
JPRAS Open 28 (2021) 4–9 

Contents lists available at ScienceDirect 

JPRAS Open 

journal homepage: www.elsevier.com/locate/jpra 

Short Communication 

Coverage of anterior mediastinal tracheostomy 

with bipe dicle d anterolateral thigh flap 

Khong-Yik Chew 

∗, Yee Onn Kok, Wei Lin Ong, Bien-Keem Tan 

Department of Plastic, Reconstructive and Aesthetic Surgery, Singapore General Hospital Singapore 

a r t i c l e i n f o 

Article history: 

Received 9 January 2021 

Accepted 14 January 2021 

Available online 26 January 2021 

Keywords: 

Anterior mediastinal tracheostomy 

Anterolateral thigh flap 

Chimeric 

Bipedicled flap 

a b s t r a c t 

Background: Cancer defects requiring anterior mediastinal tra- 

cheostomy (AMT) are complex, often accompanied by tracheo- 

laryngeal and pharyngeal defects with exposure of the great ves- 

sels and mediastinal cavity. The trachea has to be mobilised and 

exteriorised as an end-tracheostome through the anterior chest. 

A well-vascularised flap that can resurface skin defects, obliterate 

dead space and allow maturation of a reliable anterior mediasti- 

nal tracheostome is required. We describe a modification of using 

a centrally fenestrated bipedicled chimeric anterolateral thigh flap 

(ALT) to address these challenges. 

Methods: A free chimeric bipedicled ALT flap was designed. The 

skin defect was resurfaced by a vertically-oriented skin paddle. 

Two chimeric muscle components were used to partition the me- 

diastinum and the great vessels of the neck from the tracheostome. 

The mediastinal trachea was mobilised and matured through a 

centrally-fenestrated opening in the flap. Layered fascial sutures 

were employed to minimize dehiscence. 

Results/Complications: Two patients with AMT underwent the mod- 

ified ALT. No major complications such as flap-tracheostomy dehis- 

cence occurred. One patient had a small peripheral demarcation of 

the flap which required revision and secondary closure. 

Conclusion: The bipedicled design of the modified ALT flap pro- 

vided robust blood supply to the central fenestration through dual 

perforators, avoiding flap-tracheostomy separation. The chimeric 

∗ Corresponding author. 

E-mail addresses: khongyik@hotmail.com , kokyeeonn@gmail.com (K.-Y. Chew). 

https://doi.org/10.1016/j.jpra.2021.01.007 

2352-5878/© 2021 The Authors. Published by Elsevier Ltd on behalf of British Association of Plastic, Reconstructive and 

Aesthetic Surgeons. This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

https://doi.org/10.1016/j.jpra.2021.01.007
http://www.ScienceDirect.com
http://www.elsevier.com/locate/jpra
mailto:khongyik@hotmail.com
mailto:kokyeeonn@gmail.com
https://doi.org/10.1016/j.jpra.2021.01.007
http://creativecommons.org/licenses/by-nc-nd/4.0/


K.-Y. Chew, Y.O. Kok, W.L. Ong et al. JPRAS Open 28 (2021) 4–9 

muscle components obliterate dead space and protect the great 

vessels of the neck and mediastinum. The thin pliable nature of 

the anterolateral thigh skin also allowed for tensionless inset of the 

trachea. 

© 2021 The Authors. Published by Elsevier Ltd on behalf of British 

Association of Plastic, Reconstructive and Aesthetic Surgeons. 
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Cancer defects requiring anterior mediastinal tracheostomy (AMT) are complex, often accompanied

y tracheo-laryngeal and pharyngeal defects with exposure of the great vessels and mediastinal cavity.

he trachea must be mobilised and exteriorised as an end-tracheostome through the anterior chest. A

ell-vascularised flap that can resurface skin defects, obliterate dead space and allow maturation of a

eliable anterior mediastinal tracheostome is required. 1 

Common reconstructions options include the latissimus dorsi, pectoralis major, deltopectoral,

mental 2–4 and the anterolateral thigh flaps. 5 , 6 Common complications include distal flap necrosis and

ap-tracheostomy dehiscence causing mediastinitis. We describe a modification of using a centrally-

enestrated bipedicled chimeric anterolateral thigh flap (ALT) to address these challenges. 

ethods 

urgical technique ( Figure 1 ) 

A large ALT skin paddle (20 × 10 cm) was raised. The skin laxity allowed the flap to “funnel-down”

owards the tracheostome in a tensionless manner. The skin paddle was oriented vertically to allow

he pedicle to reach the neck recipient vessels, namely, the transverse cervical artery, external jugular

ein and a tributary of internal jugular vein. The flap was bipedicled to allow a central opening for

he tracheostome. Additional muscle components (TFL-tensor fascia lata, VL-vastus lateralis) covered

he great vessels of the neck superiorly and mediastinum inferiorly respectively. In Fig. 1 , the mus-

le components are down-sized to allow an appreciation of the underlying structures. They in fact

overed the great vessels completely. 

