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Abstract

Background: One of the most complications of meningi-
omyelocele surgical repair is early postoperative Cerebrospinal
fluid (CSF) leakage. Cystic back swelling due to prolonged
sitting of children is an annoying symptom of their parents.

Aim of the Study: To assess the technique of paravertebral
muscle refashioning in meningiomyelocele repair as a protec-
tive layer of opened spinal canal.

Study Design: A prospective clinical trial study of 46
infants, 25 boys and 21 girls, with meningiomyelocele which
was repaired surgically using paravertebral muscle refashioning
technique in 18 infants (group I) while 28 infants without this
technique (group II) at Benha University and Benha children
Hospitals through the period from May 2013 to April 2017.
The mean period of follow-up was (18.27£2.78 months).

Patients and Methods: Comparison was performed be-
tween two groups by analysis of early postoperative CSF
subcutaneous swelling and late pulsatile cystic swelling of
repaired defect.

Results: Forty six infants were studied, 25 boys (54.3%)
and 21 girls (45.7%) with mean age 29.7£15.39 days (ranging
from 1 to 90 days), and they were followed up with a mean
of 18.27+2.78 months (ranging from 12 to 24 months). Early
postoperative CSF leakage was absent in 72.8% of group |
and 71.4% of group II which was statistically non significant
between two techniques while late cystic back swelling was
not detected in 88.9% of group I and only 32.1% of group II
which was statistically significant (p<0.001).

Conclusion: Paravertebral muscle refashioning in menin-
giomyelocele repair is an effective technique for prevention
of late cystic back swelling.

Key Words: Paravertebral muscle refashioning — Meningi-
omyelocele repair.

Introduction

THE major indication for operative repair of
meningomyeloceles is prevention of infection, as
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the open neural tube is continuous with the exterior,
and those infants are at risk for bacterial meningitis
due to the spinal defect. One of the most compli-
cations of meningiomyeloceles surgical repair is
early postoperative CSF leakage [1,2]. Cystic back
swelling due to prolonged sitting of children is an
annoying symptom of their parents [3,4].

We aim to assess the technique of paravertebral
muscle refashioning in meningomyeloceles repair
as a protective layer of opened spinal canal.

Patients and Methods

Study design: A prospective clinical trial study
of 46 infants were included, a mean age with
meningiomyelocele (pr myelocele) with spine
defect area was 220cm  which was repaired surgi-
cally using paravertebral muscle refashioning tech-
nique in 18 infants (group 1) while 28 infants
without this technique (group II) at Benha Univer-
sity and Benha Children Hospitals through the
period from May 2013 to April 2017.

Methods: Comparison was performed between
two groups by analysis of early postoperative CSF
subcutaneous swelling and late pulsatile cystic
swelling of repaired defect.

Patient population: There were 25 boys and
21 girls involved in this study with a mean age of
29.7£15.39 days (range 1 to 90 days).

Preoperative work-up: All patients underwent
routine history and neurological examination with
Magnetic Resonance Imaging (MRI) * Computer-
ized Tomography (CT) to complete radiological

Abbreviation:

CSF : Cerebrospinal Fluid.
CT : Computerized Tomography.
MRI : Magnetic Resonance Imaging.
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assessment of the defect area of the spine. The
measurement of spine defect area was calculated
clinically for all patients using graduated tap, defect
area (cm?”) = Length (cm) x width (cm). Paraver-
tebral muscle refashioning was not planed preop-
erative.

Operative note: All patients included in this
study had meningiomyelocele (or myelocele) with
spinal defect area 220cm . A new surgical technique
in group I was done after reconstruction and water
tight closure of the dura Fig. (1a). Longitudinal
incisions, one on each side parallel to the spinal
column, was used for cutting lumbar sheath and
paravertebral muscle with scalpel (no. 15) to about

a half of muscle thickness then splitting the muscle

medially without tearing the splitted layer nor
disconnection from its bony attachment medially
(Fig. 1b-d), hemostasis for any bleeding points

during muscle splitting using bipolar. Each muscle
flap was turned medially on spine defect covering
it with simple sutures were applied to adequate

closure of muscle layer as in Fig. (1e,f) and pro-

tecting the repaired dura. In three cases defect
covering was done up to 85% with inability to
cover the distal part due to under development of
paravertebral muscles distally. Reconstruction and
closure of skin without external drain was done.

In group 11, reconstruction and closure of dura and
skin without drain were applied only.

Fig. (1A-F): Technique of paravertebral muscle refashioning in meningiomyelocele surgical repair; (A) Dural
reconstruction and water tight closure, (B&C) Views of Lt splitted muscle flap, (D) View of Rt splitted
muscle flap, (E&F) Suturing of both flaps together with complete covering of spinal defect.

Postoperative follow-up: Main two points re-
lated to our technique were early subcutaneous
swelling due to postoperative CSF leakage and
late pulsatile cystic swelling of repaired dura,
detection of this cystic swelling was observed by
palpation mainly * inspection. Patients were fol-
lowed clinically for a mean period of 18.27 £2.78
month with range from 12 to 24 months.

Statistical analysis:

SPSS (Version 20.0 for Windows, SPSS Inc,
Chicago, IL) was used for analyzes of the data.
Qualitative data were summarized as number and
percentages while quantitative data as mean * SD.

Student ¢-test was applied for the comparison of
quantitative variables while chi square test for

qualitative variables. Correlations among variables

were studied by using the pearson correlation. A
p-value <0.05 was considered statistically signifi-

cant (*) while >0.05 statistically insignificant.

