicated techniques.

Another less invasive method would ne the QUART method which consist of quadrantectomy,
axillar dissection and radiotherapy; it was introduced by Veronesi in 1977. It is based off the
removal of large resection of the breast tissue, upper cutis and underlying pectoral fascia
together with total axillar dissection with removal of all lymph nodes till the apex of the axilla.
The surgery is followed two weeks after by radiotherapy with a dose of 50Gy through two
opposite tangential fields with high energy photon and a surplus of 10Gy on the cutis around
the surgery scar. This method showed optimal results on survival rates not only for tumors less
than two centimeters but also for those that are staged as T2 NO MO meaning less than four
centimeters without involvement of axillar metastasis or proves of systemic invasion.

In this moment breast surgery must be highly personalized and scheduled together with the
patient taking into account:

-stage of neoplasia.



-advantages, disadvantages, and risks connected with various techniques compared with age
and general conditions of the patient.

-marital status, children, profession, life philosophy and psychic equilibrium.

The actual orientation is to choose a technique that respects the oncologic radicality but at the

same time has the least of the mutilation for the thoracic wall.

3.2.GENERAL CONSIDERATIONS

Today the surgeon is able to reconstruct the breast that according to the oncological principles
can satisfy the aesthetical and psychological purposes of the patient. Keeping in mind this final
aim it’s necessary to carry out quality patient selection, good timing for the operation and the

surgical technique that best fits the specific patient case.

3.3.PATIENT SELECTION

The patient that undergoes surgery due to breast cancer must have, according to general rule,
the same right to do reconstruction as for those other surgeries that entailed a deformity. Every
woman must be informed about the possibilities that reconstructive surgery offers which can
contribute to the complete patient outcome.

The most important factor for patient selection is that the local disease must be fully eradicated.
The possibility of relapse is not enough to exclude patients from reconstruction; breast cancer
is considered a chronic disease for which in case of a systematic diffusion, but in a remission
period, it’s still allowed to undergo reconstruction.

It's important to inform the patient about what is and what is not possible to achieve with
nowadays techniques; many women won’t go all the way though the plan and will settle with

partial results, others will never be fully satisfied.

3.4.TIMING OF RECONSTRUCTION

In choosing an immediate or postponed reconstruction we need to consider the tumor staging
because it influences a series of parameter such as:

-the entity and the duration of the demolitive surgery



-the local radicality

-complexity of following reconstruction

Immediate reconstruction

In case of a small tumor, the demolitive surgery will be less extensive, less time consuming and
with less tissue sacrifice and will require less complicated reconstructive processes with use of
prothesis and proximal flaps. The immediate reconstruction has some disadvantages:
-difficulty in organizing two surgical equipes

-more complexity and duration of the surgery

-more exposure to possible complications such as local necrosis, infections, and hematomas
-lastly but not least we should consider that without the possibility to visualize the pre
reconstructive deformity the patient won’t have full comparative ability and could be
unsatisfied with the difference between the reconstructed and non reconstructed breast.

It is important that there is agreement in between the patient, the oncologic surgeon, the plastic
surgeon, and the patient so that the aims and the possibility to achieve those are well outlined;
it is also important to explain that to achieve full results it will be necessary to do following

touch ups, such as the areola and nipple reconstruction.

3.5.AIMS OF THE RECONSTRUCTION

The outline of breast reconstruction has a series of aims that should be obtained which are
outlined together with the patient needs and expectations, those include:

-retrieval of scarified tissues, the cutis in particular manner

-give back the breast its projection and shape

-reconstruct the axillary pillar

-compensate the subclavian deficit if present

-reconstruct the areolar-nipple complex

-recreate the symmetry in between the two breasts with involvement of the unaffected breast is

necessary.



3.6.CHOOSING THE TECHNIQUE OF RECONSTRUCTION

The surgeon can choose between various techniques that can be subdivided into three groups:
-using existing tissues with simple volume integration through introduction of a prothesis with
preceding cutaneous expansion if needed.

-reconstruction through flaps and cutaneous-subcutaneous tissues

-usage of distant flaps that involve myocutaneous tissues, pedunculated or free

In terms of which techniques should be used it is not fundamental the type of mastectomy is
used but rather the local situation left by the mastectomy; it is not enough to say that a patient
that underwent the Halsted technique should undergo a certain type of reconstruction but it is
important to analyze the local tissue situation : in particular the cutis, subcutis and the trophism
of the residual muscles.

Those elements together with the shape, dimension and general configuration of the unaffected

breast should advise the use of a methodology rather than another.

3.7.RECONSTRUCTION VIA CUTANEOUS FLAPS, MYOCUTANEOUS,
PEDUNCULATED OR FREE

3.7.1. THORACOEPIGASTRIC FLAP

Cutaneous flap that runs horizontally, up taken from the lateral abdominal wall with medial side
in the epigastric area.

We can use this method when the anatomical situation requires, for a good reconstruction,
something more than a prothesis but at the same time the utilization of a muscular flap is
unnecessary.

This flap is particularly used in case of scars that run obliquely or vertically with horizontal
cutaneous and subcutaneous deficit; the fat provides excellent protection and softness.
Anatomically the flap is made up of cutaneous and subcutaneous tissue in a transversal direction
on epigastric region of homolateral abdominal wall and can have a length of twenty centimeters
and a withs of ten, twelve. It is provided by its own vascular appendance made of the lateral

branch of superior epigastric artery plus three or four smaller branches coming from internal



mammal artery; the flap made like this can be used without risks with a lengh:width relationship
2:1.

-Surgical technique: we start with flap mobilization from the serratus and external oblique
muscles but keeping their fascia so that their own vasculature can provide nutriment to the flap.
The dissection proceeds till the medial margin of the rectus fascia and can go on till half of the
muscle if needed.

Following step is to cut the old scar paying attention in creating correspondence between the
lower margin of the cut with the new sub mammary fold; at this point you can rotate the flap in
the final position. The abdominal cutis is detached till the iliac spine so that it is possible to
permit closing of the donor site. A prothesis can be inserted during the same surgery under the

pectoral muscle, if it was preserved or directly under the flap if it was radical surgery.

Fig.1 Reconstruction with ipsilateral thoracoepigastric flap



Advantages:

-Easy and safe

-can be rotated in vertical or oblique position

-can cover big cutaneous deficits in the lower third of the thoracic wall

-the donor site can be close for primary intention and the residual scar, which runs horizontally,
won’t disturb the patient because it lies in the bra curve.

-the cutis and the subcutis provide soft coverage for the prothesis and will give more natural

outcome

Disadvantages:

-it requires an additionally scar in the donor site

-it can’t be used to cover the upper and lateral deficit or the thoracic wall

-it doesn’t reconstruct the axillar site and the subclavicular area as well so it shouldn’t be used

in mastectomy according to Hastled method.

3.7.2. CONTROLATERAL MYOCUTANEOUS THORACOEPIGASTRIC FLAP

This technique is used in case of breast reconstruction with smaller breasts and remains quite
easy method compared with TRAM for example.

The flap mobilization starts at the lateral margin till the abdominal rectus fascia in which the
medial fascia is section instead the posterior part is left in situ; after that we will section the
sternal and costal insertions so that we can mobilize the flap.

