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Summary Background: Specific risk factors associated with the use of blood transfusions 
during and following autologous breast reconstruction are unknown. The purpose of this study 
was to evaluate the rate of blood transfusion in autologous breast reconstruction and identify 
independent risk factors of blood transfusion in autologous breast reconstruction. 
Materials: A cohort of patients who had undergone autologous breast reconstruction was iden- 
tified using the Nationwide Inpatient Sample database from 2012 to 2014 in the United States. 
Univariate and multivariate regression analyses were performed to identify independent risk 
factors of blood transfusion in this patient population. 
Results: A total of 55,840 patients underwent autologous breast reconstruction surgery during 
this period. The overall rate of blood transfusion was 7.0%. Multivariate regression analysis 
showed that chronic anemia (adjusted odds ratio [AOR], 5.17), congestive heart failure (AOR, 
4.07), free flap (AOR, 2.03), chronic kidney disease (AOR, 1.79), hypertension (AOR, 1.39), 
chronic lung disease (AOR, 1.23), diabetes mellitus (AOR, 1.21), non-teaching hospital (AOR, 
1.20), and obesity (AOR, 1.12) were significant risk factors of blood transfusion. There was no 
association between age, race, liver disease, smoking, chemotherapy, or reconstruction-time 
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on blood transfusion. Patients who received blood transfusion had a significantly higher overall 
complication rate, longer length of hospital stay, and higher costs than patients who did not 
receive blood transfusion. 
Conclusions: The rate of blood transfusion in autologous breast reconstruction is noticeable 
(7.0%). Improved awareness of these common risk factors can allow surgeons to identify pa- 
tients with higher risk to attempt to mitigate complications. 
© 2019 British Association of Plastic, Reconstructive and Aesthetic Surgeons. Published by El- 
sevier Ltd. All rights reserved. 
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utologous breast reconstruction is associated with a higher 
ong-term satisfaction and more stable esthetic results than 
mplant-based breast reconstruction. 1,2 However, autolo- 
ous reconstruction techniques commonly involve lengthy 
rocedures susceptible to potentially devastating complica- 
ions such as flap failure, donor site morbidity, or substantial 
lood loss necessitating transfusion. To mitigate these risks, 
dentification of potentially modifiable risk factors in autol- 
gous breast reconstruction is necessary to reduce adverse 
atient outcomes, both medically and financially. The rate 
f blood transfusion has been reported from 1.6% to 95% in
utologous breast reconstruction surgery. 4–12 The reported 
ide range of blood transfusion rate might be related to
he complexity of different types of breast reconstruction, 
nstitutional (surgeons) criteria for blood transfusion, or sur- 
eon’s experience performing these complex procedures. 
here have been few studies limited to single institution 
howing the adverse effect of blood transfusion in selected 
ypes of autologous breast reconstruction. 5,6,13,14 

Maintaining adequate hemoglobin levels during the in- 
raoperative and postoperative periods is very important. 
he oxygen content in arterial blood is determined by the
mount of hemoglobin, and a decrease in arterial oxygen re-
ulting from anemia is directly associated with flap failure. 15 

he volume of perioperative blood loss and subsequent need 
or blood transfusion has been shown to increase patient 
orbidity and length of hospital stay as well as cost. 9 In ad-
ition, transfusions are not completely benign treatments 
nd are associated with risks including allergic reactions and 
emolytic reactions, which can result in coagulopathy and 
rgan dysfunction. Additionally, we need to mention about 
he risk of transfusion-transmitted infections such as HIV or 
epatitis, although the risk is extremely rare. 16 

What is unclear is the relationship between specific pa- 
ient comorbidities or type of breast reconstruction and the 
isk of blood loss necessitating transfusion during autologous 
reast reconstruction. Knowledge of the risk factors asso- 
iated with blood transfusion might help plastic surgeons 
inimize allogenic blood transfusions and their associated 
isks. To the best of our knowledge, there is no large study
valuating the risk factors of blood transfusion considering 
ll types of autologous breast reconstruction; therefore, we 
ntended 1) to evaluate the rate of blood transfusion and 
) to identify independent risk factors of blood transfusion 
n autologous breast reconstruction using the Nationwide 
npatient Sample (NIS) database. 
aterials and methods 

