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Introduction and background:
Breast cancer has become one of the most common malignancies among women. In
2003, an estimated 211,000 women will be diagnosed with invasive breast cancer.
Additionally, Carcinoma in situ of the breast accounts for approximately 55000 new
cases each year. About 39,800 American women will die from breast cancer in 2003. 1, 2
The lifetime risk of being diagnosed with invasive or in situ breast cancer for women of
all races is about 16%. 2
Recent advances in the treatment of breast cancer showing a trend toward less invasive
procedures. However, a large number of women require mastectomies. There is a
significant psychological trauma associated with the loss of one or both breasts. John M.
Goin noted, “The breast, far more importantly than any other anatomical part, is an
emotional symbol of a woman’s pride in her femininity, sexuality, and motherliness”. 3
Depression after mastectomy is very common and resembles mourning in the same way
as these patients would mourn the loss of a loved one. 4 Negative psychological
consequences of mastectomy can be significantly reduced by breast reconstruction. There
are data to show that immediate breast reconstruction at the time of the ablative surgery is
more effective in this regard. 5-8
Utilization of Breast Reconstruction:
There is a wide regional variation in the rate and type of breast reconstruction after
mastectomy documented by the Surveillance, Epidemiology, and End Results (SEER)
Program. 2 Many factors play a role including patient's choice, referring physicians'
biases, race, and availability of plastic surgeons. A recent study from Canada revealed
that there is a great need for communication between the referring physicians and plastic
surgeons to provide the women suffering from breast cancer with the most complete
treatment plan. 9 More than one-third of the referring physicians in the study indicated
that breast reconstruction would delay the detection of local recurrence despite of
evidence to the contrary (see below). Within that study, women older than 49 years were
not referred for reconstruction because they were considered too old for the procedure.
Despite the above, many women older than 49 years are potential candidates for breast
reconstruction. 10
Major reasons for women who choose not to have breast reconstruction include the fact
that they are afraid of complications, perceive themselves too old, and do not have
enough information. 11 The major reason most often cited by women who decided to have
breast reconstruction was the desire to feel whole again.
There is evidence that informing women about their options for reconstruction before
mastectomy can minimize their psychological distress. 12 It may be therapeutic to discuss

the possibility of breast reconstruction with women because the treatment gives them a
more hopeful outlook, and providing them with a sense that the doctor believes in their
survival. The fact that the reconstructive option is available to them is a source of comfort
and strength to many women who face mastectomy. 13
Breast Reconstruction
Breast reconstruction consists of two parts. The first and, by far, more extensive, part is
the reconstruction of the breast mound. The second part is the creation of the nipple and
areola complex which is usually a minor procedure and can be performed under local
anesthesia.
Breast reconstruction can be combined with the ablative procedure (immediate
reconstruction) or can be performed at a later time after mastectomy (delayed
reconstruction). Immediate reconstruction is increasingly performed and accounts for
approximately 40% of all breast reconstructions. It requires one less general anesthetic
induction, is more convenient for the patients, and can provide better aesthetic results. 14
Different options for the creation of the breast mound vary in their level of complexity,
potential morbidity and aesthetic result attainable (Table I).
Method
Complexity
+
Implant
Expander/Implant ++
+++
Latissimus dorsi
TRAM pedicled flap* +++
++++
Free flaps

Aesthetic Result
+
+
++
+++
++++

Table I
* TRAM = Transverse Rectus Abdominis Myocutaneous
Expander/Implant
Tissue expansion followed by permanent implants is the most common method of breast
reconstruction. The procedure is relatively simple. It adds less than 30 minutes per side to
the surgical time if performed at the time of mastectomy. In certain cases, such as
patients with small breasts and skin-sparing mastectomy, the breast mound can be
reconstructed in a single stage procedure with placement of an implant in the subpectoral
space. In the majority of the cases, the expander is placed in the subpectoral space and the
mastectomy flaps are closed. Depending on the amount and condition of the preserved
skin, the expander is filled with saline to initiate the process of the expansion. Over
weeks or months, depending on the condition of the overlying skin, saline is injected into
the expander through a built-in port. This allows for gradual expansion of the tissue on
the chest to accommodate a permanent implant. The expansion can be continued during
the course of chemotherapy, as long as significant neutropenia is avoided.
Once the desired size is reached, the expander is left in place for about 3-6 months to
allow the capsule to mature. During the second stage, the expander is exchanged with a
permanent implant.

