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Abstract: Breast reconstruction can be performed using a variety of techniques, most commonly
categorized into an alloplastic approach or an autologous tissue method. Both strategies have certain risk
factors that influence reconstructive outcomes and complication rates. In alloplastic breast reconstruction,
surgical outcomes and complication rates are negatively impacted by radiation, smoking, increased body mass
index (BMI), hypertension, and prior breast conserving therapy. Surgical factors such as the type of implant
material, undergoing immediate breast reconstruction, and the use of fat grafting can improve patient
satisfaction and aesthetic outcomes. In autologous breast reconstruction, radiation, increased BMI, certain
previous abdominal surgery, smoking, and delayed reconstruction are associated with higher complication
rates. Though a pedicled transverse rectus abdominis myocutaneous (TRAM) flap is the most common type
of flap used for autologous breast reconstruction, pedicled TRAMs are more likely to be associated with fat
necrosis than a free TRAM or deep inferior epigastric perforator (DIEP) flap. Fat grafting can also be used
to improve aesthetic outcomes in autologous reconstruction. This article focuses on factors, both patient and

surgical, that are predictors of complications and outcomes in breast reconstruction.
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Introduction

Breast reconstruction following mastectomy can be
performed using alloplastic techniques, most commonly
tissue expansion followed by implant placement, or
autologous techniques in which numerous flap options
exist. The goal of breast reconstruction surgery, whether
autologous or alloplastic, is to create a breast mound that
appears as natural as possible under clothing, and ideally
without clothing as well (1). To achieve this goal, certain
patient factors and surgical factors that can influence
outcomes and complication rates must be taken into
consideration.

Patient factors affecting complication rates and outcomes
in breast reconstruction that are typically investigated
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include radiation, chemotherapy, smoking, obesity, age,
and medical comorbidities (1-3). Surgical factors common
to both alloplastic and autologous reconstruction, such as
the timing of the reconstruction and the use of fat grafting,
have an effect on outcomes and complications (4-6).

In alloplastic reconstructions, patients are exposed to less
surgical risk, fewer scars, less donor site morbidity and fewer
irreversible consequences. However, surgical factors like
implant type, number of surgical stages, and use of an acellular
dermal matrix (ADM) can influence outcomes (7-10). Typical
complications and their frequencies in four large series of
alloplastic based reconstruction are displayed in Zible 1.

The optimal method of breast reconstruction differs
from patient to patient, however reconstruction with
autologous tissue can provide a long lasting, natural
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feeling breast mound (11). An obvious surgical factor that
influences outcomes in autologous reconstruction is the
type of autologous flap used. Complication rates in seven
large series of autologous reconstruction patients are
presented in Tables 2 and 3.

This article will describe patient factors and surgical
factors that are predictors of outcomes and complications in
alloplastic and autologous breast reconstruction.

Tissue expander/implant based reconstruction
Patient factors influencing complications and outcomes

Radiation

Radiation adversely impacts expander/implant based breast
reconstruction. Regardless of the timing of administration
of radiation therapy, expander placement in a radio-treated
field, radiation to temporary expanders postmastectomy,
or radiation postmastectomy to implant, patients are at an
increased risk of complications and reconstructive failure
(2,22). Capsular contracture (23,24), infection (25) and
wound-related complications are more common (1), with
a wide spectrum of reported complication rates, ranging
from 5% to 48% (26). Both aesthetic satisfaction and
general satisfaction rates appear to be similar in expander/
implant based reconstruction patients with and without
radiotherapy (23,27). However, a long-term multicenter
analysis demonstrated that patients receiving radiation had
significantly lower satisfaction with the surgical outcome, as
well as their psychosocial, sexual, and physical well-being (28).
The increased complication rate does not exclude a patient
requiring radiotherapy from an expander/implant based
reconstruction, but the potential for the requirement
of an autologous/prosthetic combination, in the form
of a latissimus dorsi flap with implant, or a completely
autologous reconstructive approach, should be discussed
with the patient (1,2).

