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Delayed Lower Trapezius Myocutaneous Flap for
Reconstruction of Posterior Scalp Defects: A Retrospective Study

Posterior Skalp Defektlerinin Rekonstriiksiyonunda Geciktirme
Uygulanmis Alt Trapezius Miyokutanoz Flep: Retrospektif Calisma

Ayhan Isik ERDAL? ~ Mert DORUK?,

Serhat SIBAR®

*Gazi University Faculty of Medicine, Department of Plastic, Reconstructive and Aesthetic Surgery, Ankara, Tiirkiye

ABSTRACT Objective: The lower trapezius myocutaneous flap is
useful for reconstructing posterior scalp defects. It is recommended that
the skin island should not extend more than 10 cm below the inferior
angle of the scapula. To design a flap that exceeds these limits and ex-
tends more caudally without compromising blood supply, we needed to
make a modification and decided to apply a surgical delay procedure.
In this study, we present our modified lower trapezius myocutaneous
flap technique, in which the surgical delay is applied in the first session,
and flap transfer is performed in the second session. Material and
Methods: Patients who had reconstruction of scalp defect with delayed
lower trapezius myocutaneous flap between January 2018 and Decem-
ber 2022 were analyzed retrospectively. Seven patients were included
in the study. The demographic characteristics of the patients, the char-
acteristics of the defects, the characteristics of the flaps, and the out-
comes of the reconstruction were analyzed. Results: Of the 7 patients
in the study, 5 were men, and 2 were women. The mean age of the pa-
tients was 56 years (range: 42-62 years). All defects were full-thick-
ness scalp defects. All patients had uneventful wound healing and
defect closure. There were no complications. Conclusion: A delayed
lower trapezius myocutaneous flap can be used safely in posterior scalp
defects close to the vertex.
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OZET Amag: Alt trapezius miyokutandz flep, posterior skalp defekt-
lerinin rekonstriiksiyonu igin kullanish bir segenektir. Deri adasinin
skapula inferior kosesinden 10 cm’den daha asagiya uzanmamasi 6ne-
rilir. Bu sinirhiliklar: asarak ve kan akisini bozmadan kaudale dogru
daha fazla uzanabilen bir flep tasarlamak i¢in bir modifikasyona ihtiyag
duyduk ve cerrahi geciktirme prosediiriinii uygulamaya karar verdik.
Bu ¢alismada, ilk seansta cerrahi geciktirmenin uygulandigi, ikinci se-
ansta ise flep transferinin yapildigi modifiye alt trapezius miyokutanoz
flep teknigimiz sunulmustur. Gere¢ ve Yontemler: Ocak 2018 ile Ara-
Itk 2022 tarihleri arasinda cerrahi geciktirme uygulanmis alt trapezius
miyokutanoz flep ile skalp defekti rekonstriiksiyonu yapilan hastalar
retrospektif olarak incelendi. Caligmaya 7 hasta dahil edildi. Hastalarin
demografik ozellikleri, defektlerin 6zellikleri, fleplerin 6zellikleri ve
rekonstriiksiyon sonuglar1 analiz edildi. Bulgular: Calismaya dahil edi-
len 7 hastanin 5°i erkek, 2’si kadindi. Hastalarin ortalama yas1 56 (ara-
lik: 42-62) idi. Tiim defektler tam kat sagli deri defektleriydi. Tim
hastalarda sorunsuz yara iyilesmesi ve defekt kapatilmasi gergeklesti.
Komplikasyon olmadi. Sonu¢: Geciktirme uygulanmis alt trapezius
miyokutanoz flep vertekse yakin posterior skalp defektlerinde giivenle
kullanilabilir.