The expander/implant sequence is simple, lacks a donor site, has a short recovery, and is
often a great option for bilateral reconstruction. However, it is time-consuming, requires
a second procedure, and carries the risk of capsular contracture around the implant. The
aesthetic results are generally not as good as other methods and it is difficult to match a
large, pendulous breast on the opposite side with this method.
Autogenous Tissue
Patient’s own tissue is used for reconstruction of the breast mound. If there is not
adequate volume of tissue available, this can be combined with an implant.
Transverse Rectus Abdominis Myocutaneous (TRAM) flap:
This is the method of choice for autogenous reconstruction in suitable candidates. An
ellipse of skin and subcutaneous tissue from the lower abdomen is transferred to the chest
based on one or both rectus abdominis muscle(s) (Fig. 1, Appearance after mastectomy
without reconstruction. The ellipse depicts the area of skin and fatty tissue used for breast
reconstruction. A = Mastectomy scar B= Superior Epigastric Vessels C=Rectus
abdominis muscle D= Deep Inferior Epigastric Vessels).
The donor site in the lower abdomen is closed
directly. This creates a tighter abdomen similar to a
tummy tuck procedure. The tissue can be
transferred to the chest in two basic ways:
1- The pedicled TRAM flap (Fig 2, Right breast
reconstruction with pedicled TRAM flap. A=
TRAM flap on the breast B= Contralateral rectus
abdominis muscle tunneled to the right chest C=
Superior epigastric vessels perfusing the flap D=
Rectus abdominis muscle on the chest E=Final scar
on the abdomen): The muscle is transected below
the skin flap. The rectus muscle and overlying skin
and fatty tissue remain attached to the deep superior
epigastric vessels. The entire flap is transferred to
the chest through a subcutaneous tunnel in the
epigastric area.
Figure 1
The pedicled TRAM requires the use of the entire
rectus muscle (occasionally both) which renders the abdominal wall very weak. In these
cases, a synthetic mesh is used to avoid formation of a ventral hernia.
2- Free TRAM flap (Fig. 3, Right breast reconstruction with free TRAM (Transverse
Rectus Abdominis Myocutaneous) flap. A= TRAM flap on the breast B= postoperative
defect in the rectus muscle C= the deep inferior epigastric vessel connected to the
Thoracodorsal vessels D= small portion of the rectus muscle transferred with the flap E=
Final scar on the abdomen): A small portion of the muscle underlying the skin and fatty

tissue from the lower abdomen is removed. In order to
incorporate the deep inferior epigastric pedicle, these
vessels are connected to recipient artery and vein in the
axilla (thoracodorsal vessels) or on the chest wall (Internal
mammary vessels) requiring the use of an operating
microscope.

Figure 2

The deep inferior
epigastric vessels are the
dominant blood supply to
the rectus muscle therefore
the free TRAM has a better
blood supply than the

pedicled flap.
The TRAM flap requires a longer recovery time than an
implant reconstruction but the aesthetic results are
superior. Providing that there is adequate volume of
tissue available, bilateral breast reconstructions can be
performed using TRAM flaps. Bilateral Free TRAM
flaps can be harvested with minimal sacrifice of the
rectus muscles and the anterior rectus sheath maintaining
the abdominal wall integrity.

Figure 3

Latissimus dorsi flap:
Tanzini described this flap for the first time in 1906, but Halsted discouraged its use. The
Latissimus dorsi muscle and a portion of the skin on the back are transferred anteriorly to
the chest to reconstruct a breast. Depending on the thickness of the fatty tissue available,
there may be a need for an implant under the muscle flap to achieve symmetry with the
contralateral breast. This flap is based on the thoracodorsal axis. Latissimus muscle is
used if the TRAM flap is not available (previous abdominal surgeries, etc.). If the
mastectomy skin defect is small (e.g. skin-sparing mastectomy) the donor site morbidity
is minimal and the scar on the back is quite often hidden under the bra straps. The
Latissimus dorsi flap is also used for reconstruction after partial mastectomy or breastconserving procedures.
Free Flaps:
In addition to the free TRAM flap there are several other potential donor sites for free
flap reconstruction of mastectomy defects.
The skin and fatty tissue on the upper and lower part of the buttocks are supplied by two
separate vascular pedicles, superior and inferior gluteal arteries and veins respectively.
This is the basis for superior and inferior gluteal flaps for breast reconstruction. Their
harvest is technically more challenging. The donor site morbidity is relatively minor.
Excellent aesthetic results are possible.

