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It is well known that patients with myelomeningocele 
undergo various surgeries throughout their lives1,2—
not only neurosurgery,3 but also orthopedic surgery,4–6 

urological surgery,7 dermatological procedures, and others. 
However, how many surgeries are performed in patients 
with myelomeningocele over their lifetime is unclear. 
Surgeries often require hospitalization and often result in 
situations in which normal social activities are interrupted, 
including the need for rehabilitation for some time after 
surgery. We thought that by clarifying the types and the 
number of surgeries, it would be possible to get an idea of 
what kind of problems the patients face and what kind of 
medical care is needed for each age group.

Japan has a universal health insurance system, and 
claims for medical services such as surgery, medication, 
consultation, and medical treatment are billed to insurance 
associations from medical institutes. Whenever a medical 
procedure such as surgery is performed, the corresponding 
name of the disease is entered for the claim. By analyzing 
the Japan Medical Data Center (JMDC) claims database, 
which is an anonymized database of health insurance 
claims, it is possible to clarify what kind of treatment is be-
ing provided for myelomeningocele in real-world practice 
in Japan. In this study, the types of surgeries performed in 
patients with myelomeningocele in Japan were analyzed 
by patient age and surgical specialty.

ABBREVIATIONS ACE = antegrade continence enema; ETV = endoscopic third ventriculostomy; EVD = external ventricular drainage; JMDC = Japan Medical Data Cen-
ter; NTD = neural tube defect; SB = spina bifida.
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OBJECTIVE Patients with myelomeningocele often require multiple surgeries, but no study has clarified the kind of 
treatment given to these patients throughout their lives. The authors analyzed the type of surgery that was performed 
and at what age for Japanese patients with myelomeningoceles.
METHODS The Japanese health claims data of 556 patients with myelomeningocele for the period from January 2005 
to March 2020 provided by the Japan Medical Data Center Co., Ltd., were examined to investigate the number of surger-
ies performed and the patient age at surgery for each specialty. The patients were divided into two groups (those ≤ 18 
years old [group A] and those > 18 years old [group B]), and the way in which the types of surgery and the percentage of 
surgeries changed between these two groups was examined.
RESULTS The mean follow-up period was 4.4 years. The mean age at the end of the overall follow-up was 18.6 years 
(range 0–70.5 years), and 1033 surgeries were performed on 294 patients (0.42 surgeries performed per patient per 
year) during this period. The number of surgeries for patients in group A was 818 in 192 patients, with 0.62 surgeries 
per patient per year, and for patients in group B it was 215 in 102 patients, with 0.19 surgeries per patient per year. The 
number of surgeries and the mean age at the time of surgery were as follows: 313 neurosurgeries, 5.16 years; 280 ortho-
pedic surgeries, 11.36 years; 70 urological surgeries, 14.57 years; and 202 dermatological/plastic surgeries, 16.19 years. 
In the surgeries related to myelomeningocele, the rates of CSF shunt placement, tethered cord release, muscle and 
tendon surgery, and other bone and joint surgery decreased significantly in group B, but they continued to undergo these 
surgeries. In group B, the rates of skin surgery, nephrostomy, ureterostomy, and cystostomy were significantly higher.
CONCLUSIONS A significant number of surgeries in multiple specialties related to myelomeningocele continue to be 
performed in adulthood, indicating that these patients require continuous care throughout their lives.
https://thejns.org/doi/abs/10.3171/2021.12.PEDS21535
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Methods
Database

This study design was a cohort study that used the 
claims database provided by the JMDC, one of the larg-
est health insurance databases in Japan provided by the 
private sector. The JMDC claims database holds cumula-
tive data on more than 10 million people (approximately 
8.1% of Japan’s population) from January 2005 through 
March 2020, including individuals who did not use any 
healthcare services. The JMDC claims database was ac-
quired by the Research Committee of CNS Degenerative 
Diseases (Research on Policy Planning and Evaluation for 
Rare and Intractable Diseases; Health, Labor, and Welfare 
Sciences Research Grants; The Ministry of Health, Labor, 
and Welfare) for this study.

