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ABSTRACT

Aim: The aim of this study is to compare the usage of synthetic and autologous dura mater in
terms of complication risk in O-1-year-old children who were operated for meningocele and
myelomeningocele. . X . . .
Materials and Methods: This cross-sectional observational study was conducted with 44 children
aged 0-1 years who were operated for meningocele and myelomemn?ocele, in a university
hospital neurosurgery clinic between November 2010 and December 20Té. Patient data weré
extracted retrospectively from hospital records. The demographics and gestational and clinical
features of the mothers and babies, and the need for secondary surgery and the presence of
gosfoperohve infection, necrosis, wound dehiscence, and/or neurological deficit were compared
etween the cases in whose surgery synthetic dura mater was used and the cases in whose surgery
autologous dura was used. . . X
Findings: In fotfal, 86.4% of the 44 infants were preterm, and the predominant neurological problem
was plegia in the vast majority. While the defect was located in the lumbar region in more than half
of them, myelomeningocele was detected in 77.3% of all cases. The median defect size detected
in the patients was 20.0 cm2. Primary closure was performed in 30 patients, limberg flap procedure
in 14 patients, however, autologous dura mater and synthetic dura mater were used equally in the
patients. The defect size was larger in patients using synthetic dura, furthermore, hydrocephalus
was found more frequently in these patients. While primary closure was applied in all patients using
autologous dura and in one third of the patients using synthetic dura. Limberg flap procedure
was applied in two thirds of synthetic dura group. The need for secondorx surgery developed
more frequently in synthetic dura group, and all postoperative complications were observed
more frequently in these patients. In"addition, the need for secondary surgery and ﬁostoperohve
necrosis, wound dehiscence, and neurologic deficit were more frequent in patients who underwent
Limber flap . compared to primary closure. However, the need for secondary surgery and the risk of
posToPerghve complications were similar between primary closure and Limberg flap procedures
In synthetic dura group. X . X . .
Concluysion: Although the synthetic dura mater was used in more severe patients, it had a higher
need for secondary surgeg and a higher risk of complications compared to autologous dura.
Inﬁpohents using synthetic dura, on the other hand, primary closure and Limberg flap had similar
@

icacy and satety.
Keywords: Spinal Dysraphia, Myelomeningocele, Neurosurgery, Dura Mater
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Amag: Bu calsmanin amaci meningosel ve miyelomeningosel nedeni ile opere edilen 0-1
K% I(;otcluklor%o sentetik dura ile ofolog dura kullanminin komplikasyon gelisimi agisindan
arsilastinimasidir.
Ge'?egs' ve yontemler: Kesitsel fipte gdzlemsel arastrma tasarmina sahip bu arastirma, bir
Universite hastanesi beyin ve sinir cerrahisi kliniginde Kasim 2010 ve Aralik 2016 _meningosel ve
miyelomeningosel nedeni ile opere edilen 0-1 yas arasi 44 cocuk ile yOrotUlmUstUr. Hasta verileri
hastane kayiflanndan retrospektif olarak taranmistir. Anne ve bebeklerin demografik ozellikleri,
gestasyonelve klinik dzellikler, ameliyat sonrasi sekonder cerrahi ihtiyaci ve postoperatif enfeksiyon,
nekroz, yara acilmasi ve norolojik defisit gelisme durumlari, sentetik dura ve otolog dura kullanilan
hastalar arasinda karsilastinimigtir. . . _ . . o
Bulgular: Toplamda, 4 bebegin %86,4'0 preterm iken, go%u“ndo baskin nérolojik durum plejidir.
Yarisindan fazlasinda defekt lomber bolgede izole iken, %77.3' Unde miyelomeningosel saptanmistir.
Hastalarda saptanan defekt boyutu medyan degeri 20,0 cm?2 iken, 30 hastadd primer kapama,
14'0nde Lmberﬁ; flebi prosedUrd uygulanmis, hastalarn JOFISIﬂdO otolo? diger yarasinda ise
sentetik dura kullaniimistir. Sentetik dura kullanilan hastalarda defekt boyufu daha fazla iken, bu
hastalarda daha fazla siklikta hidrosefali saptanmuistir, Otolog% dura kullanilan hastalarnn hepsinde
primer kapama uygulanmisken, sentetik dura kullanilan hastalann Ucte birinde primer kapama,
Ucte ikisinde ise Limberg flebi prosediry uygulanmistir. Sentetik dura kullaniimis hastalarda daha
fazla siklikta sekonder cerrahi ihtiyaci gelismisken, bu hastalgrda tOm postoperatif komplikasyonlar
daha fazla siklikta %Qz,lenmlyrlr. Ayrica, primer kapatmaya gore, Limber flebi uygulanan hastalarda
da sekonder cerrahi ihtiyaci ve postoperatif nekroz, yara agilmasi ve norolojik defisit daha fazla
sikliktadir. Ancak sentetik dura kullanilan hastalarda primer kapatma ve Limberg flebi prosedurleri
arasinda sekonder cerrahi ihtiyaci ve postoperatif komplikasyon riski benzer bulunmu?Tur. .
Sonug: Senfetik dura klinigir daha agdir hastalarda kullanimakla beraber, otolog dura ile
karsilastinldiginda daha fazld sekonder cerrahi ihtiyact ve daha fazla komplikasyon riskine_sahipfir.
SGRTGTT.IK dura kullanilan hastalarda ise primer kapama ve Limberg flebi benzer etkinlik ve givenlige
sahiptir.

