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Aim: Breast reconstruction has several beneficial effects on psychosocial well-being and 
quality of life. The ultimate goal has always been to create the most natural breast mound. 
Thus in many centers, the unilateral pedicled transverse rectus abdominis myocutaneous 
(TRAM) flap remains the most common technique for breast reconstruction. Our objective 
was to retrospectively compare the outcomes of ipsilateral and contralateral pedicle TRAM 
flaps. Methods: The total of 110 patients underwent unilateral breast reconstruction with 
pedicle TRAM flap at Cancer Institute of Tehran University of Medical Science from 
January 1996 to June 2011. Premorbid risk factors, postoperative outcomes and demographic 
data were assessed. The analysis of the recordings was done by SPSS 20. Results: Out of 
110 patients who were included in the study, 87 had ipsilateral and 23 contralateral pedicle 
TRAM flaps. The incidence of flap complications that did not require surgical intervention 
was 19.7% in ipsilateral and 30.4% in contralateral pedicle TRAM flap. The incidence of 
flap loss requiring revision was significantly higher in contralateral group (P = 0.001). Major 
complications were noted in 11.5% of the ipsilateral pedicle TRAM patients and 26.1% of the 
contralateral group (P < 0.001). Minor complications were noted in 17.2% of the ipsilateral 
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INTRODUCTION

Breast reconstruction has several beneficial effects on 
the psychosocial well-being and quality of life. Different 
studies have shown that breast reconstruction 
improves self-image, sexuality, and decreased rates 
of depression in women who have had mastectomy[1]. 
Additionally, patients who undergone reconstruction 
with autologous tissue, in comparison with those who 
have undergone reconstruction with tissue expanders/
implants, have better long-term quality of life[2].

Transverse rectus abdominis myocutaneous (TRAM) 
techniques have long been applied but selecting a 
superior technique is controversial. The selection of 
the best procedure significantly affects the outcome 
of flap viability, patients’ satisfaction, and quality of 
life[3]. The pedicle TRAM flap is still one of the most 
common procedure performed in many centers. 
Our study demonstrates that it is associated with 
a low complication rate and a high level of patient 
satisfaction in our center[4].

Morbidity and adverse events following different 
reconstructive breast surgeries are reported to be 
widely varied. In general, patients selected for pedicle 
TRAM flap reconstruction must have adequate 
abdominal soft t issue for the procedure to be 
successful. There are several identified risk factors 
contributing to the post operative complications of 
pedicle TRAM flap reconstruction. These factors 
are cigarette smoking, obesity, prior radiation 
therapy, abdominal surgery, and significant medical 
comorbidities[5].

As the experience and comfort with micro-surgical 
techniques and instrumentat ion and post-op 
monitoring facilities are not available in all centers. 
Surgeons perform the pedicle TRAM flap because it 
demands less technical and facility requirements and 
has fewer complete flap loss in comparison with free 
flap techniques[6].

Rotation of pedicle TRAM flap can be ipsilateral 
or contralateral. Some surgeons believe that the 
ipsilateral procedure might result in more tension on 
the vascular pedicle and folding of the pedicle could 

reduce the blood supply of the flap[7,8]. In order to 
avoid the folding and the vascular flow surgeons have 
preferred to use the contralateral pedicle TRAM flap. 
The contralateral pedicle TRAM flap also seemed 
to have some aesthetic limitations due to ablation of 
the xiphoid subunits and the medial infra-mammary 
fold. There are also some limitations from the 
shorter pedicle length[7]. There are reports indicating 
differences in early and long-term outcome of these 
two techniques[9]. Some authors reported similar 
safety of both techniques[10] while others favored one 
pedicle TRAM technique over the other one[8,9].