Chemotherapy

Both neoadjuvant and adjuvant chemotherapy regimens
have been investigated in the setting of postoperative
complications after mastectomy and breast reconstruction.
It appears that neither neoadjuvant (2,13,29,30) nor
adjuvant (12,13,30) chemotherapy increase the rate of
complications or implant failure in patients undergoing
postmastectomy expander/implants breast reconstruction,
including in patients who undergo tissue expansion
concomitantly. Bevacizumab in particular has been shown to
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affect surgical wound healing (31). To date, it has not been
shown to increase complications in breast reconstruction,
though evidence is limited (32). It is suggested to wait
6-8 weeks after completing bevacizumab therapy before
performing surgery to minimize risks of complications (31).

Smoking

Smoking is universally considered to be a risk factor for
surgical complications. For patients undergoing expander/
implant based breast reconstruction, smoking is an
independent risk factor for the development of perioperative
complications and is associated with an increased risk of
reconstructive failure (2,13,33). The rates of mastectomy skin
flap necrosis and infectious complications are significantly
higher in smokers compared to non-smokers (33).
Complication rates as high as 37.9% in smokers have been
reported (33), a 2-3 fold increase compared to non-smokers
(13,33). Smokers are also five times more likely to experience
reconstructive failure (13). The rate of complications in ex-
smokers, defined as patients who have stopped smoking
between 1 and 12 months preoperatively, can also be higher
than non-smokers (33). The significant association between
cigarette smoking and complications in the setting of tissue
expander/implant reconstruction necessitates advising patients
on smoking cessation and informing them of the increased

risks.

Obesity/body mass index (BMI)

Obesity is defined as a BMI of 30 or greater. Obesity is an
independent risk factor for the development of perioperative
complications in patients undergoing expander/implant
based reconstruction (13,14). Patients who are obese
have nearly twice the risk of developing a perioperative
complication (13). The risk of reconstructive failure is seven
times greater in obese patients when compared to non-
obese patients. Overweight patients, defined as a BMI of
25 or greater, are also at an increased risk of postoperative
complications and reconstructive failure, though their risk
is notably smaller (2,4,9).

Breast size

Some genetic factors that contribute to breast size are shared
with those that influence BMI. Though the extent to which
they are related is not clear, they are covariates (34). In
patients undergoing expander/implant based reconstruction,
large preoperative breast size, a cup size of D or larger, may
be associated with an increased risk of complication and an
increased risk of reconstructive failure (25). However, the
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effect of breast size has not been isolated from BMI and
therefore it is not yet established whether large breast size
on its own contributes to complications in these patients (2).

Age

Expander/implant reconstruction rates have been
increasing in the elderly (28). Age is another factor that
is universally associated with poorer outcomes following
surgical procedures. Limited data exists on the relationship
between age and outcomes in expander/implant based
breast reconstruction. Age might be an independent risk
factor for complications, though it does not appear to be a
significant predictor of reconstructive failure (13). Patients
older than 65 may have an increased risk of perioperative
complications when compared to younger patients (13).

Medical comorbidities

Hypertension

In a review of 1,170 consecutive expander/implant
reconstructions (884 patients) hypertension was found to be an
independent risk factor for perioperative complications (13).
In this series, a patient was classified as having hypertension
if they required medical therapy. The risk was quantified
as being two times greater than in a patient without
hypertension. The odds of premature removal of a tissue
expander and/or explantation of a permanent implant were
four times higher in the hypertensive patient (13).

Diabetes mellitus

No significant associations between implant infection and
diabetes have been found (13,35). Diabetes has not been
shown to be an independent risk factor for the development
of postoperative complications or for reconstructive failure
(2,13,22). However, it is still advised that breast cancer
patients attempt glycemic control in the perioperative

period (2).

