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Abstract
Combined extensive chest and neck reconstructions is a challenging procedure. The rapid
development in microvascular surgery has allowed the cancer surgeons to successfully resect
and reconstruct advanced malignancies in the neck and thoracic region. Herein we present a
young female diagnosed with malignant mesenchymal sarcoma of the right side of the neck
extending to right upper lung and anterior mediastinum. The patient was successfully treated
with two microvascular free flaps in a multidisciplinary approach. Wide local resection of the
tumor was done along with removal of right upper pulmonary lobe and the subclavian vessels.
Vascular reconstruction was done with polytetrafluoroethylene grafts. A free fibula
osteocutaneous flap was used for stabilization and reconstruction of the clavicle. Anterolateral
thigh flap with vastus lateralis muscle was used for soft tissue reconstruction. All flaps survived
and the patient had a good recovery at three months of follow-up. Future reports suggesting
guidelines or algorithms for complex chest wall reconstruction should benefit of similar
scenarios to the one reported here.
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Introduction
Extensive chest wall resections usually result in considerable morbidity affecting the daily
living of patients [1]. Approximately 75% to 90% of chest wall defects are covered with regional
or pedicled myocutaneous flaps; however, the type of flap and procedure requires a careful
planning and individualized management [2,3]. The rapid development in microvascular
surgery has allowed the cancer surgeons to successfully resect and reconstruct advanced
malignancies in the neck and thoracic region. In fact, surgical techniques to reconstruct chest
wall defects after tumor resection have increased over the time [2,4]. However, a few reports
have attempted to classify and present a protocol for the management of chest wall defects
[3,5,6]. Herein, we aim to present a case of an extensive chest wall reconstruction after a
sarcoma resection using polytetrafluoroethylene (PTFE) grafts for subclavian vessels, fibula
osteocutaneous flap for clavicle reconstruction, and the anterolateral thigh-vastus lateralis flap
to cover the soft tissue defect. The report attempts to bring focus on the complexities
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encountered in chest wall reconstruction.

Case Presentation
A 24-year-old female was referred at our center with the diagnosis of malignant mesenchymal
sarcoma of the right side of the neck that extends to right upper lung and anterior
mediastinum. After careful evaluation, the oncosurgical team planned a wide local resection.
The soft tissue sarcoma was removed with a 2 cm margin along with the upper lobe of the right
lung. The first four ribs and the clavicle of the affected side were also removed (Figure 1).

FIGURE 1: Complex chest wall reconstruction.
(A) Chest wall defect after resection of the sarcoma. Absence of right clavicle and four first ribs,
arrow shows the superior lobe of the lung. (B) Subclavian vessels reconstruction (arrow). (C)
Clavicle reconstruction with fibula osteocutaneous flap and anterolateral thigh-vastus lateralis flap.
(D) Immediate postoperative reconstruction.

A vascular team reconstructed the subclavian artery and vein using PTFE grafts. Then, the
reconstructive team planned a fibula osteocutaneous flap for clavicle stabilization,
reconstruction, and resurfacing of the neck and thorax region. The fibula was fixed with
miniplates, medially to the sternum and laterally to the remnant of the right clavicle. The flap
was vascularized by the anastomosis of superior thyroid artery with the peroneal artery, along
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with a venous drainage from the peroneal comitant veins to the left external jugular vein. In
both anastomoses, an interposed vein graft was utilized. The ischemia time was 80 minutes. In
order to obliterate the pulmonary dead space and to provide coverage of the PTFE grafts and
thoracic resurfacing, an anterolateral thigh flap measuring 25 cm x 12 cm was harvested along
with the left vastus lateralis muscle. The descending branch of lateral circumflex femoral artery
and the right thoracodorsal artery were anastomosed in an end-to-end fashion. The venous
drainage ran from the comitant veins of the descending branch of lateral circumflex femoral to
the thoracodorsal pedicle. The ischemia time was 70 minutes. The donor sites were resurfaced
with 10/1,000 inch skin thickness skin graft. The patient stood the operation well. Both flaps
survived completely. There were no donor site complications. Radiogram at three months of
follow-up showed clavicle reconstruction with the transferred fibula flap (Figure 2). The patient
was followed up by cardiovascular surgery, pulmonology, and physical therapy specialists with
good recovery at three months post-surgery.

