
ABSTRACT

The closure of broad-based myelomeningoceles presents

a challenging problem. Attempts at direct closure are associated

with problems of wound breakdown, skin necrosis, and infec-

tive complications. In an effort to overcome these problems,

a variety of reconstructive procedures have been described.

We present a technique for the closure of broad-based low

thoracolumbar and lumbosacral myelomeningocele defects

using bilateral interconnected latissimus dorsi myocutaneous

and gluteal region fasciocutaneous flaps without lateral relaxing

flank incisions.

The technique was applied for 30 neonates and infants

with broad-based myelomeningocele defects admitted to the

Neurosurgery Department of the Alexandria Main University

Hospital through the years 2003-2006.

The age of the patients ranged from 4 days to 3 months

with a mean age of 13.6 days. The diameter of the defect

ranged between 9x6 and 15x10cm with a mean of 10.2x7.7cm.

The surface area of the defect ranged between 39.4 and

165cm2. The percentage of the defect to that of the thoraco-

lumbar region ranged between 9.7 and 29% with a mean of

14.21%.

We did not encounter any major wound complications or

cerebrospinal fluid leakage in any of our patients. Superficial

wound dehiscence occurred in two patients (6.7%) and was

managed conservatively. Long-term follow-up showed stable,

durable soft tissue coverage with no recurrence of the dural

sac herniation.

INTRODUCTION

The appropriate methods and timing for the

management of the myelomeningocele defect have

prompted considerable discussion. Infection-free

closure is the key in reconstruction of myelomen-

ingocele defects. Primary wound healing has been

shown to be a significant determinant in neurologic

outcome by preservation of functioning neural

tissue and prevention of infective complications

[1,2].
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In small myelomeningocele defects, a direct
approximation of the margins without tension is
possible with uncomplicated healing. Patterson &
Till [3] estimated that 25% of myelomeningocele
defects can not be repaired by simple direct closure
and require more elaborate closure techniques. A
variety of reconstructive procedures have been
described for the closure of broad-based myelom-
eningocele defects [4-6].

The technique we describe is a modification of
that originally described by Ramirez et al. [7]

utilizing the en bloc advancement of bilateral
interconnected latissimus dorsi and gluteus maxi-
mus myocutaneous units. In the present study the
gluteus maximus myocutaneous unit was replaced
with a gluteal region fasciocutaneous unit.

PATIENTS AND METHODS

We have utilized this approach in the last three
years (2003-2006) in 30 patients with broad-based
myelomeningocele defects. All patients with defects
involving more than 8% of the thoraco-lumbar
region were considered broad-based and included
in the study [8]. Patients with defects covering less
than 8% of the thoraco-lumbar region in whom
direct primary closure could be accomplished were
excluded.

All patients were subjected to thorough history
taking and complete neurological assessment. Local
examination involved the site and dimensions of
the defect, its lie (vertical or transverse), and
associated kyphus. The percentage of the size of
the myelomeningocele defect to that of the thoraco-
lumbar region was calculated as follows:

• The size of the defect was calculated from the
formula.

? x r2 (where r is the radius) for circular defects.



performed in patients with significant kyphotic
deformity of the underlying vertebral bodies.

The flaps were approximated in the midline
with minimal tension and the wound was closed
in three layers (fascia, subcutaneous layer, and
skin) without drainage. No lateral relaxing incisions
or back-cuts were needed.

In the immediate post-operative period the
wounds were inspected for any wound dehiscence
or infection, or CSF leakage. Patients who devel-
oped hydrocephalus were treated with ventriculo-
peritoneal shunt placement either at the same time
or in a separate operative session after the myelom-
eningocele repair. Long-term follow-up to assess
the durability of the repair and the absence of late
skin breakdown or ulceration ranged from 1-3
years.

RESULTS

The study included 30 neonates and infants
with broad-based myelomeningocele defects ad-
mitted to the Neurosurgery Department of the
Alexandria Main University Hospital through the
years 2003-2006. The age of the patients ranged
from 4 days to 3 months with a mean age of 13.6
days. Twenty eight patients presented as elective
cases (Fig. 8), while two patients presented with
ruptured myelomeningocele (Fig. 9).