Our objective was to retrospectively compare 
outcomes of ipsilateral and contralateral pedicle TRAM 
flaps in a retrospective cohort study. In our center 
free flaps for breast reconstruction are not routinely 
performed. Therefore we performed this study to 
analyze the outcomes and complications of TRAM 
flaps performed in our center. We were able to assess 
the risk factors which could cause more post-operative 
complications and compare the results of ipsilateral 
and contralateral TRAM flaps retrospectively. We 
are aware that free flaps will substitute TRAM flaps 
inevitably, so in this study we measured the results of 
TRAM flaps in our center. The study primary endpoints 
were postoperative morbidity (defined as occurrence 
of at least one of the postoperative complications 
within the follow-up period), need for re-hospitalization 
and need for re-operation.

METHODS

In total of 110 patients who underwent unilateral breast 
reconstruction with pedicle TRAM flap at the Cancer 
Institute of Tehran University of Medical sciences 
from January 1996 to June 2011, were included in 
this study. The ethics committee accepted this study 
and the patients were informed about it during their 
follow-up exams. Patients with micro-vascular super-
charging of the flap or those who received a bi-pedicle 
or bilateral TRAM flap were excluded. Patients’ age, 
height, weight, history of smoking, and associated 
comorbidities (diabetes mellitus, dyslipidemia and 
hypertension), steroid use, history of liposuction, tumor 
staging (based on TNM criteria), presence of tumor 
markers (estrogen receptor status, progesterone 

pedicle TRAM patients and in 34.8% of the contralateral group (P < 0.001). Total early hospital stay was longer in contralateral 
pedicle TRAM flaps (7.66 days vs. 10.68 days, P = 0.83). Higher complications were encountered in contralateral pedicle TRAM 
flaps compared to ipsilateral pedicle TRAM patients (39.1% vs. 19.5%, P = 0.001). The type of pedicled TRAM flap (ipsilateral vs. 
contralateral), had significant effect on complications (odds ratio =  0.007, P = 0.002) while other variables had no significant effect on 
the incidence of complications. Conclusion: This study indicates that the overall outcome and mid-term morbidity-free survivals of 
ipsilateral pedicle TRAM flap breast reconstruction are statistically superior to contralateral pedicle TRAM flap breast reconstruction. 
Both of these procedures are reasonably feasible and safe. These findings lead us to discourage the use of contralateral pedicle TRAM 
flap when an ipsilateral option is feasible.
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receptor, P53, Her2Neu), history of post-mastectomy 
radiotherapy or chemotherapy and finally the time 
length between mastectomy and reconstruction 
were abstracted from the medical records. Type of 
pedicle TRAM (ipsilateral vs. contralateral), timing of 
the procedure (immediate vs. delayed), and usage 
of mesh for the abdominal wall closure were also 
recorded.

All patients had follow-up examinations every week for 
the first month and monthly thereafter for 6 months. 
Postoperative outcomes were assessed using clinical 
data records if available, otherwise we communicated 
with the patients’ physicians. The mean follow-up 
duration was 2.69 years for ipsilateral group and 3.21 
years for contralateral group.

Immediate post-reconstructive complications were 
recorded. Postoperative complications were then 
categorized into major or minor events. Complications 
which required re-admission or re-hospitalization such 
as total flap loss were defined as complete necrosis 
of the skin and fat; partial flap loss, was defined 
as ischemic tissue loss exceeding 25% of the flap. 
Wound infection was defined as redness, swelling, and 
exudate and requiring antibiotics. Seroma formation 
was defined as palpable fluctuation of subcutaneous 
tissues requiring suction or drainage. Hematoma, 
requiring evacuation, pulmonary embolism, sepsis, 
hernia, ileus and acute renal failure were categorized 
as major complications. All the other complications 
were categorized as minor.

SPSS 20 (SPSS Inc., Chicago, IL, USA) was used 
for statistical analysis, with comparison of discrete 
variables by Pearson chi-square or Fisher’s exact test, 
and comparison of means by t-test. A value of P < 
0.05 was considered significant. Predictors exhibiting 
a statistically significant relation with postoperative 
morbidity were taken for mult ivariate logist ic 

regression analysis to evaluate their independence 
as predictors. Odds ratio (OR) and 95% confidence 
intervals were calculated.

