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Abstract
Background Closure of the skin defect in myelomeningocele repair determines the quality of the surgical result. In large
myelomeningoceles, the direct closure or by skin undermining may not be possible. In these cases, the skin defect must be
closed using flaps to provide a tension-free and successful closure.
Methods In this procedure, after neurosurgical repair and closure of the placode, the defect surgically becomes an ovoid in shape.
Then, this defect is closed by transposition of two dorsal intercostal artery perforator propeller flaps. The defect size was > 5 cm in
diameter. The localization of the lesion was lumbosacral.
Result A successful tension-free one-stage closure was obtained, without necrosis. Healing was uneventful without any compli-
cations and the coverage remained stable over 9 years with the child growth.
Conclusion The dorsal intercostal artery perforator propeller flap enables the surgeon to achieve a tension-free defect closure of
considerably largemyelomeningocele defects. This type of closure provides a durable coverage and a soft tissue padding over the
neural tissues that persist with the child growth. The dorsal intercostal artery perforator propeller flap seems to be a useful closure
of large myelomeningocele defects.
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Introduction

Myelomeningocele is a congenital anomaly. Although the in-
cidence [1] is declining as a result of prenatal screening for
neural-tube defects, the incidence is still 1–2/1000 newborn in
the USA (Fig. 1). It is characterized by insertion of neural
elements into a pouch floored by meninx through a vertebral
defect. The lumbosacral area is the site of approximately 66%
of the cases. This abnormality should be surgically repaired
immediately after birth to prevent infection and leakage of
cerebrospinal fluid, besides protecting the neural elements.
Several methods have been described for closure of large
myelomeningocele defects but using the dorsal intercostal ar-
tery perforator propeller flap [2, 3] enables the surgeon to

achieve a tension-free defect one stage-closure of consider-
ably large myelomeningocele defects providing a good and
stable coverage over the child growth.

Surgical technique

After neural repair is done by a neurosurgeon within first 24 h
of life, the design of the dorsal intercostal artery perforator
propeller flap is outlined on the patient mapped using a
hand-held Doppler in the perimeter of the spinous processes
of the vertebral column. The width of the flap is determined by
a pinch test to determine the maximum width of the flap that
will allow an adequate coverage of the defect and a primary
close of the donor area. Flap and pedicle dissection was per-
formed under × 3.5-loupe dissection. The flap was incised
circumferentially and the dissection was performed
subfascially from lateral to medial [4, 5]. A meticulous dissec-
tion was performed especially around the perforator using
microsurgical instruments (Fig. 2). We included one perfora-
tor in each flap and that was enough to provide enough arterial
supply and venous drainage. We barely needed intramuscular
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dissection of the perforators from the surrounding muscle to
gain pedicle length. Donor sites were closed primarily (Fig. 3).

Results

A successful tension-free closure of the defect was obtained
(Fig. 4). The operation time was between 90 and 120 min.
There was no minor necrosis and the patient healed unevent-
fully without cerebral fluid leakage. The patient was
discharged 7 days after. We did not performed suture removal
because we used Biosyn 5/0 ™ (Glycomer 631), and follow-
up visits took place every 2 weeks during the first 3 months
and annually after. We have observed a good coverage with a
very acceptable padding through the years with the growth of
the child. Over the years, we have not observed any problem
with the scars; they are pliable with no sign of constriction.

Discussion

Reconstruction of myelomeningocele defects is very impor-
tant early in the postpartum period to prevent central nervous
system infections such as meningitis, encephalitis, and sequel-
ae or death secondary to infections. Primary closure is possi-
ble with undermining of the wound margins in almost 75% of
patients, but the cases of myelomeningocele with large defects
(> 5 cm in diameter) must be reconstructed using flaps.

Several skin flaps procedures have been described for clo-
sure of myelomeningocele, including transposition, rotation
flaps, V-Y flaps, and bilobed and Limberg flap [6–12].
Although they are useful and easy to perform, the transposi-
tion and rotation flaps usually require a split-thickness skin
graft to cover the donor site.

The development of perforator-based flaps meant a great
leap in the way of facing coverage defects. Salmon's skin
irrigation studies, the mapping of perforators that irrigate the

Fig. 2 Repair of the myelomeningocele

Fig. 3 A long lumbosacral myelomeningocele defect and dorsal
intercostal artery perforator propeller flap planning

Fig. 4 Posterior intraoperative view of the patient with the
myelomeningocele repaired and covered

Fig. 1 A view of a newborn baby with lumbosacral myelomeningocele
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skin, and the systematization of angiosomes of Taylor and
Palmer constitute the anatomical bases of perforator-based
flaps. Thus, the so-called perforating flaps consist of segments
of skin and subcutaneous tissue, which are mobilized based on
one or more perforators. Through perforator mapping and
retrograde dissection, it is possible to mobilize segments of
tissues with adequate irrigation and safety, preserving the un-
derlying musculature. Propeller flaps are more reliable be-
cause they are not random, so they are tension-free and thus
we can avoid dehiscence or necrosis over the suture line. A
propeller flap can move freely around a pivot point, the vas-
cular pedicle. In other parts of the body, this flap is usually
designed based on perforators of the posterior tibial artery and
peroneal artery, giving solution to small and medium defects
of the distal third of the leg and ankle, with good results.

To repair these large myelomeningoceles, the team is com-
posed by two neurosurgeons and two pediatric plastic sur-
geons. We use microsurgical instruments and 3.5-loupe mag-
nification for pedicle dissection in this newborn population.

Some authors are hopeful in decreasing the incidence of
chronic pain at the closure site. If this can be proven, we
should extend the indication of this type of closure for all
myelomeningoceles, including the ones < 5 cm in diameter.

Dorsal intercostal artery perforator flaps [10] are much
more reliable when we compare them with random pattern
flaps and cover the defect without tension and with a good
padding.

Here,we have introduced a case report of amyelomeningocele
treated with this closure within the first 24 h of life and the
evolution over 9 years without any problem of constrictive scar-
ring and coverage despite of the child growth (Figs. 5 and 6).

Conclusion

Dorsal intercostal artery perforator flaps are much more reliable
when we compare them with random pattern flaps, and cover
the defect without tension and with a good padding. Here, we
have introduced a case report of a myelomeningocele treated
with this closure within the first 24 h of life and the evolution
over 9 years without any problem of pain, constrictive scarring,
and coverage despite of the child growth.
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