The database contains integrated medical and phar-
macy claims data, including inpatient and outpatient data, 
from more than 90 health insurance associations cover-
ing company employees and their families.8–10 The health 
insurance associations that contracted with JMDC do not 
include sole proprietors or welfare recipients; only those 
75 years of age or younger are included in JMDC’s da-
tabase, because those older than 75 years of age are cov-
ered by the National Health Insurance system. Personal 
information is encrypted, and billing data are recorded by 
each individual’s age under a unique encrypted identifier. 
The database records information on all visits, including 
diagnoses, tests, medication details, and surgeries from 
all medical institutions and healthcare providers. In ad-
dition, each receipt contains the date and time when each 
individual started visiting a medical institution during the 
period in question and the date of the last visit, which was 
used as the follow-up in this study. Therefore, the present 
study was not limited to patients born during this period.

Study Design
Diagnostic names for insurance claims are coded ac-

cording to the ICD-10. In this study, the claims of patients 
whose disease was designated as myelomeningocele were 
extracted and analyzed. The following items were exam-
ined: age at the beginning of follow-up, age at the end of 
follow-up, age in March 2020, type of surgery undergone 
during the follow-up period, and age at the time of sur-
gery. For surgery, myelomeningocele repair and untether-
ing were included as neurosurgical procedures, and spinal 
deformity surgeries as orthopedic procedures. The distri-
bution of age as of March 2020 and the distribution of age 
at the time each surgery was performed were examined. 
Each surgery was also classified into two groups by age (≤ 
18 and > 18 years old: group A and group B, respectively), 
the percentage of each type of surgery in each group was 
calculated, and which items showed a percentage change 
was examined. By comparing the surgeries related to my-
elomeningocele in groups A and B, the issues that need 
to be taken into account in follow-up when the patients 
become adults were clarified.

There is a possibility that some of the cases designat-
ed as myelomeningocele may be closed dysraphism like 
lipomyelomeningocele, not myelomeningocele itself. If 
the patient had true myelomeningocele, the percentage of 

patients treated for hydrocephalus would be higher, and 
if more patients with closed dysraphism were included, 
the percentage would be lower. Therefore, we investigated 
the rates of hydrocephalus treatment performed in cases 
in which myelomeningocele repair was performed to es-
timate how many cases of closed dysraphism were mixed 
in with this group.

The protocol for this study was approved by the ethics 
committee of Kansai Medical University. Written patient 
consent was waived because data were de-identified. Raw 
data were generated by the JMDC. Derived data support-
ing the findings of this study are available from the cor-
responding author (M.N.) on request.

Statistical Analysis
For statistical analysis, demographic characteristics be-

tween groups were compared using Pearson’s chi-square 
test for categorical variables and a 2-sample t-test for 
continuous variables. Statistical analyses were conducted 
using JMP 14.2.0, and p values < 0.05 were considered 
significant.

Results
An overview of the patients is shown in Table 1. The 

number of people with claims included in the analysis was 
10,284,139. This represents approximately 8.2% of the to-
tal Japanese population of 125 million.

TABLE 1. Demographics in 556 patients with myelomeningocele

Characteristic Value

No. of pts 10,284,139
No. of pts w/ myelomeningocele 556
 ≤18 yrs old (as of March 2020) 301
 >18 yrs old (as of March 2020) 255
Mean age at start of observation, yrs (min–max) 14.2 (0–65.6)
Mean age at end of observation, yrs (min–max) 18.6 (0–70.5)
Mean observation period, yrs (min–max) 4.4 (0–15.2)
M/F ratio 270:286
No. of pts who underwent surgery 294
 Pts ≤18 yrs old/>18 yrs old 192:102*
Total no. of surgeries 1033
 Pts ≤18 yrs old/>18 yrs old 818:215
No. of deaths 4
Neurosurgical procedures 313
Orthopedic procedures 280
Dermatological/plastic surgical procedures 202
Urological procedures 70
Otorhinolaryngological procedures 47
Ophthalmological procedures 14
General surgery/other procedures 75
Obstetrical & gynecological procedures 32

