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ABSTRACT

Background: Several studies have evaluated patient satisfaction following breast reconstruction with the 
transverse rectus abdominis myocutaneous (TRAM) flap and implant based latissimus dorsi flap. However, the 
effects of regional radiotherapy after pedicled TRAM flap breast reconstruction and Implant based Latissimus 
dorsi flap on aesthetic outcome have not been previously extensively studied. 
Aim of the work: Compare the effect of radiotherapy on patients undergoing immediate breast reconstruction 
using either TRAM flap or implant based latissimus dorsi flap as a regard the aesthetic aspect and the patient 
satisfaction.
Patients and Methods: A retrospective review was conducted on 53 consecutive patients who underwent 
immediate Breast reconstruction followed by radiotherapy in Menofia University, Plastic surgery and Clinical 
Oncology departments from August 2005 to July 2009.
The patients were divided into two groups: 
Group I: Included 21 patients who underwent TRAM flaps
Group II: Included 32 patients who underwent Implant based Latissimus dorsi flap.
Patients were polled on their age, mastectomy type, laterality of reconstruction and adjuvant therapy. Aesthetic 
satisfaction based on breast shape, symmetry of breast shape, breast size, symmetry of breast size, breast scarring 
and breast sensation, hyperpigmention, flap contracture was assessed using a 5-point scale.
Results: 53 patients with 21 TRAM flaps and 32 Implant based latissimus dorsi flap responded. In terms of 
overall aesthetic outcome, the TRAM group consistently rated better than the post implant based latissimus 
dorsi flap (p = 0.021). The TRAM group also had clinically and statistically significant less hyper pigmentation 
and flap contracture than the post Implant based latissimus dorsi group (p = 0.0001, 0.0001, respectively). 
Conclusions: We concluded that aesthetic outcome and patient satisfaction after radiotherapy for the 
reconstructed breast is highly influenced by the type of reconstructive procedure which was better by using 
TRAM flap procedure than using Implant based latissimus dorsi flap procedure.
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INTRODUCTION                                                                           

With the recent increase in breast cancer 
awareness, most patients have become well informed 
about options for reconstruction after mastectomy, 
including the transverse rectus abdominis 
myocutaneous (TRAM) flap and implant based 
latissimus dorsi flap1.

The conventional (pedicled) transverse rectus 
abdominis myocutaneous (CTRAM) flap was the 
first truly effective method of autologous tissue 
breast reconstruction and since its introduction by 
Hartrampf et al.2, it remains the most commonly used 

technique of autologous tissue breast reconstruction 
in the world2.

All other forms of reconstruction are routinely 
compared with the TRAM flap in terms of efficacy, 
aesthetic outcome and cost.

Breast reconstruction using the Implant based LD 
flap was probably a common reconstructive procedure 
until the early 1980s when its popularity wanted. 
This was because of three principal drawbacks of this 
procedure:
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•	 Problems with the prosthesis (migration and 
capsular formation) but the advent of textured 
prosthesis greatly reduced this particular  
complication especially when complete 
muscle coverage of the implant could be 
obtained.

•	 Large scar on the back (seroma formation 
common).

•	 Need for contralateral breast reduction to 
achieve symmetry which is difficult to be 
achieved in patients with large and ptotic 
breasts without carrying out a contralateral 
reduction3. 

Adjuvant radiation has been used after mastectomy 
for many decades. It is clear that mastectomy without 
radiation offers excellent local-regional control rates 
for most patients with noninvasive or stage I or IIA 
disease4. In contrast, patients with stage III breast 
cancer (four or more positive lymph nodes or T3 or T4 
primary tumors) have a clinically relevant risk of local-
regional recurrence after mastectomy and thus would 
benefit from adjuvant radiation5. Pooled data from 
many meta-analyses have conclusively demonstrated 
that radiation has an important role in the management 
of locally advanced breast cancer. By reducing the risk 
of recurrence after mastectomy, radiation offers an 
incremental improvement in overall survival. Radiation 
seems to offer the greatest benefit when given using 
modern treatment techniques that minimize the risk 
of normal tissue injury and maximize the probability 
of tumor control and when given to patients who also 
receive systemic treatments.