The mobilized part together with its vasculature, superior epigastric vessels, it’s lifted and
rotated 180° degrees and translated in the mammal area.

The cutis under the mastectomy scar is de-epithelized and the medial portion is cut and doubled
to achieve augmentation the central profile of the breast.

The donor area is closed with juxtaposition of the margins and making a scar that will lie in the
mammal sulcus.

The advantage of this techniques is the utilization of autologous tissue and not prothesis, which

for the patient can be a further positive aspect.



Fig.2 Contralateral musculocutaneous thoracoepigastric flap

3.7.3. LATISSIMUS DORSI FLAP

We can obtain great result using myocutaneous flap from the latissimus dorsi, thanks to its great
stability over time and rather easy execution.

The latissimus dorsi is a big flat muscle that originated from the 6 thoracic vertebra and
extends until the iliac spine. The vascular component is given by the subscapular artery that

piers the muscle at the axilla near its insertion on the humerus.



The use of this muscle, with its vascular component, allows the correction of the subclavicular
depression and the possibility to substitute the pectoralis major and create an adequate pocket
for a prothesis. Considering that the cutaneous portion above the latissimus is nourished by
perforating vessels it is possible to relocate the cutis together with the muscle so that we have

a double wear.

3.7.3.1.TIMING

Planification: As first thing we need to assess the integrity of the nerves and vessels after the
mastectomy, we can do so asking our patient to put a hand on a rigid surface and observe the
contraction of the muscle; if the contraction functionality is preserved, we can assume that the
totality of the components wasn’t compromised.

If we want or need more of an in dept study we can either apply electromyographer, use the
echography with color Doppler (dynamic and static study of the vascularization) or, in the end,
run a CT that allows us to assess the surface, the thickness, the consistency and the relation
between the true muscle and the degenerative fat part.

We then proceed at drawing the flap with the patient sitting and the cutaneous portion placement
is based on:

-the rotation point will be the posterior pillar of axilla

-direction of the post mastectomy scar

-cutaneous deficit entity and/or muscular

Isolation and transposition of the myocutaneous flap of latissimus dorsi: the surgery is carried
out with the patient laying on lateral decubitus of the opposite side of the mastectomy so that
you can have access of the donor and receiver site at the same time.

The area on the skin is engraved following the preoperative drawing up until you reach the
muscle; at that point you detach the rest of the skin that overlies the muscle.

The following step is to identify and isolate the peduncle containing: arteries, thoraco-dorsalis
veins and the corresponding nerve.

You then proceed with freeing the deep fascia and separating the serratus anterior. In the upper
portion the superior the inferior angle of the scapula is detached. On the medial side the

aponeurotic insertion on the vertebras is sectioned.

10



Inferiorly, the muscle is interrupted based on how much is necessary to bridge the deficit of the
receiving side; the flap that is then freed is rolled around its peduncle on the posterior pillar of
the axilla.

After excising the mastectomy scar, the following step is to create a tunnel that opens
communication between the cutaneous portion and the deficit area so and we can make the flap
pass through.

At this point it is possible to close up the residual dorsal portion by placing a suction drainage.
The dorsal scar it’s usually acceptable by position, quality and extension and it’s hidden by the
strap of the bra.

It is convenient to change the position of the patient before going on, putting her on supine
position, after which we proceed with isolation of the skin in every direction.

It is necessary then to prepare and mold the flap on the receiving site by anchoring the margin
superiorly in the subclavicular region, medially on sternal margin and inferiorly the suture is
corresponding to the inframammary fold. Before finishing up it is important, in case the patients
want to, to introduce the prothesis through the lateral margin which it is still open. After that

we need to suture the external wall to avoid the sliding of the prothesis.

Fig.3 Positioning of the maneuvered Latissimus Dorsi

11



Fig.4 Fixed position

Following step is to make the cutaneous suture and to insert drainage who is left on for the next
12 to 24 hours making attention that the dressing doesn’t compromise the peduncle.

The surgery can be accompanied by remodeling of the contralateral breast to correct the volume
and/or the ptosis, eventually in the same operatory sitting. On the other hand, the areolar and
nipple complex is never reconstructed in the same sitting, that is to avoid asymmetry due to
scar retraction and settling of tissues. The convalescence is usually brief and doesn’t require
particular attention and the postoperative hospitalization mostly of a week.

Advantages of use of latissimus dorsi are:

-It allows the reconstruction in one sitting

-Relatively easy setup and execution

-Almost nonexistent deficit on the donor site

-Post operative scar is easily hidden by clothing and barely visible by the patient

12



-Broad, movable, and well adaptable flap

-It reconstitutes the deficient muscle component on the anterior thoracic wall substituting the
pectoralis major and creates a pocket for a prothesis.

-It corrects the anesthetic depression on the subclavicular site

-It reconstructs in a sufficient manner the anterior axillar pillar

-Thanks to the muscular but also skin contribution it becomes helpful in case of post radiation
dermatitis in the mastectomy locus

Disadvantages of the use of latissimus dorsi can be considered:

-The usual use of a prothesis and its eventual complication (infection, rapture, capsular
retraction)

-The “patch” effect since the dorsal skin has different color and appearance compared with the
anterior thorax

-As for other flap it is possible to have infection and partial dehiscence of the suture and second
intention healing

Other eventual small inconvenience can be manifests precociously after the surgery or can be
evident only after few years but are superimposable with those complications of other
reconstructive surgeries.

The limit in the use of latissimus dorsi is, generally talking, that the nerve section and ligature
of the peduncle of the muscle and axillar pillar during the mastectomy and that can create doubts
about the quality and vascularity of the flap; the ligature can favor the formation of a collateral
circulation in the periscapular complex. In every case, after the ligature of the peduncle or
severe axilla irradiation, we can use the contralateral latissimus dorsi or other reconstructive

possibilities.

3.7.4. TRAM FLAP

The lateral musculocutaneous flap of rectus abdominis is an alternative for the latissimus dorsi
when the local situation doesn’t permit the use or when it’s required a major quantity of tissue.
It is made of an infraumbilical transverse cutaneous-adipose island that has a major versatility
due to broad quantity of cutis and subcutis, in this way you can create with autologous tissues
the normal mammary ptosis complaint with the contralateral breast. This flap can be made
homolaterally to the breast that needs to be reconstructed or contralaterally muscle that allows

better rotation and avoids an excessive flap rotation.
13



If a major vessel component in needed (for example in repairing ulcerated or post radiation

areas) it is possible to use bipeduncular flap.

3.7.4.1. ANATOMY

The rectus abdominis is a long muscle made of two muscular fascias that run paramedially
along all anterior abdominal wall. It originates on the para-xiphoid cartilaginous portion of rib
five, six and seven to insert inferiorly o the iliac crest. In its supraumbilical portion, the rectus
abdominis, has some partial tendinous transformations that modify its consistency and interrupt

its vascularity.