atabase 

he NIS database is the largest available all-payer inpatient
ealth care database in the United States, yielding national
stimates of hospital inpatient stays. The NIS database is 
art of databases and software tools developed for the
ealthcare Cost and Utilization Project (HCUP). The NIS 
atabase is drawn from all States participating in HCUP, rep-
esenting more than 97% of the U.S. population. The NIS
atabase includes a nationally represented sample of ap- 
roximately 20% of U.S. community hospitals excluding re- 
abilitation and long-term acute care hospitals (unweighted 
ata). The NIS database can be weighed to yield national
stimates. 17 Data elements within the NIS database allow 

etermination of all procedures performed during a given 
ospital admission. In addition, the NIS database comprises 
ischarge information of inpatient hospital stay, including 
atient characteristics, in-hospital postoperative complica- 
ions, length of hospital stay, total hospital charges, and ob-
erved in-hospital mortality. The NIS database does not have
ny information of complications occurring after discharge. 

ata analysis 

e studied discharge data on patients who underwent au-
ologous breast reconstruction surgery from 2012 to 2014. 
o identify our patient population, we used International 
lassification of Diseases, ninth revision, Clinical Modifi- 
ation (ICD-9-CM) 18 procedure codes of autologous breast 
econstructions including latissimus dorsi myocutaneous 
ap (LD, 85.71), pedicled transverse rectus abdominis 
yocutaneous flap (TRAM, 85.72), free transverse rectus 
bdominis myocutaneous flap (85.73), free deep inferior 
pigastric artery perforator flap (DIEP, 85.74), free superfi- 
ial inferior epigastric artery flap (SIEA, 85.75), free gluteal
rtery perforator flap (GAP, 85.76), and other types of
utologous breast reconstruction including non-otherwise 
pecified (85.71 and 85.79). ICD-9 CM codes of blood trans-
usion were used to detect patients who received blood
ransfusion. 
To identify immediate versus delayed autologous breast 

econstruction, patients who had ICD-9-CM procedure codes 
f mastectomies in combination with autologous breast re- 
onstruction codes were included in the immediate breast 
econstruction group. Analyzed preoperative factors were 
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Table 1 Characteristics of patients who underwent autolo- 
gous breast reconstruction in the United States during 2012–
2014. 

Characteristics Overall 

Number 55,840 
Age (year) 

Mean 52 ± 10 
Median 52 
Mode 52 
Over 65 (%) 11.3 

Race (%) 
White 71.0 
Black 13.5 
Hispanic 8.2 
Asian/Islander 3.1 
Native American 0.3 
Other 3.9 

Comorbidity (%) 
Diabetes mellitus 7.8 
Hypertension 26.9 
Congestive heart failure 0.6 
Chronic lung disease 8.9 
Chronic kidney disease 0.7 
Liver disease 0.6 
Smoker 17.9 
Obesity 10.0 
Chronic anemia 5.8 

Teaching hospitals (%) 80.0 
Immediate reconstruction (%) 40.0 
Prior chemotherapy (%) 11.7 
Prior radiation (%) 16.7 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

patient characteristics, patient comorbidities, type of au-
tologous breast reconstruction, timing of reconstruction,
history of chemotherapy or radiotherapy, and teaching sta-
tus of the hospital. The main outcome measures of this
study were 1) the overall rate of blood transfusion, and
2) risk factors of blood transfusion in this patient popula-
tion. Additionally, we compared the perioperative outcomes
(complications, mortality, length of hospital stays, and total
hospital charges) of patients who received blood transfusion
with patients who did not. 

Statistical analyses: All statistical analyses for the NIS
database were performed using SAS software version 9.4
(SAS Institute, Cary, North Carolina). As the NIS database is
a stratified sample of 20% of all the U.S. hospitals, discharge
weight was used to create national estimates for all analy-
ses. We used univariate and multivariate regression analy-
ses to identify independent predictors of blood transfusion
following autologous breast reconstructive surgery. Factors
were statistically significant in univariate analyses or fac-
tors that were clinically expected to have an impact on
blood transfusion were included in multivariate regression
analysis. Statistical significance was set at p -values < 0.05. 

