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ABSTRACT 
 
Background: Radiotherapy takes an important role in the management of breast cancer. 
Therefore, radiation-induced skin ulcer caused by the acute or chronic effects of ionizing radiation 
might be another challenge. The treatment of chronic radiation-induced ulcers is further 
complicated because they are often combined with other radiation side effects. 
Case Presentation: We report two cases of women suffering from breast cancer. These                
patients had mastectomy surgery 7 and 10 years ago followed with 70 gy external beam radiation 
therapy using cobalt 66. The first patient had a chronic expanded ulcer in the last 2 years with a 
diameter of 10 x 4cm now. In the second patient, the ulcers formed as a hole under the armpit in 
the past 1 year with a size of 3 x 2cm. Both patients’ ulcers were odorless, pale in color on 
surrounding tissue with no sign of granulation and no pus. After a long period of treatment with no 
results, we decided to use a thin layer flap rich in vascularization for both cases. The flap               
chosen was the thoracodorsal artery perforator flap. From both cases, follow-up postoperative 
showed good results in coverage, cosmetic, and functional aspects. The flap perforator succeeds  
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in creating less bulky coverage, free range of motion, no infection, flap loss, and necrosis at the 
site. 
Conclusion: Thoracodorsal artery perforator flap is a safe option for the reconstruction of skin ulcer 
caused by radiation. This technique has the advantage of reducing donor site morbidities. 
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1. INTRODUCTION 
 
Breast cancer is the most frequent cancer in 
woman. The incidence of cancer-related deaths 
is dominated by breast cancer. In 2020, 685,000 
women died from breast cancer [1]. 
  
There are several therapeutic approaches for 
breast cancer cure. Radiotherapy takes an 
important role in the management of breast 
cancer. Radiation leads to less extensive 
surgeries while maintaining relapse-free and 
overall survival [2]. Still, every approach has side 
effects. Radiation ulcers are wounds caused by 
the acute or chronic effects of ionizing radiation. 
The injury may involve the skin, underlying soft 
tissue, and even deep structures such as bone. 
Radiation-induced lesions may appear up to 
10 years after irradiation and are initiated by 
damage to the vascular endothelial microvessels 
[3]. This damage eventually causes non-healing 
ulcers and soft tissue necrosis. The treatment of 
chronic radiation-induced ulcers in the chest wall 
(CRUCW) is further complicated because they 
are often combined with radiation osteomyelitis, 
radiation pneumonitis, brachial plexus injury, and 
other comorbidities [4-5]. 
   
Perforator flaps are an important step in the 
evolution of reconstructive surgery. 
Deepithelialized flaps from the lateral thoracic 
wall and the back can be transposed to the 
anterior thorax for breast mound reconstruction 
using the thoracodorsal artery perforator (TDAP) 
flap [6]. TDAP flap represents a multipurpose 
muscle-sparing flap that has reliable cutaneous 
blood supply originating from the lateral branch 
of the thoracodorsal artery [7]. The anatomical 
distribution of TDAP taking origins from the 
subscapular trunk. The thoracodorsal vessels 
course towards the latissimus dorsi continues to 
the serratus anterior branch and then divides into 
the transverse branch (medial) and the vertical 
branch (lateral). The lateral branch courses 
vertically and at least 2–3 cm inside the lateral 
border of the latissimus dorsi. A perforator or 
combinations of perforators off the distal main 
thoracodorsal artery or its vertical branch 

constitute the vascular supply of the TDAP flap 
[8]. 
 

2. CASE PRESENTATION 
 
We report two cases of women suffering                  
from breast cancer. These patients had 
mastectomy surgery 7 and 10 years ago and 
continued with 70 gy of external beam radiation 
therapy. both patients had cancer subtype 
Luminal A and received Paclitaxel and Epirubicin 
chemotherapy. Both of them got external beam 
radiation from cobalt 60 source. 
 