Fig.5 Anatomy of Rectus Abdominis muscle
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The muscle is contained in a fibrous sheath that contributes to its contentive function. The rectus
sheath it’s made up of an anterior leaflet that covers the muscle for its extension derives from
the attachment of the aponeurosis of internal oblique; whereas the posterior leaflet it’s
constructed by the junction with posterior lamina of the internal oblique with the transverse
oblique. This structure covers only the upper two thirds of the posterior part of the muscle that,
in the proximity of the umbilicus and the pubic area, continues without the tendinous
strengthening showing a portion with less strength.

The most important vascular system of the rectus abdominis is made of the epigastric arteries.
The superior peduncle, quite thin and susceptible to the individual variations, it’s composed of
superior epigastric artery which is the terminal branch of internal thoracic artery. The vessel
runs deeply in the width of the muscle and inferiorly, at the umbilical level, anastomoses with
the terminal branches of inferior epigastric artery, big branch of the external iliac artery, that

gives the best contribution to the epigastric-rectus vascular system.

3.7.4.2.PATINET SELECTION

Factors that need to be kept in mind because they predispose to higher risk of complications
and may suggest other reconstructive techniques are:

-Advanced age

-Obesity: increased weight over the twenty percent of the supposed one usually associates to
hypertension, hypercholesterolemia and diabetes and links to higher incidence of complications
to surgery in general.

-Smoking: there is a possibility of alterations in microcirculation that predispose to
postoperative ischemia of the flap.

-Scars in the upper quadrants of the abdomen are important because of the possibility of damage
to the superior epigastric artery.

-Radio or chemotherapy.

3.7.4.3.TIMING

The cutaneous drawing resembles the one that is outlined for an aesthetic abdominoplasty.
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The flap has an elliptic shape and it’s placed on the inferior part of the abdomen with the
superior margin being over the umbilicus (which is circumscribed by an incision and left in
loco) and the inferior portion being in the suprapubic region. This section is ideally divided in
four areas according to roman numbers: zone one corresponds to the vector muscle, zone two
to the contralateral rectus, zone three to the cutaneous area immediately lateral to the muscular
vector and lastly area four for the contralateral zone which is the furthest area form the flap and
so being the one with highest unreliable vascularization.

To correctly plan the surgery, we need to address the presence of preexisting scars in the
abdominal wall that might compromise the vascular integrity of the TRAM flap or its parts. In
case of scars that run vertically and medially, that block the collateral vascularity, we can use
only the homolateral areas (one and three) or create a bipeduncular flap, whereas in case of
subcostal incisions we can use a flap with the vector being the contralateral area to the scar.
Suprapubic scars, coming from previous pelvic surgeries, interrupt the perforations from the
posterior part of the rectus but that doesn’t compromise the vascularity and the use of the flap.
Every single case must be thoroughly studied, and it’s suggested that the integrity of the flap is
investigated through instrumental methods.

It is important to take in consideration that:

-The entity of necessary tissue that recreates the mammary protrusion in comparison with the
volume of the contralateral breast and eventually the axillar and subclavian deficit.

-Type of mastectomy

-The following scar orientation in the donor area

-If the patient has undergone previous mediastinal radiotherapy that can have significantly

reduced the vascular relationship of the superior epigastric arteries.

3.7.4.4.FLAP MAKING

The flap is prepared with the patient lying in the dorsal decubitus position and it’s started by
following the preoperative drawings incising the cutis and subcutis until the fascial plane and
detaching the cutaneous flap from the aponeurosis of the external oblique muscle until the
pararectal region bilaterally. Superiorly the detachment is extended till the subcostal area and
on the contralateral area the rectus is part of the flap with the disengagement being extended till

the linea alba. After extending over the linea alba the perforating vessels are identified and if
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those are in sufficient number and integrity the following step it’s a double longitudinal incision
of the superficial fascia and the deep fascia is left in situ.

Inferiorly the incision is carried transversely just above the arcuate line of Douglas, positioned
seven eight centimeters from the pubis, with previously isolation and ligation of inferior
epigastric vessels.

In this way the musculocutaneous flap is made of a cutaneous muscular island of substantial
extension and volume and it’s nourished by the vascular peduncle of superior epigastric artery

through a muscular vector that can be fifteen to twenty centimeters long.

Fig.6 TRAM design
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With this method only a small area of superficial fascia between the muscular belly and the
cutaneous flap is relocated: the aponeurotic deficit left behind is so reduced that it can be closed
through simple nearing and with minimal tension.

This, together with sparing of longitudinal strip of muscle and its inferior section handled over
the physiological area of weakness underneath the Douglas line, it is sufficient to avoid
weaknesses or hernias of abdominal wall without needing the use of alloplastic materials.

The cutaneous island, isolated from the muscle vector, it’s transferred trough a subcutaneous
tunnel in thoracic area. The flap is position in a way so that it is possible to obtain the best

appearance and mammary profile.

Fig.7 TRAM flap preparation
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This part of the operation requires much time and craft for the result and relies on the aesthetic
taste of the surgeon and the ability to assess the position and ideal dimensions of the cutis to be
left exposed and obtain the best feature and grade of symmetry.

The advantages with the use of this flap are:

-it gives enough autologous tissue so that it is possible to recreate the projection and mammary
symmetry without the use, for most of the time, of alloplastic materials.

-with this flap we obtain considerable quantity of cutis and subcutis in many patients, and it is
possible to recreate the mammary ptosis which is difficult to obtain with the prothesis alone.

- it helps to transfer more similar cutis, for color and characteristic, to the one of the mammary
regions.

-it has the undoubted advantage to gain, at the same time, a better aesthetic appearance in the
abdomen similar to the one after an abdominoplasty.

-the extra scar in the donor area it’s located in an area easily hidden.

-the patient feels less artificiality of her reconstructed breast, and this helps to make it more
acceptable and better satisfactory grade.

The disadvantages of TRAM flap are:

-more aggressive surgery both for the surgeon and the patient.

-it has longer operatory times

-more technical difficulties

-longer postoperative hospitalization
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Fig.8 and 9 Adjustment of TRAM flap

3.7.4.5. EARLY COMPLICATIONS

-Partial necrosis of the flap that are generally not so compromising

-Excessive intraoperative bleeding that can be compensated with autologous transfusion
previously taken from the patient.

-Thromboembolic events are described in literature, in every case are rare, but can complicate
every important surgery and are usually prevented and cured with heparin therapy and early
mobilization.

-Hematoma at the flap site, axilla, abdomen, or neck.

-Dehiscence of the wound and healing of secondary intention.

-Lung atelectasis.

3.7.4.6.LATE COMPLICATIONS

Weakness of abdominal wall with formation of laparocoele and hernia, it is a rare complication
for those who follow every step of technical procedures, and in obese patients this surgery can
improve the contentive capabilities because it creates tension in the structure of the wall itself

and corrects the rectal muscle diastasis that can be present in these patients.
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Liponecrosis with consequent small fibrotic areas that can be created especially in superior
external quadrants.

In conclusion the use of TRAM flap for mammary reconstruction is more extensive for both
the surgeon and the patient but it’s the flap that in general gives the best grade of satisfaction in
time. This procedure should be considered not only if the use of prothesis or latissimus is not

available but as first choice too.