Anahtar Kelimeler: Trapezius flep; miyokutanoz flep;
yiizeyel sirt kaslari; sagh deri

The triangular-shaped trapezius muscle has a
wide structure, extending from the occiput to the 12t
thoracic vertebra. It can be divided into three parts
from cranial to caudal: descending (or superior),
transverse (or middle), and ascending (or inferior). It
is the most superficial muscle on the back. It covers
the levator scapulaec muscle, the rhomboid minor

muscle and rhomboid major muscle in the upper half
of the thorax, and the latissimus dorsi muscle in the
lower half of the thorax. The descending part elevates
the scapula, the transverse part retracts the scapula,
and the ascending part depresses the scapula. When
the trapezius muscle is used as a flap, unlike most
muscle flaps, the entire muscle is never harvested,
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only a certain part is used as a flap. The transverse or
ascending part can be used as a pedicled flap in head
and neck reconstruction.! The upper trapezius my-
ocutaneous flap (transverse part) and the lower
trapezius myocutaneous flap (ascending part) were
described by different authors at similar times.>* The
upper trapezius myocutaneous flap is supplied by the
superficial cervical artery (superficial branch of the
transverse cervical artery). The lower trapezius my-
ocutaneous flap is supplied by the dorsal scapular
artery (deep branch of the transverse cervical artery).
The dorsal scapular artery lies deep to the levator
scapulae and rthomboids. It always gives a branch to
the lower trapezius muscle between the minor and
major rhomboid muscles. The terminal branch of the
dorsal scapular artery is the descending branch,
which courses under the rhomboid major muscle. Ac-
cording to Mathes and Nahai classification, the
trapezius muscle has a Type II pattern of circulation
(one dominant vascular pedicle plus minor pedicles).®

The more caudal the flap is designed, the greater
the distance from the pivot point, and the more the
arc of rotation; thus, it can cover defects farther cra-
nially. Therefore, the lower trapezius myocutaneous
flap is more useful for scalp defects. However, in flaps
harvested more caudally to cover more distant scalp de-
fects, marginal necrosis may sometimes develop in the
areas furthest from the pedicle. To avoid partial flap
necrosis, it is recommended that the skin island should
not extend more than 10 cm below the inferior angle of
the scapula.” Another point to be considered in the de-
sign is that at least one-third of the skin island must be
on the trapezius muscle.! We used the surgical delay
to design a lower trapezius myocutaneous flap free
from these limitations. Thus, we could design a more
caudal skin island and reconstruct more distant points
on the scalp with the help of the delay phenomenon.

This study aimed to present a two-session lower
trapezius myocutaneous flap method, in which the
surgical delay was applied in the first session, and
flap transfer was performed in the second session.

I MATERIAL AND METHODS

Medical records and digital images of patients who
had reconstruction of scalp defect with delayed lower

trapezius myocutaneous flap between January 2018
and December 2022 were analyzed retrospectively.
Seven patients were included in the study. The study
was approved by the Gazi University Ethics Com-
mittee (date: January 9, 2024, no: 2024-167). In-
formed consent was obtained from all patients, and
guiding principles from the Declaration of Helsinki
were followed. The demographic characteristics of
the patients, the characteristics of the defects, the
characteristics of the flaps, and the outcomes of the
reconstruction were analyzed.

FLAP DESIGN AND SURGICAL DELAY OF
LOWER TRAPEZIUS MYOCUTANEOQUS FLAP

The midline, scapula borders, rhomboid muscles,
trapezius muscle, and dorsal scapular artery trace
were marked while the patient was upright with arms
hanging at the sides. Vertically oriented myocuta-
neous flap borders were drawn, which included the
lower part of the trapezius muscle and was sufficient

to cover the defect area. In all cases, the caudal bor-
der of the flap was located more than 10 cm from the
tip of the scapula (Figure 1).
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FIGURE 1: Anatomic landmarks and flap markings. Typical preoperative markings for

a lower trapezius myocutaneous flap. In all cases, the inferior border of the flap was
designed at distances much greater than 10 cm from the inferior angle of the scapula.
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FIGURE 2: While performing the surgical delay procedure (first session), the dis-
tal part of the flap island was elevated from the underlying latissimus dorsi muscle.
Elevation was stopped when the ascending fibers of the trapezius muscle were
clearly identified.