The timing of radiation therapy with breast 
reconstruction over the past two decades has virtually 
reversed. Initially, most patients receiving radiation 
after mastectomy would have had radiation first 
and then reconstruction later. More recently, breast 
reconstruction after mastectomy has become more 
routine as an immediate procedure and thus more 
patients are having reconstruction first followed by 
radiation6.

This shift to post reconstruction radiation requires 
that we look at post reconstruction radiation with 
special care because it is becoming increasingly 
common. Therefore, the awareness about the 
long-term aesthetic outcome in irradiated post 
reconstruction patients has its importance when 
planning the type of surgery7.

Several studies have addressed overall patient 
satisfaction with each method of breast reconstruction 

but they have been limited by small patient numbers, 
with surgery performed by multiple surgeons at 
various institutions, in addition, they have focused 
on determining which method is preferred, without 
evaluating the effect of irradiation8.

This study evaluated the aesthetic criteria for 
satisfaction after the effect of radiotherapy on two 
types of breast reconstruction (TRAM flap and 
Implant based latissimus dorsi flap). 

PATIENTS and METHODS                                                   

Fifty three female patients Table (1) who 
underwent breast reconstruction followed by 
radiotherapy at the Menofia University Hospital, 
Plastic and Clinical oncology departments between 
August, 2005 and July, 2009, were identified and 
classified into two groups;

Group I: Includes 21 patients and underwent 
TRAM flaps (Figure 1, 2)

Group II: Includes 32 patients and underwent 
Implant based Latissimus dorsi Flap with implant 
(Figure 3). 

The TRAM flaps were performed with a fascia 
sparing technique, in which the anterior rectus fascia 
was opened to expose the entire rectus abdominis 
muscle, with only a small cuff of fascia at the level 
of the perforators elevated with the muscle prior 
to transfer. The abdominal fascia was then closed 
primarily without the use of mesh. 

All latissimus dorsi with implant patients had 
textured implants placed in an entirely sub- muscular 
position.

Data including age, marital state, type of 
reconstruction (latissimus dorsi with implant versus 
TRAM flap, laterality of reconstruction (unilateral 
versus bilateral), adjuvant therapy were collected and 
analyzed.

Radiotherapy was given by Varian Linac                            
(6 MV linear accelerator machine) with target volume 
including the flap with chest wall by 2 tangential medial 
and lateral wedged fields aiming at total dose of 5000 
cGys by the standard radiation schedule (200 cGy/
fraction, one fraction/day, 5 days/week for 5 weeks). 
Irradiation of the axilla as well as supraclavicular 
area was given to patients who have extensive                                                                                           
(>3 involved LNs) or extacapsular nodal infiltrations. 
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Patients were treated in the supine position, with the 
arm abducted (90 degrees or greater). Custom made 
breast tilt boards with armrests were used to maintain 
the patient’s daily position with the slope of the chest 
wall parallel to the Table, often in combination with 
immobilization devices were used to reproduce daily 
positioning and minimize day-to-day set up errors.

Individual determinants of aesthetic satisfaction, 
including breast shape, symmetry of breast shape, 
breast size, symmetry of breast size, breast sensation, 
breast scarring and donor site scarring (if applicable), 
hyperpigmention, flap contracture were evaluated by 
doctors, pre and postoperative photographs and patients’ 
satisfaction with the 5-point Likert scale, in which “5” 
indicated the highest level of aesthetic satisfaction and 
“1” indicated the lowest level. The unpaired Students’t 
test and analysis of variance were used to evaluate 
differences in patient satisfaction based on their 
demographics and background information. Statistical 
significance in all analyses was set at P < 0.05.

RESULTS                                                                                                      

Figures (4, 5, 6 and 7) Both groups were balanced 
as regard pathological type, tumor size and grade, 
axillary node involvement as well as type and 
number of cycles of chemotherapy given before 
irradiation. For patients who received chemotherapy, 
Radiotherapy was started after full recovery of bone 
marrow (average 3 weeks).

These patients had underwent 21 TRAM flaps 
and 32 latissimus dorsi flaps with implants. Age at 
the time of reconstruction did not differ between both 
groups (Group I was 47.3 years and Group II was 
48.6 years; P > 0.05). 