3.7.5. FREE FLAP

The preparation of the flap is similar to the TRAM setup with the pedunculated flap and the use
of inferior epigastric artery that has a major reach, and it gives a better vascular contribution. It
is also possible to connect the flap with numerous receiving vessels, especially when
considering the size of the flap which needs enough of a good circulation and good flow.
-Subclavicular: it is not always necessary to reach the axis to be sure to have a good blood flow,
to get attach to high would imply to have a more lateral reconstructed breast

-Thoracodorsal: generally, this is the vessel that is firstly identify and its collaterals are
subdivided

-Thoracodorsalis collateral: it’s used for the Serratus muscle

-Circumflex scapular: when it is necessary to use the Latissimus Dorsi after the loss of the free
flap.

-Thoracoacromial: the thoraco acromial Pectoral branches.

It’s important to isolate the flap before cutting the inferior epigastric arteries and check the
blood flow through the Doppler ultrasound in the different areas.

The measurements need to be very careful and when it’s possible it is advisable to spare the
area IV. This technique is, without any doubt, the most demanding both for the surgeon and the
patient considering the technique-organizing problematics of microsurgery in general but is
surely the one that gives off the best result and the higher grade of satisfaction over time.

-The missteps of this technique are very rare compared with the TRAM with the superior flap
in which the farther areas tend to suffer necrosis.

-The reconstructed breast is better in shape, mobility, morbidity, and color.

-Better results over time with minimal changes.

The most negative aspects concern the viability of the flap, especially after the difficulty that

the patient is enduring for this extensive surgery which is done in deferred phase.
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3.7.6. INFERIOR GLUTEAL FREE FLAP

The increasing evolution of microsurgery techniques and the direction of benefiting, when it’s
possible, immediate reconstruction with free flaps in breast reconstruction. As matter of fact
there is a selective group of patients to which the use of combine microsurgery and free flap
represents the best possibility. In these cases, as first choice method, it’s preferrable to use the
rectus abdominis musculocutaneous flap based on the inferior epigastric vascular flap. When
those tissues are not available it is possible to use the gluteal region and considering this option,
we two possibilities:

1-Superior gluteal musculocutaneous free flap

2-Inferior gluteal musculocutaneous free flap

The second alternative it is mostly preferred because it has undoubted advantages both in the

technical level and aesthetic results in the donor site and in the restored breast.

3.7.6.1. ANATOMY

The feminine gluteal region has an abundancy in the soft tissue and in the adipose tissue

generally well represented.
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Fig.10 Inferior gluteal flap design

The vascular contribution in this region is mainly supplied by the muscular perforating arteries
originating from superior and inferior gluteal artery. These are both collateral branches of
internal iliac artery.

Superior gluteal artery—> it is the most voluminous of the branches of the internal iliac artery;
it crosses through the superior part of the great ischiatic foramen, above the piriformis muscle,
then it gets out the pelvis, together with two satellite veins and the superior gluteal nerve; enters
in the gluteal region and it divides in two terminal branches.

1-superficial branch that distributes to the gluteal maximus.

2-deep branch that supplies the gluteus medius and minimus.
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Inferior gluteal artery—> it descends in the pelvis in front of the sacral plexus and piriformis
muscle; it goes through the great ischiatic foramen, it exits the pelvis and descends ion between
the great trochanter and ischial tuberosity, together with the ischiatic nerve and posterior
cutaneous femoral nerve giving then off its terminal branches that anastomose with the
perforating arteries. It supplies the gluteus maximus, quadratus femoris, great adductor, the
cutis and the muscles in the coccygeal area.

The anatomy of the superior and inferior gluteal vessels tends to be constant so that both flaps

can offer good outcome for the microsurgery techniques.

3.7.6.2. OPERATIVE TECHNIQUE

The preparation of the inferior gluteal musculocutaneous flap starts with a transverse incision
just under the inferior gluteal fold. We then proceed with the dissection of the subcutaneous
tissue and identification of posterior cutaneous femoral nerve and inferior gluteal artery in the
spot in which they exit the gluteus maximus just laterally to the ischiatic great tuberosity; this
place is anatomically important because the nerve and the artery are located closer and more
superficially with respect of the sciatic nerve. The dissection moves on with the ligature of the
anastomose branches of the arteries and freeing a strap of gluteus maximum of 5x8 centimeters
adjacent to the inferior gluteal artery peduncle so that it is guaranteed, through the muscular
perforating arteries, a sufficient flow to the cutaneous and subcutaneous tissues. The dissection
is carried on proximally to increase the length of the peduncle and making an easier
microvascular transfer; when proceeding with this maneuver we meet two or three branches of
the inferior gluteal nerve that need to be preserved to maintain the innervation to the remaining
gluteus maximus. Furthermore, the ischiatic nerve also needs to be handled and carefully
divided by the surrounding tissues and generally there are not issues from segmented ischemia
of the nerve because the length of the exposure is limited; usually a strap of the bicep femoris
is mobilized and placed to cover the nerve.

Once completely isolated the flap is transferred in the thoracic region and it is anastomosed
with the internal mammary vessel like described for the superior gluteal artery.

To obtain access to the internal mammary vessel four or five cartilaginous processes of ribs are
removed. Often the internal mammary artery is slim, inconsistent, and inadequate so it is

necessary to use the cephalic or external jugular artery for the microvascular anastomosis. If
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the inferior gluteal peduncle it is not sufficiently long for an adequate positioning of the flap it
is possible to involve vascular grafts for both internal mammary vessels and axillar vessels.

This simplifies considerably the surgery so every time the length of the peduncle is sufficient
for the anastomosis with the axillar vessels it becomes not imperative to carry out the cut of the

cartilaginous process of the ribs avoiding an extra invasive portion of the surgery.

3.7.6.3. INDICATIONS

When the local situation is so that is not enough to use a prothesis or cutaneous expansion,
when we have previous scars or insults to the vascular peduncle so that is not possible to involve
the latissimus dorsi or rectus abdominis.

It is still very important for the surgeon to evaluate the patient to find the best technique and
balance that with the desires and preferences of the patients.

The advantages of the use of this flap are manifested by a vascular peduncle which is longer
and of a bigger diameter that allows an easier anastomosis with the axillar vessels.

The scar in the donor site, which lies in correspondence with the gluteal fold, it is less
anaesthetic compared with the one of the superior gluteal flaps that runs in the same region but
in a higher position.

There is a superior concentration of adipose tissue in the inferior gluteal fold, specially in lean
patients, which allows us to use an adequate quantity of autologous tissue to achieve a good

projection and breast symmetry.

3.7.6.4. DISADVANTAGES AND COMPLICATIONS

The technique is quite recent not well codified in respect with possible deficit in the donor area.
One of the crucial step is to maintain the innervation of the remaining portion of the gluteus
maximus; considering that it is entirely innervated by the inferior gluteal nerve (L5, S1, S2)
that escort the way with the inferior gluteal artery it is not possible to isolate an inferior segment
of gluteal muscle without damaging the inferior gluteal nerve. With these considerations it is
still possible, during the dissection, to preserve small residual branches that will retain the
function of the residual parts of the muscle.

