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Vertical musculocutaneous trapezius flap for the closure of
postpneumonectomy empyema
Colgajo musculocutaneo vertical de trapecio para cierre de empiema tras neumonectomia
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Abstract

Objective: The aim of the study was to present our experience with the vertical musculocutaneous trapezius (VMCT) flap and
highlight its utility in the thoracic wall reconstruction in patients with bronchopleural fistula (BPF). Materials and methods: We
present a five case series of patients with long-standing cavities and BPF. The VMCT flap was used, and a direct pathway into
the defect was made through a separate posterior thoracotomy shortening the distance between the flap and the defect.
Results: In 80% of the cases, the flap succeeded in solving the fistula and filling the defect, quality of life improved, and the
need for oxygen decreased. Conclusions: Management of open window thoracostomy is challenging. Debridement, thoraco-
plasty, and flap coverage are the mainstream of their treatment, but these patients have scarce available muscle. The VMCT
flap represents the major non-affected musculocutaneous unit in the thoracic area after lung surgery. Its dermal component
offers a rigid matrix to form a seal over the bronchial stump. Its muscular component adds a good amount of vascularized
tissue. No functional impairment has been described after its use.
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Resumen

Objetivo: Exponer nuestra experiencia con el colgajo vertical de trapecio y destacar su utilidad en la reconstruccion de la
pared tordcica en pacientes con fistulas broncopleurales. Material y métodos: Presentamos una serie de cinco pacientes con
cavidades y fistulas broncopleurales de larga evolucion. Utilizamos el colgajo musculocutaneo vertical de Trapecio, con un
redireccionamiento del mismo a través de una ventana costal que permite acortar la distancia entre el colgajo y el defecto.
Resultados: La fistula y el defecto fueron solucionados en el 80% de los casos. La calidad de vida mejord y las necesidades
de oxigeno disminuyeron. Conclusiones: El manejo de las toracotomias es un reto. El desbridamiento, toracoplastia y cober-
tura con colgajo son los pilares de su tratamiento, pero estos pacientes tienen escasa disponibilidad muscular. El colgajo
musculocutdneo vertical de Trapecio representa la mayor unidad intacta musculocutdnea en el torax tras cirugia pulmonar.
Su componente dérmico ofrece una matriz rigida para sellar el mufion bronquial, su componente muscular afiade una gran
cantidad de tejido vascularizado. No se han descrito déficits funcionales tras su uso.

Palabras clave: Fistula broncopleural. Reconstruccion de toracoplastia. Colgajo trapecio.

*Correspondence: Date of reception: 10-04-2022 Cir Cir. 2023;91(5):615-619
Ménica Francés Date of acceptance: 29-07-2022 Contents available at PubMed
E-mail: m.francesmon90 @ outlook.com DOI: 10.24875/CIRU.22000210 www.cirugiaycirujanos.com

0009-7411/© 2022 Academia Mexicana de Cirugia. Published by Permanyer. This is an open access article under the terms of the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).

615


http://crossmark.crossref.org/dialog/?doi=10.24875/CIRU.22000210&domain=pdf
mailto:m.francesmon90%40outlook.com?subject=
http://dx.doi.org/10.24875/CIRU.22000210

616

Cirugia y Cirujanos. 2023;91(5)

|ntroduction

Bronchopleural fistula (BPF) appears after pneumo-
nectomy in up to 4.4 % of cases'. Open window tho-
racostomy (OWT) is carried out if conservative
measures fail. They are often left to second intention
spontaneous healing. Flaps are later used with oblit-
erating purposes?.

These patients are complex to manage because the
amount of available muscle is scarce, they have poor
nutritional status, coexisting lung diseases, and other
comorbidities.

Pectoralis major and minor muscles, serratus,
intercostal, paraspinous, and rectus abdominis
muscle flaps are used, but there are several draw-
backs?. Free flaps are not the best option for such
patients since they require complex procedures.
Latissimus Dorsi, the major muscular source in this
area, is split transversally through the pneumonec-
tomy approach.

Conversely, the vertical musculocutaneous trape-
zius (VMCT) flap is left untouched and stays close to
the problem, offering an elegant solution to this chal-
lenging scenario®.

Our experience with the VMCT flap in five cases is
shown here.

Patients and methods
Surgical anatomy and technique

The blood supply of the VMCT flap is based on the
deep branch of the transverse cervical artery. Between
minor and major rhomboids, it gives a branch to the
inferior part of the trapezius, which is the flap-feeding
vessel. It travels caudally in a paravertebral axis along
the trapezius muscle up to the 12 thoracic vertebrae.
The flap design can even reach a lower level based
on its random reserves.

The lateral decubitus position allows joining both the
thoracic window and the flap donor site in a single
surgical field.

Debridement of the cavity is carefully done, and air
leakages are identified if present.