Max = maximum; min = minimum; pts = patients.
* There was a significant decrease in the number of people 19 years and older 
who had surgery compared to those 18 years and younger (p < 0.001).
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The number of patients with myelomeningocele was 
556, which is 5.4 patients per 100,000 population in Japan. 
The distribution of patients by age as of March 2020 is 
shown in Fig. 1. The mean age of patients was 19.0 years, 
with a peak at 6 years. There were 301 patients in group A 
and 255 patients in group B. The mean follow-up period 
was 4.4 years, with 270 male and 286 female patients. The 
total number of patients who underwent surgery during 
this follow-up period was 294, with 192 patients in group 
A and 102 patients in group B. The number of patients 
who underwent surgery decreased significantly after age 
> 18 years (p < 0.001). The total number of surgeries was 
1033, with 0.42 surgeries performed per patient per year. 
The number of surgeries for patients in group A was 818, 

with 0.62 surgeries per patient per year, and for patients 
in group B it was 215, with 0.19 surgeries per patient per 
year.

The mean age at surgery for each specialty and the 
significant differences between specialties are shown in 
Table 2. The mean age at the time of surgery was 5.16 
years for neurosurgery, 9.02 years for otorhinolaryngol-
ogy, 11.36 years for orthopedics, 16.19 years for derma-
tological and plastic surgery, 14.57 years for urology, 
16.73 years for general and other surgery, 21.0 years for 
ophthalmology, and 31.09 years for obstetrics and gyne-
cology. The mean age at the time of neurosurgery was 
significantly younger than that of other specialties. On 
the other hand, dermatological/plastic surgery occurred 

FIG. 1. Distribution of patients with myelomeningocele by age (as of March 2020). Horizontal axis: age (years); vertical axis: num-
ber of patients with myelomeningocele.

TABLE 2. The mean age at surgery for each specialty and the significant differences between specialties

Procedure
Mean Age in 

Yrs (SE)

p Value for Procedure (vertical vs horizontal column)

Neurosurgery Otorhinolaryngology Orthopedics Urology

Dermatology/
Plastic 

Surgery

General/
Other 

Surgery Ophthalmology

Obstetrics 
& 

Gynecology

Neurosurgery 5.16 (0.68) — 0.0423 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
Otorhinolaryn-
gology

9.02 (1.77) 0.0423 — 0.2228 0.0156 0.0003 0.0006 0.0011 <0.0001

Orthopedics 11.36 (0.72) <0.0001 0.2228 — 0.0472 <0.0001 0.0006 0.0035 <0.0001
Urology 14.57 (1.45) <0.0001 0.0156 0.0472 — 0.0472 0.2797 0.068 <0.0001
Dermatology/
plastic surgery

16.19 (0.84) <0.0001 0.0003 <0.0001 0.0472 — 0.7355 0.1473 <0.0001

General/other 
surgery

16.73 (1.39) <0.0001 0.0006 0.0006 0.2797 0.7355 — 0.223 <0.0001

Ophthalmology 21 (3.21) <0.0001 0.0011 0.0035 0.068 0.1473 0.223 — 0.0089
Obstetrics & 
gynecology

31.09 (2.13) <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.0089 —
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at a significantly older age than neurosurgery, otorhino-
laryngological, orthopedic, and urological surgery, and an 
older segment of patients with myelomeningocele under-
went this surgery. Obstetrical and gynecological surgery 

was performed at the oldest age compared to the other 
surgeries.

Figure 2 shows the age at which surgery was performed 
in each specialty. In the case of neurosurgery, the peak age 

FIG. 2. Distribution of the number of operations for patients with myelomeningocele by age at the time of surgery. The overall num-
ber and the distribution for each specialty are shown. Horizontal axis: age (years); vertical axis: number of surgical procedures.

Brought to you by WHO/HINARI | Unauthenticated | Downloaded 05/16/22 03:48 AM UTC



J Neurosurg Pediatr Volume 29 • May 2022 483

Nonaka et al.

was at 0 years, and although the number of surgeries de-
creased rapidly, surgeries were still performed after adult-
hood, indicating that the patients required lifelong treat-
ment for the long-term cases. Orthopedic surgery peaked 
at 6 and 14 years of age, and although it declined there-
after, surgery was still performed after patients reached 
adulthood. Dermatological surgeries were performed 
mostly in the age group of 0 years, and thereafter the 
number of surgeries peaked gradually at approximately 
20 years of age, and then decreased slowly until approxi-
mately 40 years of age. Urological surgery peaked at ap-
proximately 6 and 32 years of age. Otorhinolaryngological 
surgery peaked at approximately 5 years of age, and it was 
less frequently performed during the adolescent period. 
General surgery was most common at the age of 0 years 
and was performed until old age, although it decreased 
slightly. Ophthalmological surgery showed no consistent 
trend, and obstetrical and gynecological surgery began to 
increase at approximately the age of 20 years, reaching a 
peak at approximately the age of 30 years.

