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CASE 
REPORT

Dual-pedicled conjoined abdominal flap for breast 
reconstruction in a patient with previous radiation 
therapy

INTRODUCTION
Breast reconstruction continues to evolve on both the artistic and 
scientific fronts. The deep inferior epigastric artery perforator (DIEP) 
flap is considered the gold standard for breast reconstruction and 
results in patient satisfaction, aesthetically satisfactory outcomes, 
and favorable donor site morbidity [1].

 For delayed reconstruction of the breast, a dual-pedicled DIEP 
flap is indicated to overcome insufficient hemi-abdominal tissue 
and extensive radiation effects on the chest wall [2]. The dual-ped-
icled DIEP flap provides a sufficient skin envelope and subcutane-
ous fat tissue for the creation of a natural-looking breast with ade-
quate volume to match the contralateral breast [3]. The dual-pedi-
cled DIEP flap requires microvascular augmentation, including 
turbocharging or supercharging; however, radiation therapy can 
damage candidate recipient vessels [4], resulting in uncertain pa-
tency that may lead to flap failure.
 Thus, the present report suggests a novel and effective surgical 
method, a dual-pedicled conjoined abdominal flap that uses a free 
DIEP flap combined with a pedicled transverse rectus abdominis 
muscle (TRAM) flap for volume-demanding, unilateral breast re-
construction, even in patients who have undergone radiotherapy.
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Delayed breast reconstruction is challenging because it requires a large volume and 
symmetry, and the dual-pedicled deep inferior epigastric perforator (DIEP) flap is used 
with microvascular augmentation. However, candidate recipient vessels in patients 
who have undergone radiation therapy may be damaged, with uncertain patency. This 
report suggests a novel method, the dual-pedicled conjoined abdominal flap, in which a 
free DIEP flap is combined with a pedicled transverse rectus abdominis muscle (TRAM) 
flap. A 57-year-old female patient who had undergone modified radical mastectomy 
and radiotherapy 25 years previously was referred for breast reconstruction. A whole 
abdominal flap was needed, but supercharged anastomosis was very risky due to calci-
fication and scarring of the internal mammary vessel. Therefore, the thoracodorsal ves-
sels were anastomosed with a free left DIEP flap, which was combined with a right-ped-
icled TRAM flap. The reconstructed volume was sufficient, and the blood flow was in-
tact. The patient presented a symmetric contour without any complications after 4 
months. The dual-pedicled conjoined abdominal flap is reliable for delayed breast re-
construction that requires a large volume and skin replacement, especially in patients 
with radiation-injured recipient vessels. Even if microscopic anastomosis failure occurs, 
secondary rescue is made possible by the pedicled TRAM flap.
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CASE REPORT
A 57-year-old woman who had undergone modified radical mas-
tectomy and radiotherapy 25 years previously was referred for breast 
reconstruction. The total radiation dose was 4,256 cGy on her left 
chest. She was a non-smoker and had no previous history of abdom-
inal surgery. Physical examination revealed a linear, 8-cm-long 
mastectomy scar and a radiation ulcer with skin thinning on the 
left breast (Fig. 1A).
 A preoperative handheld Doppler examination revealed the left 
thoracodorsal artery with a clearly audible sound, but the left inter-
nal mammary artery (IMA) had a less clear sound, implying un-
certain vascular patency. Computed tomography (CT) revealed an 
intact DIEP on both sides of the abdomen, but the left IMA was 
indistinct and showed severe calcification (Fig. 1B).
 A whole abdominal flap was essential to obtain adequate tissue 
and a skin paddle. However, supercharged anastomosis with the 
IMA was thought to be too risky due to its calcification and scar-
ring from previous radiotherapy. Supercharged anastomosis within 
the thoracodorsal branches was also difficult due to their poor con-
dition. Moreover, turbocharged anastomosis with the thoracodor-
sal main vessel was not preferred since even partial necrosis of the 
skin should be avoided to prevent complications in the entire area 
of irradiated skin. Therefore, for sufficient vascularization, the tho-
racodorsal artery and vein were prepared for a free DIEP flap. Si-
multaneously, a combined pedicled TRAM flap was also planned 
to provide a sufficient skin envelope and soft tissue volume. 
 With the patient under general anesthesia, the left DIEP of the 
abdominal flap was dissected to just below the bifurcation site of 
the external iliac artery and vein, and the right-pedicled TRAM 
was elevated. Next, the dual-pedicled conjoined abdominal flap 
was prepared. After the flap was rotated counterclockwise and 

passed through the subcutaneous tunnel (Fig. 2), the whole ab-
dominal flap was inset (Fig. 3), with intact perfusion of the right 
hemiabdomen and 3 cm left of the midline on indocyanine green 
mapping. Thus, the left DIEP was anastomosed end-to-end with 
the thoracodorsal vessels. The thin and fragile skin envelope from 
the radiated chest wall was resected, and no osteomyelitis or chon-
dritis was found around the structure. The whole abdominal flap 
with a large skin paddle was inset, with a favorable symmetric con-
tour to match the contralateral breast. The reconstructed volume 
was sufficient, and blood flow was intact on both sides of the flap 
(Fig. 4). Four months after surgery, the patient presented a sym-
metric breast contour with no complications. 

