
INTRODUCTION 

Axillary defects can result from trauma, burns, infections, or tu-
mor excision. Local flaps are the primary method of choice for 
reconstruction, and the optimal donor areas are the contiguous 
chest wall or the arm [1,2]. The design of the flaps can be pedi-
cled or propeller-type, and primary closure of the donor site is 
usually performed. The use of free tissue transfer is uncommon 
in the literature [3]. Using flaps enables optimal return of func-
tion and, in cases of neuromuscular unit loss, allows second-stage 
reconstruction. For moderate or large defects, the availability of 
local tissues may not be adequate, which sets the stage for using 
free skin flaps. Because the axilla is the junction between the limb 
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and the shoulder, recipient pedicles can be accessed from either 
region. One case report described an axillary reconstruction us-
ing a composite free flap following tumor excision, where the 
subclavian vessels were used in an end-to-side anastomosis [4]. 
Scarring or previous injury to the vessels forces a search for recip-
ient vessels farther away from the axillary defect [5]. 

This is a report of two axillary reconstructions using free thigh 
flaps, with special emphasis on the choice of the recipient vessel. 

CASE REPORTS 

Case 1 
A 17-year-old male patient sustained electrical burns on approxi-
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mately 15% of the body surface area while working on a trans-
former. The burns were on the right arm, axilla, right side of the 
chest, and supraclavicular region. He initially underwent split-skin 
grafting and right trapezius musculocutaneous flap coverage for 
an exposed right scapula at another hospital. He presented 10 
months later with a contracture of the right axilla. Clinically, the 
patient had postburn scarring over the right side of the anterior 
chest wall, the right infraclavicular region, and the posterior aspect 
of the right arm, with a grade 3 axillary contracture (Fig. 1). The 
patient had a right infraclavicular brachial plexus injury. He had 
passive restriction of right shoulder abduction to only 30° with 
Medical Research Council (MRC; scale of 0 to 5) grade 3 power. 
Elbow flexion and extension, wrist extension, and finger extension 
were absent. He had MRC grade 2 wrist and finger flexion. 

Excisional release of the right axillary contracture was planned. 
Neurolysis of the posterior cord and the median and ulnar nerves 
was done. The thoracoacromial pedicle and cephalic vein were 

prepared for anastomosis. The defect of the right axilla measured 
12× 14 cm and was resurfaced with an anterolateral thigh (ALT) 
flap harvested from the right thigh, based on the musculocutane-
ous perforator from the descending branch of the lateral circum-
flex femoral artery. End-to-end microanastomosis was per-
formed with the pectoral branch of the thoracoacromial artery 
and a single venous anastomosis of the flap vena comitans to the 
cephalic vein (Fig. 2). 

Postoperatively, the ALT free flap settled well, with no compli-
cations. The patient’s range of shoulder abduction improved to 
90°. After 4 months of follow-up there was an improvement in el-
bow extension measuring grade 3 (Fig. 3). The restoration of el-
bow flexion and an augmentation of hand function with tendon 
transfers was planned for a second stage. 

Case 2 
A 22-year-old male patient with a history of blunt trauma to the 

Fig. 1. Preoperative views of patient 1 showing (A) right axillary contracture due to scarring, (B) inadequate abduction, and (C) a previous trape-
zius myocutaneous flap and skin graft over the posteromedial arm. The results of a posterior cord and musculocutaneous nerve injury can also be 
seen. The patient provided informed consent for the publication of the images.
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Fig. 2. Surgical images of patient 1. (A) Release of scar to permit adequate shoulder abduction, exposure of the thoracoacromial vessels and neu-
rolysis of the cords of the brachial plexus. (B) Harvested anterolateral thigh anterolateral thigh flap. (C) Complete flap inset.
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Fig. 3. Images of patient 1 at 4-month follow-up. (A–C) adequate 
shoulder abduction is shown. Further tendon transfers are planned to 
improve wrist extension.
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chest from the fall of a heavy object, sustained a degloving injury 
of the left axilla and a left proximal one-third humerus fracture 
with vascular injury (brachial artery thrombosis). There were 
multiple rib fractures and tension pneumothorax for which inter-
costal drainage had been done. Exploration and brachial artery 
thrombectomy, interposition vein graft bypass, exploratory tho-
racotomy, repair of lung laceration, and left humerus plating 
were done at another hospital. 