Table 3 shows the types of surgeries performed by spe-
cialty and the percentage of each type of surgery in group 
A and in group B. The surgeries considered to be related 
to myelomeningocele were the following: CSF shunt, en-
doscopic third ventriculostomy (ETV), myelomeningocele 
closure, untethering, external ventricular drainage (EVD), 
posterior fossa decompression, spinal deformity surgery, 
joint dislocation, bone fracture, muscle and tendon sur-
gery, clubfoot surgery, bone and joint surgery, skin flap/
transplantation, other skin surgery, bladder augmentation, 
nephrostomy/ureterostomy/cystostomy, vesicoureteral re-
flux surgery, dialysis access, cesarean section, tracheos-
tomy/laryngotracheal separation, colostomy, and gastros-
tomy/enterostomy.

Among these surgeries, the proportion of patients 
in group B was significantly higher for skin flap/trans-
plantation, other skin surgery, and nephrostomy/ureter-
ostomy/cystostomy. CSF shunt, untethering, muscle and 
tendon surgery, and other bone and joint surgery were 
significantly more common in group A. The proportion of 
patients who underwent EVD, posterior fossa decompres-
sion, spinal deformity surgery, joint dislocation and bone 
fracture surgery, bladder augmentation, vesicoureteral 
reflux surgery, colostomy, gastrostomy/enterostomy, and 
tracheostomy/laryngotracheal separation was not signifi-
cantly different between group A and group B.

Within the observation period of this study, 39 (68.4%) 
had been treated for hydrocephalus among 57 new patients 
who underwent myelomeningocele repair. CSF shunt 
placement was performed in 32 cases, EVD in 6 cases, 
and ETV in 1 case as the initial surgery for hydrocephalus.

During the follow-up period, at least 4 patients with 
myelomeningocele died. The ages of the patients were 0, 
2, 22, and 50 years. The patients who were 2 and 50 years 
old had no record of medical treatment before death, sug-
gesting that they died before obtaining medical attention. 
The 0-year-old (infant) patient had undergone cardiac sur-
gery immediately before death, suggesting that the death 
was due to complications of cardiac disease. The 22-year-
old patient had undergone multiple skin surgeries, includ-
ing skin valvuloplasty, before death.

Discussion
In this study, the type and number of myelomeningo-

cele surgeries and the age of the patients were clarified. 
The number of surgeries per person per year was 0.62 for 
group A but decreased to 0.19 for group B, although it was 
still high. Only Marreiros et al.11 reported the number of 
surgeries (although only for patients younger than 21 years 
of age) within their institution. Based on their report, they 
sought to determine how many surgeries were performed 
per person per year. They considered 84 cases of myelo-
meningocele in patients younger than 21 years and found 
that 663 surgeries were performed, which gives an average 
of 7.9 surgeries per person and 0.56 surgeries per year, 
given that the average age was reported to be 14 years. In 
our study, patients ≤ 18 years of age had 0.62 surgeries per 
year, which is close to the value reported by Marreiros et 
al. On the other hand, there are no reports of the number of 
surgeries performed in adults, and our study is the first to 
report that information. Most of the surgeries performed 
in adult patients were related to myelomeningocele.

Studies have been conducted in the past to examine 
the situation of patients with myelomeningocele who have 
reached adulthood, such as the study of patients with my-
elomeningocele who transitioned to a medical home (i.e., 
a patient-centered care home),12 the report examining the 
mortality rates of patients with myelomeningocele,13,14 the 
study examining the changes in myelomeningocele across 
the US,15 and assessment of health literacy and self-report-
ed readiness for transition to adult care.16 Myelomeningo-
cele has also been suggested to benefit from continuous 
care throughout life.17,18 Identifying the number of surger-
ies and the age at which the surgeries were performed will 
help us to examine these patients’ medical needs for better 
transitional care.