Anahtar kelimeler: Spinal Disrafi, Miyelomeningosel, Sinir Cerrahisi, Dura Mater.

Spina bifida is a congenital malformation that occurs International Clearinghouse Birth Defects Center in
as a result of failure in the embryonic closure of the which 2012 data were processed, the prevalence of
neural tube (1). According to the 2014 report of the spina bifida varies between 0.24 and 8.67 per 10,000
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births in the world (2). This rate varies according to
race, geographical area and regions (1, 2). Although
there are four types as occulta, closed spinal
dysraphism, meningocele and myelomeningocele,
myelomeningocele cases, the most common and
most severe form, are characterized by different
neurological symptoms depending on the severity
of the lesion and the location of the sac (1).
Myelomeningocele is clinically associated with
orthopedic problems such as urinary and fecal
incontinence, Chiari ll malformation that often requires
shunting, hydrocephalus and talipes, contractures, hip
dislocation, scoliosis, and kyphosis, as well as motor
and sensory neurologic deficits under the lesion (1, 3).

Although it varies according to the clinical
characteristics of the patient and the size of the
defect, there are prenatal and postnatal options for
surgical freatment. Although prenatal surgery reduces
the need for shunt after birth and provides better
motor function and mental development results
compared to postnatal surgery, it also brings risks
such as oligohydramnios, preterm labor and uterine
separation (4-6).In postnatal surgery, a multidisciplinary
approach has gained value according fo the patient’s
clinic in recent years, and neurological management
as well as orthopedic, urological and gastrointestinal
freatments are also applied according to the needs
of the patients (7). Postnatal spinal surgery modalities
include repair of the neural placode with the help of
autologous dura or closure by synthetfic dura mater,
shunt revision for hydrocephalus, endoscopic third
ventriculostomy and/or choroid plexus coagulation,
Chiari Il Malformation, and modadalities for tethered
cord syndrome (3). Synthefic dura mater is used in
cases where the defect size is large and autologous
repair of the dura mater is not possible (8, 9). However,
while the defect can be closed with primary closure
in three-quarters of the cases, different surgical
techniques such as rotation flaps and fransposition
flaps can be applied in one-quarter (3, 8, 10).

In spite of the studies regarding different skin closure
techniques in the literature, an ideal synthetic material
and surgical method recommendation for the
freatment of meningocele and myelomeningocele
by directly comparing the use of autologous and
synthetfic dura mater has not been included in the
guidelines yet (1, 3, 9, 11). It has been reported that
there is a need for studies in which medium and long-
term clinical results can be evaluated (11).

In the light of all this in literature, the aim of this study is
to evaluate the postoperative complications between
the use of autologous graft and synthetic graft during
surgical treatment and to compare the efficacy and
safety of the two treatment options in order to help
develop new strategies for the treatment of spinal
dysraphism and to deal with its complications.

Materials and Methods
Study design and location

In this cross-sectional study, which has a surgical
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technique comparison design in the form of a
retrospective file design, the relafionship between
the use of autologous and synthetic dura in the
surgical treatment of patients admitted to our
neurosurgery clinic between November 2010 and
December 2016 with the diagnosis of meningocele
or myelomeningocele and the complications
developed after surgery has been researched. In the
writing of this article, the Strengthening the Reporting
of Observational Studies in Epidemiology (STROBE)
checklist criteria were used (12).

Study population

Patients aged 0-1 years admitted to our neurosurgery
clinic between November 2010 and December
2016 with the diagnosis of meningocele or
myelomeningocele and who were operated on were
included in this study. However, patients with missing
patient records including birth records, disease history,
physical examination, radiological evaluation results,
surgery records and epicrisis report were excluded
from the study.

