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Omentum and reverse turnover latissimus dorsi
musculocutaneous flap for the treatment of
cerebrospinal fluid fistula
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Conventional procedures can usually prevent cerebrospinal fluid (CSF) leakages, but they may not
work for complicated cases. In this case presentation, we demonstrated the effectiveness of combined
omental and latissimus dorsi musculocutaneous flaps for management of difficult CSF fistula. A re-
verse turnover latissimus dorsi musculocutaneous flap and omental flap were transferred for recon-
struction of the posterior wound and CSF leakage. The omental flap component was used for CSF
absorption, and the latissimus dorsi muscle component was used for obliteration of the dead space,
covering of the exposed bone, and tension-free closure of the wound. The wound healed dramatically,
with no observed severe donor site morbidity. The patient has been followed for 30 months with no
evidence of CSF leakage and no pseudomeningocele formation, which was confirmed by magnetic
resonance imaging (MRI). Although this is a case presentation, we can say that the combination of
the omental and musculocutaneous flaps allow effective treatment and prevention of CSF fistulas in
selected high-risk patients and provide durable coverage of complex spinal wounds.
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ous flap; spine.

Postoperative cerebrospinal fluid (CSF) leakage is a com-
mon complication in the practice of spinal surgery. Most
injuries heal uneventfully if the dura mater is repaired. If
dural closure is not possible, CSF may leak through the
surgical tract to form a cutaneous CSF fistula. Immedi-
ate measures must be taken to stop the leakage, as the fis-
tula tract is a conduit for infection.!! Various treatment
modalities such as primary repair, closed subarachnoid
drainage, grafts consisting of muscle, fat or fascia, blood

patches, fibrin-adhesive or cyanoacrylate polymer seal-
ant, and the application of Gelfoam® (Pfizer, New York,
NY, USA) have been described to manage this problem.
(23] In cases of large spinal wounds secondary to cere-
brospinal fistula or exposed hardware, muscle coverage
may become the only tool for providing effective well-
vascularized dural coverage. Depending on the location
of the wound, a number of techniques have been docu-
mented in the repair of such defects, such as the superior
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gluteal artery flap, trapezius flap, latissimus muscle flap, a
variety of free flaps, and the paraspinous muscle flap.[*-'*)

We presented a case illustrating the use of combined
pedicled omental flap and latissimus dorsi musculocuta-
neous flap to repair a persistent CSF leakage and to main-
tain healthy skin coverage on the lumbar area. We did not
focus on the surgical indication and treatment procedure
concerning degenerative disc disease in this case.

Case report

A 72-year-old man presented to our clinic with com-
plaints of lower back and left leg pain, as well as bilateral
lower extremity numbness. He stated that the symptoms
had started 3 years ago and had been progressively wors-
ening for the previous 6 months.

On clinical examination, the quadriceps muscle was
weak, and lower deep tendon reflexes were hypoactive
on the left side. No sensory deficits were evident. In his
past medical history, he had taken chemotherapy and ra-
diation therapy to the lumbar area for plasmacytoma 10
years ago, but currently he was asymptomatic.

Preoperative imaging work-up included plain X-ray
including dynamic graphics, as well as a lumbar spine
magnetic resonance imaging (MRI) study and comput-
ed tomography (CT). An L2-L3 and L3-L4 central
and lateral stenosis with L3-L4 and L4-L5 instability
were shown. The patient underwent L2—-L4 posterior
decompression and T10-L5 posterior transpedicular
fixation and posterolateral fusion with an autologous
bone graft.

The patient was discharged on the 5% postopera-

Fig. 1. Intrathechal lumbar drain was replaced with lumboperitoneal
shunt, but CSF leakage from wound did not resolve. [Color
figure can be viewed in the online issue, which is available at
www.aott.org.tr]

tive day. Eleven days later, he sought treatment for CSF
leakage at the lower end of the wound. The patient was
neurologically intact, afebrile, and presented with no
nuchal rigidity.

At this point, due to the wound quality, we decided to
proceed with a revision of the surgical wound. Intraoper-
atively, a small dural tear was seen at the L3—L4 level. The
dura was repaired with 5-0 silk and then covered with
muscle patch and fibrin glue. An L1-L2 intrathecal lum-
bar drain was also placed. The patient was kept supine in
bed rest during a 2-week follow-up period, during which
CSF leakage continued. The intrathecal lumbar drain
was replaced with a lumboperitoneal shunt; however,

CSF leakage did not resolve at follow-up (Fig 1).

Due to the failure of standard surgical intervention,
we decided to close the wound with a pedicled omental
flap and reverse latissimus flap (Fig 2).

A midline laparatomy incision was made. The greater
curvature of the stomach and the right and left gastroep-
iploic vessels were dissected. The omentum was flipped
superiotly. The posterior attachments to the large colon
were exposed and dissected. Small perforating branches
were ligated and divided. The omentum was then isolat-
ed from stomach ligating gastric vessels. The left gastro-
epiploic artery was ligated and divided. The right gastro-
epiploic artery was ligated between the right and middle
omental vessels. The distal middle omental arcade was
ligated. The entire flap was isolated on the right omental
artery pedicle. The flap was then passed through a tunnel
created lateral to the external oblique muscle to the lum-
bar area and then rotated into the wound. The patient

Fig. 2. A pedicular flap of the greater omentum was transported
through the posterior abdominal wall to the lumbar epidural
space, and reverse pedicled latissimus dorsi musculocutane-
ous flap was rotated to maintain healthy skin coverage on the
lumbar area. [Color figure can be viewed in the online issue,
which is available at www.aott.org.tr]
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Fig. 3. 30-month follow-up. The wound healed dramatically. No
donor site morbidity was ovserved. The patient’s functional
result was good. [Color figure can be viewed in the online
issue, which is available at www.aott.org.tr]

was then positioned prone for the final graft placement.
After opening the back in standard fashion, the tunneled
omental flap was accessed.