The first session (the surgical delay procedure)
was started in the prone position with the arms ab-
ducted at 90 degrees. An incision was made at the
lower, medial, and lateral borders of the flap. Start-
ing caudally, the skin island was elevated from the
dissection plane between it and the underlying latis-
simus dorsi muscle. Dissection was terminated when
the caudal border of the trapezius muscle was
reached near the midline. A suction drain was
placed, the skin was closed, and the first session
ended (Figure 2).

TRANSFER OF THE FLAP TO
THE DEFECT ON THE SCALP

All markings in the first session were made again in
the second session. Again, surgery was started in the
prone position with the arms abducted at 90 degrees.
The incisions were made again, and the skin island
began to be elevated by separating it from the under-
lying latissimus dorsi muscle from the caudal to the
cranial direction. When the caudal border of the
trapezius muscle was reached near the midline, the
trapezius muscle was elevated together with the skin
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island as myocutaneous flap while the underlying
latissimus dorsi muscle was left in place. Since the
trapezius muscle is the most superficial muscle on the
back, it was also elevated from the underlying rhom-
boid major muscle. When it came to the area between
the minor and major rhomboid muscle, it was ob-
served that the flap reached the defect area without
tension, and the dissection was terminated (If further
release is required, the minor rhomboid muscle can
be divided, and a few more cm of dissection can be
done) (Figure 3). The flap was isolated as an island
flap and brought to the defect area through the poste-
rior neck incisions. It was not used as an interpola-
tion flap. The flap inset was made without tension
while the neck was in a neutral position. First the
muscle and then the skin were inset to the defect. A
suction drain was placed on the back and a Penrose
drain was placed in the recipient area. The donor and
recipient areas were closed with absorbable sutures.
When tension was detected while closing the donor
area, a split-thickness skin graft was applied to the
high-tension area.

FIGURE 3: Transfer of delayed lower trapezius myocutaneous flap to cover full-
thickness scalp defect (second session).
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TABLE 1: Detailed characteristics of the cases.
Case Age Gender Cause of the defect Location of the defect Size of the defect Follow-up period (months)
Case 1 58 M Craniotomy due to intracranial tumor Parietal scalp 9x10 cm 6
Case 2 42 M Craniotomy due to intracranial tumor Parietal+occipital scalp 7x12 cm 18
Case 3 55 M Squamous cell carcinoma Vertex+parietal scalp 7x10 cm 20
Case 4 66 M Basal cell carcinoma Parietal scalp 7x11 cm 12
Case 5 57 M Malignant melanoma Parietal scalp 9x9 cm 24
Case 6 55 F Squamous cell carcinoma Parietal scalp 7x10 cm 24
Case 7 60 B Squamous cell carcinoma Occipital scalp 10x10 cm 12
I RESULTS

Of'the 7 patients in the study, 5 were men and 2 were
women. The mean age was 56 years (range: 42-62
years). The average duration of postoperative follow-
up was 17 months (range: 6-24 months). All defects
were full-thickness scalp defects. In one case, some
split-thickness skin graft was used when closing the
donor area. The average time between the first surgi-
cal delay session and the second flap transfer session
was 11 days (10-14 days). All patients had unevent-
ful wound healing and defect closure. There were no
complications. Table 1 summarizes the characteris-
tics of the cases, the causes of the defects, their loca-
tions, and sizes.

Figure 4 shows a 58-year-old male patient who
had previously undergone craniotomy for intracranial
tumor resection and subsequently underwent multi-
ple rotation flap surgery to cover the scalp defect that
developed after craniotomy. The patient’s scalp de-
fect was successfully reconstructed with a delayed
lower trapezius myocutaneous flap.