Surgical procedure

The patients were placed in the prone position under
general anesthesia, with the chest and abdomen free.
After making an elliptical incision around the sac, the
epitheliosis was incised into the thin area around the
sac with a full-thickness skin incision. The incision was
advanced towards the subcutaneous tissues, and it
was observed that the fascia and dura mater opened
outwards. The thecal sac base was dissected medially
and mobilized, and its insertion through the fascia
defect was found. The skin around the neural plate
was excised circularly. The liberated neural plate was
sutured toremain inside the dura using the microscope.
In this way, the central canal was closed by suturing
the neural plate with non-absorbable sutures from
one side to the opposite side to form a tube. After the
repair of the dural defect, the skin was dissected to
mobilize and the wound was closed primarily.

The Limberg flap procedure was applied fo patients
who were determined to be unsuitable for primary
closure. In the Limberg flap procedure, which is a
fransposition flap, the edges of the defect are cut
as rhombuses with 120° and 60° angles, then a line
equal to the length of one side of the rhombus and
perpendicular to the vertical line and a second
line parallel to the selected side of the rhombus are
determined. A skin incision was made over this line,
and then the Limberg flap was dissected over the
muscular fascia. After dissection, the Limberg flap
was transposed into the myelomeningocele defect.
Synthetic dural fissue was used in patients whose
defects could not be closed with dural repair in the
Limberg flap procedure (Figure 1).
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Figure 1. Schematic representation of the Limberg flap

Figure 2. Flow-diagram of the study

Variables of the study

The infants’ maternal age, gestational age, gender,
preoperative neurological status, level of lesion, type
of sac (meningocele or myelomeningocele), size of
the defect, presence of chiari malformation and/or
hydrocephalus, and tfime of shuntinsertionif performed,
timing of surgery, type of surgery (primary closure or
Limberg flap), duration of operation (minutes), type of
dura used (autologous or synthetic) were recorded.
The patients were evaluated in terms of secondary
surgery need and postoperative complications for
6 months after surgery, and the need for secondary
surgery and postoperative complications were
recorded during this period.
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Defect size was obtained by multiplying the vertical
and horizontal longest diameters and was calculated
as square centimeters (cm2).

Five primary result variables of the study were
identified. The first is the need for secondary surgery,
which is used to evaluate the efficacy of the surgical
procedure. Others are the presence of four different
postoperative complications (postoperative infection,
necrosis, wound dehiscence, and neurological deficit)
that assess the safety of surgery.

Ethical issues and permissions

The study was carried out within the principles of the
Declaration of Helsinki, and before the study, the
ethics committee of Necmettin Erbakan University
Non-Pharmaceutical and Medical Device Researches
was applied and ethics committee approval was
obtained (Ethics Committee Permission No: 2022/38%4
Date: 22/07/2022). Since the study had a retrospective
design, informed consent form could not be obtained
from the parents or guardians of the patients.

Statistical analysis

The data of the study were analyzed using SPSS version
20 statistical software (IBM Corp. in Armonk, NY). The
distribution of numerical variables was evaluated using
the Kolmogorov-Smirnov test. Descripfive statistics
of numerical variables that do not fit the normal
distribution are shown with median, minimum and
maximum values, and frequency (n) and percentage
(%) for categorical variables. The Mann-Whitney U Test
was used to compare the non-normally distributed
numerical variables between the two groups. Pearson
Chi-Square Test or Fisher's Exact Test was used to
compare categorical variables. Statistical significance
cut-off value was accepted as p<0.05.

Findings

During the study, which was accepted with the
approval of the ethics committee, 66 patients
were admitted fo the hospital with the diagnosis
of meningocele or myelomeningocele. Two of
these patients were 1 year old or older, and 8 were
unoperated. After these patients were excluded,
56 patients were eligible to participate in the study.
Twelve of these 56 patients were excluded from the
study due to lack of clinical or laboratory data, and as
a result, the data of 44 patients were included in the
study and analyzed (Figure 1).

While the median maternal age of 44 patientsincluded
in the study was 24.5 years, more than half of the
mothers were between the ages of 21-30. While the
median gestational age was 36.0 weeks, the majority
of babies (86.4%) were preterm. While 23 (52.3%) of
the babies were boys and 21 (47.7%) were girls, and
approximately two thirds of them had plegia. On the
other hand, partial loss of muscle strength was found
in 10 patients and paresis in 6 patients. While the lesion
was isolated in the lumbar region in more than half of
the patients, it was located in the lumbosacral regionin
9 patients (20.5%), thoracolumbar region in 6 patients
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(13.6%). and thoracic region in 5 patients (11.4%). Ten
patients (22.7%) had meningocele and 34 (77.3%) had
myelomeningocele. While the median value of the
defect size detected in the patients was 20.0 cm2,
the association of Chiari malformation was found in 4
patients (9.1%), and the presence of hydrocephalus in
24 patients (54.5%). The median timing of shunt surgery
was day 5 in 24 patients with hydrocephalus (Table 1).