In the first patient, the ulcers have been 
appeared in the last few years and expanded to 
form an ulcer with a size of 10 x 4 cm in an 
elliptical shape (Fig. 1). It has been treated in a 
rural hospital for a year, but it has not improved. 
The ulcer is odorless and has no pus. At the             
time of the biopsy, the pathological result was 
chronic inflammation and no malignancy. The 
surrounding skin was dark, stiff, and attached                
to the thoracic wall. Some minor pectoral 
muscles are still viable. 

 
For the second patient, the ulcers formed as a 
hole under the armpit with a size of 3 x 2cm (Fig. 
2). The ulcer is odorless and dark with the flat 
surrounding skin and no pus. After a one-year 
treatment with no results at the                               
rural, hospital this patient was referred to our 
hospital. 
 
We decided to use a flap perforator for both 
cases. We planned a flap reconstruction 
technique for these cases. We need a thin                 
and good vascularized flap to cover this wound.  
The thoracodorsal artery perforator flap was 
chosen due to the ulceration that lies laterally 
near the axilla. From both cases, monthly follow-
up postoperative showed good results                           
in coverage, cosmetic, and functional aspects 
(Figs. 3, 4). The flap perforator succeeds 
creating less bulky coverage despite some minor 
scarring issues. For the functional aspect, the                     
patient did not experience a range of motion 
limitations of the surrounding flap area. 
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Fig. 1. Preoperative condition of the first case 
A: Site mark, B and C: Doppler ultrasound, D: Site mark 

 

 
 

Fig. 2. Preoperative condition of the second case 
A: ulcer condition, B: donor site mark 
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Fig. 3. The result of the first case 
A: Durante op, B: Post-operative result C: A month post-operative follow-up 

 

 
 

Fig. 4. The result of the second case 
A: Durante op, B: A month post-operative result 

 

3. DISCUSSION 
 

A flap is needed for deep ulceration, mainly 
those which penetrate the skin to tissue. The 
musculoskeletal flap provides better blood supply 

than the cutaneous flap, but it usually causes a 
bulk closure [8]. A perforator flap could overcome 
the bulk closure formation. A thin flap with an 
adequate vascular supply ensures a good 
outcome for the patient. Thoracodorsal Artery 



 
 
 
 

Yarso and Bellinda; AJCRS, 7(3): 1-6, 2021; Article no.AJCRS.64921 

 
 

 
5 
 

Perforator flap is one of the most commonly used 
as a perforator flap [9]. This technique superiority 
is in that the donor location is far from the 
radiation area and the easy access to mobilizing 
the flap to the ulceration site. The flexibility that 
comes from the long pedicle could locate the flap 
on the ulceration site, preventing a bulky 
coverage. To determine the viability of the 
perforator that will be used for donors at our 
institution, we usually use US Doppler to 
determine the pulsation and vitality of blood 
vessels. Doppler mapping for every TDAP should 
be considered as a routine preoperative 
procedure for its accuracy in detecting those 
vessels correctly [10]. The patient should be 
placed in a proper position during the surgery 
which allows access to the pedicle origin and 
direct transfer of the flap to the site. Contralateral 
decubitus position with the assistance holds the 
patient’s arm believed as the proper setting. 
 

For both cases in this study, there was no donor 
site morbidities. There were no infections, flap 
loss, necrosis at the site, and seroma build-up. 
This finding is parallel with other studies that also 
reported zero percent seromas after using this 
TDAP technique [11-13]. The lack of dead space 
resulting from muscle conservation was probably 
the main reason for the absence of seroma 
formation. With the absence of seroma, the risk 
of the infected site far decreased. This is a major 
advantage of the TDAP technique [10]. 
 

4. CONCLUSIONS 
 
Our report shows that thoracodorsal artery 
perforator flap is a safe option for the 
reconstruction of skin ulcer caused by radiation. 
Therefore we suggest future studies with a 
longer follow-up time to ensure safety. This 
technique has the advantage of reducing donor 
site morbidities mainly from infection due to the 
prior condition of exposed ulcers. This technique 
also provides a long flexible pedicle which 
reduces the risk of bulky coverage formation. 
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