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The repair of lumbosacral defects that occur after surgery 
is a challenging situation. In large lumbosacral defects, 

flap repair provides sufficient blood flow, fills the dead 
space and provides an appropriate soft tissue cover.[1] Many 

flaps have been defined according to the location of the 
defect, such as superior gluteal artery flap, trapezius flap, 
latissimus dorsi muscle flap and paraspinal muscle flaps.[2, 3]

Latissimus dorsi is a muscle responsible for extension, ad-

Closure of tissue defects after surgical interventions applied to the lumbosacral region appears as a challenging procedure. Latis-
simus dorsi muscle flap is also among the frequently used flaps for lum-bosacral defects. According to the defect, the latissimus 
dorsi muscle can be elevated as a major pedi-cle from over the thoracodorsal artery and vein, as well as segmental pedicles from 
over the intercostal artery perforators. Latissimus dorsi muscle flap elevated as a segmental pedicle is not frequently used; how-
ever, it is very useful in closing lumbosacral defects that do not have many alternatives for their closure. In this study, a case of 
reconstruction with reverse turnover latissimus dorsi muscle flap and bilateral bipedicle skin flap of a patient, who was previously 
operated due to scoliosis and had tissue defect with the exposed fixator in the midline back. A 35-year-old female patient with 
scoliosis de-formity was previously operated due to scoliosis when she was 1-year old. About one year ago, a revision was required 
and new fixators were placed at an external center. Afterwards, the patient who developed tissue defect with the exposed fixator 
underwent debridement three times and vacuum-assisted closure (VAC) device treatment was performed. The patient, who was 
referred to us due to the defect which was not closing, was reconstructed with reverse turnover latissimus dorsi muscle flap and 
bilateral bipedicle skin flap. The procedures applied during the operation and postoperative follow-up results were examined. 
Latissimus dorsi flaps resting on secondary segmental vessels, which are named as "reverse" or "distal-based" latissimus dorsi flaps, 
were used to repair defects of spinal, lumbar and upper sacral regions. In most cases, the skin is not required and it is transferred 
as a muscle flap, and is performed as a transposition flap. The reverse turnover latissimus dorsi muscle flap ensures the successful 
repair of large defects of the lumbar region without microvascular anasto-mosis.
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duction and internal rotation of the arm in the back region. 
Latissimus dorsi muscle attaches to the dorsal iliac crest, 
with the last six thoracic vertebrae, lumbar and sacral ver-
tebrae via the thoracolumbar fascia. It attaches to humerus 
with the teres major and pectoralis muscles. It leads to the 
posterior axillary line with the teres major muscle. Its main 
pedicle is the thoracodorsal artery, which is a branch of the 
subscapular artery, and the pedicular flap is usually trans-
ferred over this artery.[4] The length of the non-muscular 
part of the vein can vary from six to 16 cm, having an aver-
age length of 9 cm. The thoracodorsal artery mainly feeds 
the proximal part of the latissimus dorsi muscle, the distal 
part is fed by the intercostal artery perforators.[5] In cases 
where the latissimus dorsi muscle is desired to close the 
midline defects, the latissimus dorsi turnover flap fed by 
intercostal artery perforators can be used according to the 
location of the defect.[6, 7] Other pedicle flaps from muscle 
and skin tissue in the lumbar region can also be used to 
repair defects in this area.[8]

In this study, the reconstruction of a patient who was previ-
ously operated due to scoliosis and who had tissue defect 
with exposed fixator in the back midline, with reverse turn-
over latissimus dorsi muscle and bilateral bipedicle fascio-
cutaneous flap, was presented. The patient’s consent was 
obtained for this case study.

Case Report
A 35-year-old female patient with scoliosis deformity was 
previously operated due to scoliosis when she was 1-year 
old. Approximately one year ago, a revision was required 
and new fixators were placed at an external center. The pa-
tient was planned to be operated at a level between T5-S1 
by ortho-pedics. Two rods of 40 cm were placed by giving 
the appropriate kyphosis and lordosis angle between T5 
and S1. Kyphectomy was performed by applying osteoto-
my to T11-T12 and L1 levels and a cage was placed. Then, 
two more rods were added. The wound started to open in 
the first postopera-tive month. The patient was followed 
with a dressing application for a while. The patient under-
went debridement for three times and vacuum-assisted 
clo-sure (VAC) device treatment for a while, and then re-
ferred to our clinic due to the persistence of the non-clo-
sure of the defect (Fig. 1).