Fig. 1. (A) Preoperative clinical photograph. (B) Computed tomogra-
phy scan showing scarring, calcification, and uncertain patency of 
the left internal mammary artery.
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Fig. 2. The dual-pedicled conjoined abdominal flap was rotated coun-
terclockwise and inserted through the subcutaneous tunnel to be 
inset (white asterisk: pedicled rectus muscle).

Fig. 3. (A) Insetting of the dual-pedicled conjoined abdominal flap. (B) 
Schematic diagram of the dual-pedicled conjoined abdominal flap.
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DISCUSSION
Delayed breast reconstruction can be difficult because radiothera-
py can cause complications in the chest wall [5], resulting in poor 
cosmetic outcomes after ischemia, wound breakdown, tissue ne-
crosis, fibrosis, and contracture formation [6]. The dual-pedicled 
DIEP flap is indicated to overcome insufficient skin and soft tissue 
volume [2]. The dual-pedicled DIEP flap provides an abundant 
skin paddle and soft tissue volume, so the patient can be satisfied 
with a natural-looking breast with adequate volume to match the 
contralateral breast [3]. 
 Performing a dual-pedicled flap is challenging, and appropriate 
flap pedicle designs, insets, and perforator must be selected [2]. Al-
though microvascular augmentation is essential for the dual-pedi-
cled DIEP flap to provide ample vascularization, a history of radia-
tion therapy affects recipient vessels, potentially making them un-
usable [4], with 20% of internal mammary vessels and 26% of tho-
racodorsal vessels being unsuitable for use [7].
 Modified microvascular techniques including the use of two 
pedicles, or the supercharged pedicle flap, and the turbocharged 
flap have been introduced to enhance the vascular supply to flaps 
and to decrease the risk of vascular complications [8-11]. A turbo-
charged abdominal flap is a type of conjoined flap formed by com-
bining the single pedicle with a retrograde loop anastomosis of the 

contralateral DIEP [8]. However, turbocharging a flap is technically 
difficult and involves a risk of vascular spasm or thrombosis [9]. 
Furthermore, a turbocharged flap has only one source of vascular 
supply, making it difficult to avoid marginal fat necrosis when the 
absolute amount of blood supply is deficient.
 In the patient in the present case, preoperative handheld Dop-
pler and CT revealed uncertain vascular patency of the left IMA 
due to severe calcification and scarring from previous radiothera-
py. Thus, supercharged anastomosis using the IMA was considered 
hazardous. Moreover, turbocharged anastomosis with the thora-
codorsal vessel was avoided due to its poor condition as shown on 
CT, since even partial necrosis of the skin should be avoided to pre-
vent complications in the entire area of irradiated skin of the chest 
wall. Thus, the authors had to find a novel technique to eliminate 
the aforementioned potential risks, and a free DIEP flap using tho-
racodorsal recipient vessels combined with a pedicled TRAM flap 
was planned.
 Because the dual-pedicled conjoined abdominal flap has a low 
rate of necrosis [2], the thoracodorsal vessels were prepared as the 
recipient vessels for the free DIEP flap. Simultaneously, a combined 
pedicled TRAM flap was planned to provide a sufficient skin enve-
lope and soft tissue volume. Thus, even if microscopic anastomosis 
failure occurred, secondary rescue would be possible due to the 
crossed blood flow between the perforasomes from a reliably pedi-
cled TRAM flap. 
 Some studies have also described supercharged anastomosis of 
an ipsilateral DIEP flap combined with a pedicled TRAM flap to 
avoid delayed arterial and venous insufficiency [10,11]. Although 
this technique is somewhat similar to that presented herein in that 
both involve conjoined flaps made by combining a pedicled TRAM 
flap with a microvascular anastomosed flap, the crucial difference 
is whether or not the source vessels come from both sides beyond 
the midline of the abdominal flap. If both source vessels are on one 
side, they will be able to provide a rich blood flow to the hemi-ab-
dominal flap, while, as in the present report, if the blood supply 
comes from both sides beyond the midline, it will be possible to 
obtain a sufficient skin paddle and soft tissue from the bilateral ab-
dominal flap. 
 In conclusion, the dual-pedicled conjoined abdominal flap, com-
prising a free DIEP flap combined with a pedicled TRAM flap, is 
reliable for delayed breast reconstruction that requires a large vol-
ume and skin replacement, especially in patients with radiation-in-
jured recipient vessels. Even if microscopic anastomosis failure oc-
curs, secondary rescue is made possible by the pedicled TRAM flap.
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Fig. 4. Immediate postoperative clinical photograph.
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