The paralysis of the muscle in its entire function will not lead to static deficiency rather in the

loss of the functional capability leading to unsatisfactory extension and extra rotation of the
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thigh; this impairment will be visible when getting up the stairs, standing from a sitting position

or when running.

3.8.  EXPANDERS AND PROTHESIS IN BREAST RECONSTRUCTION

The use of these aids in reconstructive breast techniques started around 70 years ago with the
Cronin prothesis and since then numerous ways of reconstruction have been described to
redress the complications of the use of autologous material. We can describe four types of
approaches:

1-Prefilled prothesis

2-Inflatable prothesis

3-Double chamber prothesis

4-Beker’s expanders/prothesis

3.8.1. PREFILLED PROTHESIS

This are the first that have been used. They are made of a shell of smooth silicone rubber, soft,
slim and at the same time resilient to trauma; inside we have a silicone gel of which its physical
and chemical properties such as the viscosity and specific weight that make it very similar to

the mammary gland.

3.8.2. INFLATABLE PROTHESIS

This are also made of a slim membrane of silicone which, once in loco, will be progressively
filled with a sterile physiologic solution through a valve which is positioned in the subcutis.
This type of prothesis shows, compared with other types, some disadvantages, and advantages
such as:

-less use of alloplastic material

-realization through a small cavity of entrance

-it resolves the issue of periprothesis spread of silicone gel in case of complications with
prothesis transudate considering that spread of physiologic solution doesn’t represent a hazard
-it is possible to play with the filling, to get a better consistency and breast volume more like

the natural one
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-the physiologic solution can also be medicated with some steroidal drugs which inhibit the
fibroblast proliferation and collagen synthesis decreasing the possibility of formation of

retractive periprothesis capsule.

3.8.2.1. DISADVANTAGES

The valve is the main issue with this type of prothesis because it does not have perfect watertight
valve; the stability of the result over time will depend on the quality of the valve. The loss of
fluid through the valve is a quite common complication that determines a reduction of volume
and a shift of the implant. It is also very important to consider that the physiologic solution will

give to the implant a “balloon” consistency that will result unnatural in many cases.

3.8.3. DOUBLE CHAMBER PROTHESIS

These represents a compromise in between the previous two types and are studied to avoid the
shortcomings of both: they are made of a nucleus of silicone gel covered by a double membrane,
internal and external, which are also made of silicone, and limit an area which is filled with
physiologic solution. In this way we have, on one side, a decrease possibility of rapture and
subsequent silicone transudate and, on the other side, all the advantages of the inflatable
prothesis.

But even with this combined method the issue of deflation and volume reduction is not yet

resolved.

3.8.4. BEKER’S EXPANDERS AND PROTHESIS

This apparatus synthetizes the use of a normal expander together with the ones of permanent
prothesis.

It is made of two membranes, totally independent from one another, that create two
compartments, an outer one made of silicone and an inner one inflatable with physiologic
solution though a channel and a double valve located on each membrane. The prothesis is
introduced deflated, generally in a submuscular pocket, and then through a flexible tube
connected to the double valvular system the physiologic solution in introduced. After fifteen to
eighteen days, it is possible to start the expansion by injecting fifty cubic centimeters of solution

each time.
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3.8.4.1. ADVANTAGES

-Possibility to modify the volume and achieve the desired proportion

-Thanks to the possibility of distension of the skin over time the outcome is more natural and
ptotic which is not the case with the conventional prothesis.

-It acquires a one-time surgery thanks to postoperative adjustments with the only use of a
definitive prothesis instead of skin expanders before and prothesis after.

-In case of presence of an early fibrous capsule formation permits an overinflation to distend it

and avoids an internal capsulotomy and subsequent bleeding.

3.8.4.2.DISADVANTAGES

-High cost

-Same limits of an expansion technique

-Beker’s prothesis was created with the aim of breast reconstruction in a one time only surgery
but unfortunately this is possible in very rare cases because often many adjustments are

necessary to correct asymmetries of the mammary fold or prothesis position in general.

To these before mentioned prothesis many changes have been made to ameliorate certain
features and decrease the defects such as, first, and most importantly, the pericapsular fibrositis
that can induce retractions and breast induration (18-24).

Cronin prothesis:

These are prefilled apparatus in which the application of patches made of dacron on the
posterior side, eventually on the anterior side as well, permits the invasion and settlement of
connective tissue which will result in stabilization of the implant. This type of implant was then
forsaken because it was quite big, massive and would result in hard and solid breast with
capsular retraction events due to the excess use of dacron.

Ashley prothesis:

These are made of silicon covered by a polyurethane foam (25). This outer material has
noticeably reduced the percentages of per prothesis capsular contraction (26). The negative side
of these implants are for example the difficulty in complete removal of the prothesis in case of

substitution or potential biodegradation in toxic agents.
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Low bleed prothesis:

These have low possibility of oozing due to being made of an exterior membrane of triple layer
of alternating silicone and cohesive silicone.

Microtextured prothesis:

They maintain the advantages of the polyurethane but avoid the toxic biodegradation possibility
meaning that the outer part is made of thirty-micron pores allowing the penetration of
fibroblasts and quiescent histocytes that induce an optimal growth of collagen fibers. After
some time, we will have the formation of a loose net that will bestow a better adherence and

limited reactive connective component with the result being a thinner capsule (27-32).

3.8.4.3. COMPLICATIONS

The secondary obstacles encountered in the use of prothesis are different for frequency and
variability and can be classified according to timing of their appearance:

Immediate:

-perforation or laceration of the apparatus

Precocious postoperative complications:

-serous effusion

-hematoma

-infection

-prothesis expulsion

Late postoperative complications:

-malposition

-soft and visible borders

-cold breasts

-decreased sensibility

-thoracic pain

-diminished breast volume

-capsular retraction

Some of these drawbacks, like serous effusions, hematomas or infections, are present for every
other surgical intervention; of course, in reconstructive cases the risks in higher when
considering the introduction of an external object, with big dimensions, plus the continuous

solicitation by the near by muscles. It is possible to reduce complications in frequency and
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duration by adopting sterile suction drains and avoidance of excessive precocious mobilization

of the operating area.

3.9. CAPSULE AND CAPSULAR RETRACTION

The introduction of an external apparatus, which is in this case the prothesis, will result in the
formation of a capsule, a sac, in its proximity and around its border as a physiologic reaction of
the organism rather than a complication. The inflammatory reaction, which becomes visible
even after few days, is made of inflammatory cells and collagen fibers and over time it becomes
more an irritative event with chronic characteristics; it will get colder, less cellular rich and with
marked collagen abundance rich in polysaccharides and proteins which will bestow moderate
hardness. Clinically this capsule is not palpable, and it doesn’t change the operated breast
consistency.

On the other side of this physiologic reaction, it is possible to develop, in a variable window of
post-surgery time, microscopic modifications with abnormal fibroblast, called myofibroblasts,
containing actin and myosin filaments plus defective collagen which will result in a smaller
contracted capsule visible clinically in an indurated painful breast. The capsular retraction
represents the most important problem in mammary prothesis of any type: we have border
accentuation, which becomes very evident, unnatural breast consistency and worst case
scenario formation of abnormal folds.