FIGURE 2: Chest X-ray.
(A) Preoperative and (B) postoperative, arrow shows fibula osteocutaneous flap.

Discussion
Combined extensive chest and neck reconstruction is a challenging procedure that requires a
multidisciplinary approach regardless of the origin and pathology [3]. In general, reconstruction
is indicated when a defect is more than 5 cm in diameter or includes more or equal four ribs to
avoid the risk of lung herniation and chest wall instability that compromises the respiration
[7,8]. Multiple free flaps may be indicated for the complex requirement of the region. The
situation may be further complicated when there is underlying vascular reconstruction with
synthetic PTFE grafts. These two aspects mandated a watertight soft tissue cover to avoid graft
sepsis and complications like vascular blowout. The fibula flap was indicated to neutralize the
chest wall instability caused due to the removal of the clavicle and the first four ribs. It also
provided protection to the underlying PTFE grafts, whereas the anterolateral thigh-vastus
lateralis flap allowed to fill up the dead space left after resection of the pulmonary lobe. The
osteocutaneous fibula flap is considered the standard care for reconstruction of mandibular
defects with a high rate of success [9,10]. Moreover, it can also be effective to reconstruct long
bone defects after sarcoma resections [11]. Although it has been reported that this flap is also
successful for sternoclavicular joint defects following resection of tubercular osteomyelitis, no
reports were found to evaluate its efficacy for sarcomas [12]. Our case supports the use of the
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fibula osteocutaneous flap for clavicular defects after sarcoma resection and anterolateral
thigh-vastus lateralis flap to cover the remaining defect in complex chest reconstructions.

Although we are reporting only a single case, the successful outcome suggests that even with
advanced malignancy and aggressive excision, optimal reconstruction can still be achieved with
an adequate plan and microsurgical skills. A hypothesis can be built up only after implementing
the management strategy in larger series.

Conclusions
This report highlights the complexities involved in chest wall reconstruction. Although clavicle
reconstruction is not usually indicated, it becomes important in combined neck and chest
reconstructions, especially when vascular reconstruction has also been done. Future reports
suggesting guidelines or algorithms for chest wall reconstruction should benefit of similar
scenarios to the one reported here.

Additional Information
Disclosures
Human subjects: Consent was obtained by all participants in this study. China Medical
University Hospital Institutional Review Board issued approval Not applicable. Informed
patient consent was obtained before. Conflicts of interest: In compliance with the ICMJE
uniform disclosure form, all authors declare the following: Payment/services info: All authors
have declared that no financial support was received from any organization for the submitted
work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might
have an interest in the submitted work. Other relationships: All authors have declared that
there are no other relationships or activities that could appear to have influenced the submitted
work.

Acknowledgements
This study was supported in part by the Plastic Surgery Foundation and the Mayo Clinic Center
for Individualized Medicine

References
1. Mansour KA, Thourani VH, Losken A, et al.: Chest wall resections and reconstruction: a 25-

year experience. Ann Thorac Surg. 2002, 73:1720-1725. 10.1016/s0003-4975(02)03527-0
2. Tukiainen E: Chest wall reconstruction after oncological resections . Scand J Surg. 2013,

102:9-13. 10.1177/145749691310200103
3. Seder CW, Rocco G: Chest wall reconstruction after extended resection . J Thorac Dis. 2016,

8:863-871. 10.21037/jtd.2016.11.07
4. Sisti A, D'Aniello C, Fortezza L, et al.: Propeller flaps: a literature review . In Vivo. 2016,

30:351-373.
5. Losken A, Thourani VH, Carlson GW, et al.: A reconstructive algorithm for plastic surgery

following extensive chest wall resection. Br J Plast Surg. 2004, 57:295-302.
10.1016/j.bjps.2004.02.004