RESULTS

Table 1 presents the baseline characteristics of the 
study population and the type of procedures. Out of 
110 patients who were included in the study, 87 had 
ipsilateral and 23 contralateral pedicle TRAM flaps. 
There were no significant differences in demographic 
characteristics between ipsilateral and contralateral 
pedicle TRAM flap groups. Tumor size and the 
number of lymph node involvement were higher in 
contralateral pedicle TRAM flap group. Immediate 
reconstruction was more commonly performed in 
contralateral pedicle TRAM flap group, (34.8% vs. 
10.3%, respectively).

Co-morbidities included hypertension, diabetes mellitus, 
hyperlipidemia, presence of abdominal scar, and 
smoking. The two procedures had similar clinical and 
demographic characteristics. Co-morbidities were more 
common in ipsilateral pedicle TRAM group.

Table 2 summarizes the categories of complications 
during follow-up period. Comparing the ipsilateral with 
the contralateral TRAM groups, the incidence of flap 
complications that did not require surgical intervention 
was 19.7% in ipsilateral and 30.4% in contralateral 
pedicle TRAM flap, respectively. The incidence of 
flap loss requiring revision was significantly higher in 
contralateral group (P = 0.001). Major complications 
(any complication that required hospital admission 
or operative procedure) were noted in 11.5% of the 
ipsilateral pedicle TRAM patients and 26.1% of the 
contralateral group (P < 0.001). Minor complications 
were noted in 17.2% of the ipsilateral pedicle TRAM 
patients and in 34.8% of the contralateral group, 
respectively (P < 0.001). When individual complications 

Characteristics Ipsilateral pedicled
TRAM (n = 87)

Contralateral pedicled
TRAM (n = 23) P

Age (years), mean ± SD 42.58 ± 9.15 39.22 ± 6.6 0.99
Body mass index (kg/m2), mean ± SD 27.43 ± 4.28 24.54 ± 3.47 0.64
Diabetes mellitus 9 (10.1) 1 (4.3) 0.003
Hypertension 6 (6.9) 1 (4.3) 0.002
Hyperlipidemia 1 (1.1) 0 (0.0) 0.011
Tobacco use 7 (8) 1 (4.3) 0.005
Abdominal scar 22 (25.3) 11 (47.8) 0.004
History of radiotherapy 65 (74.7) 12 (52.2) 0.025
History of chemotherapy 61 (70.9) 19 (82.6) 0.67
Immediate reconstruction 9 (10.3) 8 (34.8) 0.001
Time between mastectomy and reconstruction 50.39 ± 42.14 36.51 ± 30.65 0.071

Table 1: Baseline characteristics of the study population and the type of procedures for breast reconstruction, n (%)

TRAM: transverse rectus abdominis myocutaneous
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were compared by procedure group, sub-flap 
hematoma, sub-flap seroma, flap necrosis, and 
flap wound infection were significantly higher in 
contralateral pedicle TRAM patients.

As summarized in Table 2, the total early hospital 
stay was longer in contralateral pedicle TRAM flaps. 
(7.66 days vs. 10.68 days, P = 0.83). There were 
higher complications in contralateral pedicle TRAM 
flaps  (39.1% vs. 19.5%, P = 0.001). Flap necrosis and 
sub-flap seroma were two most common early post-
operative complications in both groups.

Logistic regression was used to assess the effect of 
procedure technique (ipsilateral vs. contralateral) on 
major, minor and ischemic flap complications while 
controlling for patient age, body mass index (BMI), 
radiation therapy, procedure timing, surgical delay of 
the flap, comorbidities, smoking and abdominal scar 
[Tables 3 and 4].

The type of pedicle TRAM flap (ipsilateral vs. 
contralateral), had significant effect on complications 
(OR = 0.007, P = 0.002). Other variables had no 
significant effect on the incidence of complications.