The lower abdominal skin and fatty tissue can be harvested based on the superficial
inferior epigastric artery (SIEA). These vessels are not consistent and the anatomy is
variable. Otherwise, the reconstruction is very similar to a TRAM flap.
The skin and subcutaneous tissue overlying the iliac crest can be used based on the deep
circumflex iliac artery (DCIA). This flap may leave a prominent donor defect requiring
contralateral procedures to achieve symmetry.
Skin-Sparing Mastectomy
Skin-sparing mastectomy preserves the majority of the native breast skin and does not
violate the inframammary fold. This improves the outcome of breast reconstruction
without added oncologic risk. 15 Comparison of traditional and skin-sparing mastectomy
has shown that they carry a similar rate of recurrence. 16 Performing skin-sparing
mastectomy through the smaller incision is more difficult than conventional mastectomy.
Immediate breast reconstruction after skin-sparing mastectomy is a team effort requiring
close cooperation between the general and plastic surgeons. General surgeons who are
willing to perform this procedure show an additional level of dedication and commitment
to the aesthetic outcome.
Breast preserving procedures for localized and early stages of breast cancer mark a
significant advance. 17 However, breast-conserving procedures can occasionally create
significant deformities. This can be a source of emotional stress for the patient. Small
defects in large breast commonly do not need reconstruction. Larger defects in large
breasts can be improved by breast reshaping procedures including reduction
mammaplasty. 18 Defects in smaller breasts may require local flaps and other procedures
for a balanced and symmetric appearance.

Cancer recurrence after reconstruction and its detection:
Several studies have reported that breast reconstruction after mastectomy for invasive
cancer does not affect the detection of recurrent cancer. 19-21 The prognostic factors for
recurrence in patients after breast reconstruction remain similar to patients who did not
have a reconstruction (i.e. tumor size, node and hormone receptor status). A recent study
from M. D. Anderson Cancer Center reports that all "locoregional" recurrences are not
the same. They distinguished between skin and subcutaneous versus chest wall
recurrences.22 Patients with subcutaneous recurrences had a better survival rate, a
decreased rate of metastases, and a higher chance of remaining disease-free when
compared to those with chest wall recurrence. This study also showed that immediate
breast reconstruction did not delay the detection of chest wall recurrences which are
deeper. Chest wall recurrences were closely associated with metastatic disease and
therefore it is unlikely that the survival rate could have been affected by earlier detection.
One could argue that placement of an implant in the subpectoral space would bring the
recurrent tumor nodules within the pectoralis muscle closer to the surface and therefore
render them palpable earlier.

Nipple and areola reconstruction:
In the majority of the cases of breast reconstruction, the area of skin for the new location
of the nipple and areola is either insensate or hypoesthetic obviating the need for general
anesthesia. There are several methods available for nipple reconstruction, varying from
local skin and subcutaneous flaps on the breast mound to transferring a portion of the
contralateral nipple (nipple sharing).
The procedures for the reconstruction of the areola include sharing some of the areolar
skin from the contralateral breast, full-thickness skin graft, and tattooing.
In summary, every woman diagnosed with breast cancer should have the opportunity to
discuss her options for breast reconstruction. The best source of information is a
reconstructive surgeon who is capable of offering all modalities of breast reconstruction
and works closely with the oncologic surgeons. This process can be of significant
psychological help to the patients even if they decide against the immediate breast
reconstruction. Not all the patients are good candidates for the procedure. Post
mastectomy breast reconstruction does not seem to change the rate of recurrent cancer
and the time to its detection.
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