Results 

A total of 55,840 patients were identified who underwent
autologous breast reconstruction during this period. Ana-
lyzing patient characteristics, the mean age was 52 years
old and 11.3% of the patients were older than 65 years
old ( Table 1 ). The majority of the patients were Caucasian
(71.0%) and the three most common comorbidities were hy-
pertension (26.9%), chronic lung disease (8.9%), and dia-
betes mellitus (7.8%). The two most common types of autol-
ogous breast reconstruction were DIEP (31.6%) and LD flap
(31%). Considering the timing of breast reconstruction, the
majority of patients underwent delayed (60%) versus imme-
diate (40%) breast reconstruction. In addition, the major-
ity of the operations were performed at teaching hospitals
(80%). 

The overall rate of blood transfusion was 7.0%. The low-
est rate of blood transfusion was reported in LD flap pa-
tients (3.3%), whereas the highest blood transfusion rate
was found in the GAP flap patients (22.5%) ( Table 2 ). Pa-
tients who received blood transfusion had a significantly
higher complication rate (29.55% vs. 8.48%; p < 0.01),
longer mean length of stay (6.6 days vs. 3.6 days; p < 0.01),
higher mean total hospital charges ($126,278 vs. $76,617;
p < 0.01), and higher in-hospital mortality rate than those
who did not receive blood transfusion (0.51% vs. 0.02%;
p < 0.01). All of the evaluated postoperative complications
were significantly higher in patients who received blood
transfusion except rates of fat necrosis and seroma rates,
for which there was no significant difference between these
two groups ( Table 3 ). 

The results of univariate and multivariate regression
analyses are shown in Table 4 and Table 5 , respec-
tively. Using multivariate regression analysis ( Table 5 ),
chronic anemia (adjusted odds ratio [AOR], 5.17; CI: 4.73–
5.65; p < 0.01), congestive heart failure (AOR, 4.07;
CI: 3.08–5.37; p < 0.01), free flap (AOR, 2.03; CI: 1.89–
2.19; p < 0.01), chronic kidney disease (AOR, 1.79; CI:
1.35–2.38; p < 0.01), hypertension (AOR, 1.39; CI: 1.29–
1.50; p < 0.01), chronic lung disease (AOR, 1.23; CI:
1.10–1.37; p < 0.01), diabetes mellitus (AOR, 1.21; CI:1.08–
1.36; p < 0.01), non-teaching hospital (AOR, 1.20; CI:1.10–
1.30; p < 0.01), and obesity (AOR, 1.12; CI:1.01–1.25;
p < 0.01) were found to be significant risk factors of
blood transfusion. However, there was no association be-
tween age, race, liver disease, smoking, prior history of
chemotherapy, or reconstruction time (immediate versus
delayed) on blood transfusion. In addition, patient with a
prior history of radiation had a significantly lower rate blood
transfusion (AOR, 0.76). 

Discussion 

Identification of independent risk factors could help min-
imize the need for perioperative blood transfusions and
their associated risks during autologous breast reconstruc-
tion. A large-scale patient database comprising those who
underwent autologous breast reconstruction was reviewed
to determine the following on the rate of perioperative
blood transfusions: patient characteristics including comor-
bidities, type and timing of breast reconstruction, radiation
and chemotherapy, as well as teaching status of the hos-
pital. Consistent with prior studies, 2,3,9,10 our data analy-
ses identified a higher overall complication rate (3.5 times
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Table 2 Frequency of autologous breast reconstruction type and blood transfusion rate. 

Autologous breast reconstruction types Overall frequency (%) Blood transfusion (%) 

LD flap 17,330 (31.04%) 574 (3.3%) 
Pedicled TRAM flap 6490 (11.62%) 625 (9.6%) 
Free TRAM flap 8910 (15.96%) 960 (10.8%) 
DIEP flap 17.660 (31.63%) 1550 (8.8%) 
SIEA flap 385 (0.69%) 40 (10.4%) 
GAP flap 354 (0.64%) 80 (22.5%) 
Not otherwise specified 4710 (8.43%) 75 (1.6%) 
∗Latissimus dorsi myocutaneous flap (LD), pedicle transverse rectus abdominis myocutaneous flap (TRAM), Free deep inferior epigastric 
artery perforator flap (DIEIP), free superficial inferior epigastric artery flap (SIEA), free gluteal artery perforator flap (GAP). 