I DISCUSSION

The delay phenomenon can be defined as the set of
changes that result in increased flap viability after the
flap experiences partial ischemia and vascular
changes develop in response to ischemia. The delay
phenomenon can also be defined as vascular delay or
ischemic preconditioning. If the blood flow to the
planned flap is surgically reduced, it is called a sur-
gical delay or delay procedure. Surgical delay can be
performed in a variety of ways. The non-dominant
pedicle of the flap can be ligated, some of the
marginal incisions of the flap can be made, or the flap
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FIGURE 4: Postoperative 6th-month photograph of a 58-year-old male patient
(case 1) whose scalp defect was successfully reconstructed with a delayed lower
trapezius myocutaneous flap.

can be partially elevated. The delay procedure can be
planned as one or multiple stages. Dilatation of choke
vessels, which becomes significant 72 hours after the
delay procedure, is crucial in increasing flap blood
supply. In cases where defect reconstruction is chal-
lenging, flap survival or flap dimensions can be in-
creased by using the delay procedure.®!°

Local flaps are most commonly used in the re-
construction of full-thickness scalp defects. It may be
necessary to perform pedicled regional flaps or free
flaps in cases where local flaps are not sufficient (de-
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fects larger than approximately 100 cm?), in cases
where the tissue quality around the defect is inade-
quate, and in cases where the donor areas of local
flaps are not suitable for conventional closure. When
it is decided to avoid free flaps due to various factors,
pedicled upper trapezius flap, lower trapezius flap,
and latissimus dorsi are regional flaps frequently used
to reconstruct posterior scalp defects.!!! Among these
options, the lower trapezius flap is the one that can
extend the most towards the vertex because its rota-
tion arc is long. Since only a part of the trapezius
muscle is harvested in the lower trapezius flap, the
morbidity does not occur as much as in the latissimus
dorsi flap. For these reasons, the lower trapezius flap
is our choice when a regional flap is needed in pos-
terior scalp defects.

There are some studies in the literature on the

712-15 However,

lower trapezius myocutaneous flap.
there are a few publications showing the extended de-
sign. Xie et al. described including a latissimus dorsi
segment in the lower trapezius musculocutaneous
flap to extend far beyond the border of the trapezius
muscle.'® However, in their study, the tissue defects
were not in the distal scalp. Another study on the ex-
tended lower trapezius musculocutaneous flap design
was published by Wang et al.'” Their study reported
that if a large flap was to be designed, tissue expan-
sion was performed with a tissue expander placed
through a paraspinal incision. Tissue expansion is
also a surgical delay technique. It is similar to our
study in terms of the application of the delay proce-
dure. The advantage of performing a delay procedure
to harvest a lower trapezius musculocutaneous flap
with more caudal extension is that there is no tissue
expander cost. On the other hand, the advantage of
tissue expansion is the possibility of primary closure
of the donor site.

A delayed lower trapezius myocutaneous flap is
a useful option for reconstructing subacute-chronic
wounds unsuitable for microsurgery. Finding a re-
cipient vessel in the occipital region in free flap re-
construction is difficult, which is another advantage
of the lower trapezius myocutaneous flap. In addi-
tion, the lower trapezius flap is advantageous for
wound healing in cases where radiation therapy has
been applied to the head and neck region, as it is har-

89

vested from a remote area that is not affected by ra-
diation therapy. Since the flap contains muscle tissue
with high vascularity, it may be advantageous for
wound healing in radiated recipient defects.

The disadvantages of performing the lower
trapezius myocutaneous flap applying a surgical
delay procedure include prolonged treatment time
and additional costs due to the two-session nature of
the flap. In addition, it is unsuitable for cases where
urgent defect reconstruction is required, as it requires
two sessions. Since this reconstruction method re-
quires long back and posterior neck incisions, it dis-
rupts the natural lines and transitions in the neck area
and creates aesthetic problems.

The limitations of this study are its small sample
size, retrospective nature, and lack of a control group.
More reliable results could be obtained with prospec-
tive study design and more cases.

I CONCLUSION

The lower trapezius myocutaneous flap can be de-
signed more caudally without compromising blood
supply by a surgical delay procedure. A delayed
lower trapezius myocutaneous flap can be used safely
in posterior scalp defects close to the vertex. It is ad-
vantageous in patients who do not have local flap op-
tions, have relative contraindications for free flaps,
have a history of unsuccessful free flaps, and have re-
ceived radiotherapy to the head and neck region.
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