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ABSTRACT

Background: Meningocele is one of the most complicated
congenital anomalies of CNS. The main objective of closure
of such abnormalities is maintaining neural tissue function
as well as avoiding recurrence and infection. Reconstruction
of these defects is challenging and can be done directly or by
other options such as random-based local, regional, musculo-
cutaneous flaps and skin grafting. Perforator-based transverse
back flap provide a safer rational option enables to close
larger defects and at the same time permits other modalities
of secondary reconstruction.

Patients and Methods: In this study, we retrospectively
evaluated the reliability of transverse back flap done for 30
neonates sustained different sizes of lumbosacral (23) and
sacral (7) defects following repair of meninogocele. Pedicled
fasciocutaneous flap based on the contralateral paralumbar
perforators identified by handheld Doppler was raised and
rotated to cover the defect. The flap was used to close defects'
size ranged from 15 to 96cm? with an average of 45¢cm?2.

Results: 25 (83.3%) flaps passed uneventfully and healed
completely without any early or late complications. Only
three flaps (10%) developed congestion at their distal third,
and two flaps (6.7%) developed wound dehiscence which
eventually healed by secondary intention.

Conclusion: Transverse back flap provides a reliable,
easy and a versatile reconstructive option for lumbosacral
defects following repair of Myelomeningocele.
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INTRODUCTION

Myelomeningocele (MMC) is one of the most
complicated congenital CNS defects, compatible
with life. The incidence is diminishing due to
prenatal screening for neural tube deformations.
MMC remains a prevalent congenital defect de-
tected in around 1 in 1000 alive newborns [1]. The
lumbosacral region accounts for approximately
75% of all malformations [2]. Primary wound
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reconstruction is needed since it diminishes infec-
tion rates even though it has no effect on neurol og-
ical outcomes [3]. The main objective for recon-
structing MM C defects is to preserve the neural
tissue functions as much as possible, prevent sec-
ondary infection, and provide durable coverage.
Reconstruction of these defectsis challenging due
to scarce tissues in infants with a high incidence
of wound dehiscence [4].

Local flaps were the standard choice for recon-
struction of the lumbosacral MMC defects [5].
Local flaps were designed to have proper closure
of the defects with minimal postoperative morbidity.
These flaps included arotation [6], V-Y advance-
ment [7], bilobed [8], double z-rhomboid [9], and
Limberg flaps [10]. However, the use of these local
random pattern flapsislimited to small size defects.
In this context, perforators-based flaps were the
area of research to have a well vascularized flap
sustaining more advancement and cover arelatively
larger defect. Hill and his colleagues in 1978 [11]
introduced a perforator-based fasciocutaneous flap
to the sacral defect coverage and described the
lumbar perforators potential for vascularization of
the skin across the midline. The study's limitations
were the bulky flap, with restricted arc of rotation
and required the STSG application of donor site.
With the advance in use of perforators-based flaps,
several studies reported their use for larger lum-
bosacral defects[12-15]. In this study, we evaluated
the reliability of perforator-based transverse back
flap in reconstruction of variable sizes of defects
following repair of myelomeningocele.

PATIENTSAND METHODS

This study was conducted at Ain Shams Uni-
versity Hospital s after ethical and board committee
approval, we performed a retrospective review of
all neonatal patients who had undergone MMC
repair in the period from January 2017 to October



144 \ol. 46, No. 2 / Transverse Back Flap for Closure of Lumbosacral Meningocele Defects

2019. Thirty patients had a previous diagnosis of
lumbosacral (23 patients) and sacral (7 patients)
MM C based on antenatal ultrasound. The age of
the patients ranged from 3 days to 30 days. Nineteen
cases were emergency with accidental rupture of
the meningeal sac while 11 cases were operated
upon on an elective basis. The defect size ranged
from 15 to 96cm?2 with an average of (45cm2). The
following information was obtained retrospectively:
patient demographics, characteristics of the MMC

Table (1): Patients' clinical data.

defect including the size defect, intraoperative
blood transfusion necessity, early and late compli-
cations, and follow-up (Table 1). All cases were
operated by the same surgical team, with operative
time ranging between 90 to 120 minutes for both
the repair of the neural tube and defect coverage.
Early post-operative follow-up monitored and
reported flap congestion, ischemia, partial or total
flap loss, wound dehiscence, infection, and average
hospital stay.