Table 1. Demographic characteristics and basic clinical characteristics
of the patients

Features (n=44)

Maternal age (years), Median (Min-Max) 24,5 (18,0-41,0)
Aged 20 and below, n (%) 8(18.2)
Between 21-30 years old, n (%) 24 (54,5)
Above 30 years, n (%) 12 (27.3)
Gestational age (weeks), Median (Min-Max) 36,0 (30,0-39,0)
30-37 weeks 38 (86,4)
38-42 weeks 6(13,6)
Sex, n (%)
Boy 23 (52,3)
Girl 21 (47.7)
Preoperative neurological status, n (%)
No loss of muscle strength 10 (22,7)
Paresis 6(13,6)
Plegia 28 (63,4)
Lesion level, n (%)
Lumbar 24 (54,5)
Lumbosacral 9 (20,5)
Thoracolumbar 6(13,6)
Thoracic 5(11,4)
Sac type, n (%)
Meningocele 10 (22.7)
Myelomeningocele 34 (77.3)
Defect size (cm2), Median (Min-Max) 20,0 (4,0-100,0)
Presence of Chiari malformation, n (%) 4(9.1)
Presence of hydrocephalus, n (%) 24 (54,5)
Shunt insertion time (days), Median (Min-Max) 5,0 (1,0-40,0)

Min: Minimum, Max: Maximum.

Surgery was performed on the first day in most of the
patients, but was operated on the 26th day at the
latest. The primary closure procedure was performed
in 30 of the patients, and the Limberg flap procedure
was performed in 14 patients. While the median
operative time was 90 minutes, autologous dura was
used in half of the patients and synthetic dura was
used in the other half (Table 2).

A comparison of the demographic and clinical
characteristics of the patients according to the dura
type used is presented in Table 3. Accordingly, patients
who used synthetic and autologous dura materials
were similar in terms of maternal age, gestational age,
gender, preoperative neurological status, lesion level,
type of sac, presence of chiari malformation, surgery
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timing, and operation time. On the other hand, the
size of the defect was stafistically significantly larger
in patients using synthetic dura (24 cm2 and 18 cm2,
respectively, p=0.044). However, hydrocephalus was
detected in 90.9% of patients using synthetic dura
and in only 18.2% of patients using aufologous dura
(p<0.001). In addition, primary closure was performed
in all patients who used autologous dura, while only
36.4% had primary closure and 63.6% had Limberg
flap procedure. This difference was found statistically
significant (p<0.001) (Table 3).

Table 2. Characteristics of the operations of the patients

Features (n=44)

Surgery timing (days), Median (Min-Max) 1,0 (1,0-26,0)
1st day 23 (52,3)
2nd day 9 (20,5)
3rd day and later 12 (27.2)
Type of surgery, n (%)
Primary closure 30 (68.2)
Limberg flap 14 (31,8)
Operation time (minutes), Median (Min-Max) 90,0 (90,0-140,0)
Dura type, n (%)
Synthetic 22 (50,0)
Autologous 22 (50,0)

Min: Minimum, Max: Maximum.

The secondary surgical need and complication status
of the patients according fo the dura type used are
givenin Table 4. Secondary surgery was required in the
vast majority (81.8%) of patients using synthetic dura
and in only 31.6% of patients using autologous dura.
This difference is also statistically significant (p<0.001).
Furthermore, postoperative infection developed
in 31.8% of the patients using synthefic dura, and
postoperative necrosis in 63.6%, while postoperative
infection or necrosis did not develop in any of the
patients using autologous dura. This difference in terms
of these two complications was statistically significant
(p<0.001 and p<0.001, respectively). Similarly, both
postoperative wound dehiscence (72.7% vs. 4.5%) and
postoperative neurologic deficit (54.5% vs. 100%) were
statistically significantly more frequent in patients using
synthetic dura (p<0.001 and p<0.001, respectively)
(Table 4).