Prior breast conserving therapy (lumpectomy/
irradiation combination)

Expander/implant based reconstruction may be an option in
carefully selected patients with cancer recurrence following
lumpectomy with irradiation. Patients who have undergone
breast conserving therapy are at higher risk of early
complications, of higher capsular contracture grade, and
slightly inferior aesthetic results (36). Patients with severe
breast deformity, multiple scars on the irradiated breast, or
with tight/poor soft tissue might be appropriate candidates
for the use of a latissimus dorsi flap to cover the prosthesis
or for autologous reconstruction (36,37).
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Mastectomy type: nipple sparing, skin sparing, skin
reducing

The proportion of patients undergoing nipple sparing
mastectomies (NSM) is increasing due to its perceived
aesthetic benefits (38). The oncologic safety of NSMs is the
greatest concern associated with this procedure, as nipple
areola complex (NAC) involvement is related to tumor size,
distance from the NAC, multicentricity, nuclear grade and
lymph node status (38). A percentage of patients undergoing
this procedure will have occult disease in the NAC [reported
at 9.1% in one series of 66 patients (38)]. Wound healing
problems within the NAC and either partial or complete
NAC loss are unique complications to this procedure.
Patients with larger breasts are at greater risk of nipple
necrosis (39). The overall rate of complications in NSMs
appears to be similar to that in skin-sparing mastectomies
(SSM) (39). NAC preservation is associated with favorable
results in aesthetic outcome, nipple sensitivity, and patient
satisfaction (40).

SSMs are the conventional approach where the skin
ellipse surrounding the NAC is extended (41). SSM is the
most common type of mastectomy surgery performed
for breast cancer treatment and does not have any unique
complications.

Skin reducing mastectomies (SRMs) are performed using
a Wise Pattern incision when skin envelope reduction is
required (41). The vertical scar approach is an alternative
to the Wise pattern technique (41). SRMs are often used
for large breasts which in turn are at an increased risk of
complications and reconstructive failure (25).

Surgical factors influencing complications and outcomes

Implant texture, shape, and material
Saline and silicone gel implants are available as the
final implant material for expander/implant based
postmastectomy reconstruction. All implant models have
a bladder, or outside shell, made of solid silicone. The
shell can be either textured or smooth. Modern expanders
are textured to help prevent migration and early capsular
contracture. Both saline and silicone implants can be either
round, or anatomically shaped (like a teardrop). Patient
satisfaction and aesthetic outcome does not appear to be
affected by the shape (round or anatomic) of the implant
used in the reconstruction (42,43).

Silicone gel implants are traditionally thought to provide
a softer, more natural feeling breast when compared to
saline implants (3). Decreased visible wrinkling has been
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thought to be an benefit of silicone implants, however this
advantage is not always apparent (44). Patients receiving
silicone implants have greater satisfaction with their breasts
than those with saline implants (7,8). Silicone is no longer
believed to be linked to immunologic (45) or other systemic
diseases (3), however degradation of the silicone bladder
over time will cause an implant to rupture (1). Thus, due
to the possibility of silicone leakage into local tissues, some
patients may choose saline implants for peace of mind.

Timing of reconstruction

Alloplastic reconstruction can be performed concomitantly
with the mastectomy (immediate), or weeks, months or
years later (delayed). While the timing of reconstruction
can depend on many factors, immediate reconstruction is
generally preferable as the mastectomy skin flaps are pliable
and the native inframammary fold is present (1). The
greatest benefit of immediate reconstruction could be the
potential for fewer operations.

The impact of the timing of alloplastic breast
reconstruction on outcomes is not clear. In a prospective,
multicenter study, Alderman ez a/. found complications
(both total and major) to be associated with immediate
reconstructions (4). They suggested that the higher
complication rate in the immediate setting might be due
to any additional complications from the mastectomy
procedure. In comparison, a review of a prospectively
maintained database, from a single center examining only
expander/implant reconstruction, did not find the timing of
reconstruction to be a significant predictor of reconstructive
failure (13). Satisfaction with immediate reconstruction has
been reported to be greater than delayed reconstruction (5).

Single-stage breast reconstruction

Single-stage breast reconstruction is appropriate in a
patient with small, non-ptotic breasts, and good quality
skin and muscle (3). An implant is placed at the time
of mastectomy and an ADM is used for support and
implant coverage. This is also known as direct-to-implant
reconstruction. The disadvantage of a direct-to-implant
reconstruction is that aesthetic outcomes might not be as
good as tissue expander/implant reconstructions, and often
a revision procedure is required (3). Increasing breast cup
size is associated with a need for early revision surgery (46).
When direct-to-implant reconstruction is used in the right
patient, both complication rates and revision rates appear
to be comparable to two-staged tissue expander/implant
based reconstruction (10). The role for this procedure in
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patients who will require post-mastectomy radiation is still
unclear (46).