Suturing of the tracheostome to the skin was accomplished with single layer PDS 3-O in far-and-

ear staggered bites to avoid tearing the mucosa and separation of the tracheal rings. Drains were

laced to prevent seroma formation but avoiding direct suction on the vessels. Post operatively, a

hort length tracheostomy tube (UniPerc R © Adjustable Flange) was inserted and secured firmly to en-

ure that its end stayed above the carina to avoid one-lung intubation. 

esults 

We describe 2 clinical cases. No major complications such as sepsis, pneumonia, mediastinitis or

e-exploration occurred. Minor complications included minor flap demarcation and dehiscence in the

eriphery requiring secondary suture. 

ase 1 

A 74-year-old male chronic smoker presented with recurrent laryngeal cancer after chemo-

adiotherapy. He underwent wide resection of the neck mass which included resection of the sternum,

pper ribs and clavicular heads; a total laryngectomy, thyroidectomy and bilateral neck dissection. The

esultant skin defect measured 20 × 12 cm with loss of the sternoclavicular joints bilaterally. ( Fig. 2 ).
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Figure 1. Inset of chimeric anterolateral thigh (ALT) flap in mediastinal tracheostomy. Dual perforator thin ALT with a central 

fenestration between perforators was used to line the tracheostome. Chimeric muscle components: tensor fascia lata (A) and 

vastus lateralis (B) were used to cover the neck vessels, and brachiophalic vein and artery respectively. 
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igid reconstruction was achieved with a 2.4 mm reconstruction plate which was contoured and se-

ured to the remnant clavicles bilaterally. In addition, a 2.0 mm reconstruction plate was used to

ridge the sternal defect. A Gore-Tex sheet was wrapped around this construct as an interface between

he plate and the great vessels. A chimeric ALT flap was raised with VL and TFL muscle components.

he VL obliterated the mediastinal dead space, and the TFL obliterated the cervical dead space, both

f which served a second function of protecting the neck vessels. The trachea was sutured to a hole

reated in the middle of the skin paddle. Post-operatively, the patient suffered a minor complication

f distal skin paddle skin necrosis which was managed with debridement and secondary suture. At

-year follow up, he was well and had undergone adjuvant radiotherapy ( Fig. 3 ). 

ase 2 

A 52-year-old male ex-smoker presented with a locally advanced thyroid cancer with tracheal

tenosis. He underwent a total thyroidectomy, laryngectomy, neck dissection, mediastinal split and

ediastinal tracheostomy. The resultant skin defect measured 22 × 10 cm and exposed the superior

ediastinum and great neck vessels. A right chimeric ALT flap was raised with skin, TFL muscle and

L muscle components. Revascularisation was achieved using the superior thyroid vessels. The VL was

sed to obliterate dead space and protect the mediastinal contents, while the TFL was used to cover

eck structures. An opening was made in the skin paddle for the tracheostome. At 2-year follow up,
6 
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Figure 2. Patient 1. Dual perforator ALT flap and muscle components before complete inset. 
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he end-tracheostome remained healed and he reported successful oesophageal speech and good oral

ntake of soft diet well ( Fig. 4 ). 

iscussion 

The key goal in this operation was to provide a thin well-vascularized skin to create a robust seal

round the tracheostome. A second layer consisting of the chimeric muscle components protected the

reat vessels of the neck and mediastinum. 

Including two perforators created a bipedicled skin paddle to provide vascularity to the skin

round the tracheostome. This was key to avoid marginal necrosis at the tracheostome suture line,

hus preventing a leak. Minor leakage of tracheal secretions into the wound was inevitable, owing

o wound tension from trachea retraction, the dependent nature of the suture line, and trauma from

racheal suctioning and coughing effort s. The muscle component s were thus critical as additional cov-

ring over the great vessels to prevent blowout. Case 1 had a bridging sternal reconstruction plate

ith a Gortex wrap and the muscles served to obliterate dead space around the construct. Both cases

eceived radiotherapy and their flaps contracted as expected, despite the initial redundancy and bulk.
7 
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Figure 3. Patient 1. 2-year follow-up. 

Figure 4. Patient 2. A 52-year-old male with thyroid cancer involving the trachea. Chimeric ALT flap reconstruction over the 

mediastinal tracheostome, 2-year follow-up. 
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Perforators supplying the lateral thigh skin arise from the descending oblique and transverse

ranches of the lateral circumflex femoral artery. The first step was to mobilise the descending branch

erforators with the vastus lateralis muscle component and then look proximally for either the trans-

erse or oblique branch as the second pedicle. In practice, if the two systems converge distal to the

ectus femoris branch, then the branch is spared. If, however, the two systems join proximal to the

ectus femoris branch, the branch is sacrificed to capture the confluence of the two systems. If the

wo systems are divergent, two sets of anastomoses will be necessary to vascularize the flap. Revas-

ularisation was usually accomplished using the transverse cervical artery as the recipient vessel. 
8 
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6  
Pre-operative imaging including CT angiography or high-resolution ultrasonography can assist in

ocating the perforators to give an indication of their origin. 

In a previous successful case of mediastinal tracheostomy where the neck was too scarred from

revious surgery and radiotherapy (not included in this report), we used both pectoralis major muscle

aps to line the tracheostome. Owing to the depth of the inset where the tracheostome was emerging

rom between the brachiocephalic vein and artery, solely muscle was used with skin grafts applied. 

Other flap options include deltopectoral (DP), latissimus dorsi and omental flaps, either in isolation

r in combination. The advantages of the chimeric ALT free flap are greater freedom of inset, better

ascularity, reduced suture line tension and the availability of vascularized muscle for obliteration of

ead space. 
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