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Introduction

Obesity presents an ongoing health crisis in the United 

States (1). Standard categories for obesity are based on 

the World Health Organization (WHO) classification, 

with an overweight body mass index (BMI) defined as 

25–29.9 kg/m2, Class I obesity 30–34.9 kg/m2, Class II 
obesity 35–39.9 kg/m2, and Class III obesity >40 kg/m2. 
In the United States, a staggering 42% of women have 
Class I obesity and 12% have Class II. These numbers 
are only expected to increase (2). Concurrently, while 
the current lifetime risk of breast cancer is 13%, breast 
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cancer diagnoses continue to rise, especially at younger  
ages (3-5). Furthermore, there is an increased risk of breast 
cancer among patients with a higher BMI (6). Therefore, 
it is likely that the proportion of obesity among patients 
seeking breast reconstruction will continue to rise.

Patients with breast cancer seeking breast reconstruction 
following mastectomy have the opportunity to decide 
between various reconstructive options, including immediate 
or delayed reconstruction and implant-based reconstruction 
versus autologous reconstruction (or a combination of 
methods). In patients with obesity, breast reconstruction is 
challenging as they frequently require longer operations, 
hospital stays and have a higher risk for complications (7).  
Patients with Class III obesity that undergo any form 
of breast reconstruction have an increased risk of 
perioperative complications, major surgical complications, 
medical complications, respiratory complications, venous 
thromboembolism, and wound complications compared 
to non-obese patients (8,9). While significant obesity 
has historically been considered a contraindication in 
breast reconstruction, recent recommendations dictate 
that patients should be carefully counseled regarding an 
increased risk of complications (10). 

This review provides a summary of general approaches, 
outcomes, reconstructive techniques, and technical pearls 
for breast reconstruction following mastectomy in patients 
with obesity. We present this article in accordance with the 
Narrative Review reporting checklist (available at https://
atm.amegroups.com/article/view/10.21037/atm-23-1599/rc).

Methods

A literature search was conducted to identify studies 
assessing breast reconstruction considerations in patients 
with obesity (Table 1). The search was performed on 

PubMed and was limited to English language studies 
published between 1990 and 2023 (search was done in 
April 2023). Key words included were: obesity, breast 
reconstruction, autologous, implant, prosthesis, obese, 
complications, BMI, DIEP, TRAM, MS-TRAM, mesh, 
patient satisfaction. Primary studies, case reports, chart 
reviews, and qualitative studies were included. Additional 
articles were identified for inclusion based on a review 
of references, as well as a web-based search, to identify 
additional studies that were not captured with the primary 
search strategy. 

Managing the skin flap

The optimization of outcomes of breast reconstruction 
in patients with obesity builds upon the mastectomy 
techniques employed by surgical oncology. In contrast 
to radical  mastectomies,  skin sparing and nipple 
sparing mastectomies allow for enhanced preservation 
of mastectomy flap perfusion and viability. When 
considering the skin envelope, the hypodermis contains 
adipocytes and the subdermal vascular supply to the 
overlying mastectomy skin. Careful dissection between the 
hypodermis and mammary glands, minimization of trauma 
to the hypodermis, and preservation of intercostal artery 
perforators at the lateral border of the sternum are integral 
to maintaining skin flap viability. Additional consideration 
for skin flap perfusion must be given due to the increased 
grade of breast ptosis in patients with obesity (11). 

Mammary hypertrophy is common in patients with 
obesity. Surgically, this results in redundancy of the 
mastectomy skin flap and longer operative times for both the 
mastectomy and reconstruction. As they have a significant 
degree of ptosis, they should be counseled about the higher 
risk of nipple and mastectomy flap necrosis (11). Redundancy 
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Table 1 Sources used for this narrative review

Items Specification

Date of search April 1, 2023

Databases and other sources searched PubMed, Google

Search terms used “Obesity”, “Breast Reconstruction”, “BMI”, “Autologous”, “Implant”, “Prosthesis”, “Obese”,  
“Complications”, “DIEP”, “TRAM”, “MS-TRAM”, “Mesh”, “Patient Satisfaction”

Timeframe 1990–2023

Inclusion criteria English language, primary studies, case reports, chart reviews, qualitative studies

Selection process Authors Cevallos P, Berry C

https://atm.amegroups.com/article/view/10.21037/atm-23-1599/rc
https://atm.amegroups.com/article/view/10.21037/atm-23-1599/rc
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of the mastectomy flap can be managed with a skin reducing 
mastectomy (12), most commonly utilizing an inverted T 
incision (Wise Pattern) that allows for reduction of skin in 
both horizontal and vertical vectors and minimization of the 
amount of dysvascular tissue retained (13). These incision 
patterns require a close discussion and coordination with 
the oncologic breast surgeon. 