The percentage of patients married at the time of 
reconstruction likewise did not differ between both 
groups (72.4% in group I and 73.2% in groupII; P > 0.05).

When all TRAM recipients were compared with 
all latissimus flap with implant recipients, TRAM flap 
patients rated breast shape, symmetry of breast shape 
and symmetry of breast size significantly higher than 
did implant patients (Table 2). Breast size and breast 
sensation were also ranked higher, although they did 
not reach statistical significance. Breast scarring did 
not differ between both groups. The TRAM group 
also had clinically and statistically significant less 
hyperpigmentation and less flap contracture than the 
post Implant based latissimus dorsi group (p= 0.0001, 
0.0001, respectively). 

Local recurrence was observed In 1 patient in 
group 1 after 29 months of follow up and in 2 patients 
in group 2 after 26 and 38 months of follow up 
with no statistical difference between both groups. 
Those 3 patients who developed local recurrence 
(histopathologically confirmed) were excluded from 
the study at time of diagnosis of local recurrence.

Table 1: Patient’s demographics.
Group A  Group B

Age  Mean 47.3 Mean (48.6)

Marital state
Married
Not married  

15/21
6/21

71.42%
28.58% 23/32

9/32

71.87 %
28.13%

Type of reconstruction TRAM 21/53 40% Latismus Dorsi 
32/53

60%

Pathological type
IDC type
Lobular type

17 (81%)
4 (19%)

28 (87.5%)
4 (12.5%)

Tumor size
≤2cm
≥2cm

3 (14.28%)
18 (85.72%)

5 (15.62%)
27 (84.38%)

Grade
GI
GII
GIII

2 (9.5%)
16 (90.5%)
3 (14.28%)

4 (12.5%)
23 (87.5%)
5 (15.62%)

LN
N0-1
N2
N3

1 (4.7%)
19 (90.6%)

1(4.7%) 

2 (6.2%)
28 (87.6%)
2 (6.2%)
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Table 2: Aesthetic Evaluation of TRAM versus Latissimus dorsi with implant reconstruction after radiotherapy.
P ValueLatissimus with ImplantTRAMAesthetic Parameter

< 0.0013.74.3Breast shape

0.0043.64.1Symmetry of breast shape

0.1043.94.2Breast size

0.0133.64.1Symmetry of breast size

0.4513.93.9Breast scarring

0.3273.03.2Breast sensation

< 0.0013.74.3Hyperpigmention

< 0.00013.74.3Flap contracture

Figure 1: Tram Flap Elevation.

Figure 2: TRAM flap is bulky, so radiotherapy effect is 
less.

Figure 3: Latissmus is not bulky flap so radiotherapy effect 
is more.

Figure 4: TRAM flap after radiotherapy.
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Figure 5: Postradiotherapy after immediate reconstruction 
of the left breast by TRAM flap.

Figure 6: Postradiotherapy after latissmus flap breast 
reconstruction.

Figure 7: Implant Based Latissmus Dorsi. Flap using a 
360-cc silicone gel implant after radiotherapy.

DISCUSSION                                                                                         

Patient satisfaction with reconstructive surgery 
is an important component of the healing process 
after breast cancer. Several studies have shown 
significantly higher patient satisfaction with 
autologous reconstruction9. 

The TRAM flap has proven to be a reliable and 
safe method of autologous breast reconstruction. In 
fact, the TRAM flap is the method against which other 
methods of breast reconstruction are often compared. 
Reviews of extensive clinical experience with this 
form of breast reconstruction have been published 
elsewhere10.

Tissue/prosthetic reconstruction have several 
advantages in the setting of post reconstruction 
radiotherapy. Autogenous tissue flaps provide pliable, 
well vascularized soft tissue, which can facilitate both 
wound healing and the process of tissue expansion. So 
latissimus dorsi flap facilitates successful prosthetic 
reconstruction11. 

As post mastectomy reconstruction has become 
more routine as an immediate procedure, thus more 
patients are having reconstruction first followed by 
radiation. Therefore, awareness about the long-term 
effects of radiation performed after flap reconstruction 
has become critical6.