Table 3 Comparison of outcomes in autologous breast reconstruction with and without blood transfusion. 

Outcomes Without transfusion: Number of 
patients 51,935 (93%) 

With transfusion: Number of 
patients 3905 (7%) 

p -value 

Urinary tract infection 455 (0.88%) 60 (1.54%) < 0.01 
Pneumonia 130 (0.25%) 70 (1.79%) < 0.01 
Acute respiratory failure 235 (0.45%) 67 (1.79%) < 0.01 
Acute kidney injury 275 (0.53%) 95 (2.43%) < 0.01 
Venous thromboembolism 35 (0.07%) 25 (0.64%) < 0.01 
Myocardial infarction 15 (0.03%) 5 (0.13%) < 0.01 
Stroke 20 (0.04%) 10 (0.26%) < 0.01 
Wound infections 600 (1.16%) 150 (3.84%) < 0.01 
Wound dehiscence 368 (0.71%) 68 (1.76%) < 0.01 
Hematoma 1005 (1.94%) 460 (11.78%) < 0.01 
Fat necrosis 455 (0.88%) 35 (0.90%) 0.89 
Seroma 605 (1.16%) 55 (1.41%) 0.17 
Flap failure 524 (1.01%) 120 (3.07%) < 0.01 
Overall complication rate 4405 (8.48%) 1155 (29.58%) < 0.01 
Length of hospital stay (days) 3.6 ( ± 2.5) 6.6 ( ± 8.8) < 0.01 
Mean total hospital charges 
($) 

76,617 ( + /–52,462) 126,278 ( + / −100,199) < 0.01 

In-hospital mortality 10 (0.02%) 20 (0.51%) < 0.01 
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igher), longer mean length of hospitalization (in average 
 days longer hospital stay), and higher hospital costs in 
atients who received perioperative blood transfusion than 
n those who did not. The current study showed the worse
utcomes in patients who received blood transfusion; how- 
ver; it is impossible to state whether blood transfusions 
re a symptom or a cause of the adverse outcomes in these
atients. 
The current study showed that the overall rate of blood 

ransfusion in relation to autologous breast reconstruction 
as 7% and varied rate between reconstruction techniques. 
pon review of the literature, there are references to trans-
usion rates from 1.6% to 95%. 3–12 The reported wide range
f blood transfusion rate might relate to the complexity of
ype of breast reconstruction, institutional/surgeons crite- 
ia for blood transfusion, or surgeon’s experience perform- 
ng these complex procedures. Comparing blood transfusion 
ate based on the flap donor site, patients with an LDF flap
ad the lowest rate of blood transfusion (3.3%), followed by 
bdominal-based reconstruction (8.8% in DIEP flap to 10.8% 

n free TRAM flap) and gluteal-based reconstruction (22.5%). 
his finding might be related to 1) the complexity and 
ssociated morbidity of autologous breast reconstruction 
ype and 2) frequency of the performed reconstruction 
echnique. There are previous large nationwide studies that 
howed the LD flap was associated with the lowest rate of
ostoperative complications among the other types of au- 
ologous breast reconstruction. 3,19 The highest rate of blood 
ransfusion was associated with the GAP flap (22.5%), and
imultaneously, the GAP flap was the least frequently used 
ype of autologous breast reconstruction. The challenging 
erforator dissection and need for microsurgical expertise 
ay contribute to the reluctant use of the GAP flap by many
econstructive surgeons. However, the ability to perform a 
ingle-stage breast reconstruction with buttock tissue when 
bdominal or thigh tissue is unavailable provides a signif-
cant service to the patient desiring an autologous breast
econstruction. 20 

Furthermore, our study demonstrates that free flap- 
ased reconstruction had twice the higher rate of blood
ransfusion than pedicled-based reconstruction. Similarly, 
art et al., 3 in a study using The National Surgical Quality
mprovement Program (NSQIP) database comparing out- 
omes of different types of autologous breast reconstruc- 
ion, showed the free flap breast reconstruction was asso- 
iated with a significantly higher rate of blood transfusion
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Table 4 Univariate regression analysis for blood transfu- 
sion following autologous breast reconstructive surgery. 