While the obese population may have more abundant 
skin, its quality can be compromised in the presence of 
radiation. Radiation-induced skin fibrosis has deleterious 
effects on skin elasticity and wound healing ability, leading 
to increased complication rates for all patients with a 
history of radiation in the reconstructive surgical field. 
Although not unique to the obese population, a delayed 
reconstruction with autologous tissue is recommended to 
reduce complication rates and increase patient satisfaction. 
The reason for this is that critical structures or foreign 
body exposure resulting from suboptimal wound healing 
are more concerning than wound dehiscence along a well-

vascularized flap or abdominal flap site suture line (11). 
Pocket control is critical for reducing the risk of seroma 

and improving the aesthetic outcome of the reconstruction. 
Further pocket control may be required to adequately 
address the tendency of both the lateral subcutaneous tissue 
to settle towards the posterior axillary line and the cephalad 
subcutaneous tissue to retract further along the vertical axis 
after mastectomy. 

Goldilocks mastectomy technique

The Goldilocks mastectomy technique, originally 
described by Richardson in 2012, was developed with 
the goal of creating a technique which would allow a 
safe breast reconstruction alternative for patients with 
significant comorbidities, particularly elevated BMI (14). 
This technique utilizes redundant mastectomy flap tissue 
to reconstruct a breast mound (Figure 1). Specifically, 
de-epithelized redundant inferior dermal flaps are used 
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Figure 1 Visual depiction of the Goldilocks mastectomy technique utilizing redundant mastectomy flap tissue to reconstruct a breast 
mound.
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for lower pole coverage, soft tissue support and auto-
augmentation, while the superior medial and lateral 
flaps portion of the inferior dermal flap is folded over to 
create a reconstructed breast mound. It takes advantage 
of a vascularized inferior dermal flap and addresses both 
redundant mastectomy skin while also diminishing the 
resulting extensive dead space in the prepectoral space 
following mastectomy (12). These inferior dermal flaps and 
the mastectomy skin flaps provide a substrate for future 
serial fat grafting to further augment the reconstruction to 
create the breast mound. The Goldilocks technique offers 
shorter operating time, shorter recovery, greater cost-
effectiveness, and requires no additional donor site (15). In 
this manner, this technique minimizes the complications 
of both implant- based and abdominally based autologous 
reconstruction, however may still be used in the setting of 
implant or autologous reconstruction. When used alone, 
there is no risk of implant infection, capsular contraction, 
implant rupture, and decreased risk of fat necrosis, 
superficial skin loss, and abdominal bulge or hernia (15). 
This technique has been shown to be a favorable option 
for patients with obesity, especially for patients who 
desire a smaller breast and do not want to undergo a full 
reconstruction (15,16). Further, it is often necessary in the 
setting of revision after adjuvant radiation (15). 

It should be noted that the technique has several inherent 
disadvantages. The wise pattern or goldilocks technique has 
a higher rate of wound complications compared to a simple 
horizontal incision, given the T point inset. Additionally, the 
size of the breast mound is limited by the pre-mastectomy 
breast size and thickness of the mastectomy skin flaps. This 
technique may result in a lack of final projection of the 
reconstructed breast tissue and offers less control of shape and 
volume (17). Revision may be required which could include 
secondary implant placement, fat grafting, or addition of an 
autologous tissue flap (18). A meta-analysis of obese patients 
who had undergone reconstruction with the Goldilocks 
technique found that approximately one third of patients 
ultimately undergo secondary surgery, most frequently for 
implant placement or latissimus flap reconstruction (15). 

A summary of general techniques in managing the skin 
envelope, flap redundancy, and pocket control for breast 
reconstruction in patients with obesity can be found in Table 2.