Case

Defect Blood

Early

no. Age Gender size transfusion follow-up L ate sequalae

1 21 days M 6X5 Uneventful

2 4 days F 7X6 Uneventful

3 12 days M 5X3 Uneventful

4 5 days M 8X4 Uneventful

5 8 days M X7 Uneventful

6 2 days F 5X6 Uneventful

7 7 days M 10X6 Uneventful

8 10 days M 9X4 Uneventful

9 3 days M 11X7 Congested distal end Healed 2ry intention
10 5 days F 5X4 Uneventful

11 14 days M 6X7 Uneventful

12 7 days F 10X7 Uneventful

13 30 days F 9X5 Uneventful

14 15 days M 6X5 Uneventful

15 4 days F 5X5 Uneventful

16 2 days M 8X9 Donor site dehiscence Healed 2ry intention
17 10 days M 10X4 Uneventful

18 3 days F 12X7 Congested distal end Healed 2ry intention

with 1cm loss

19 7 days M 6X7 Uneventful

20 14 days F 10X5 Uneventful

21 3 days F 5X7 Uneventful

22 2 days M 6X7 Uneventful

23 4 days M 7X5 Uneventful

24 4 days F 8X9 Uneventful

25 5 days M 12X8 Congested distal end Healed 2ry intention
26 30 days M 5X6 Uneventful

27 5 days M 10X4 Uneventful

28 3 days F 8X9 Donor site dehiscence Healed 2ry intention
29 7 days F 5X4 Uneventful

30 10 days M 8X6 Uneventful

Operative technique:

While under general anesthesia, patient was
placed prone with padding of all the pressure points.
Intravenous prophylactic antibiotics (cefuroxime
50mg/kg every 12 hours) was administered at
induction and routinely maintained for 48 hours
after surgery. The surgical repair starts with metic-
ulous repair of the neural placode, basically closed
with 6-0 Prolene sutures under magnification.
Then, dissection of the dura mater was carried out
aswide as possible to repair the dural sac to allow
free motion of the postneural placode and to prevent
its adhesion to dura, trying to achieve a good
cord/sac ratio as described by Pang et al., [16] the

design of the flap was based on the identification
of the contralateral lumbar perforators using a
handheld Doppler (power: 12 MHz). The designed
transverse back flap was based on the contralateral
perforators (Fig. 1).

Incision was carried out through skin reaching
to the fascial overlying the muscles of the back
keeping it based on the paralumbar perforators,
Sutures between the fascia and the dermis were
taken to avoid shearing the vessels during flap
elevation. Dissection and elevation of flap were
carried out from lateral to medial. Meticulous
homeostasi s was accomplished by the use of bipolar
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cautery for small vessels. On identification of the
previously marked perforators, dissection was
stopped, and flap was rotated to the defect. The
donor site was primarily closed after undermining
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of edges. The edges of the flap were then sutured
onto the edges of the defect (Fig. 2). Well-padding
dressing was applied. Sutures were removed 10
days post-operative.

Fig. (1): Pre-operative marking of the flap after identification
of contralateral lumbar perforators using handheld
doppler (arrows showing the site of perforators).

RESULTS

In our series, 25 flaps (83.3%) passed unevent-
fully and healed completely without early or late
complications (Figs. 5,6,7). Three flaps (10%)
developed congestion at their distal third on the
third day postoperatively (Fig. 3).

Flap congestion was managed conservative
which resulted in improvement of vascularity in 2
flaps on the 5th. day post-operative. One flap had
partial flap necrosis with loss of the distal one cm.

Fig. (2): The flap was dissected then rotated and sutured onto
the defect with donor site closed primarily (arrow).

however, the three flaps healed eventually by
secondary intension. and they were managed by
removing some sutures at the distal end of the
flaps. Two flaps (6.7%) showed wound dehiscence
at the junction between the flap and its donor site,
and they were managed conservatively by frequent
dressings. There was no flap ischemia, total flap
loss or CSF leakage. Up to two years of follow-
up (Fig. 4), none of the cases developed ulcers or
pressure sores at the flap site, and no cases required
additional surgical procedures.

Fig. (3): Follow-up (first five days) was done for flap conges-
tion (arrow), ischemia, partial or total flap loss,
wound dehiscence and infection.