In Table 5, the need for secondary surgery and
complication status in patients according to the
type of surgery are presented. While the need for
secondary surgery developed in 11 (36.7%) patients
who underwent primary closure, secondary surgery
was required in 10 (71.4%) patients who underwent
Limberg flap procedure. This difference is statistically
significant (p=0.032). However, the risk of developing
postoperative infection was statistically similar in both
surgical procedures. On the other hand, postoperative
necrosis, wound dehiscence, and neurological
deficit were stafistically more frequent in patients
who underwent Limberg flap (p<0.001, p=0.002 and
p=0.018, respectively) (Table 5).
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Table 4. Secondary surgery need and complication status in patients
according to the dura type used

Features Synthetic Autolo- P

dura gous dura

group group

(n=22) (n=22)
Secondary surgery need, n (%) 18 (81.8) 3(13.6) <0,001¢
Postoperative infection, n (%) 7 (31,8) 0(0,0) 0,009°
Postoperative necrosis, n (%) 14 (63,6) 0(0,0) <0,001¢
Postoperative wound dehiscence, n (%) 16 (72,7) 1(4,5) <0,001¢
Postoperative neurological deficit, n (%) 22 (100,0) 12 (54,5) <0,001°

a Pearson Chi-Square Test was used.
b Fisher's Exact Test was used.

Table 3. Comparison of the demographic and clinical characteristics
of the patients according to the dura type used

Features Synthetic Autolo- P
dura group gous dura
(n=22) group
(n=22)
Maternal age (years), Median (Min- 26,0 (18,0- 24,5 (18,0- 0,832
Max) 41,0) 40,0)
Gestational age (weeks), Median 35,0 (30,0- 36,0 (30,0- 0,497°
(Min-Max) 39.0) 39.0)
Sex, n (%)
Boy 11 (50,0) 12 (54,5) 0,763°
Girl 11 (50,0) 10 (45,5)
Preoperative neurological status, n (%)
Loss of muscle strength 4(18,2) 6 (27.3) 0,762
Paresis 3(13,6) 3(13.6)
Plegia 5(68.2) 13 (59.1)
Lesion level, n (%)
Lumbar 15 (68.,2) 9 (40.9) 0,209¢
Lumbosacral 4(18,2) 5(22,7)
Thoracolumbar 1(4.5) 5(22,7)
Thoracic 2(9.1) 3(13.6)
Sac type, n (%)
Meningocele 4(18,2) 6(27.3) 0,472°
Myelomeningocele 18 (81.8) 16 (72,7)
Defect size (cm2), Median (Min-Max) 24,0 (9.0- 18,0 (4,0- 0,044
100,0) 63,0)
Presence of Chiari malformation, n (%) 4 (18,2) 0(0.0) 0,108
Presence of hydrocephalus, n (%) 20 (90,9) 4(18,2) <0,001°
Surgery timing (days), Median (Min- 24,0 (9.0- 18,0 (4.0- 0,346
Max) 100,0) 63,0)
Type of surgery, n (%)
Primary closure 8 (36.,4) 22 (100,0) <0,001°
Limberg flap 14 (63,6) 0(0,0)
Operation time (minutes), Median 90.0 (90,0- 90,0 (90,0- 0,374
(Min-Max) 140,0) 110,0)

Max: Maximum, Min: Minimum.

a The Mann-Whitney U Test was used.
b Pearson Chi-Square Test was used.
c Fisher's Exact Test was used.
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Table 5. Secondary surgery need and complication status in patients
according to the surgery type

Features Primary clo-  Limberg p

sure (n=30) flap (n=14)
Secondary surgery need, n (%) 11 (36,7) 10 (71,4) 0,032¢
Postoperative infection, n (%) 4(13,3) 3(21.4) 0,662°
Postoperative necrosis, n (%) 4(13,4) 10 (71.4) <0,001°
Postoperative wound dehiscence, 7 (23,3) 10 (71.4) 0,002°
n (%)
Postoperative neurological deficit, 20 (66,7) 14 (100,0) 0,018°

n (%)

a Pearson Chi-Square Test was used.
b Fisher's Exact Test was used.

The subgroup analyzes of the secondary surgical
need and complication status according to the type
of surgery and the type of dura used in the patients
revealed interesting results. There was no statistically
significant difference in the need for secondary surgery
and postoperative infection, necrosis and wound
dehiscence in patients using synthetic dura according
to the type of surgery. In addition, postoperative
neurological deficits developed in all patients in this
group in both types of surgery. On the other hand,
since the primary closure procedure was used in all
patients with autologous dura, the types of surgery
could not be compared in these patients (Table 6).