Complications
 

Obesity is a well-established risk factor for minor and major 
surgical complications, a finding that is reflected in studies 

of surgical outcomes of both implant and autologous breast 
reconstruction in the setting of obesity (7,19-23). Obesity 
is also highly associated with conditions known to increase 
surgical complications, such as higher American Society 
of Anesthesiologists (ASA) physical status score, longer 
operative time, and increased length of hospital stay (9). 

The risk of infection is perhaps the most well-established 
complication associated with obesity following breast 
reconstruction. Patients with obesity have an increased rate 
of both superficial and deep wound infections (7,9,20), as 
well as increased rates of infection outside of the incision site, 
including organ space infection, pneumonia, and sepsis (9).  
Several studies have named delayed wound healing and 
dehiscence as the complication most increased by obesity 
in the setting of breast reconstruction (7,9,20). The risk of 
seroma following breast reconstruction is also substantially 
increased by obesity, potentially due to the effect of shearing 
stress associated with increased use of upper body muscles 
by obese individuals to lift oneself up, and increased dead 
space following mastectomy (7,20,23). There are conflicting 
reports on the rates of hematoma after breast reconstruction 
in patients with obesity. One study suggests there may be 
a procoagulative effect that is protective against hematoma 
development (24), while other studies find increased (20)  
or no differences (7) in rates of hematomas. While current 
literature generally shares the consensus that obesity is an 
increased risk factor for the development of fat necrosis 
following breast reconstruction, the degree to which this 
occurs is debated (7,20,23). Obesity has further been 
associated with higher rates of reoperation after breast 
reconstruction (7,9,20). Obesity is associated with a high 
rate of comorbidities, which can increase the risk of 
perioperative complications and need for reoperation. 
Additionally, obesity can affect the aesthetic outcome of 
breast reconstruction, as achieving symmetry and aesthetic 
results is more difficult given larger tissue requirements. 

A large 2016 retrospective study by Huo et al. found 
that obese breast reconstruction patients ultimately incur a 
higher complication cost, averaging $4,684 for non-obese 
patients, $6,250 for patients with Class I obesity, and $7,868 
for patients with Class II and III obesity (P<0.001) (25). 
The discrepancy between these costs was found to be fueled 
higher infection rates as well as higher wound and perfusion 
complications (25). 

Although the evidence clearly indicates increased risk of 
complications in the setting of obesity, there is support for 
existence of the “obesity paradox” in breast reconstruction: 
obesity is associated with improved survival following 
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surgical breast reconstruction (19). Most frequently 
discussed in the context of joint arthroplasty, this concept 
describes the paradoxical relationship observed among 
patients with obesity experiencing higher complication rates 
yet lower mortality compared to patients without obesity 
undergoing the same operation (26). The leading hypothesis 
for this phenomenon is that a frailty phenotype is predictive 
of mortality, with body mass and weight acts as a protective 
measure for patients at risk of mortality. Additionally, some 
have theorized that the obese populations studied may 
have higher cardiorespiratory fitness than their non-obese 
counterparts, accounting for the paradoxical findings (26).

Patient reported outcomes

Studies indicate that patient reported outcome measures 
are improved across all BREAST-Q measures in the 
obese population following breast reconstruction, except 
for physical well-being of the abdomen in the case of 
abdominally based autologous reconstruction, a finding 
which only becomes evident 2 years postoperatively 
in patients with obesity (27). A retrospective study of  
460 patients who had undergone breast reconstruction 
found that overall patient satisfaction was not significantly 
different between patients with and without obesity who 

Table 2 General techniques in managing the skin envelope, flap redundancy, and pocket control for breast reconstruction in patients with obesity

Category Pearl/technique Advantages Limitations

Skin envelope Work with general surgeons to 
minimize aggressive mastectomies

Preservation of mastectomy flap perfusion and 
viability (most commonly skin sparing or nipple 
sparing mastectomy)

May not be possible if radical 
mastectomy is indicated

Dissection at junction of 
hypodermis and mammary glands 
to preserve hypodermis

Contains blood supply to mastectomy skin, 
crucial for flap viability

Contributes to thicker mastectomy 
flap

 Perioperative flap perfusion 
assessment (indocyanine green 
angiography)