Results

Meningiomyelocele repair was done in forty
six patients who were classified into group I (with
technique of paravertebral muscle refashioning)
in eighteens patients (39.1%) and group II (without
refashioning) in twenty eight patients (60.9%).
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Table (1) shows those twenty five boys (54.3%)
and twenty one girls (45.7%), with mean age 29.7+
15.39 days and ranging from 1 to 90 days, were
included in this study and they were followed-up
clinically for a mean period of 18.27+2.78 months
with range from 12 to 24 months.

In Table (2), early postoperative CSF leakage
is absent in thirteen patients (72.8%) of group I
and twenty patients (71.4%) of group II which is
statistically non significant between two techniques.

Table (1): Distribution of the studied group.
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Late pulsatile cystic back swelling, as in Fig. (2),
is not detected in sixteen patients (88.9%) of group
I but only in nine patients (32.1%) of group 11
which is statistically significant (p<0.001) between
two techniques.

Total operative time is 70.04£5.22 minutes
(range: 60-95) in group I while 67.98 £6.32 minutes
(range 51-88) in group II which is statistically non
significant between two groups. No serious oper-
ative or postoperative complication had occurred.

Table (2): Comparison between two groups postoperatively.

Variable Studied group (46)
Age/days:
Mean £ SD 29.7+15.39
Range 1-90
Sex n (%):
Boys 25 (54.3%)
Girls 21 (45.7%)
Follow-up period /months:
Mean = SD 18.27+2.78
Range 1224

Group Group  Statistical p-
1(18) 1(28) test value
Early CSF
eakage: )
Present 5(27.8%) 8(28.6%) X = 0.95
Absent 13 (72.2%) 20 (71.4%) 0.003
Late back
swelling: )
Present 2(11.1%) 19 (67.9) X = 0,001 **
Absent 16 (88.9%) 9 (32.1) 1422 %
Total operative
time/minutes:
Mean £ SD 70.04£5.22 67.98+6.32
=1.2
Range  60-95 51-88 0.24

Fig. (1A-F): Late postoperative meningiomyelocele repair follow-up; (A) group I (postop. 14 months),

(B) group II (postop. 17 months).
Discussion

Various methods have been used in the surgical
repair of meningomyeloceles. Primary repair with
undermining the edges is favored by some surgeons
as the main repair [5,6] . The kind of skin closure
performed is determined by the size of the spinal
defect. Ozveren et al., [7] used the size of the 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 needs plastic recon-
struction. A better and easier method was introduced
by de Chalain et al., [8] suggesting that an area of
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spinal deficit larger than 20-25 square centimeters
isan indication for plastic surgical reconstruction.

In our study, all patients with spinal defect area
> 20cm? were without preoperative planning of
operation type.

Primary closure of myelomeningioceles has
been reported at rates of 75-95% [6,9] . This primary
wound healing is suitable for small myelomenin-
giocel e defects with wide undermining of the
wound edges and direct closure of the wound [10].

In our study, all patients was primarily closed
externally asregard skin closure without the need
for plastic planning, otherwise as regard deep
layers, 60.9% of our patients (group 1) had no
added work while in 39.1% (group |) refashioning
of paravertebral muscles technique was used.

Several variations of skin flaps have been de-
scribed to close large myelomeningiocel e defects
[11] . Advancement flaps, bipedicled flaps, local
transposition flaps, bilobed flaps, double Z-plasty,
rotation flaps, and Limberg flaps, which can be
used successfully in the closure of large myelom-
eningocel e defects. Regardless of the technique
used, it should be tension free, provide good soft-
tissue padding of the neural tube, prevent CSF
leakage, and provide stable and durable wound
healing, especially for large defects. Additionally,
the techniques used to reconstruct the defect should
result in less morbidity [10,12] . McDeuvitt et a., and
Moore et al., [13,14] suggested closure of thoraco-
lumbar and lumbaosacral defects with bilateral
bipedicle flaps consisting of latissimus dorsi my-
ocutaneous and extended gluteal fasciocutaneous
units. Ramirez et al., [15] described the technique
of en bloc medial advancement of the combined
interconnected latissimus dorsi and gluteus max-
Imus myocutaneous units without lateral relaxing
incisions. Ramasastry and Cohen [16] studied this
technique and stated that it provides atension free,
durable and viable soft tissue coverage over the
dural repair [17]. In 2001, Lapid et al., [18] advocated
the use of bilobed flap in the surgical repair of
meningiomyelocele.

Early postoperative CSF leakage is considered
one of the most early complications of meningi-
omyeloceles surgery that was absent in 81.34% in
all types of repair [2] whilein our study, it was
absent in 72.8% and 71.4% of group | and 11 re-
spectively.

Cystic pulsatile back swelling due to prolonged
sitting of children is an annoying symptom of their
parents [3.4] with no calculation of its percent in
literature. While, in our study, cystic pulsatile back

swelling is not detected in 88.9% and 32.1% of
group | and 11 respectively, which is statistically
significant between that groups.

The use of myocutaneous flaps have a so been
tried despite increasing the operative and anesthesia
time [6,19].

Our technique has been used in 18 patients. We
encountered no major complications related to the
surgery. There was no flap loss, necrosis or wound
dehiscence, and early CSF leaks in 5 patients
subsided rapidly in less than 6 days. The extra-
time added to the total operative time needed in
this technique was not so long as compared between
the two groups which is statistically non significant
and had resulted in no anesthetic complications
such as hypothermia or blood loss.

Conclusion:

Paravertebral muscle refashioning in meningi-
omyelocele repair is an effective technique for
prevention of late cystic back swelling without
significant increase of total operativetime.
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