Factors AOR (95% CI ∗) p -value 

Age group 

< 65 years Reference Reference 
≥65 years 0.93 (0.83–1.03) 0.16 

Race NS ∗ NS 
Comorbidities 

No comorbidities Reference Reference 
Hypertension 1.56 (1.46–1.67) < 0.01 
Chronic lung disease 1.40 (1.27–1.56) < 0.01 
Diabetes mellitus 1.54 (1.39–1.72) < 0.01 
Congestive heart failure 6.14 (4.81–7.84) < 0.01 
Chronic kidney disease 3.26 (2.53–4.21) < 0.01 
Liver disease 0.83 (0.53–1.31) 0.42 
Obesity 1.43 (1.30–1.58) < 0.01 
Chronic anemia 6.12 (5.62–6.66) < 0.01 
Smoking 1.02 (0.93–1.10) 0.72 

Reconstruction type 

Pedicled flap Reference Reference 
Free flap 2.01 (1.87–2.16) < 0.01 

Reconstruction timing 
Immediate Reference Reference 
Delayed 1.0 (0.93–1.07) 0.94 

History of chemotherapy 
No Reference Reference 
Yes 0.97 (0.88–1.08) 0.59 

History of radiotherapy 
No Reference Reference 
Yes 0.77 (0.70–0.85) 0.91 

Teaching status of hospitals 
Non-teaching hospital Reference Reference 
Teaching hospital 0.97 (0.90–1.05) 0.50 

∗ AOR, Adjusted Odds Ratio; CI: Confidence Interval; NS: Not 
Significant. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 5 Multivariate regression analysis for blood transfu- 
sion following autologous breast reconstructive surgery. 

Factors AOR (95% CI ∗) p -value 

Age group 

< 65 years Reference Reference 
≥65 years 0.92 (0.82–1.03) 0.17 

Comorbidities 
No comorbidities Reference Reference 
Hypertension 1.39 (1.29–1.50) < 0.01 
Chronic lung disease 1.23 (1.10–1.37) < 0.01 
Diabetes mellitus 1.21 (1.08–1.36) < 0.01 
Congestive heart failure 4.07 (3.08–5.37) < 0.01 
Chronic kidney disease 1.79 (1.35–2.38) < 0.01 
Liver disease 0.71 (0.44–1.14) 0.15 
Obesity 1.12 (1.01–1.25) 0.03 
Chronic anemia 5.17 (4.73–5.65) < 0.01 
Smoking 1.06 (0.97–1.16) 0.18 

Reconstruction type 

Pedicled flap Reference Reference 
Free flap 2.03 (1.89–2.19) < 0.01 

Reconstruction timing 
Immediate Reference Reference 
Delayed 0.95 (0.88–1.02) 0.13 

History of chemotherapy 
No Reference Reference 
Yes 0.96 (0.85–1.08) 0.53 

History of radiotherapy 
No Reference Reference 
Yes 0.76 (0.68–0.84) < 0.01 

Teaching status of hospitals 
Teaching hospital Reference Reference 
Non-teaching hospital 1.20 (1.10–1.30) < 0.01 

∗ AOR, Adjusted Odds Ratio; CI: Confidence Interval; NS: Not 
Significant. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

than pedicled flaps (free flap: 7.1% vs. LD flap: 1.6% and
pedicled TRAM flap: 1.9%). Plastic surgeons should consider
this when selecting the appropriate type of breast recon-
struction especially in patients with additional risk factor(s)
of blood transfusion. 

With regard to patient comorbidities, chronic ane-
mia (AOR, 5.17) and CHF (AOR, 4.07) were two major
risk factors of perioperative blood transfusion. Chronic
or preoperative anemia has consistently been shown in
the literature to be a strong predictor of perioperative
transfusion requirement with autologous breast reconstruc-
tion. 5,11 Therefore, identifying anemic patients by obtaining
preoperative complete blood count (CBC) is crucial, and
correction of anemia before breast reconstruction should
be considered with the hope of reducing blood transfusion
in this patient population. Other comorbidities that were a
minor risk factor of blood transfusion included chronic kid-
ney disease (AOR, 1.79), hypertension (AOR, 1.39), chronic
lung disease (AOR, 1,23), diabetes mellitus (AOR, 1.21), and
obesity (AOR, 1.12). With these data, preoperative evalu-
ations for autologous breast reconstruction should include
discussions of patient comorbidities and their associated
risks of perioperative blood loss necessitating transfusion.
Furthermore, recognition of these risk factors should
prompt plastic surgeons to modify their approach to autol-
ogous breast reconstruction. When appropriate, surgeons
should coordinate care of patients who have strong pre-
dictors of increased intraoperative blood loss. Any patient
comorbidities that are linked to increase transfusion re-
quirements should undergo medical optimization before
surgery as well as perioperatively. 