Table 6. Subgroup analysis of secondary surgery need and
complication status in patients according to the type of dura used

Type of dura Features Primary Limberg o)
used closure flap
Synthetic dura Secondary surgery 8 (100,0) 10 (71.4) 0,254°
need, n (%)
Postoperative infection, 4 (50,0) 3 (21.,4) 0,343¢
n (%)
Postoperative necrosis, 4 (50,0) 10 (71.,4) 0,386°
n (%)
Postoperative wound 6 (75,0) 10 (71.4) 0,999°
dehiscence, n (%)
Postoperative neuro- 8 (100,0) 14 (100,0) b
logical deficit, n (%)
Autologous Secondary surgery 3(13.¢) - b
dura need, n (%)
Postoperative infection, 0 (0,0) - b
n (%)
Postoperative necrosis, 0 (0,0) - b
n (%)
Postoperative wound 1(4.,5) - b
dehiscence, n (%)
Postoperative neuro- 12 (54,5) - b

logical deficit, n (%)

a Fisher's Exact Test was used.
b The test is not applicable.

Discussion

This study was conducted to compare the efficacy
and safety of aufologous graft and synthetic graft
use during surgical freatment in patients aged 0-1
years who were operated on with the diagnosis
of meningocele or myelomeningocele between
November 2010 and December 2016 in a university
hospital neurosurgery clinic. In total, while 86.4% of 44
infants included in the study according to the inclusion
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and exclusion criteria were preterm, the predominant
neurological condition was plegia in most of them.
While the defect was isolated in the lumbar region
in more than half of them, myelomeningocele was
detected in 77.3% of them. While the median value of
the defect size detected in the patients was 20.0 cm2,
primary closure was applied in 30 patients, Limberg
flap procedure was applied in 14 patfients, and
aufologous dura was used in half of the patients and
synthefic dura was used in the other half. While the
size of the defect was larger in patients using synthetic
dura, hydrocephalus was found more frequently in
these patients. While primary closure was applied in
all patients with autologous dura, primary closure
was performed in one-third of the patients in whom
synthetic dura was used, and Limberg flap procedure
was performed in two-thirds.

While the need for secondary surgery developed
more frequently in patients who used synthetic dura,
all postoperative complications were observed more
frequently in these patients. In addition, the need for
secondary surgery and postoperative necrosis, wound
dehiscence, and neurologic deficit are more frequent
in patients who underwent Limber flap compared to
primary closure. However, the need for secondary
surgery and the risk of postoperative complications
were similar between primary closure and Limberg flap
procedures in patients using synthetic dura. In other
words, although the efficacy and safety of the Limberg
flap were seen to be worse at first glance, it was found
that the efficacy and safety of Limberg flap and
primary closure were similar in patients who needed
the use of synthetic dura, had larger defect and were
more frequently associated with hydrocephalus.

Autologous repair of the dura mater of the spinal
cord may not be possible, especially in the surgical
freatment of complicated myelomeningocele and
meningocele cases with large defect size. The reason
for this is the increased risk of increased intracranial
pressure with primary repair, and therefore the
increased risk of cerebrospinal fluid (CSF) leakage
(13, 14). Similarly, the same risk can occur with primary
closure of the skin (14). In such cases, different flap
turning techniques are used (8, 10, 15-20). As a resulf of
these techniques, tfreatment results differ. Formentin et
al. (15) used a keystone design perforator island flap in
their study with 7 patients with myelomeningocele, in
whom they evaluated that primary closure would not
be possible. The authors reported that one patient died
due to neonatal sepsis, none of the other six patients
developed necrosis, detachment, infection, or CSF
leakage, and ventriculoperitoneal shunt was required
in 5 patients (15). Rankin et al. (16), in their 2-year
follow-up study of 7 patients with myelomeningocele
using quadruple V-Y advancement (butterfly) flaps,
concluded that the mean defect width corresponded
to 52% of the dorsal width, and the defect area
corresponded to 21% of the total dorsal area. They
reported that all patients had skin detachment on the
12th day on average, four patients needed secondary
surgery, but no dural leakage or flap loss was
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experienced. Lien et al. (17) performed defect repair
using a combination of muscle and fascia flaps in a
series of 45 patients in which they reported their 15-year
experience in a single center. They used lumbosacral
fascial flap in 30 patients (with paraspinous muscle in
12 cases), facial closure with pedicular periosteum
in four cases, and combinations of these techniques
with latissimus dorsi flap in other cases. In conclusion,
it was reported that no CSF leakage was observed in
any patient, and only one patient needed secondary
surgery due to flap necrosis. In a four-year prospective
non-randomized study conducted in a tertiary hospital
with 27 newborns, bilateral V-Y advancement pedicle
flap was applied to 7 infants and 1 child who could
not undergo primary closure. It was reported that the
mean duration of flap reconstruction after dural repair
was 38.6 minutes in patients with a mean defect width
of 8.5 cm, fat necrosis in two patients, lap necrosis in
two patients, hematoma in one patient, CSF leak in
one patient, and wound infection and subsequent
meningitis in one patient (18). In another study, it was
indicated that in 9 newborns with myelomeningocele
with a mean defect size of 9 to 12 cm, the skin was
closed with an O-S advancement flap after primary
repair of the placode, and the patients were
followed for an average of 9.2 months, and only one
patient had CSF leak and the patient underwent
secondary surgery. Apart from this, no complications
such as wound dehiscence and ischemia have
been reported (19). Kattan et al. (20) examined 10
cases of myelomeningocele defect closure with
fransverse-obliqgue advancement flap in their three-
year retrospective study in two centers. They stated
that the defect was most commonly located in the
lumbosacral region (50%), the mean defect area was
22 cm2, the most common preoperative neurological
condition was plegia, venous congestion in 8 patients
after the operation, wound dehiscence in 7 patients,
flap necrosis more than 2 cm in 2 patients, and seroma
in 1 patient and the complications were resolved
with medical freatment and the need for secondary
surgery did not develop.