Use of an acellular dermal matrix

Traditional submuscular placement of a tissue expander
requires the elevation of, and coverage with, the pectoralis
major and serratus anterior (and sometimes the rectus
abdominis). The use of an ADM has been increasing (47),
whereby the pectoralis muscle is used to cover the prosthesis
anteromedially, and the ADM is used for coverage laterally.
This technique allows placement of tissue expanders with
greater intraoperative fill volumes, and therefore fewer
expansions are required before exchange for the permanent
implant (47). In addition, it might have the potential to
reduce the rate of encapsulation (48,49).

The use of ADM avoids elevation of the serratus anterior,
which was once thought to decrease post-operative pain.
However, a multicenter, blinded, randomized controlled
trial did not demonstrate any reduction in postoperative
pain when using ADM (50). In addition, an increased
risk in complications has been demonstrated when using
ADM,, in particular, seroma (9,47,51), infection (51,52), and
reconstructive failure (9,51) rates.

Use of an autologous flap

Tissue expansion/implant based reconstruction requires
enough of a healthy skin envelope for a tension-free
closure. The native skin and/or muscle envelope may not
be adequate to undergo expansion if there are multiple
scars, previous radiation injury, or if there was a large skin
resection during mastectomy. In these cases, the use of
an autologous flap (most commonly the latissimus dorsi
myocutaneous flap) can provide coverage of the expander,
and eventually implant. Patients requiring a salvage
mastectomy after failed lumpectomy/irradiation can benefit
from a latissimus dorsi/implant reconstruction (53).

Use of an autologous flap in previously irradiated
breasts appears to reduce the incidence of implant related
complications (54). The addition of an autologous flap
to the implant based procedure increases the length and
complexity of the operation, and adds a donor site with
potential morbidity (3). In previously irradiated patients,
complication rates and reconstructive failure rates in
latissimus dorsi flap plus implant reconstruction are not
statistically significant when compared to purely abdominal
based autologous reconstruction (55). The most common
complication when using a latissimus dorsi flap is a dorsal
seroma (56).

Gland Surgery 2015;4(6):484-496
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Use of fat grafting

Fat grafting is an important tool to manage contour
deformities in breast reconstruction. It can smooth out a
“step-off” between the chest wall and implant, and help
camouflage implant rippling. Fat grafting might help to
achieve greater satisfaction, improve surrounding skin
quality, and decrease implant exposure in patients who
undergo implant based reconstruction after radiation
(57,58). However, multiple procedures are often necessary,
and potential complications include infection, fat necrosis,
and oil cysts. Concerns have also been related to the
theoretical interference with breast cancer detection (59),
though the American Society of Plastic Surgeons task force
did not find evidence to support this (60).

Volume of implant-based breast reconstruction practice
High volume implant-based breast reconstruction teams
(surgical oncologist and plastic surgeon) tend to have lower
complication rates when compared to low volume teams
(where high volume teams had performed greater than 300
procedures together) (61). Low volume teams (fewer than
150 procedures performed together) were shown to have
higher rates of infection (61). However other studies have
failed to show this relationship between complications and
surgical team volume (62).

Autologous reconstruction
Patient factors influencing complications and outcomes

Radiation

Radiation appears to negatively affect certain outcomes in
autologous breast reconstruction. Radiation contributes
to poor cosmesis (63,64), though does not appear to
increase major complication rates (63,65). Flaps experience
a higher rate of fat necrosis when irradiated. When
irradiated muscle-sparing free transverse rectus abdominis
myocutaneous (TRAM) flaps were compared to irradiated
deep inferior epigastric perforator (DIEP) flaps, rates of fat
necrosis were similar (66).

Challenges exist when radiotherapy is required after
reconstruction (67). The autologous breast mound can
compromise the design and delivery of radiotherapy (68),
however increased tumor recurrence and worse clinical
outcomes have not been demonstrated (1). Nevertheless, it
has been suggested that the technique of delayed-immediate
reconstruction (explained below under “Timing of
Reconstruction”) can be used to balance aesthetic outcomes
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with the ability to provide optimal radiotherapy (67).