 Low threshold for skin 
debridement due to compromised 
perfusion

Flap 
redundancy

Skin reducing mastectomy 
—commonly Wise Pattern closure

Indications for Wise Pattern closure: Grade 3 
ptosis, breasts with extensive stretch marks, 
require implant >800 cc, desires smaller breasts

Can result in inadequate volume of 
tissue to support prosthesis

Preservation of and utilization 
of de-epithelized inferior dermal 
mastectomy skin flap to  
auto-augment the breast  
(Goldilocks technique)

 Incisional approach can vary (most commonly 
inverted T or anchor)

 May require augmentation with fat 
grafting or revision

 Can be used in nipple reconstruction  Decreased projection of breast, 
offers less control of shape and 
volume 

 With or without immediate reconstruction (DTI 
or 2-stage) with or without ADM

 Can be used for salvage after implant-based 
reconstruction

 Alternative for patients who are poor candidates 
for traditional reconstruction or prefer 1-stage 
reconstruction

Pocket control Reposition displaced 
subcutaneous tissue (lateral tissue 
towards anterior axillary line, 
cephalad tissue more caudally)

Eliminate dead space, decrease risk of seroma, 
improved aesthetics

–

DTI, direct-to-implant; ADM, acellular dermal matrix.
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underwent implant-based breast reconstruction. However, 
for patients who underwent breast reconstruction with a 
free or pedicled TRAM flap, overall satisfaction rates were 
lower (70%) for obese individuals compared to patients of 
normal weight (76%) (28). 

Srinivasa et al. published a 2020 study of BREAST-Q 
results from 1444 patients,examining the differences 
in patient responses between patients with and without 
obesity who underwent implant-based reconstruction (29).  
They found that overall satisfaction decreased as BMI 
increased, from 65.7% in patients who were underweight 
or normal weight to 58.6% in patients with obesity (29).  
However, this study also reported that patients with 
Class II and III obesity experienced a greater increase in 
psychological and sexual well-being 2 years postoperatively 
compared to patients with normal or underweight  
BMIs (29). Atisha et al .  showed that patients with 
obesity who pursued an implant-based reconstruction 
are significantly less satisfied with the ultimate aesthetic 
outcome compared to those who underwent an autologous 
reconstruction (28). This may be due to the limitation 
of implant volumes when attempting to match the 
mastectomy volume, leading to greater long-term 
satisfaction with autologous reconstruction compared to 
implants (30). Another study considering BREAST-Q 
results from 404 patients found that patient-reported 
physical well-being of the abdomen was lower in patients 
with obesity compared to non-obese patients 3 years 
following autologous breast reconstruction with abdominal 
free-tissue transfer (P<0.05) (27). Authors hypothesized 
that this finding could be accounted for by differences in 
flap types between the two groups, as patients with obesity 
were less likely to receive perforator flaps and therefore 
were more likely to sacrifice muscle at the donor site (27).

Autologous breast reconstruction

Autologous breast reconstruction uses a patient’s own 
tissue, typically from the abdomen, buttocks or back, to 
recreate a new breast. This is generally accomplished using 
a pedicled or free flap but may also take advantage of de-
epithelized inferior dermal mastectomy skin. Common flaps 
utilized in autologous breast reconstruction in patients with 
obesity include muscle-sparing transverse rectus abdominis 
musculocutaneous (MS-TRAM) and the deep inferior 
epigastric perforator (DIEP) free flaps. 

Advantages to autologous flap reconstruction

Several studies demonstrate that autologous reconstruction 
in the obese population is less likely to result in mastectomy 
skin flap necrosis, seroma, hematoma, and infection when 
compared to implant-based reconstruction (11,31,32). 
Another study found that while autologous reconstruction 
in patients with Class II and III obesity was associated 
complication rates triple those of normal weight, implant-
based reconstruction was still more likely to result in 
reconstructive failure (29). There is no clear prohibitive 
BMI to performing autologous flap reconstruction given 
the heterogeneity in the literature, which ranges from a cut-
off threshold of BMI >35 to 39.9 kg/m2 (33). 