LoboandNayak (21) compared? caseswhounderwent
primary repair due to myelomeningocele and 13
cases who used V-Y advancement flap, and found
that the average operative time for primary closure
was 120 minutes, and for advancement flap 190.7
minutes. They reported CSF leakage in all 9 patients
who underwent primary closure, hydrocephalus in 3,
wound dehiscence in 6, neurological deficit in 3, and
death in one case. In addition, they reported that
CSF leakage developed in 3, hydrocephalus in 1,
neurological deficit in 5 of 13 infants who underwent
V-Y advancement flap, and there was no wound
dehiscence or death in this group. Atalay et al. (22)
compared the data of 11 patients in whom dorsal
intercostal perforator artery flap was used for the
closure of myelomeningocele defects and 13 patients
who underwent primary closure, and found that most
of the patients had the sac in the lumbosacral region,
and the mean defect areawas 14.2cm2 and 18,4 cm?2
in the primary closure and flap groups, respectively.
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These researchers concluded that three patients in
the primary closure group developed wound necrosis,
two patients developed wound dehiscence, and four
patients developed CSF leakage, while in the flap
group, one patient developed wound necrosis and
one patient developed CSF leakage. Afterwards,
they reported that the difference was statistically
significant, and that large defect size, kyphotic
deformity and presence of hydrocephalus were risk
factors for postoperative complications. Shim et al. (8)
used primary closure in 12 of 14 patients in their 10-year
myelomeningocele surgery series, in a similar design
to our study, and used synthetfic dura mater in one
patient who underwent Limberg flap and Limberg flap
in two cases. They stated that infection and wound
dehiscence developed in one of 12 patients who
underwent primary closure, and local advancement
flap was applied with secondary surgery in this patient,
and infection developed in one patient and was
corrected with debridement. In one of the two patients
who underwent Limberg flap, infecfion developed
and therefore, the synthetfic dura was removed
with secondary surgery and autologous dural repair
was performed. In the other Limber flap case, it was
revealed that dehiscence and necrosis developed,
and therefore, rotational flap and full-thickness skin
graft were applied with secondary surgery although
allwounds healed completely. In a more recent study,
in which the Limberg flap was applied in 11 patients,
it was found that wound dehiscence developed
in only one patfient and this case also improved
with conservative treatment, and the findings were
found satisfactory (10). The findings of our study show
similarities and differences with the literature. Although
no statistical comparison was made in the study of
Shim et al. (8), our results were better than this study
but worse than the other study (10). However, it should
not be forgotften that the choice of surgical modality
is closely related to the size of the defect and the
patient’s clinic (3, 23). If the vertical and horizontal
diameter of the defect and the defect area are large,
flap techniques are used instead of primary repair (23).

In postnatal surgery, the choice of surgical procedure
and flap use and the type of flap used depend on
the experience and choice of the surgeon, as well
as patient characteristics (1, 3). Kemaloglu et al.
(24) performed primary repair in 30 patients, Limberg
flaps in 17 patients, and bipediculated flaps in 3
patients in a study conducted with 50 patients with
myelomeningocele. The authors aimed to develop
a guideline to decide on the choice of surgery and
purposely indicated that primary closure should be
performed if the defect height/defect width < 1.5cm
or the defect height/defect width 2 1.5cm and the
posterior axillary line length/defect width = 3cm.
However, they argued that flap closure is appropriate
if the defect height/defect width is 2 1.5cm and the
posterior axillary interline length/defect width is < 3cm.
As a result of these, they reported that successful
one-stage tension-free closure was achieved in all
patients, and no complications developed except
for 4 patients who underwent flap reconstruction with
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partial flap necrosis or minimal flap tip necrosis (24).
Despite these results, the answers to the questions
of which patients should be applied flaps and what
type of flap should be used are still not included in the
tfreatment guidelines (1, 3).