DISCUSSION

Although the pedicle TRAM flap provided a foundation 
for the burgeoning field of breast reconstruction, 
the overall contemporary trend has focused on 
approaches which provide improved aesthetic 
outcomes while minimizing complications and donor 
site morbidity. The most advantageous benefit of 
pedicle TRAM flaps as a method of autogenous 
reconstruction is to employ removed excess lower 
abdominal tissue thorough a cosmetic abdominoplasty 
and achieve a long lasting satisfactory outcome. To 
do this, careful selection of patients and the best 
procedural technique in addition to pre-operative 
risk profile management can effectively reduce post-
operative adverse events.

A history of mastectomy, chest wall radiation, 
advanced age, tobacco use, and some other 
underlying medical conditions are identified as 
predisposing factors to postoperative complications[5]. 
In our study, based on conclusions from the 
multivariable regression model, none of the study 
variables other than the laterality of the flap could 
predict morbidity.

The overall rate of morbidity observed in our study 
regardless of the type of technique was 27.4%. This 

Characteristics Ipsilateral pedicled
TRAM (n = 87)

Contralateral pedicled
TRAM (n = 23) P

Length of stay in hospital (days), mean ± SD 7.66 ± 7.27 10.68 ± 7.25 0.83
Total morbidity 17 (19.5) 9 (39.1) 0.001
Flap ischemia 1 (1.1) 0 (0) 0.23
Flap necrosis 7 (8) 4 (17.4) < 0.001
Sub-flap hematoma 0 (0.0) 2 (8.7) 0.040
Sub-flap seroma 4 (4.6) 5 (21.7) 0.059
Flap wound infection 2 (3.3) 4 (17.45) 0.004
Deep vein thrombosis 1 (1.1) 1 (4.3) 0.74
Re-hospitalization 7 (8) 5 (21.75) 0.20
Re-operation 6 (6.9) 4 (17.4) 0.35

Table 2: Postoperative complications of ipsilateral and contralateral pedicle TRAM flap, n (%)

TRAM: transverse rectus abdominis myocutaneous

Independent variable OR (95% CI) P
Type of technique (ipsilateral 
vs. contralateral) 0.007 (0.005-0.443) 0.002

Age 0.98 0.49
Body mass index 0.47 0.94
Surgical delay of flap 0.98 0.49
Presence of at least one co-
morbidity 0.38 (0.54-4.92) 0.38

Abdominal scar 0.74 (0.127-18.32) 1.644
Smoking 0.45 (0.03-4.55) 0.57
History of radiotherapy 0.12 (0.17-1.23) 0.27
Timing (immediate vs. 
delayed) 0.23 (0.68-4.99) 0.24

Table 3: Multivariate analysis of correlation of overall 
complication with pedicle TRAM breast reconstruction

TRAM: transverse rectus abdominis myocutaneous; CI: confidence 
interval; OR: odds ratio

Independent variable OR (95% CI) P
Ipsilateral vs. contralateral 0.001 (0.005-0.38) 0.005
Age 0.49 0.99
Body mass index 0.39 0.8
Surgical delay of flap 0.42 0.85
Presence of at least one co-
morbidity 0.11 (0.87-14.32) 0.1

History of radiation therapy 0.98 (0.28-4.59) 0.87
Timing (immediate vs. 
delayed) 0.24 (0.58-9.37) 0.23

Table 4: Multivariate analysis of correlation of minor 
complication with pedicle TRAM breast reconstruction

TRAM: transverse rectus abdominis myocutaneous; CI: confidence 
interval; OR: odds ratio
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seemed to be lower than the previously reported 
31.82% by Fathi et al.[11] The difference might be 
explained by the differences in the definition of 
postoperative morbidity and the time of follow-up 
period in our study in comparison with theirs. We 
did not encounter any total flap loss which is the 
most serious complication of microsurgical breast 
reconstruction.

Unlike some other previous reports we did not find 
any correlation between age or BMI and morbidity in 
this study. The only comorbidity which could increase 
the rate of post-operative complications was smoking.