Neurosurgery
Patients with myelomeningocele undergo repair of the 

lesion immediately after birth, and many also undergo 
treatment for hydrocephalus in the neonatal period. All of 
these surgeries are more likely to be performed when the 
patient is younger than 1 year old, so the average age for 
neurosurgical procedures is lower than for procedures in 
other specialties.

In our study, 68.4% of patients who underwent myelo-
meningocele repair during the period received treatment 
for hydrocephalus. Adzick et al. reported that among pa-
tients who had postnatal myelomeningocele repair, 82% 
underwent surgery for hydrocephalus.19 On the other hand, 
McCarthy et al. found that 77.5% of myelomeningocele 
cases had hydrocephalus, of which 24.6% were untreat-
ed.20 Our result was consistent with previous reports. The 
slight differences between past reports and our data may 
be due to differences in the rate of hydrocephalus and the 
indications for shunting among centers, or it may be due 
to the inclusion of some cases of closed dysraphism in our 
study. However, even if closed dysraphism is included, the 
rate is considered to be low.

Although a total of 18 ETVs were performed, only 1 
patient underwent ETV as initial treatment for hydro-
cephalus after myelomeningocele repair during the study 
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TABLE 3. The types of surgeries performed by specialty in patients ≤ 18 and > 18 years old

Procedure
Group A, No. of  
Pts ≤18 Yrs (%)

Group B, No. of  
Pts >18 Yrs (%)

% in A vs  
% in B

p  
Value

Neurosurgical interventions
 CSF shunt 93 (11.37) 7 (3.26) A > B 0.0009*
 EVD 42 (5.13) 7 (3.26) A > B 0.2689
 ETV 18 (2.2) 0 (0) A > B
 Myelomeningocele closure 57 (6.97) 0 (0) A > B
 Tethered cord release 53 (6.48) 3 (1.4) A > B 0.0049*
 Posterior fossa decompression 2 (0.24) 1 (0.47) A < B 0.594
 Other neurosurgical procedures 24 (2.93) 6 (2.79) A > B 0.9138
 Total 289 (35.33) 24 (11.16) <0.0001*
Orthopedic interventions
 Spinal deformity surgery 24 (2.93) 5 (2.33) A > B 0.6397
 Muscles & tendons 64 (7.82) 3 (1.4) A > B 0.0012*
 Joint dislocation 9 (1.1) 6 (2.79) A < B 0.0705
 Bone fracture 21 (2.57) 6 (2.79) A < B 0.8588
 Clubfoot surgery 22 (2.69) 0 (0) A > B
 Other bone & joint surgery 113 (13.81) 7 (3.26) A > B <0.0001*
 Total 253 (30.93) 27 (12.56) <0.0001*
Dermatological/plastic surgical interventions
 Skin flap/transplantation 14 (1.71) 12 (5.58) A < B 0.0019*
 Skin tumor resection 14 (1.71) 11 (5.12) A < B 0.0052*
 Nail surgery 5 (0.61) 4 (1.86) A < B 0.0832
 Other skin surgery 92 (11.25) 50 (23.26) A < B 0.0001*
 Total 125 (15.28) 77 (35.81) <0.0001*
Urological interventions
 Bladder augmentation 5 (0.61) 3 (1.4) A < B 0.2479
 Vesicoureteral reflux surgery 9 (1.1) 0 (0) A > B
 Nephrostomy/ureterostomy/cystostomy 6 (0.73) 5 (2.33) A < B 0.0462*
 Cryptorchidism surgery 9 (1.1) 0 (0) A > B
 Urolithiasis surgery 7 (0.86) 9 (4.19) A < B 0.0006*
 Other urological procedure 13 (1.59) 4 (1.86) A < B 0.7845
 Total 49 (6) 21 (9.77) 0.0697
Otorhinolaryngological interventions
 Tracheostomy/laryngotracheal separation 10 (1.22) 0 (0) A > B
 Ear surgery 21 (2.57) 0 (0) A > B
 Nose surgery 5 (0.61) 5 (2.33) A < B 0.0244*
 Other otorhinolaryngological procedures 5 (0.61) 1 (0.47) A < B 0.8029
 Total 41 (5.01) 6 (2.79) 0.1811
Ophthalmological interventions
 Strabismus surgery 5 (0.61) 1 (0.47) A > B 0.8029
 Other ophthalmological surgery 3 (0.37) 5 (2.33) A < B 0.0040*
 Total 8 (0.98) 6 (2.79) 0.0477*
General surgery/other interventions
 Colostomy 11 (1.34) 1 (0.47) A > B 0.2885
 Gastrostomy/enterostomy 6 (0.73) 3 (1.4) A < B 0.3579
 Central venous catheter/access port placement 4 (0.49) 0 (0) A > B
 Congenital malformation surgery (imperforate anus, cloacal exstrophy, etc.) 6 (0.73) 0 (0) A > B
 Dialysis access 0 (0) 3 (1.4) A < B
 Other gastrointestinal surgery 20 (2.4) 10 (4.65) A < B 0.0979