Overall, evidence suggests that women who undergo 
autologous breast reconstruction are more likely to 
achieve reconstruction completion compared to those who 
undergo implant-based reconstruction (11). One study of  
352 reconstructions in patients with obesity found that 
>98% of autologous reconstructions had successfully 
resulted in a breast mound 2 years postoperatively, while 
only 76.8% of implant-based reconstructions had this 
outcome (P<0.001) (11). Interestingly, another study 
found that women who underwent autologous breast 
reconstruction were more likely to complete nipple areolar 
reconstruction than those who underwent implant-based 
reconstruction (11). 

In terms of patient-reported outcomes, a study by 
Klement et al. conducted a retrospective review of 
BREAST-Q data which demonstrated improved satisfaction 
following autologous reconstruction compared to implant 
reconstruction (31). Higher satisfaction with breasts 
(P<0.0001), satisfaction with outcome (P<0.01), psychosocial 
well-being (P<0.007), and sexual well-being (P<0.006) was 
reported for patients undergoing autologous reconstruction 
versus implant-based reconstruction (31). Another study 
by Liu et al. recapitulated these results at later timepoints, 
indicating that even at 10 years of follow-up, patients who 
underwent abdominal-based autologous reconstruction 
reported elevated satisfaction scores in chest physical well-
being and abdominal physical well-being (34). 

Complication rates and outcomes aside, autologous 
flap reconstruction has several advantages over implant-
based reconstruction. First, the use of autologous tissue 
results in a reconstruction that closely matches the shape, 
firmness, mobility, and warmth of the natural female breast 
anatomical structure. Autologous flap reconstruction in the 
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obese population also comes with the advantage of abundant 
tissue availability, which allows for accommodation of the 
increased reconstructive volume required in patients with 
larger body habitus (31). The reconstruction may also be 
augmented with fat grafting to optimize the final result and 
improve the volume. 

Disadvantages to autologous reconstruction

Auto logous  f l ap  recons t ruc t ion  comes  wi th  the 
disadvantages of increased operative time, additional donor 
site wounds and dissections, and complications such as 
fat necrosis and flap failure (31). When autologous breast 
reconstruction is performed in the obese population, 
delayed healing and donor-site infection are the most 
common donor-site complications reported (31,32). Panayi 
et al.’s meta-analysis found that obesity was associated with 
a relative risk of 1.6 for partial flap failure and 1.97 for total 
flap failure in breast reconstruction (P<0.05) (7). Another 
meta-analysis found that 1.3% of non-obese patients 
experienced partial flap failure and 1.0% experienced total 
flap failure, compared to 3.9% (P<0.002) and 2.2% (P<0.05), 
respectively, for patients with obesity (23). A study of  
179 flap reconstructions found that increasing weight of 
the flap significantly correlated with increased occurrence 
of fat necrosis. In single perforator flaps weighing more 
than 1,000 grams, more than 42.9% of flaps developed fat 
necrosis. This number decreased to 14.3% in flaps of the 
same weight with multiple perforators (35). In the obese 
population, increased flap weight may require careful 
surgical planning to include multiple perforators supplying 
the flap so as to minimize risk of fat necrosis.

Muscle sparing TRAM & DIEP flaps

Patients with obesity undergoing microsurgical breast 
reconstruction using abdominal tissue have a higher rate of 
abdominal donor site complications, but the class of obesity 
does not increase this risk (36). Additionally, the detrimental 

effects of chemotherapy may further hinder wound healing 
in this population (37). Increased flap weight resected has 
not been associated with increased flap complications, 
however, it is associated with increased rate of donor site 
would healing issues (38).

Compared to DIEP flap reconstruction, free MS-
TRAM reconstruction provides an increased number of 
perforators which may serve a function in optimizing flap 
perfusion, minimizing fat necrosis, and improving venous 
drainage. This technique also offers the ability to more 
easily capture multiple perforators down to their pedicle 
on the external iliac artery, compared to the more laborious 
intramuscular dissection with DIEP flap reconstruction. 
Mindful positioning of the patient avoids over-harvesting 
of abdominal tissue in the vertical dimension, allowing for a 
more tension-free closure (36). 

Varying degrees of remaining fascia, scarring, and 
innervation to the rectus abdominis impact donor 
site morbidity and functionality. Abdominal based 
reconstruction particularly predisposes patients with obesity 
to abdominal hernia/bulge or seroma (37). The literature 
remains unclear whether the use of mesh in patients with 
obesity increases (39) or decreases the risk of abdominal 
hernia in either DIEP or MS-TRAM flaps, with many 
conflicting reports (37,40-47). Additionally, the trade-off 
of decreased donor site morbidity in DIEP flaps comes at 
the expense of increased rates of partial flap necrosis and fat 
necrosis (48,49). 