In this study we aimed to determine the superiority of 
ipsilateral or contralateral pedicle TRAM flap based 
on postoperative complications and morbidity. There 
were differences in total morbidity, flap ischemia, flap 
necrosis, sub-flap hematoma, sub-flap seroma, and flap 
infection, between the two pedicle TRAM flap groups. 
The rate of complications in contralateral pedicle TRAM 
flaps (39.1%) was significantly higher than ipsilateral 
pedicle TRAM flaps (19.5%), (P = 0.001). The type of 
pedicle TRAM flap did affect the total postoperative 
morbidity, even in the absence of other base line risk 
factors and co-morbidities. Our results were contrary 
to some previous reports which indicated that the type 
of pedicle TRAM flap does not increase postoperative 
complications. In Clugston et al.[8] study of ipsilateral 
pedicle TRAMs, the authors reported a moderately 
high minor complication rate but a relatively low major 
complication rate[12].

The rate of complications of pedicle TRAM flap in our 
study (27.4%) is similar to other studies (16-41%)[13-16]. 
Partial flap necrosis in our study was 13.7% which is 
less than previous reports by Janiga et al.[9](16-41%).

We found that the rate of major complications 
(needing re-hospitalization or re-operation) following 
pedicle TRAM flap was 17.9%, while the rate of a 
minor complication was 24.8%. Minor complications 
included wound infection, seroma or hematoma 
not requiring operation, and flap ischemia. Major 
complications, were significantly higher in our 
contralateral group. This finding can be explained by 
limitations of contralateral technique. Contralateral 
pedicle TRAM flap seems to have some aesthetic 
limitations due to ablation of the xiphoid subunits and 
the medial infra-mammary fold. There are also some 
limitations from the shorter pedicle length.

In a previously irradiated breast, because of the ischemia 
due to damage to the internal mammary vessels, 
some surgeons prefer not to use ipsilateral pedicle 

TRAM flap for breast reconstruction. We could not find 
any correlation between previous radiotherapy and 
morbidities after contralateral or ipsilateral pedicle TRAM 
flap. This result is similar to the study of Janiga et al.[9]

The experience gained in these procedures during 
the last two decades has enabled surgeons to 
identify certain risk factors such as obesity, previous 
abdominal surgery, advanced age, and tobacco 
use that can increase complication rates. Some 
researchers suggest considering those factors as 
contra-indications for a pedicle TRAM flap[15,16]. We 
did not find in our study a higher morbidity rates 
associated with these risk factors except for smoking. 
The outcome of pedicle TRAM flap reconstruction in 
obese patient was similar to non-obese patients in our 
previous report[17].

The most important finding in this study is that it is not 
necessary to use contralateral TRAM flap to overcome 
the limitations of ipsilateral TRAM flap. Moreover, we 
found out more complications in contralateral TRAM 
flaps.

The present study had some limitations. It is a 
retrospective study, inevitably it could have confounding 
biases due to lack of information on some factors not 
available in the medical records. Patients in this study 
were operated on by different surgeons and this could 
affect the outcome of procedures. However, we were 
successful in comparing the outcomes and morbidity-
free survival rates of the two commonly performed 
pedicle TRAM flaps (ipsilateral vs. contralateral).

This study indicates that the overall outcome and 
mid-term morbidity-free survivals of ipsilateral pedicle 
TRAM flap breast reconstruction are statistically 
superior to contralateral pedicle TRAM flap breast 
reconstruction. Both of these procedures are 
reasonably feasible and safe. According to our findings 
we recommend against the use of contralateral pedicle 
TRAM flap to overcome limitations of ipsilateral pedicle 
TRAM flap. Larger prospective studies are required to 
address this conclusion. We believe that the ipsilateral 
compared to the contralateral pedicle TRAM flap has 
noticeable advantages including total flap vascularity, 
seroma formation, and partial flap necrosis. In the 
end, a surgeon’s familiarity and experience with either 
procedure, is likely the most important predictor of a 
good outcome.
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