Chemotherapy

Neoadjuvant chemotherapy does not seem to be a predictor
of flap loss, microvascular complications (18), or reoperation
rate (69). Similarly, fascial healing at the donor site does not
appear to be adversely affected (18). However, it has been
associated with an increase in overall complications (70),
early complications, in the form of wound healing
difficulties, and late complications, such as fat necrosis (18).
The timing of chemotherapy does not seem to have a
significant effect on surgical outcomes (30).

Smoking

The effect of smoking on wound healing and blood supply
is known to be harmful. In autologous breast reconstruction,
studies have confirmed the deleterious relationship between
smoking and post-operative complications (17,19), however
the specific complications demonstrated have been variable.
Smoking has been associated with an increased risk of
wound infection (19), mastectomy flap necrosis (19,71,72),
abdominal flap necrosis (19,71,72), abdominal hernia (71),
and fat necrosis (19). On the other hand, some studies
have not demonstrated an association between smoking
and complications (4,18). Regardless, many reconstructive
surgeons insist their patients quit smoking before
proceeding with an autologous reconstruction.

Obesity/BMI

Patients with a higher BMI are prone to complications (9).
Risks increase with the patient’s BMI, and obese patients
have a greater risk of overall complications when compared
to normal weight and overweight patients (73). This
increased risk has partly been attributed to intraoperative
technical difficulty, as obesity is associated with longer
operative times in abdominally based autologous
reconstruction (74). Increased health care resource
consumption and greater hospital costs also appear to be
consequences of the increased perioperative risk in these
patients (74).

Overall, minor, early, and late complications are shown
to be greater in the obese patient, with a 1.5- to 2-fold
increase in flap complications (16) and a 3-fold increase
in donor site complications (18). While the majority
of overweight and even obese patients can complete
autologous breast reconstruction successfully, they should
be appropriately counselled that both the risk of failure,
and complication rates are higher than normal weight
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patients (16,18). On the other hand, a retrospective analysis
comparing implant reconstruction versus abdominal-based
free flap reconstruction concluded that obese patients,
particularly morbidly obese patients, experience lower
failure rate with autologous reconstruction rather than
implant reconstruction (75).

Age

In general, increasing age is associated with poorer outcomes
following surgical procedures. Limited data exists on the
relationship between age and outcomes in autologous breast
reconstruction. Older patients are more likely to stay in
hospital longer than younger patients (76) after autologous
breast reconstruction. Rates of post-operative complications,
including flap thrombosis (77), do not appear to be
significantly different in elderly patients (76). Autologous
breast reconstruction can be performed safely in the
elderly (76), and age by itself should probably not be viewed
as a risk factor for complications. However, older patients
are more likely to have other medical comorbidities, and
therefore this should be taken into account.

Other medical comorbidities

Hypertension

Hypertension is a risk factor for complications in the setting of
autologous breast reconstruction. Hypertension is associated
with both minor and major surgical complications (21), and
with both breast and abdominal (donor) complications (17).
It is also an independent predictor of unplanned readmission
after autologous reconstruction, with the risk of readmission
quantified as being at least 2 times greater than in a patient
without hypertension (78).

Diabetes mellitus

The predisposition of diabetics to infection (79) and
microvascular and macrovascular disease (79) are valid reasons
to expect an increased rate of complications in these patients.
Diabetes has been correlated with both minor surgical
complications and post-operative medical complications (21).
However, in other studies, diabetes mellitus has demonstrated
trends toward association with complications but no
statistically significant associations (17,18). Nevertheless,
it is sensible for a breast reconstruction patient to attempt
glycemic control in the perioperative period.

Mastectomy type: nipple sparing, skin sparing, skin reducing
A high quality autologous reconstruction can be obtained
using either a NSM or SSM technique (80). With the
preservation of the original skin envelope, inframammary
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fold, and the NAC in a NSM, the flap can be used to
recreate the volume and shape of the original breast.
SSM and immediate autologous reconstruction is an
oncologically safe procedure (81). For patients undergoing
NSMs, aesthetic results are significantly better when
compared to SSM (82). However, in NSMs, anastomosis
of the pedicle to the internal mammary artery can be
difficult due to limited exposure (83), and traction during
the operation can increase the chance of partial or complete
nipple areola necrosis. While cancer recurrence in the NAC
remains a concern, autologous reconstruction after NSM is
a reasonable option in the appropriate patient (84).