The etiology of capsular retraction is unknown but may be linked or accentuated by:
-postoperative hematoma

-bacterial contamination

-overproduction of lactic acid by pectoral muscle

-transudation of silicone through the prothesis membrane

Classification of the contraction severity and entity was proposed by Beker:

Stage 1:

Normal inspection

Normal palpation: the operated breast has the same consistency as the natural breast.

Stage 2:

Normal inspection

Abnormal palpation: the operated breast is less soft compared with the natural breast.

Palpable prothesis but not visible
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Stage 3:

Normal inspection

Abnormal palpation: hard operated breast

Visible and palpable implant

Stage 4:

Marble breast—>hard, cold, painful, and deformed

The various new implants, together with modifications and technic-operative precautions,
contributed to a reduction of capsular retraction by forty percent nevertheless in case of
consistent retraction (stage three or four according to Beker’s classification) has to undergo
therapeutic treatment such as capsulectomy with implant change or external capsulectomy.
Some factors that can avoid or decrease the chance of developing these complications can be
local use of steroids, submuscular positioning of the prothesis or the use of specific materials

such as polyurethane.

3.10. IDEAL TIMING OF IMPLANT INTRODUCTION

Immediate insertion:

The single surgery with immediate breast reconstruction and prothesis introduction is of course
the most liked option for the patient but it’s not always possible or unproblematic:

-the hemostasis is not always optimal

-in case of mastectomy the pocket that is created by the mammary glandular removal may be
too big for the implant

-there may be problems with excessive tension in the suture lines or in the transported flaps that
may compromise their viability

-it’s not possible to have the histologic confirmation and the staging of the tumor

Implant insertion after few days:

This second intervention can be done using a portion of the present scar, nevertheless sometimes
when the submuscular insertion it’s chosen an extra incision may be necessary. When
postponing the surgery of a week it is possible to avoid some problematics related to the
immediate reconstruction such as a more precise histologic analysis and a better staging that

will indicate the patient needed radicality.
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Late prothesis insertion after three months or more:

The patient’s desire or incertitude may contribute to the postponing but at the same time it can
also be due to waiting time for resolution of infections, cutaneous necrosis and dehiscence.
When the disease is advanced and the chemo and radiotherapy are necessary than the delay of
the second operation becomes mandatory for the better patient outcome.

One issue that is encountered with the postponed technique is that the healing process is linked
to the formation of a subcutaneous scar tissue and the pocket created by the dissection can’t be

used for the implant as well so a more profound tissue detachment becomes decisive.

3.11. CUTANEOUS EXPANDERS IN MAMMARY RECONSTRUCTION

The expanders ameliorated the aesthetic results in breast reconstruction with implants and has
opened the possibility to the use of this approach in which local situation was not so favorable
such as in very demolitive mastectomies that at least impose tissue distention before the
insertion of the implants.

We have two types of expanders, both valid, that can be chosen according to each individuals
need:

-temporary expander of Radovan

-permanent expander/prothesis of Beker

Cutaneous expansion to ameliorate definitive results is best engaged when we have enough of
cutaneous and muscular tissue to welcome the implants. When the cutaneous portion is not
enough the expanders found use as an alternative to dermo epithelial flap; whereas on the other
hand in case of muscular and cutaneous defects the muscular portion needs to be adjusted first
and the skin can be stretched then by the expanders.

The expander has a double advantage:

-on one side it helps the skin extend the cutis from the thoracic wall without having to reduce
the contralateral breast.

-on the other side it creates an easy homing for the definitive implant in a subcutaneous pocket
bigger than normally so that we have a decreased risk of capsular contraction and obtaining a

better ptosis result.
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The disadvantages are:

-The conditions that contraindicated their use are all of those that directly or indirectly diminish
the cutaneous trophism.

-The methodology requires long time to completed, indeed, the ambulatory injections that are
necessary are for six to eight weeks and must be thirty percent of overdistention more than the
desired volume. This aspect needs to be considered when choosing the appropriate technique
for the case and keeping in mind the common emotional liability of the mastectomized patient.
-Generally, two surgeries are required: one for the introduction of the expander and the other
for its removal and the other for substitution, after two months, with definitive prothesis.

To conclude, the approach of breast reconstruction with the use of prothesis, with or without
skin expansion, can recreate a symmetric and harmonious breast morphology with the
advantage of being an easy methodology and applicable in a hospital environment which is
either not fully equipped with technologic media necessary for microsurgery or with the
specialist that have enough of experience and capability for a TRAM reconstruction.

One of the ongoing trends about prothesis complications is the implant fear, in particular in
January 2016 the United States FDA approved an updated safety communication that identified
a possible association between breast implants and the development of anaplastic large cell
lymphoma, which is a rare type of non-Hodgkin’s lymphoma. It was seen that this rare but very
undifferentiated type of lymphoma seems to mostly develop around implants with textured
surfaces; according to World Health organization this is not a type of breast caner but a tumor
of the immune system. It is estimated that the hazard of developing such cancer it is predicted
to be 1:2207 to 1:86029 but in cases of women with textured prothesis.

The clinical presentation of patient with BIA-ALCL will be breast swelling, asymmetry,
overlying rash, pain and bulging in the axilla or breast; the average time of presentation is eight
to ten years after implant insertion. It is important to keep in mind that the cancer develops in
both silicone and saline implants and both breast reconstructed and cosmetic patients.

Step treatment in case of BIA-ALCL development include:

-it will provably be necessary to undergo PET/CT scan so that it will be possible to visualize
any distant spreading in the body and so it is important for staging the disease as well.

-after the report it important to be referred to an oncologist that will guide the patient to all the
following step and create a treating plan.

-surgery may be then required to remove the implant and the pocket in which it was deposited.

-some of these patients will require chemotherapy and radiotherapy.
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In the end it is important to mention that today there are not any confirmed BIA-ALCL cancer
developed from a smooth implant and it’s also not possible to test and identify who is at risk

for the disease (33-39).

3.12.  NIPPLE AREOLA COMPLEX RECONSTRUCTION

The reconstruction of this complex is another main component of breast reconstruction, and it
is part of its completion. The finality of this intervention is in part to simulate and in the other
part recreate, at its best, the organ in all of its appearance in both the artistic and aesthetic parts.
The new breast, even if perfectly reconstructed, will never look natural without the normal
darker areola and nipple protrusion.

In order to obtain a good aesthetic result, it is fundamental to search for the possible perfect
symmetry in location, color dimension and projection; that’s why the nipple-areolar complex
surgery it’s usually postponed of some months in respect to the primary reconstructing surgery,
it is important to permit a better consolidation of tissues and with this the possible variation in
the contour and morphology of the new breast. Sometimes, to obtain a good grade of symmetry
between the two breasts, it may be necessary to correct the volume and profile of the
contralateral breast; in this case then the reconstruction of the areolar-nipple complex can be
made in concomitance with that of the surgery or contralateral breast adjustment.

When these surgeries are not necessary, and when the chosen technique permits it, the
reconstruction can be carried out in local anesthesia and in ambulatory office so that it is

possible to avoid extra hospitalization.