Thirteen patients had low thoracolumbar; while
17 had lumbosacral myelomeningoceles. The my-
elomeningocele was elliptical in 22 patients and
rounded in 8 patients. In patients with elliptical
myelomeningoceles, the defect had a vertical lie
in 18 patients and a transverse lie in four. The
diameter of the defect ranged between 9x6 and
15x10cm with a mean of 10.2x7.7cm. The surface
area of the defect ranged between 39.4 and 165cm2.
The percentage of the defect to that of the thoraco-
lumbar region ranged between 9.7 and 29% with
a mean of 14.21%.

In all patients the myelomeningocele defect
was managed with bilateral interconnected latissi-
mus dorsi myocutaneous and gluteal region fascio-
cutaneous flaps (Figs. 8,9).

We did not encounter any major wound com-
plications or cerebrospinal fluid leakage in any of
our patients. Superficial wound dehiscence occurred
in two patients (6.7%) and was managed conser-
vatively. Long-term follow-up showed stable, du-
rable soft tissue coverage with no recurrence of
the dural sac herniation.

? x D x d (where D is the long diameter and d
is the short diameter) for elliptical defects.

• The total body surface area of the patient (TBSA)
was calculated from the formula.

TBSA (m2) = {[body weight (Kg) x4] +7} /
{body weight (Kg) +90}

• The total area of the thoraco-lumbar region was
calculated according to the “rule of nines”. The
thoraco-lumbar region constitutes 18% of the
total body surface area.

Routine laboratory work-up and plain X-ray of
the dorso-lumbar spine were performed. CT brain
and MRI spine were done when hydrocephalus
was suspected.

Surgical technique:

All patients were operated in the prone position
under general endotracheal anaesthesia. Core tem-
perature was carefully maintained by warming the
intravenous fluids, by warm air conditioner, and
by wrapping all extremities.

During the neurosurgical closure of the dural
defect, undermining of the skin was avoided. The
initial incision follows the circumferential white
line formed by the junction of the arachinoid and
the skin (Figs. 1,2). Following water tight closure
of the dura (Figs. 3,4), flap dissection was begun
by incising the thoraco-lumbar fascia over the
paraspinous muscles and carrying the dissection
under the latissimus dorsi (LD) to its free border
laterally (Fig. 5). The perforating vessels were
cauterized and divided in the process to achieve
adequate medial advancement. The LD was freed
from its attachments to the external oblique and
serratus posterior muscles by sharp dissection. The
entire LD was then based on the thoracodorsal
vessels, which were maintained (Fig. 6).

Dissection was continued inferiorly deep to the
lumbar fascia, including the fascia overlying the
gluteus maximus muscles (GM) but without raising
the muscles (Fig. 7). The perforating vessels from
the GM were also cauterized and divided. Dissec-
tion was carried out laterally and inferiorly as
necessary to achieve tension-free closure of the
defect.

After the completion of the dissection, the
reconstruction of the defect was achieved through
en bloc medial advancement of bilateral intercon-
nected latissimus dorsi myocutaneous, and gluteal
region fasciocutaneous units. Kyphectomy was
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Fig. (1): Neural elements are
freed from the cuta-
neous elements.

Fig. (2): Neural elements are
freed from the cuta-
neous elements (con-
tinued).

Fig. (3): Watertight closure
of the dura.

Fig. (4): Neurosurgical repair
completed.

Fig. (5): Flap dissection was begun by incising the thoraco-
lumbar fascia over the paraspinous muscles and
carrying the dissection under the latissimus dorsi
(LD) to its free border laterally.

Fig. (6): Dissection of the bilateral latissimus dorsi musculo-
cutaneous flaps completed.

Fig. (7): Dissection was continued inferiorly deep to the lumbar
fascia, including the fascia overlying the gluteus maximus
muscles (GM) but without raising the muscles.
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Fig. (8): Thoracolumbar myelomenin-
gocele.

I- Preoperative.
II- After neurosurgical repair.
III- After flap advancement and closure

of deep layers.
IV- Closure of the skin without tension.
V- Late postoperative.

Fig. (9): Ruptured broad-based lumbosacral myelomeningocele.
A- Preoperative.          B- Neurosurgical repair completed.
C- Intraoperative view after closure of the skin.         D- Late postoperative view.

(I) (II) (III)

(IV) (V)

(A) (B) (C) (D)



DISCUSSION

Much of the discussion regarding patients with
myelomeningoceles has focused on the long-term
sequelae and survival, but the focal point of con-
troversy is the decision when to operate and how
to close the defect [9].