A summary of general considerations with autologous 
breast reconstruction in patients with obesity can be found 
in Table 3.

Implant-based breast reconstruction

General considerations in implant-based reconstruction

Prior recommendations for implant-based breast 
reconstruction in the obese included pursuing delayed first-
stage reconstruction with fat grafting aimed at elevation of 

Table 3 General considerations with autologous breast reconstruction in patients with obesity

Category Pearl/technique Advantage Limitation

Flap perfusion Use of indocyanine green angiography to selectively trim the flap of 
areas of diminished perfusion to decrease chance of fat necrosis

Lowers rate of fat 
necrosis

Not readily available at 
some hospitals

Donor-site Low threshold for liberal use of mesh, especially in setting of increased 
harvested fascia

– –
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central mastectomy scarring (50). Subpectoral prosthetic 
placement was traditionally favored, with prepectoral 
placement considered in select patients with no history of 
radiation therapy and no other associated comorbidities. 
However, continued surgical experience has loosened 
contraindications for prepectoral placement in patients with 
obesity (51). Unlike in subpectoral reconstruction, prepectoral 
placement necessitates use of acellular dermal matrix (ADM). 
The reliance of ADM in prepectoral reconstruction, while 
largely advantageous (52-54), raises concerns for ADM non-
integration when used in larger quantities, as well as increased 
risk of complications such as seroma (30,51,55). Prepectoral 
breast reconstruction has been shown to have the same rate 
of skin necrosis (3.5%), wound dehiscence (5.9%), seroma 
rate (4.7%), and failure rate (1.2%) in patients with obesity 
compared to nonobese patients (56). Nguyen et al. determined 
that every one-point increase of BMI raised the odds of 
complications and explantation following implant-based breast 
reconstruction by 3.4% for prepectoral implants and by 8.6% 
for subpectoral implants (22). While patients with Class II or 
Class III obesity may experience increased implant failure after 
prepectoral reconstruction, it has also been shown that the 
presence of associated comorbidities (e.g., diabetes mellitus, 
smoking) is more predictive of the risk of complication than 
BMI alone (57). This calls into question the utility of BMI 
alone as a continuous predictor of implant-based breast 
reconstruction complications (57,58). 

Restoration of breast volume in prosthetic reconstruction 
largely depends on the available catalog of implant volumes 
offered by industry. Currently, the largest available 
implant volume on the market is 800 mL with a maximum 
recommended fill volume of 960 mL. Given that the average 
weight of mastectomy for patients with obesity is greater 
than 1,000 g (59), surgeons may be limited in their ability 
to adequately restore breast volume with implants alone. 
The ATHENA trial is currently evaluating the safety and 
effectiveness of the Mentor Large Size MemoryGel Ultra High-
Profile breast implant with a fill volume up to 1,445 mL (60). 

In patients who desire a greater breast volume than 
achievable by implant-based reconstruction alone, a hybrid 
approach using both an adjustable implant and autologous 
tissue may be pursued (61). This approach may be considered 
in patients who have a prior history of radiotherapy, which is 
a relative contraindication to implant-based reconstruction. 
The use of a f lap, traditionally a latissimus dorsi 
myocutaneous flap, in conjunction with an implant, may 
further obviate the need for additional revision procedures. 
However, combination of the latissimus dorsi flap with an 

implant may have an increased likelihood of short- and long-
term risk of infection and necessity for future exchange 
(31,62,63). Although there have been conflicting reports (64). 

Advantages to implant-based reconstruction

Despite the higher risk of complication with prosthetic 
b r e a s t  r e c o n s t r u c t i o n  c o m p a r e d  t o  a u t o l o g o u s 
reconstruction (8,11,29,32), implant-based reconstruction 
remains the most commonly technique utilized. Prosthetic 
reconstruction may be pursued immediately at the time 
of mastectomy or in a delayed fashion depending on the 
patient's clinical characteristics. The procedure is of shorter 
duration compared to autologous reconstruction, without 
the additional risk of donor site morbidity. 