3.12.1. AREOLAR RECONSTRUCTION

Some donor sites that can be used are:
-contralateral arcola

-cutis from the thigh

-retro auricular region

- labia majora

-superior eyelid

-vulvar mucosa
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Another possibility which becomes more and more common today is the possibility to tattoo
the area.

When choosing the donor site, it is important to acknowledge that the color of the donor site
compared with the contralateral areola plus the following aesthetic and functional damages
given by the donation. Considering the color, the graft taken from the thigh, once takes root and
heals will become light brown; the labia majora are more pigmented; retro auricular portion
will give the cutis a more pallid pink component and so it is indicated only when the
contralateral breast has a very light-colored areola.

The choice has to evaluate the damages that will result from the graft on the donor site as well;
of course, it would be preferable to adopt those methods that will bring less evident scars or in
more hidden sites such as the medial side of the thigh. The best donor areas remain the medial
aspect of the thigh and the contralateral areola. Site and dimensions will be determined

preoperatively, particular attention is mandatory when measuring for a good symmetric nipple.

3.12.2. RECONSTRUCTION WITH CONTRALATERAL AREOLA

This technique is to be preferred when it’s necessary to intervene in contralateral breast and
both can be carried out in the same operative session. The fundamental requisite is that the
areola has dimensions that will permit the withdrawal of a portion of it being at least of four
centimeters of diameter; considering that the normal length of an areola is around ten
millimeters, the donor site shouldn’t be less than fifty-six millimeters so that both the donor and
recipient areola will have a final length of thirty-six millimeters.

It is desirable to withdrawal of a small concentric circle external of the areola and eventually
thinner it to obtain a better tissue rooting and color preservation and, in the end, place this graft

in the recipient area that must be de-epithelized previously.
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Fig.11 Nipple reconstruction by spiral method

3.12.3. INNER THIGH AREOLA RECONSTRUCTION

The cutis of the upper medial thigh will give tissue, for color and structure that is very similar
to the areola. The precise location is chosen by the intensity of pigmentation, trying to allocate
the future scar in correspondence with the inguinal fold, so that it will be covered by underwear
or bathing-suit. It is important to take an elliptical area of which the smallest diameter it’s at
least same as the one necessary for reconstruction. Surfaces of thirty to forty millimeters of
diameter can be closed by direct approximation. On the other site the graft needs to be deprived

from hair bulb before being grafted in the recipient donor area.
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3.12.4. GRAFTING

The nipple and areola complex can be taken by the removed breast during mastectomy and
from that it’s possible to obtain some fragments to send to pathology for analysis; furthermore,

for tissue survival while waiting for the pathologic response cryopreservation is preferable.

3.12.5. TATTOO RECONSTRUCTION

It is a methodology that consist of introduction of pigment, which is opportunely chosen, in
dermis of the area that needs to be reconstructed. It has the advantage of being quite simple and,
in expert hands, can give back optimal results. Nowadays experts are able to recreate the most
perfect match color and when we think about the ability to cover up stretch marks then we can
agree that when in presence of the tattoo artists with the right skills and experience than graft

tissue becomes not necessary.

3.13.  NIPPLE RECONSTRUCTION

For nipple reconstruction it is possible to use a composite graft; the locations for graft
withdrawal are multiple but most commonly inquire the nipple of the contralateral breast and

the auricle.

3.13.1. CONTRALATERAL NIPPLE RECONSTRUCTION

It is a methodology that when possible, thanks to the conditions, will leave no scars and optimal
results. Certainly, the nipple has to have sufficient dimension and projection to permit tissue
sampling. This can be carried out by transverse decapitation of the distal three-fifths in cases of
which the projection is bigger than the diameter (projection which is major than eleven
millimeters); or in cases which the diameter is bigger than the projection than the longitudinal
incision is carried out.

In the other hand if the nipple is of small dimensions or if the patients doesn’t want to have

surgery in the other breast, another location must be considered.
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3.13.2. AURICULAR LOBE RECONSTRUCTION

A delicate graft is created and quickly transferred by paying attention to minimize trauma; this
methodology creates a natural projection and scar which are not so visible in the donor area.
Some of small cartilaginous fragments can be dispersed under the graft to reconstruct the areola

and give off a more natural outcome.

Fig.12 Nipple reconstruction with auricular graft
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4. DISCUSSION

Initially, breast cancer therapy was based on demolitive techniques for the anterior thoracic wall
and axillar region. Now, techniques aim to minimize defacement while considering aesthetic
outcomes. Numerous studies show no significant difference in outcome and survival between
more demolitive and conservative surgeries.

A neoplasia that infiltrates lymph nodes requires removal of the breast, axillar lymph nodes,
intermedial lymph vessels, and possibly muscles. This surgery, which requires mammary gland,
cutis, pectoralis major and minor, and axillar tissue removal, can deface a woman's body and
make reconstructive surgery difficult.

Less radical and more reconstruction-friendly methods exist, such as Patey's radical modified
mastectomy. This technique only removes the pectoralis major fascia, leaving the muscle intact,
and offers better aesthetic results. Breast surgery must be personalized, considering the stage of
neoplasia, patient lifestyle, and psychic equilibrium.

Reconstructive surgery is a right for every woman undergoing breast cancer surgery. Patients
should be informed about possible reconstruction outcomes, which can contribute to complete
patient recovery. The possibility of relapse should not exclude patients from reconstruction.
Immediate reconstruction is possible for small tumors, with less extensive demolitive surgery,
shorter duration, and simpler reconstructive processes. However, it has disadvantages, such as
difficulty organizing two surgical teams, increased surgery complexity and duration, and
possible complications like local necrosis, infections, and hematomas.

Patient, oncologic surgeon, plastic surgeon, and patient agreement is necessary for successful
breast reconstruction. A series of aims should be outlined, including retrieval of scarified
tissues, breast projection and shape restoration, axillary pillar reconstruction, subclavian deficit
compensation, areolar-nipple complex reconstruction, and breast symmetry.

Various techniques can be used, including those using existing tissues, flaps and cutaneous-
subcutaneous tissues, and distant flaps with myocutaneous tissues. The choice of technique
depends on the local situation after mastectomy, not the type of mastectomy. The techniques
that were analyzed in this review were:

The thoracoepigastric flap is a cutaneous flap from the lateral abdominal wall, used when more
than a prothesis is required but a muscular flap is unnecessary. It is composed of cutaneous and
subcutaneous tissue in a transversal direction and has its own vascular supply. This flap can be

used without risks and offers advantages like easy rotation, coverage of big cutaneous deficits,
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primary intention closure of the donor site, and a residual scar in the bra curve. However, it
requires an additional scar in the donor site and cannot cover upper and lateral deficits or the
thoracic wall. This technique is used for smaller breasts and is easier than other methods. The
flap mobilization starts at the lateral margin and extends to the abdominal rectus fascia. The
medial fascia is sectioned, and the sternal and costal insertions are mobilized. The cutis under
the mastectomy scar is de-epithelized, and the medial portion is cut and doubled for breast
profile augmentation. The use of autologous tissue in this technique is an advantage, as it can
be more satisfying for the patient. Great results can be achieved using myocutaneous flaps from
the latissimus dorsi, thanks to their stability and easy execution.