Post reconstruction radiation has been linked to 
poor cosmetic outcome in several studies12. Tran et 
al.13 found a significant increase in the amount of 
fat necrosis, skin hyperpigmentation and firmness 
in irradiated patients13. Some suggest that post 
reconstruction radiation is well tolerated and is not 
associated with an increased incidence of side effects 
and therefore can be given safely, with excellent 
cosmetic results14.

The goals of the current study were to evaluate the 
effect of post reconstruction radiotherapy on patient’ 
satisfaction between TRAM and implant based 
Latissimus dorsi Flaps. 

We reviewed our experience with patients 
who have undergone radiation therapy either after 
immediate TRAM flap breast reconstruction or 
Implant based latissimus dorsi flap. We were interested 
in particular in whether there were any ill effects, 
such as contracture, fibrosis, shrinkage, asymmetry, 
pigment changes, or overall poor cosmesis.
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After ensuring similarity among the various 
subgroups in terms of age, smoking history and 
weight, we were able to make accurate conclusions 
without the influence of confounding variables. Our 
data suggest that post reconstruction radiation not 
increases the risk for most previously commonly 
reported serious flap or donor-site complications. This 
is similar to another previously published report15. 

Radiation of Implant based latissimus dorsi; 
however, had a deleterious effect on overall 
aesthetic outcome, symmetry, contracture and hyper 
pigmentation. This finding agrees with previously 
published studies showing greater satisfaction with 
the TRAM technique when compared with implant 
reconstruction16.

The goal of any breast reconstruction is to recreate 
a breast that is soft, symmetrical and of texture and 
color similar to the natural breast. In our series, we 
objectively rated the quality of the reconstruction 
in those patients who received radiation after two 
type of breast reconstruction. Intuitively, one would 
expect overall results to be better in those patients 
who received radiation after TRAM flap. The results 
would be especially better when comparing the 
TRAM group with Implant based Latissimus dorsi 
flap group. This was certainly the case, as witnessed 
by the overall better scoring in the TRAM group and 
a higher statistical power when compared with the 
radiation post Implant based Latissimus dorsi flap 
group. In fact, as presented in Table (1), the TRAM 
group fared significantly better in terms of overall 
aesthetic appearance, symmetry, hyper pigmentation 
and contracture than the Implant based latissimus 
dorsi flap group. Overall, these findings have affected 
the type of reconstruction at our institution. We now 
prefer to postpone Implant based Latissimus dorsi 
flap breast reconstruction in those patients known 
or likely to receive post reconstruction radiation. 
Immediate postoperative radiation is still considered 
in those expected to have TRAM flap reconstruction.

The question that arises is what to do in the 
situation in which it is not known for sure whether 
the patient is to receive postoperative radiation. 
In these situations, when there is a high level of 
suspicion that postoperative radiation will be 
recommended on the basis of clinical examination, 
we prefer TRAM reconstruction but if this flap is 
not available (previous scarified) then we must wait 
until the pathologic data in terms of tumor size and 
axillary node positivity are known. Only then will the 
need for postoperative radiation be ascertained and 

future breast reconstruction planned. If postoperative 
radiation is not in the plan, then “delayed” immediate 
breast reconstruction with implant based latissimus 
dorsi flap can be performed within few days. 

Therefore, when one faces the circumstances 
under which immediate reconstruction is followed 
by radiation therapy, an appropriate operation for 
those patients should be designed. This could be 
accomplished by using more flap tissue than usual 
(anticipating post radiation shrinkage)17

Finally, the method of grading satisfaction may be 
criticized. We used the 5-point Likert scale but did 
not specify objective criteria by which the patients 
should grade their results. Nonetheless, Lowery et 
al.18 examined satisfaction after breast reconstruction 
and found that such scales achieve the best interpreter 
reliability16. Although various methods of grading, 
such as 4-point scales, visual analogue scales, 
linear manual measurements of patient photographs 
and computer analysis of linear and volumetric 
measurements, have been used in other studies, none 
have shown convincing superiority over the method 
used in the current study. 

CONCLUSION                                                                                        

We concluded that aesthetic outcome and patient 
satisfaction after radiotherapy for the reconstructed 
breast is highly influenced by the type of reconstructive 
procedure which was better by using TRAM flap 
procedure than using Implant based latissimus dorsi 
flap procedure.
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