In our study, except for a few patients, the majority
of the cases were operated within the first 3 days.
Myelomenigocele surgery should be performed as
early as possible if the general condition of the patient
is good and there are no signs of infection (14). In
general, surgery is mostly performed in the first 48
hours (3, 14). Delaying surgery for more than 72 hours
increases the risk of complications that may develop
in the patient (14).

Basically, the aims of spina bifida surgery are to resect
the malformed sac, to eliminate the risk of infection by
creating a barrier between the spinal canal and the
outside of the spinal canal, and to restore the normal
CSF environment by repairing the deformed spinal
cord. These aims are achieved by reconstruction
of the neural placode and closing the meninges,
facial, subcutaneous and skin layers (14). Another
important factor affecting patient outcomes as well
as wound closure techniques in spina bifida surgery
is the use of autologous dura, that is, the choice of
primary repair use or synthetic dura use for closure of
the neural placode (1, 14). In the presence of a large
defect, a very large placode, or a very straight spinal
canal, primary repair of the dura mater may cause
compression of the spinal cord after reconstruction
(14). Therefore, different types of artificial materials
are used for dural repair in these cases (3, 11, 14). In
the literature, among the artificial but non-synthetic
materials used in postnatal surgery, those of human
origin are frozen amniotic membrane (25), dermal
matrix (26), autologous amniotic membrane (27), and
cadaveric dura (28). As for animal source materials,
horse achilles tendon-based collagen foil (29),
bovine tendon-based collagen (26), bovine dermal
matrix (30), bovine pericardium (31) are included. In
addition, artificial materials of human origin, animal
and vegetable origin are used in prenatal surgery (11).

In addition to artificial patches of animal and human
origin, there are also synthetic production dura
materials of different materials used in postnatal spina
bifida surgery. Some of these materials are silicone
coated polyester fabric (32, 33), silicone elastomer
(34) and polytetrafluoroethylene (teflon) (31, 35).
In the majority of studies using these materials, the
study designs are case reports or small patient series.
In addition, the success of the artificial or synthetic
materials used can vary greatly depending on factors
such as the patient’s clinic, the presence of additional
anomalies, and the variability of the skin closure
techniques used (11).

In our study, we compared the use of synthetic dura
mater with the use of autologous dura mater and
found that the results were worse in patients with
synthetic dura mater use as the size of the defect
was larger and the presence of hydrocephalus was
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more frequent in this patient group. Because, both
the increase in the width of the defect size and the
coexistence of hydrocephalus negatively affect the
surgical success (1, 3, 6, 13, 14, 17). Moreover, in the
comparison of the primary repair and Limberg flap
we performed in our study at first glance, we found
that both surgical techniques produced similar results
in the subgroup analysis we performed according to
the dura type used, although the results of the Limberg
flap application were worse in the first analysis. Based
on this, it can be concluded that the choice of
autologous or synthetic dura mater also affects the
success of the surgical closure technique.

Limitations

Our study has some limitations. The first of these is that it
was carried out in a single center and with a relatively
smallnumber of patients. Therefore, the generalizability
of the findings to the entire patient populationis limited.
Patients using synthetic dura actually consist of patients
with more severe defect size and clinic, and therefore a
higher risk of post-freatment complications. Advanced
analysis methods such as regression analysis, in which
more than one confounding factor can be evaluated,
could not be used due to insufficient sample size.
On the other hand, only subgroup analyzes were
performed according to dura type, and the chance
of success and complication rates between surgical
methods were compared. In addition, the defect
area was not measured using a topographic method,
but was calculated only by the multiplication of the
vertical and horizontal longest axis. This calculation
may have resulted in an overestimation of the defect
size. However, since the study data were collected
refrospectively, the defect area could be calculated
in this way in a standardized manner. These limitations
should be considered when interpreting the results of
our study.

Conclusion

Although synthetic dura clinic is used in more severe
patients, it has more secondary surgery need and
more complication risk compared to autologous dura.
In patients using synthetic dura, primary closure and
Limberg flap have similar efficacy and safety. It is
necessary to compare the findings of our study with
the findings of prospective studies to be conducted in
larger patient groups.
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