The use of the latissimus dorsi allows for the correction of subclavicular depression and the
possibility to substitute the pectoralis major and create an adequate pocket for a prothesis. The
cutaneous portion is nourished by perforating vessels, allowing for double wear and better
results. Planning is crucial, involving an assessment of nerve and vessel integrity after
mastectomy. The flap is drawn with the patient sitting, considering the rotation point, post-
mastectomy scar, and cutaneous deficit entity. The myocutaneous flap is isolated and transposed
through a tunnel to the deficit area. Advantages of the latissimus dorsi include reconstruction
in one sitting, relatively easy setup and execution, almost nonexistent deficit on the donor site,
a postoperative scar easily hidden by clothing, a broad, movable, and well-adaptable flap, and
the reconstitution of the deficient muscle component on the anterior thoracic wall.
Disadvantages include the usual use of a prothesis and its eventual complications, a "patch"
effect due to different dorsal skin color, possible infection and partial dehiscence of the suture,
and superimposable complications with other reconstructive surgeries. The limit in the use of
latissimus dorsi is usually nerve section and ligature of the peduncle during mastectomy, which
can create doubts about the quality and vascularity of the flap. In these cases, the contralateral
latissimus dorsi or other reconstructive possibilities can be used.

The lateral musculocutaneous flap of rectus abdominis is an alternative for the latissimus dorsi
when the local situation doesn't permit its use or when a major quantity of tissue is required. It
is made of an infraumbilical transverse cutaneous-adipose island and can be made
homolaterally or contralaterally to the breast that needs to be reconstructed. The rectus sheath
is made up of an anterior leaflet covering the muscle and a posterior leaflet constructed by the
junction of the internal oblique with the transverse oblique. The superior peduncle is composed
of the superior epigastric artery, a terminal branch of the internal thoracic artery. The flap has

an elliptic shape and is placed on the inferior part of the abdomen. It is ideally divided into four
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areas, with zone one corresponding to the vector muscle, zone two to the contralateral rectus,
zone three to the cutaneous area immediately lateral to the muscular vector, and zone four for
the contralateral zone. To correctly plan the surgery, the presence of preexisting scars in the
abdominal wall must be addressed, as they might compromise the vascular integrity of the
TRAM flap or its parts. The flap is prepared with the patient lying in the dorsal decubitus
position and is started by incising the cutis and subcutis until the fascial plane.

The musculocutaneous flap is made of a cutaneous muscular island of substantial extension and
volume and is nourished by the vascular peduncle of the superior epigastric artery through a
muscular vector. The aponeurotic deficit left behind is reduced, allowing for minimal tension
closure. This technique gives enough autologous tissue for projection and symmetry without
the use of alloplastic materials, recreates mammary ptosis, and hides the extra scar in an easily
concealable area. However, it requires a more aggressive surgery for both the surgeon and the
patient.

The use of TRAM flap for mammary reconstruction is extensive but gives the best grade of
satisfaction in time. The preparation of the flap is similar to the TRAM setup with the
pedunculated flap and the use of inferior epigastric artery, giving a better vascular contribution.
The rectus abdominis musculocutaneous flap based on the inferior epigastric vascular flap is
the best possibility for combine microsurgery and free flap use in a selective group of patients.
When those tissues are not available, the gluteal region can be used, with the superior or inferior
gluteal musculocutaneous free flap as possibilities.

The inferior gluteal flap is mostly preferred due to its undoubted advantages in technical level
and aesthetic results in the donor site and in the restored breast. The vascular contribution in
this region is mainly supplied by the muscular perforating arteries originating from the superior
and inferior gluteal artery. The preparation of the inferior gluteal musculocutaneous flap starts
with a transverse incision just under the inferior gluteal fold. The dissection moves on with the
ligature of the anastomose branches of the arteries and freeing a strap of gluteus maximum
adjacent to the inferior gluteal artery peduncle. Once completely isolated, the flap is transferred
in the thoracic region and is anastomosed with the internal mammary vessel. If the inferior
gluteal peduncle is not sufficiently long for an adequate positioning of the flap, vascular grafts
can be involved for both internal mammary vessels and axillar vessels.

When the local situation is so that it is not enough to use a prothesis or cutaneous expansion,

when there are previous scars or insults to the vascular peduncle so that it is not possible to
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involve the latissimus dorsi or rectus abdominis, the surgeon must evaluate the patient to find

the best technique and balance that with the desires and preferences of the patients.
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S. CONCLUSIONS

The breast reconstruction after cancer removal, it is a vast chapter in plastic surgery that in the
last years has assumed a considerable importance. The development of operating techniques,
the better results and the less sacrifices from the patient site that must undergo minor surgeries,
contributed to a better acceptance from the patient point of view as well for reconstruction per
se. All of this is facilitated if in the medical equip a psychologist support is present as well.
The general and plastic surgeon have the task to heal the cancer by amputating a very particular
organ and giving back volume and shape to an area that is mostly characterized by harmony
and symmetry plus specific features such as mammary fold and nipple and areola complex.
The precocity in the diagnostic procedure in breast cancer, the radicality of the surgery and the
possible reconstructive outcomes were the aim of this review.

After underlying the importance of psychologic and social aspect of the topic, the various
techniques were described, and the following conclusions were abducted: generally talking
simpler techniques are there to be preferred to the more complicated and radical ones such as a
fascia-cutaneous or musculo-cutaneous rotational flap.

Anyway, good results can be obtained even with the use of implants and eventually with skin
expanders to ameliorate the results.

The most prepared equipes use various types of microsurgery approaches (TRAM flap, gluteal
flap) but surely this are not carried out so much anymore because of their radicality and
postoperative difficulties.

Maybe over time with multi-specialist team and operating center it will be possible to carry out
more complete and wide breast reconstructions and it would be possible to have better

postoperative follow up and results evaluation.
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6. SUMMARY

Breast reconstruction after mastectomy is a significant aspect of reconstructive surgery, which
has developed rapidly in recent decades. The goal goes beyond mere aesthetics, significantly
improving the patient's quality of life. Initially, breast cancer therapy was based on demolitive
techniques that altered the morphology and physiology of the anterior thoracic wall and axillary
region. However, current techniques aim to minimize defacement while considering the
patient's desire for good aesthetic outcomes. Breast surgery must be highly personalized,
considering the stage of the neoplasia, the patient's preferences, and the oncological principles.
The surgeon can choose from various techniques to achieve the best aesthetic and psychological
outcomes for the patient. Breast cancer is considered a chronic disease, and reconstruction can
be allowed during remission periods, even in cases of systematic diffusion. Various techniques
can be used, including those that use existing tissues with simple volume integration,
reconstruction through flaps and cutaneous-subcutaneous tissues, and the usage of distant flaps
involving myocutaneous tissues. The choice of technique depends on the local situation left by
the mastectomy, not the type of mastectomy performed. The agreement between the patient, the
oncologic surgeon, and the plastic surgeon is crucial for successful breast reconstruction. The
patient should be informed about what can and cannot be achieved with current techniques.

Many women will settle for partial results, while others will never be fully satisfied.
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