At the second stage, a reverse latissimus flap (skin
pedicle: 8x18 c¢m) based on the secondary segmental
vessels was harvested and rotated to cover the omental
surface, creating a multilayer closure of the wound. Suc-
tion drains were inserted in both surgical and flap donor
sites to avoid seroma formation as well as to facilitate
graft integration. The donor area of the latissimus dorsi
flap was primarily closed.

Drains were discontinued when the drain output was
30 mL/day. A pressure relief bed was used in the im-
mediate postoperative period to limit local tissue edema
and prevent pressure necrosis of the wound. The patient
was not allowed to assume the supine position for 1
week. At 1 week postoperatively, he was allowed to lie on
the flap and started ambulation.

The patient was discharged on the 16™ postopera-
tive day with a healed wound. A review at 30 months
revealed no wound problems, abdominal complications,
or pseudomeningocele formation, which was confirmed

by MRI (Figure 3, 4a, b).
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Fig. 4. (a, b) There is no pseudomeningocele formation, which was
confirmed by MRI at last follow-up.

Discussion

The treatment of postsurgical lumbosacral wound dehis-
cence can be challenging, particularly when complicated
by CSF leak. Surgical flaps are needed to deliver a fresh
blood supply, fill dead space, and provide soft tissue cov-
erage. Previous studies have described paraspinous mus-
cle flaps, extended latissimus dorsi flaps with vein grafts,
free tissue transfer, greater omentum flaps, and gluteus
maximus muscle flaps for the closure of complex spinal
wounds, but few have addressed their use for the preven-
tion and treatment of CSF fistulas.*'"**) Saint-Cyr et
al. evaluated the efficacy of paraspinous muscle flap cov-
erage using a “vest-over-pants’ closure in the prevention
and treatment of CSF fistulas. There was no evidence of
a CSF fistula after an average follow-up of 176.7 days.
No wound infections occurred. The only complications
were a superficial hematoma and a seroma.”) However,
in more severe cases with exposed hardware, the exten-
sive skin and muscle reactive fibrosis adjacent to the
wound makes the paraspinous muscle flaps difficult to
move. Moreover, even if they could be dissected, they
would not have sufficient volume to fill these wide and
deep wounds. In this situation, the pedicled latissimus
dorsi and trapezius muscle flaps have proven to be the
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most reliable methods of treatment.

Fasciocutaneous flaps also have been used but are
unable to provide the optimal well-vascularized tissue
needed in cases of exposed spinal bone, exposed hard-
ware, infected wounds, and cerebrospinal fistulas."¥ The
surface area, pedicle length, plasticity, angiogenic, and
immunogenic qualities of the greater omentum make it
particularly useful for the reconstruction of irradiated
and ischemic wounds. In addition to these properties,
the dense lymphatic network provides tremendous ab-
sorptive potential.'>* No significant increase in opera-
tive time occurs, as a microvascular anastomosis is not
required. The only potential morbidity is due to risks
associated with laparotomy, such as hernia formation,
bowel injury, ileus, bowel obstruction, and intestinal
volvulus. Despite numerous advantages for the manage-
ment of spinal wounds, the use of omental flaps in spinal
surgery has been minimal, consisting largely of anec-
dotal reports with limited follow-up.”*”-?* The greater
omentum flap has been used for back defects when the
erector spine has been previously used or been subject-
ed to irradiation.*’ O’Shaughnessy et al. evaluated the
safety and efficacy of using an omental flap in complex
spine reconstruction in patients at high-risk for wound
dehiscence. At the time of follow-up, all patients had
well-healed surgical wounds with an acceptable struc-
tural and aesthetic result. In terms of spinal outcome, all
patients achieved successful bony arthrodesis.””) In our
case, the primary criteria for using a pedicled omental
flap was scarred, irradiated, divided, and unusable back
musculature suitable for paraspinous muscle flap trans-
fer in the patient. It has great absorptive potential, which
we believe has helped lessen the CSF leak of the wound
of our patient. The patient had a well-healed wound at
the time of follow-up, and no complications related to
the procedure were seen.

Another local flap option, the reverse latissimus flap,
is based on the paraspinal perforating vessels and pro-
vides enough muscle to fill the defects. While some may
argue that the latissimus could have been used to treat
our patient'’s wound, we selected an alternative flap to
salvage this difficult lower back wound. In the lumbar
region, enough muscle bulk can be coopted to permit a
double layer, and in our case, the reconstruction was bol-
stered by a second muscle layer of latissimus closed in
the midline over the omental flap. Our hypothesis put
forth that wide drainage in both deep and superficial
planes by flaps would decrease the incidence of seroma
and could help control a CSF fistula. Another reason for
the preference of the latissimus dorsi flap was our previ-
ous experience with this flap in microsurgical cases.

While we were concerned about the latissimus dorsi
muscle flap, the patient did not complain of any loss of
strength or changed function. Manual muscle testing of
the donor site showed minor shoulder adduction, inter-
nal rotation and extension weakness when compared
with the other side.

Although this is a case presentation, a favorable out-
come could be achieved in the patient with problematic
CSF leakage and spinal wound problems. The omental
flaps can be used as primary deep flaps in combination
with superficial secondary flaps such as the latissimus
dorsi muscle in selected cases, depending on the location
of the defect. Although we do not recommend this pro-
cedure in primary durotomy repair, it may be useful to
augment repair in cases of persistent CSF leak refractory
to conventional management.
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