The patient presented 15 days after the trauma with a 15× 20-
cm left axillary defect extending from the anterior axillary fold to 
the posterior axillary fold that was covered with granulations. 
Surgical incisions were present over the medial aspect of the arm 
(Fig. 4). Wound excision and free flap coverage were planned. A 
transverse cervical pedicle and the external jugular vein were ex-
posed and prepared for anastomosis using an incision above and 

Fig. 4. Preoperative images of patient 2. (A, B) Preoperative defect with granulating wounds in the axilla, medial chest wall, and one-third circum-
ference of the proximal arm.

parallel to the clavicle. An 18× 30-cm tensor fascia lata flap was 
harvested from the right thigh based on a perforator from the as-
cending branch of the lateral circumflex femoral artery. End-to-
end microanastomoses were done with one arterial and two ve-
nous anastomoses (transverse cervical vein and external jugular 
vein). A split-skin graft was applied over the neck incision to pre-
vent compression over the pedicle (Fig. 5). The postoperative flap 
healed uneventfully, and 3 months later the patient underwent 
flap thinning (Fig. 6). 

Ethics statement 
Written informed consents for the publication of research details 

Fig. 5. Surgical images of patient 2. (A) Harvested tensor fascia lata 
flap. (B, C) Views of completed anastomosis to the transverse cervical 
vessels in the neck. (D) Completed flap anastomosis with split-skin 
graft over pedicle. (E) View from the axilla side of the flap inset.
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and clinical images were obtained from both patients. The imag-
es do not reveal the identity of the patients. 

DISCUSSION 

The pedicled parascapular flap and the latissimus dorsi myocuta-
neous flap are most widely used for axillary reconstruction [6]. 
These, and the lateral thoracic perforator flap [1], are based on 
known, reliable perforators; replace like with like; and provide 
adequate tissue for coverage of even larger defects if needed by 
split-skin grafting the donor site. 

Tissue expansion and the subsequent use of regional pedicled 
flaps provide large pliable flaps, with the added advantage of pri-
mary closure of the donor defect. Kulahci et al. [7] studied the 
use of preexpanded pedicled thoracodorsal artery perforator 
flaps for the reconstruction of postburn axillary contractures in 
six patients. Tissue expansion is well suited for conditions such as 
burn contracture in which there are no wounds to manage. In a 
meta-analysis of reconstructive procedures for the excision of hi-

dradenitis suppurativa (by far the most common indication in 
the literature), the authors recommended the use of free flaps for 
defects larger than 200 cm2 [8]. The use of free flaps is infrequent, 
given the wide choice of regional pedicled flaps available. Howev-
er, in patients with extensive trauma or burns, where the regional 
flaps are not available or have already been used, free flaps are an 
obvious choice in axillary reconstruction. 

In the first case of this report, the patient underwent a trape-
zius musculocutaneous flap for axillary coverage at another hos-
pital for two probable reasons: nonavailability of flaps closer to 
the wound and not having considered the possibility of a free 
flap. The decision to use free flaps for axillary defects leads to the 
question of which recipient vessels to choose for anastomosis. 
The choice of recipient vessels depends on their proximity to the 
defect, the zone of injury, and the available pedicle length. An 
end-to-end anastomosis implies the use of a thoracodorsal pedi-
cle, thoracoacromial pedicle, transverse cervical vessels, circum-
flex humeral vessels, lateral thoracic vessels, and the internal 
mammary vessels. Availability of any one of the above can avoid 
a difficult end-to-side anastomosis to the axillary artery in the 
depth of the wound. 