Fig. (4): Follow-up till complete healing.
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Fig. (6)

Fig. (7)

Fig. (5,6,7): Case 2: Pre-operative markings, in setting of the flap and closure of the donor site directly, follow-up till complete

healing.

DISCUSSION

Myelomeningocele is a form of spina bifida.
Neuronal tube formation occurs during four weeks
of pregnancy when a portion of neural plates coa-
lesce. Neural tube defects are the result of halting
this process. Spina bifidais aterm that refersto a
failure of the posterior closure [17]. Recently,
several institutions began performing fetal surgery
to treat myelomeningocele, which has been dem-
onstrated to result in ameliorated neurological
function and lower morbidity [18]. Even though it
is not recommended in many institutions owing to
parental concerns or financial problems [19]. For
these reasons, myelomeningocel e postnatal closure
remains the preferred choice for the repair of
myelomeningocel e defects.

Previous studies found that direct repair healed
approximately 75% of myelomeningocele defects,
whereas 25% needed alternative reconstructive
choices. Large myelomeningocele defect closure
is a challenge for reconstructive surgeons. The
closure aims at maintaining neural tissue function
and avoiding secondary infection [4]. Local flaps,
skin grafting, and muscul ocutaneous flap variants
are all reconstructive alternatives for soft tissue
closure.

McCraw et al., in 1978 [20] documented the
utilization of abilateral |atissimus dorsi musculo-
cutaneous flap for myelomeningocele closure.
Bilateral latissimus dorsi muscul ocutaneous flaps
with extended gluteal fasciocutaneous flaps were
also utilized [21]. Limberg | atissimus dorsi muscu-
locutaneous flaps [22], distally based latissimus
dorsi flaps [23], and reverse latissimus dorsi mus-
culocutaneous flaps [24] were also utilized to seal

myelomeningocel e defects. Ramirez et al., in 1978
[25] demonstrated the usage of a combination of
gluteus maximus muscul ocutaneous flaps and | at-
issimus dorsi for lower sacral deformities. Local
turn-over fascial flaps and midline linear skin
closure for myelomeningocel e defects treatment
were reported by Patel et al., [26]. The perforator
flap usage, including superior gluteal artery perfo-
rator flaps, dorsal intercostal artery perforator flaps
aswell aslumbar artery perforator flaps, have also
been documented previously [27].

The utilization of local flapsis considered as
aviable alternative for moderate to large lumbosac-
ral myelomeningocele defects. Numerous distinct
skin flaps, including rotation flaps[6], V-Y advance-
ment flaps [7], double Z-rhomboid flaps[9], bilobed
flaps[g], and Limberg flaps[10], have been reported.
Kahn in 1965 [28] reported his use of alumbar flap
as a rotation flap to reconstruct sacral defects
following pilonidal sinus surgery [28]. The trans-
verse lumbar flap is arationalistic option for such
abnormalities since it is compatible with all lum-
bosacral defects, prevents midline scarring, and
still provides further reconstructive alternatives
[29].

Recent studies reported the potential usage of
lumbar perforators to vascularize skin along the
midline and even though needed skin grafting of
the donor site [11-15].

In this study, we selected this flap because it
offers alike by like tissue reconstruction, makes
the pliability of the surrounding skin utilization
anywhere from the upper back down to the gluteal
areaaswell asit avoids midline scars with preser-
vation of muscles in addition to the donor site
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closure directly with no skin grafting. Of most
flaps (25 out of 30), 83.3% survived without sig-
nificant postoperative complications.

Only three cases (10%) developed flap conges-
tion at the distal third of flaps, and two cases (6.6%)
developed wound dehiscence at the junction be-
tween the flap and its donor site. These cases were
managed conservatively without additional surgery
and no partial or total flaps loss. This makes the
transverse back flap to be considered as a good
and reliable option for reconstructing lumbar and
lumbosacral defects, and it should be the first
option for reconstructing such defects based on its
reliability, low morbidity of the donor site, and
preservation of muscle for the possibility of later
reconstruction in cases of recurrence or pressure
ulceration.

Conclusion:

Meningocel e defects are complex and challeng-
ing in reconstruction. They are prone to recurrence
and need awell-vascularized, reliable, and durable
soft tissue coverage. The transverse back flap
provides a good option for reliable, simple, and
durable coverage. It should be considered areliable
alternative for reconstructing such complicated
abnormalities.
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