On the paravertebral ipsilateral flap donor area, the
vessel and its route is identified with a Doppler ultra-
sound (Fig. 1). Once the vascular pedicle is identified,
the whole flap is islanded. Then, a costal fenestration
is done near the flap origin to allow for its intrathoracic
passage®’. This gateway into the thorax has to be in

Figure 1. A: flap design: 1 Perforator nutrition vessel, 2 flap, 3 costal
fenestration for rerouting. B: defect.
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Figure 2. A: a costal fenestration is performed near the flap origin
to allow its intrathoracic passage. B: this gateway into the thorax
has to be in line with the transposition axis possibilities of the flap,
allowing the rerouted flap to get a straight and direct pathway to the
defect.

line with the transposition axis possibilities of the flap,
allowing the rerouted flap to get a straight to the defect
(Fig. 2) It is applied wrapping the bronchial stump after
its closure if there is an air leak present (Fig. 3A).
Other flaps may be used in combination if the cavity
is still to be filled. We used a fasciocutaneous local
flap (Fig. 3B).

Clinical cases (Table 1)

Case 1

A 47-year-old male diagnosed with a lung carci-
noid tumor treated with right superior lobectomy in
2005 and right pneumonectomy in 2010. He devel-
oped a BPF which was initially managed with an
OWT and later closed and sealed with a VMCT
flap.
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Figure 3. A: deepithelialized trapezius flap sealing the bronchopleu-
ral fistula. B: aditional adipofascial flap. Inset of flap and skin grafted
donor area.

Case 2

A 58-year-old woman with a history of tuberculosis
and diagnosed with destroyed lung treated with a
superior left lobectomy in 2012. She subsequently
developed a BPF treated with an OWT. In 2013, a
VMCT flap was performed. The BPF reappeared a
month after surgery, and a second OWT was carried
out.

Case 3

A 71-year-old male with history an epidermoid
lung cancer was treated with right pneumonectomy in
2014. He developed a BPF treated with OWT. In 2015,
a VMCT flap was done.

Case 4

An 80-year-old male with a history of epidermoid
lung cancer treated with right medial and inferior
bilobectomy in 2006. He developed a BPF 2 months
after the surgery and was treated with an OWT. In
2016, a VMCT flap was done.

Case 5

A 61-year-old male with a history of left lung epider-
moid cancer treated with left pneumonectomy in 2007.
In 2016, he developed a BPF that was treated with an
OWT. In 2019, a VMCT flap was performed.

Quality of life (QoL) and basic daily life
activities (BDLA) assesment

QoL was assessed by the Spanish version of the
SF-36. Each dimension of the questionnaire was
assessed by questions in the survey, and item responses
were coded and transformed into scores ranging from
0 (worst possible health state measured) to 100 (best
possible health state)®. Barthel index was used to evalu-
ate the BDLA and five additional questions that we
considered relevant were asked: presence of (1) dys-
pnea, (2) dysphagia, (3) pain, (4) remaining wounds that
required additional care, and (5) O, requirements.

Results

In 80% of the patients, the BPF was sealed, the
empyema residual cavity was filled and the patients’
QoL improved.

Additional fasciocutaneous local flaps were used in 60%
of the patients. Surgical time was under 3 h in all cases.

The average of the SF-36 score after flap surgery
was 61.78. In 80% of the patients, QoL improved after
surgery.

Dyspnea was present after surgery in all patients:
20% at rest, 40% with minor efforts, and 40% when
walking long distances.

80% of the patients required oxygen before surgery
and 20% after surgery.

All patients were independent for the BDLA after
surgery with an average of the Barthel Index of 94/100.

Time average from empyema to flap in months was
45 (12-120); the cause of pneumonectomy was lung
cancer in four cases (80%) and tuberculosis in one
case (20%). Only one case had adjuvant radiothera-
phy (RT) (20%), and two cases had adjuvant chemo-
theraphy (40%). Four cases had a history of smoking
(80%). Time average of hospital stay in days after
VMCT flap surgery was 18, 6 (9-30). Average of num-
ber of total surgeries was 4.2 (3-6). Average of per-
centage of pneumonectomy was 86, 4% (66-100%).
Average of follow up in months since VMCT flap was
52, 2 (12-84).

Limitations

This represents an infrequent complication and
more cases would be necessary to make more sus-
tainable conclusions and the perfection of the surgical
technique.
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Discussion and Conclusions

The VMCT flap represents the major non-affected
musculocutaneous unit in the thoracic area after lung
surgery. The rerouting of the flap through a costal
fenestration allows a direct passage into the thorax,
shortening the distance between the flap and the
defect. Its dermal component offers a rigid matrix to
form a seal over the bronchial stump. Its muscular
component adds a good amount of vascularized tis-
sue to the defect to fill and clean up the pleural cavity
increasing antibiotic levels thanks to its rich vascular
supply. No functional impairment has been described
after its use. BPF can have an early or late pretenta-
tion, the most frequent being those that occur within
the first 12 postoperative days® Early BPF can be a
vital emergency with high mortality, especially related
to empyema and sepsis. Its treatment includes retho-
racotomy, cavity drainage and OWT. There are differ-
ent tecniques to perform OWT, and we describe them
as follows'011213;

— Caglett's OWT consists in drainage of the pleural
cavity by thoracostomy leaving the fistula open
and daily changes of intracavitary bandage for a
long period of time until its final closure with flaps.

— The Eloesser Flap OWT consists in making an “H”
or “U” incision and creating a permanent drainage
thoracic window towards the pleural space.

Other techniques used in the treatment of BPF were
thoracoplasties which consisted in the resection of
several costal arches to reduce the cavity which are
no longer used. Endoscopic devices or VAC therapy
are currently being studied.
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