Disadvantages to implant-based reconstruction

Implant-based breast reconstruction has a higher complication 
rate compared to autologous reconstruction among patients 
with obesity (8,11,29,32). Implant-based breast reconstruction 
results in a higher rate of skin necrosis, postoperative seroma, 
hematoma, infection, expander extrusion, and failure, and often 
requires multiple operations (31). In a report of 700 patients 
with obesity, Garvey et al. showed a breast reconstruction 
failure in patients of 15.8% for those with an implant-based 
reconstruction compared to a 1.5% failure rate for those 
undergoing an autologous reconstruction (32). Optimal cutoff 
values for prosthetic reconstruction have been suggested, 
ranging from a BMI of 30 kg/m2 (58) to 34 kg/m2 (32).  
However, given conflicting reports of the utility of BMI as 
a continuous predictor of postoperative complications (57), 
attention to the comprehensive health of an individual patient 
and presence of comorbidities should guide the ultimate 
reconstruction pursued (32,58). 

Timing of implant-based reconstruction

Immediate reconstruction may allow for better control of 
the mastectomy skin envelope and scar location compared to 
delayed reconstruction (56). However, delayed implant-based 
reconstruction may be preferred for patients with obesity and/
or additional comorbidities, such as post-mastectomy radiation. 
In patients who have undergone a Goldilocks reconstruction, a 
revision or augmentation of the breast mound may be indicated, 
most commonly with an implant (59%) (15). Even in patients 
with a BMI between 37–50 kg/m2, Goldilocks mastectomy 
technique with delayed implant reconstruction allowed for 
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Table 4 General considerations with implant-based breast reconstruction in patients with obesity

Category Pearl/technique Advantage Limitation

ADM –  Allows for single stage reconstruction  Costly

 Improved aesthetic outcome  Increased risk of complications 
with larger amounts of ADM

 Decreased risk of capsular contracture

Autoderm Uses patient’s own de-epithelialized 
mastectomy flap for lower pole 
coverage of an implant (65)

 Vascularized dermis provides robust barrier for 
implant

Limitations with nipple-sparing 
mastectomy

 With or without ADM for upper pole coverage if in 
prepectoral plane

 Similar complication rate to ADM

 More affordable compared to ADM

Plane Prepectoral vs. subpectoral 
placement

 Similar outcomes to subpectoral Higher risk of complications 
compared to subpectoral

 No protective benefit of a subpectoral placement

 Muscle-sparing technique diminishes pain, risk of 
animation deformity, risk of long-term concavity 
of rib cage

Tissue  
expansion/
implant

 Intraoperative expansion with  
air & underinflation of tissue 
expander for vulnerable flaps

 Reduces pressure on the overlying mastectomy 
flap

Full volume restoration restricted 
to manufacturer catalog of 
available implants

 Overinflation of implant to achieve 
final volume

 Implants may be overinflated beyond fill volume 
up to the maximum recommended volume

ADM, acellular dermal matrix. 

improvements in aesthetic outcome with no implant related 
complications over a 9-month follow-up period (65). 

Outcomes in implant-based reconstruction

Concern for infection after implant-based reconstruction 
warrants aggressive action to salvage the implant and avoid 
explantation. This usually involves a hospital admission with 
a combination of intravenous antibiotic treatment, possible 
operative washout, excision of areas of concern, implant 
exchange, or removal. The result of an implant infection is 
costly, taxing, and devastating for patients (11). 

A summary of general considerations with implant-
based breast reconstruction in patients with obesity can be 
found in Table 4.

Conclusions

This article summarizes the general approaches and 
outcomes of breast reconstruction following mastectomy 
in patients with obesity. Steady advancements in oncologic 
surgery and breast reconstruction techniques has expanded 

reconstructive options for patients with obesity. Multiple 
options for breast reconstruction in this challenging patient 
population have been described in the literature, each with 
unique advantages, disadvantages, and surgical pearls. These 
include immediate or delayed implant-based, autologous, 
or hybrid breast reconstruction. Given the evolving 
landscape of breast reconstruction, patients with obesity can 
achieve a great aesthetic outcome. Choosing which type of 
reconstruction is optimal for patients ultimately requires 
a careful assessment of comorbidities and expectation 
management. 
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