Currently, because a consensus cannot be es-
tablished on the ultimate quality of life of the
myelomeningocele patient, most neurosurgeons
will probably elect to treat the condition within
the first 24-48 hours of the postnatal period. The
urgent closure maximizes the neurological salvage
by preventing both infection and neural desiccation
[10,11].

Primary closure in cases of meningocele and
myelomeningoceles has been reported at rates of
75-95%. This primary wound healing can be at-
tained in small myelomeningocele defects with
wide undermining of the wound edges and direct
closure of the wound [2,12].

The closure of broad-based myelomeningoceles
presents a challenging problem. Attempts at direct
closure are associated with problems of wound
breakdown, skin necrosis, and infective complica-
tions. Patterson and Till [3], in a series of 130
infants with myelomeningoceles observed that only
25% required more elaborate closure techniques
than primary closure.

Ozveren et al. [8], classified meningoceles and
myelomeningoceles in terms of defect area as a
percentage of the thoraco-lumbar region to make
it possible to select the closure technique. Any
defect smaller than 8% of the thoraco-lumbar
region was classified as grade 1 and can be closed
primarily, while those occupying more than 8%
are classified as grade 2 and were not amenable to
direct closure. In this study, all myelomeningocele
defects were of grade 2, requiring some sort of
reconstruction.

Several variations of skin flaps have been de-
scribed to close larger myelomeningocele defects.
Advancement flaps [13], bipedicle flaps [14] local
transposition flaps [15], rotation flaps [16], and
Limberg type flaps [17] have all been utilized
successfully in achieving closure of large myelom-
eningocele defects. These flaps, however, have
random blood supply, require extensive skin un-
dermining and involve a 20% risk of necrosis with
an inherently greater incidence of wound edge
failure [7,18].

Luce and Walsh [19] reported satisfactory results
with the use of split thickness skin grafts with low
morbidity and mortality. However, a long-term
follow-up by the same authors revealed a 23%
incidence of chronic and/or severe skin ulceration
requiring secondary surgery [20].

The advent of myocutaneous flaps has allowed
for the use of compound tissue flaps with depend-
able blood supply to promote early and predictable
healing. Utilization of muscle tissue provides
additional padding in the repair of large defects
[21].

Mustarde’ [22] utilized the paraspinous osteo-
muscular flap for soft tissue closure of the difficult
meningomyelocele defect. This procedure however,
is complex and the blood loss is considerable. In
addition, disruption of the paraspinous muscles
may add to the structural instability of the spinal
column [23].

There are several descriptions of bilateral latis-
simus dorsi musculocutaneous flaps for the recon-
struction of thoracolumbar defects. McCraw and
associates [21] used bilateral bipedicled flaps with-
out lateral relaxing incisions. On the other hand,
Moore et al. [24] stated that relaxing flank incisions
were necessary for primary closure without creating
undue tension on the midline wound in the majority
of their cases. Hayashi and Maruyama [25] described
bilateral latissimus dorsi V-Y musculocutaneous
flap for closure of large meningomyelocele defects.

Clark et al. [26] and Scheflan and co-workers
[27] reported on the use of “reversed” or distally
based latissimus dorsi muscle flaps, employing the
deep paraspinous perforators for their blood supply.
The procedure is associated with the major disad-
vantage of destroying the insertion of the latissimus
dorsi muscle which is valuable in the paraplegic
patient, especially in transferring [18].

Meningomyelocele defects in the lower sacral
area are more difficult to close than defects in the
thoraco-lumbar area because the latissimus muscle
is anatomically insufficient to provide total mus-
cular coverage of the meninges in the sacral area.
McCraw et al. [21] advocated elevation of the origin
of the external oblique and its advancement as a
part of the musculocutaneous unit but stated that
inclusion of the external oblique muscle for low-
lying defects restricts in part the advancement of
the flap.

McDevitt and associates [28] and Moore et al.
[24] suggested closure of thoracolumbar and lum-
baosacral defects with bilateral bipedicle flaps
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We did not encounter any major wound compli-
cations or cerebrospinal fluid leakage in any of our
patients. Superficial wound dehiscence occurred in
two patients (6.7%) and was managed conservative-
ly. Long-term follow-up showed stable, durable
soft tissue coverage with no recurrence of the dural
sac herniation.

The procedure provides a relatively simple and
reliable option for reconstruction of low thoracolum-
bar and lumbosacral broad-based meningomyelocele
defects.
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