In addition, the current study demonstrates that there
was no statistically significant correlation between age,
race, smoking, or history of prior chemotherapy and rate
of perioperative blood transfusion. However, our study
showed that patients with a prior history of radiotherapy
had a lower rate blood transfusion. Interestingly, Lym-
peropoulous et al. 5 , in a study evaluating blood loss and
transfusion rates in 131 patients who underwent DIEP flap
breast reconstruction, found no correlation between age,
chemotherapy, and/or radiotherapy or tamoxifen and blood
loss. However, they showed that longer operative time, the
presence of complication, and the greater weight of tissue
removed from the abdomen had significant correlation
with blood loss. Further, our study showed no correlation
between reconstruction timing (immediate versus delayed)
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nd blood transfusion. Consistent with our study, Ting et 
l. 11 showed that immediate reconstruction is not a predic- 
or of blood transfusion in DIEP flap breast reconstruction. 
owever, they showed anemia and bilateral breast recon- 
truction as two predictor risk factors of blood transfusion. 
Furthermore, breast reconstruction that occurred at a 

eaching hospital failed to demonstrate higher rates of 
lood transfusion. Consistent with the current study, Ma- 
oomi et al. 21 , in a study using the NIS database, showed
hat despite more complex free flap breast reconstructions 
eing performed in teaching hospitals, there was no statis- 
ically significant difference in perioperative outcomes be- 
ween teaching and nonteaching hospitals. 
The limitations of this study are similar to those of other

etrospective studies using a large database. For example, 
he data from this database are collected by trained coders; 
owever, the accuracy of the blood transfusion rate might 
e overestimated or underestimated based on the accuracy 
f reporting and/or documentation. The NIS database is an 
n-patient database without outpatient follow-up; there- 
ore, we are unable to capture readmissions and post- 
ischarge complications including blood transfusions. More- 
ver, we were unable to identify 1) the indications for blood
ransfusions that may vary by institution or surgeon, 2) units 
f transfused blood, and 3) intraoperative versus postopera- 
ive blood transfusion in these patients. For example, there 
ay be reconstructive surgeons who do not follow evidence- 
ased guidelines on transfusion or have specific indications 
or blood transfusion. In addition, we were unable to iden-
ify unilateral versus bilateral reconstructions, which may 
ikely have an effect on blood transfusion rate. 11 Although 
e were unable to evaluate the effect of fresh versus old
ed blood cell transfusion, Lee et al. 6 , in a retrospective
tudy evaluating the effect of age of blood transfused in 
61 patients who underwent free muscle-sparing TRAM flap, 
howed that patients who received old blood (stored > 14 
ays) compared with those who received fresh blood (stored 
 < 14 days) or no transfusion had a higher incidence of com-
lications (44.1% vs. 20% or 12.8%; p < 0.05). Therefore,
he availability of fresh blood might be considered while 
reparing these patients especially with a higher risk for 
lood transfusion. Lastly, the surgical techniques involved 
ith each flap type were not discussed, and we, therefore,
annot comment on the degree of complexity of each flap in
elation to transfusion requirement. Despite the mentioned 
imitations, to the best of our knowledge, this is the largest
tudy concentrating on the risk factors of blood transfu- 
ion in autologous breast reconstruction using a nationwide 
atabase. 
In conclusion, the rate of blood transfusion in autologous 

reast reconstruction is not insignificant. Increased rates of 
lood transfusion are associated with higher complication 
ates related to surgery. The major independent risk fac- 
ors that were identified include chronic anemia, conges- 
ive heart failure, and free flap-based reconstruction. Im- 
roved awareness of these common risk factors can allow 

urgeons to identify patients with higher risk to attempt to
itigate complications. Future prospective studies will re- 
uire to evaluate the risk factor of blood transfusion in au-
ologous breast reconstruction in detail with consideration 
f the limitations of this study. 
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