6. Wald O, Islam I, Amit K, et al.: 11-year experience with chest wall resection and
reconstruction for primary chest wall sarcomas. J Cardiothorac Surg. 2020, 15:29.
10.1186/s13019-020-1064-y

7. Netscher DT, Baumholtz MA: Chest reconstruction: I. anterior and anterolateral chest wall
and wounds affecting respiratory function. Plast Reconstr Surg. 2009, 124:240-252.
10.1097/PRS.0b013e3181b98c9c

8. Arnold PG, Pairolero PC: Chest-wall reconstruction: an account of 500 consecutive patients .

2020 Ciudad et al. Cureus 12(6): e8391. DOI 10.7759/cureus.8391 4 of 5

https://dx.doi.org/10.1016/s0003-4975(02)03527-0
https://dx.doi.org/10.1016/s0003-4975(02)03527-0
https://dx.doi.org/10.1177/145749691310200103
https://dx.doi.org/10.1177/145749691310200103
https://dx.doi.org/10.21037/jtd.2016.11.07
https://dx.doi.org/10.21037/jtd.2016.11.07
http://iv.iiarjournals.org/content/30/4/351.long
https://dx.doi.org/10.1016/j.bjps.2004.02.004
https://dx.doi.org/10.1016/j.bjps.2004.02.004
https://dx.doi.org/10.1186/s13019-020-1064-y
https://dx.doi.org/10.1186/s13019-020-1064-y
https://dx.doi.org/10.1097/PRS.0b013e3181b98c9c
https://dx.doi.org/10.1097/PRS.0b013e3181b98c9c
https://dx.doi.org/10.1097/00006534-199610000-00008


Plast Reconstr Surg. 1996, 98:804-810. 10.1097/00006534-199610000-00008
9. Ling XF, Peng X: What is the price to pay for a free fibula flap? a systematic review of donor-

site morbidity following free fibula flap surgery. Plast Reconstr Surg. 2012, 129:657-674.
10.1097/PRS.0b013e3182402d9a

10. Kearns M, Ermogenous P, Myers S, Ghanem AM: Osteocutaneous flaps for head and neck
reconstruction: a focused evaluation of donor site morbidity and patient reported outcome
measures in different reconstruction options. Arch Plast Surg. 2018, 45:495-503.
10.5999/aps.2017.01592

11. Bach AD, Kopp J, Stark GB, Horch RE: The versatility of the free osteocutaneous fibula flap in
the reconstruction of extremities after sarcoma resection. World J Surg Oncol. 2004, 2:22.
10.1186/1477-7819-2-22

12. Choke A, Yang YO, Koh JSB, Howe TS, Tan BK: Restoring a functional and mobile shoulder
following reconstruction of the sternoclavicular joint with a free vascularized fibular flap.
JPRAS Open. 2018, 16:73-77. 10.1016/j.jpra.2018.01.004

2020 Ciudad et al. Cureus 12(6): e8391. DOI 10.7759/cureus.8391 5 of 5

https://dx.doi.org/10.1097/00006534-199610000-00008
https://dx.doi.org/10.1097/PRS.0b013e3182402d9a
https://dx.doi.org/10.1097/PRS.0b013e3182402d9a
https://dx.doi.org/10.5999/aps.2017.01592
https://dx.doi.org/10.5999/aps.2017.01592
https://dx.doi.org/10.1186/1477-7819-2-22
https://dx.doi.org/10.1186/1477-7819-2-22
https://dx.doi.org/10.1016/j.jpra.2018.01.004
https://dx.doi.org/10.1016/j.jpra.2018.01.004

	Combined Free Fibula Osteocutaneous and Anterolateral Thigh-Vastus Lateralis Free Flaps for Clavicule and Extensive Chest Wall Reconstruction After Sarcoma Resection
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: Complex chest wall reconstruction.
	FIGURE 2: Chest X-ray.

	Discussion
	Conclusions
	Additional Information
	Disclosures
	Acknowledgements

	References