CONTINUED ON PAGE 485 »
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period. The rest were performed after other hydrocepha-
lus treatments such as CSF shunts. For hydrocephalus in 
myelomeningocele, ETV with or without choroid plexus 
cauterization as initial treatment,21,22 and ETV in case of 
CSF shunt failure23,24 have been reported. In Japan, ETV 
is rarely chosen as an initial treatment and tends to be per-
formed after other hydrocephalus treatments.

In this report, EVD was performed 49 times, which is 
a relatively large number. Eight of 57 patients (14%) who 
had myelomeningocele repair underwent EVD as the ini-
tial treatment for hydrocephalus. It has been reported that 
simultaneous myelomeningocele repair and EVD reduces 
wound complications in patients with myelomeningocele,25 
and there may be a certain number of Japanese neurosur-
geons who accept this. Moreover, some Japanese neuro-
surgeons may still be cautious about performing a CSF 
shunt at the same time, although some reports, such as that 
of Radmanesh et al., have shown no difference in com-
plication rates between myelomeningocele repair alone 
and CSF shunt placement performed simultaneously.26 
Finnegan et al. reported that 13% of patients with myelo-
meningocele in Ireland were treated simultaneously with 
myelomeningocele repair and EVD,27 and this percentage 
was similar to that in our report. In other EVD cases, shunt 
infections may have occurred in relatively large numbers, 
and many patients may have undergone EVD until the in-
fection subsided.

Hydrocephalus associated with myelomeningocele is a 
relatively common cause of infection and shunt malfunc-
tion.3,28 Some cases of hydrocephalus including myelome-
ningoceles that were shunted in childhood require shunt 
revision in adulthood and lifelong follow-up.29,30 In the 
present data, as in previous reports, hydrocephalus-related 
surgeries were performed 14 times in group B, suggesting 
the need for follow-up in adulthood. There is a report that 
tethered cord release was performed in 11% and 21.5% of 
myelomeningocele cases.3,31 In the present report, 56 of 
556 patients (10.0%) underwent tethered cord release dur-
ing the follow-up period. Although most of the patients 
who underwent tethered cord release were in group A (53 
patients), there were 3 cases of tethered cord syndrome in 

group B. Tethered cord syndrome is still present in adults, 
although few cases require surgery, and follow-up is im-
portant.

Orthopedics
A total of 280 orthopedic surgeries were performed, of 

which 253 were performed for patients in group A and 27 
for patients in group B. The rates of spinal deformity, bone 
fracture, and joint dislocation surgery did not decrease in 
group B, indicating that these conditions continue to be a 
problem even after 18 years of age.

Children with spina bifida (SB) develop a variety of 
congenital and acquired orthopedic deformities. Some of 
these include deformities of the hip joint such as contrac-
tures, subluxations, and dislocations. There are also prob-
lems with the knee joint, including knee flexion/extension 
contractures, inward deformity of the knee, and late-onset 
knee instability and pain.4,6 In addition, rotational defor-
mities (inward or outward) of the lower extremities are 
common.4,6 Regarding scoliosis, the results of the litera-
ture review indicated that the prevalence of scoliosis in pa-
tients with myelomeningocele was 53%.32 However, there 
were no detailed data on the age at which these orthopedic 
surgeries were performed.