The skin was thin and tense due to the patient's previous 
operations. Also, due to the large size of the fixator placed 
in the previous operation and to prevent it from becom-
ing infected, a muscle tissue with high blood flow was 
needed. Therefore, the latissimus dorsi muscle was cho-
sen. If the latissimus dorsi muscle had been transferred 
over the major pedicle, the thoracodorsal artery and vein, 

the rotation arc would have been limited and only part 
of the defect could have been closed. Thus, the flap was 
transferred from over the intercostal artery perforators, 
which are minor pedicles due to their convenience in 
terms of muscle rotation arc (Fig. 2).

Latissimus dorsi muscle was reached through the incision 
made from the lateral border of the latissimus dorsi muscle. 
The dissection was advanced and the latissimus dorsi mus-
cle was exposed. The muscle flap was separated from the 
chest wall laterally. The latissimus dorsi muscle was sepa-
rated from the scapular and paraspinal muscles dorsally. 
After the muscle flap was ele-vated, three veins originating 
from the 8th, 9th and 10th ribs were confirmed to feed the 
muscle 5 cm lateral to the midline. The cephalic region of 
the muscle origin was released about 7 cm away from the 
protrusion of the spinous process to perform inferior rota-
tion. The flap was then transferred from the identified pivot 
line. Circulation was observed in the flap that was elevat-
ed. The flap was seen to completely cover the fixator (Fig. 
3). The incision in the right posterior axillary line, which was 
previously performed for flap elevation, was extended and 
the bipedicle flap was elevated. It was elevated until the 
defect at the midline, including the muscle fascia with the 
incision planned from the posterior axillary line on the left 
side. As the right latissimus dorsi muscle was transferred 
to the defect, the bipedicle flap could be primarily sutured 
without any donor area tension. Partial-thickness skin graft 
from the left thigh was adapted to the left side bipedicle 
skin flap (Fig. 4).

Two negative-pressure drains were placed. The left drain 
was removed when the fluid level dropped below 30 cc on 
the 3rd postoperative day. The right drain was kept until the 
10th day due to the latissimus muscle elevation, to prevent 
a seroma. The patient was asked to lie face down postop-
eratively and was not mobilized for two days. No complica-
tions were observed during the postoperative follow-up of 
the patient (Fig. 5).

The patient was informed at all stages and an informed 
consent form was obtained.

Discussion
"Reverse" or "distal-based" latissimus dorsi flap, which is el-
evated according to the secondary segmental vessels, has 
been used to repair defects of the spinal, lumbar and up-
per sacral regions.[9, 10] In most cases, the skin part is not re-
quired, and it is transferred as a muscle flap and is perfored 
by muscle transposition. This conventional reverse flap is 
usually designed to be transverse on a segmental pedicle 
because the arc of flap rotation is significantly restricted 
when more than two segmental pedicles are included.[11] 
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In our case, flap mobility was sufficient, and the flap was 
transferred over three segmental pedicles. An ipsilateral la-
tissimus dorsi muscle is often sacrificed in large defects in 
the lumbar region. However, due to these features of the 
traditional latissimus dorsi flap, it is difficult to apply this 
flap on the midline and in closing the large defects of the 
contralateral side. On the other hand, when it is in the re-
verse latissimus dorsi muscle flap form, the defect is closed 
easily and reliably. Other flaps, such as gluteus maximus 
muscle, can also be used in this way.[12]

Segmental perforators generally originate from the 9th, 10th 
and 11th in-tercostal vessels, 5 cm lateral to the midline ac-
cording to Stevenson et al.,[9] and on 7th, 9th and 11th tho-
racic vertebrae level according to McCraw et al.[13] In our 
case, perforators were found at the 8th, 9th and 10th thoracic 
vertebrae level, in parallel with these studies. Watanabe et 
al.[14] stated in their study that two distal-based perforators 
were sufficient for circulation. Hayashida et al.[15] published 
a case report showing that only the flap trans-ferred over 
the 10th perforator stayed alive.

Conclusion
The reverse turnover flap of the latissimus dorsi muscle 
ensures successful repair of a large defect of the lumbar 
region without microvascular anastomosis. Latissimus 
dorsi muscle transfer can be a very powerful and valuable 
method of repairing lumbar defects as long as the unilat-
eral segmental pedi-cles of one side are preserved. In ad-
dition, when repairing a muscle flap, it is essential that we 
carefully plan our options and carefully plan our surgery, 
considering the possibility that the patient's defect may be 
reopened in the long term.
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Figure 1. Preoperative image of the patient (a), Peroperative image of the patient (b), Peroperative image of the flap (c), Early postoperative 
image of the patient (d), Postoperative 1st-month image of the patient (e).
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