Prior abdominal surgery

When planning to use an abdominal flap for autologous
reconstruction, the finding of an abdominal scar on
physical exam could potentially alter the approach to breast
reconstruction due to concerns of flap loss and/or donor
site complication. Prior abdominal surgery in patients
undergoing TRAM based breast reconstruction is associated
with minor, major, and overall complication rates (18). Most
of the major complications involve partial flap loss (18).
Donor site complication rates, including hernia/laxity and
wound healing, are also found to be greater. Careful patient
selection is especially important in these patients, as smokers
with a subcostal scar have been found to have a greater than
6-fold increase in donor site complications (85).

Surgical factors influencing complications and outcomes

Free flap choice

The pedicled TRAM is most common method for
autologous breast reconstruction in the United States
(1,86,87). Common free tissue transfer options for
reconstruction use tissue from the abdomen in the form
of either a TRAM, DIEP, or superficial inferior epigastric
artery (SIEA) flap. Autologous reconstruction can also be
performed using tissue from the thigh or buttock in the
form of transverse upper gracilis (TUG), superior gluteal
artery perforator (SGAP), inferior gluteal artery perforator
(IGAP), or profunda artery perforator (PAP) flaps. The
distinct advantage of an autologous reconstruction is the
ability to replace “like with like”, and provide the patient
with a lifelong, natural feeling breast.

When comparing outcomes of pedicled TRAM
reconstructions to free flap reconstructions, the incidence
of complications (overall, flap-related and nonflap-related)
was greater in free flaps in a review of over 2,000 flaps (88).
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However, after regression modelling these differences did
not appear to be significant. The pedicled TRAM tends to
be associated with more fat necrosis than free abdominal
flaps (89,90) and with an increased risk of partial and total
flap loss in obese patients (91). To decrease these types of
complications, especially in “high risk” patients, a vascular
delay procedure can be used, where the inferior vascular
pedicle is ligated 2 to 3 weeks before reconstruction (92).

The criticism of the free TRAM flap has been related to
morbidity from sacrificing the rectus muscle at the donor
site (93,94). Patients reconstructed with a free TRAM flap
have decreased abdominal strength and have twice the
risk of an abdominal bulge or hernia compared to DIEP
reconstructions (95). The DIEP flap is thought to offer
patients decreased donor site morbidity. Although many
studies are able to demonstrate the advantage of the DIEP
with respect to the donor site objectively, changes in the
ability to perform activities of daily living do not appear
to be significantly different from TRAM patients (96). In
a systematic review of studies comparing DIEP and free
TRAM flaps, DIEP flaps were found to have a higher rate of
flap-related complications, and a 2-fold increase in the risk of
fat necrosis and flap loss compared to free TRAM flaps (95).
Therefore the reconstructive advantage of the DIEP flap has
remained uncertain, in general seems to be less reliable than
the free TRAM flap, and has gained only cautious acceptance
among many reconstructive surgeons (95).

The major benefit of the SIEA flap is the ability to
harvest abdominal tissue without violating the abdominal
wall fascia, therefore leaving both the fascia and rectus
muscle intact and minimizing donor site morbidity (97).
On the other hand, the flap has a smaller pedicle length
and diameter (98), and flap size is limited to only half of
the abdominal skin island for reconstruction (1). When
compared to free TRAM and DIEP flaps, use of the
SIEA flap has also been found to be a risk factor for flap
thrombosis (77), and is associated with an increased risk of
fat necrosis (1). The significantly higher rate of thrombotic
complications associated with the SIEA flap limits the
indications for this type of reconstruction.