Miyamoto et al. [9] reported the use of ALT free flaps for axil-
lary reconstruction after sarcoma resection in six patients. Five of 
the six patients had multiple previous operations for tumor resec-
tion and reconstruction. Three of the six had previous ipsilateral 
latissimus dorsi myocutaneous flap coverage. Three were ALT 
flaps and, in three of the six patients, the vastus lateralis muscle 
was harvested along with the ALT flap to cover the extensive de-
fect. Their choice of recipient vessels was the thoracoacromial ar-
tery in two cases, the thoracodorsal artery in two cases, the cir-
cumflex scapular artery in one patient, the subscapular artery in 
one patient, and the transverse cervical artery in one patient. The 
previous use of the latissimus dorsi flap would have precluded 
the use of its primary pedicle as a recipient. 

Bali et al. [10] studied the feasibility of using the ALT free flap 
for reconstruction of burn contractures in various sites. Fifteen 
ALT free flaps were used at various anatomical sites, two of 
which were used for reconstruction of axillary contractures. The 
recipient vessels were a thoracodorsal artery and vein in one case 
and a thoracodorsal artery and serratus vein in the other case. 

Chen et al. [3] retrospectively studied a series of 10 patients in 
whom ALT free flaps were used for reconstruction of postburn 
axillary contractures. The most used recipient vessels were the 
thoracodorsal artery and the concomitant vein. They reported 
satisfactory functional outcomes in all cases, with no donor site 
morbidity. 

Fig. 6. Follow-up images of patient 2. Follow-up images of patient 
2. (A, B) Adequate shoulder abduction is shown. (C) Complete flap 
healing. (D) Flap after first flap thinning. (E) The patient is awaiting 
a second session of flap liposuction. The patient provided informed 
consent for the publication of the images.
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The first patient in our report had postburn contracture of the 
right axilla with infraclavicular plexus injury. Exploration of the 
brachial plexus and procedures for a plexus injury, such as neu-
rolysis or nerve transfer, can be done only when stable skin cov-
erage is in place. This led to the decision to use an ALT free flap 
to reconstruct the defect. Since the circumflex scapular region 
and thoracodorsal vessels were scarred, the thoracoacromial ar-
tery and cephalic vein were used as recipient vessels for micro-
anastomosis. This was facilitated by cutting the pectoralis major 
(scarred and not functional) and the pectoralis minor. 

Thoracoacromial vessels are usually used as alternative recipi-
ent vessels in head and neck microvascular tissue transfers where 
the usual recipient vessels are not available [11]. A cadaveric ana-
tomical and sonographic study by Kompatscher et al. [12] de-
scribed the ease of access to the thoracoacromial vessels and their 
pectoral branches for anastomosis. It is equally feasible to use the 
neck as a vessel source for a defect outside the neck, as described 
in the second case in this report. 

The second patient had a large posttraumatic defect of the left 
axilla with trauma to the chest and left upper limb with brachial 
artery thrombosis. A tensor fascia lata musculocutaneous flap 
was harvested, as the perforator for the ALT flap could not be 
found on dissection. No attempt was made to expose the thora-
coacromial vessel since it was in the zone of trauma. Scarring in 
the infraclavicular region precluded end-to-side anastomosis to 
the axillary or subclavian vessels. In addition, the patient had a 
previous vascular repair of the axillary-brachial artery. The choice 
of recipient vessels, in this case, was the transverse cervical pedicle 
and the external jugular vein, considering that the other more ap-
proachable vessels were in the zone of trauma and fibrosis. 

Ogawa et al. [5] reported the use of three free flaps for necro-
tizing defects in the axilla and specified seeking recipient vessels 
far removed from the area of the defect. The thoracoacromial 
vessel was the first choice, and in that series, neck vessels such as 
the superior thyroid were the second choice. They endorsed us-
ing flaps with long pedicles to enable reach and adequate cover-
age of the defect. 

In conclusion, When a free flap is used for axillary defect cov-
erage, it is important to be aware of the selection of recipient ves-
sels in the chest or the neck and select a donor flap with adequate 
pedicle length. 
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