Autologous reconstruction using tissue from the thigh
or buttock (TUG, SGAP, IGAP, PAP) is less common,
typically only indicated in patients who require a small to
medium size breast reconstruction, have either abdominal
scarring or limited abdominal tissue, and excess tissue in the
thigh/buttock region. The literature describing outcomes
and complications using autologous thigh/buttock flaps is in
its infancy compared to abdominal based flaps.
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Timing of reconstruction

Similar to alloplastic reconstruction, autologous
reconstruction can be performed either immediately or in a
delayed fashion with respect to the mastectomy. Immediate
reconstruction potentially exposes the patient to fewer
operations, can save resource costs (99,100), and gives the
patient the best chance at a good aesthetic result (101). In
delayed reconstruction, mastectomy skin flaps are often
scarred and less compliant (1), and a higher rate of free flap
thrombosis has been found to occur (77). However similar
rates of both major and minor complications have been
reported between patients undergoing either immediate or
delayed reconstruction with a TRAM free-flap (102).

The requirement of post-mastectomy radiotherapy
has been considered to be a relative contraindication to
immediate reconstruction (103). An alternative strategy,
known as “delayed-immediate” autologous reconstruction,
has been used (104). This is a two stage approach in
which a filled tissue expander is placed after mastectomy.
If radiotherapy is not required, definitive autologous
reconstruction is performed. If radiotherapy is required,
the expander is deflated, radiotherapy is administered, the
expander is re-inflated, and autologous reconstruction
performed (104). When compared to “delayed”
reconstruction, “delayed-immediate” has been shown to
have similar flap-related complication rates, decreased
rates of revision surgery (105), and a better aesthetic
outcome (106).

Fat grafting

Fat grafting can be used to address step-off deformities
(between the chest wall and the flap), intrinsic deformities
(e.g., from fat necrosis) and extrinsic deformities (e.g.,
from radiation or scar contracture) (6). Fat grafting can
also be used to help augment size in a volume-deficient
reconstruction, therefore allowing certain patients with
barely enough soft tissue for a microvascular free flap to
undergo autologous reconstruction (107). In a review
of mostly autologous reconstructed patients, aesthetic
outcomes were significantly improved with fat grafting,
though half of the patients required more than one
procedure, and complications occurred in approximately 6%
of procedures (6).

Volume of autologous breast reconstruction practice

High volume autologous breast reconstruction centers tend
to have lower complication rates when compared to low and
medium volume centers (where high volume was “greater
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than 44 procedures per year”) (108). Both surgery-specific
and systemic complications were inversely related to volume
of reconstruction at the center (108). When examining
microsurgical cases, low-volume centers had a 2-fold
increase in surgery-specific complications when compared
to high-volume centers (108).

Summary

Alloplastic breast reconstruction outcomes can be negatively
affected by certain patient factors. Pre- or post-mastectomy
radiotherapy, smoking, increased BMI, hypertension, and
prior breast conserving therapy are all associated with an
increase in complications and/or inferior outcomes. Silicone
gel implants provide a softer, more natural feeling breast
and these patients appear to have greater satisfaction than
those with saline implants. Patient satisfaction and aesthetic
outcomes are not different between reconstructions that use
either round or anatomically shaped implants. Immediate
reconstruction, and the use of fat grafting techniques are
likely to improve aesthetic outcomes.

Autologous breast reconstruction outcomes are affected
in a deleterious manner by radiation, increased BMI,
certain previous abdominal surgery, delayed reconstruction,
smoking, hypertension, and most likely diabetes. When
these risk factors are present, a free microvascular
reconstructive technique is preferred over a pedicled
flap for patients undergoing autologous reconstruction.
Reduced donor site morbidity can be seen in DIEP flap
reconstruction, compared to TRAM flap, but is more
obvious in bilateral reconstructions. The use of the SIEA
flap in breast reconstruction is limited due to the higher
rate of vessel thrombosis. Other types of free flaps, TUG,
SGAP, IGAP and PAP flaps, tend to be options when
abdominal tissue is not available. Fat grafting can be used to
improve aesthetic outcomes, and high volume centers are
associated with fewer complications, especially in free flap
reconstruction.

Offering patients an opportunity for breast reconstruction
is an important component of the treatiment for breast cancer.
There are many options for both alloplastic and autologous
reconstruction. Ultimately, patient and surgical risk factors
should be considered in concert with the patient’s wishes
when deciding upon a reconstructive strategy.
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