Urology
As for urological surgeries, cryptorchidism surgeries 

were lower in patients in group B, but the rates of blad-
der augmentation and vesicoureteral reflux surgery did 
not decrease in patients in group B. The number of uro-
logical surgeries also showed a bimodal pattern, with the 
first peak in childhood and the second peak in adulthood. 
Therefore, urinary tract management, especially in adult-
hood, was also shown to be important. A review of the 
literature on the urological management of SB from prena-
tal diagnosis to adulthood stated that surgical intervention 
is indicated when there is a risk of decreased renal func-
tion, and is also considered in children who do not have 
satisfactory voiding with medical management.7 The rate 
of a successful transition from adolescent SB treatment to 

» CONTINUED FROM PAGE 484

TABLE 3. The types of surgeries performed by specialty in patients ≤ 18 and > 18 years old

Procedure
Group A, No. of  
Pts ≤18 Yrs (%)

Group B, No. of  
Pts >18 Yrs (%)

% in A vs  
% in B

p  
Value

General surgery/other interventions (continued)
 Cardiac surgery 2 (0.24) 2 (0.93) A < B 0.1521
 Other surgeries 2 (0.24) 5 (2.33) A < B 0.0011*
 Total 51 (6.23) 24 (11.16) 0.0229
Obstetrics and gynecological interventions
 Cesarean section 0 (0) 20 (9.3) A < B
 Other obstetrics surgery 0 (0) 6 (2.79) A < B
 Gynecological surgery 2 (0.24) 4 (1.86) A < B 0.006*
 Total 2 (0.24) 30 (13.95) <0.0001*
Overall total 818 215

* Statistically significant at p < 0.05
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adult SB treatment is also an issue,33 so there is a need to 
ensure that there is an adequate system in place to see a 
specialist urologist in adulthood.

Dermatological and Plastic Surgery
There were 202 surgeries in dermatology and plastic 

surgery. This number was the second highest after neu-
rosurgery and orthopedics. Most of the surgeries were for 
skin wounds, and it is assumed that most of them were for 
the treatment of skin ulcers (bedsores). The average age of 
patients at surgery in this area was higher than for other 
surgeries performed in patients with myelomeningocele, 
indicating that a significant proportion of adult patients 
are undergoing these surgeries. Myelomeningocele is a 
risk factor for the development of skin ulcers in adult and 
pediatric patients. However, there is a lack of information 
on the development of skin ulcers in patients with myelo-
meningocele. A review of the literature on pediatric neural 
tube defects (NTDs) found that only 11 papers published 
between 1975 and 2014 addressed skin ulcers in patients 
with NTDs, and more research is needed to guide ulcer 
prevention and treatment strategies in pediatric patients 
with NTDs.34

General Surgery and Other Surgery
In the area of gastrointestinal surgery, a total of 12 co-

lostomies and 9 gastrostomies/enterostomies, probably for 
defecation management, were performed. The proportion 
of these surgeries did not change in group B, indicating 
that the problem of defecation continues into adulthood.

In Japan, the actual number of antegrade continence 
enema (ACE) procedures is unknown because surgical 
procedures for ACE are described as colostomy and enter-
ostomy. Regarding the optimal management of neurogenic 
bowel, a report from North America stated that 17.3% 
were ACE/cecostomy tubes and 2.8% were ileostomy/co-
lostomy.35 Although ACE surgery does not appear to be as 
prevalent in Japan as it is in North America, factors such 
as race and treatment facility have also been associated 
with the likelihood of neurogenic bowel intervention in 
previous reports.35

Obstetrical and Gynecological Surgery
In the current study, 20 cesarean sections were per-

formed for patients with SB, which suggests that some fe-
male patients with myelomeningocele deliver by cesarean 
section in Japan. According to previous reports, women 
with SB had a significantly higher rate of cesarean deliv-
ery than women without SB,36,37 which suggests that young 
women may also need obstetric support.

Limitations of the Study
This study was based on a claims database, which is 

anonymized and unable to identify an individual, so that 
detailed information of individual cases, such as lesion 
level, was not available. Thus, no details regarding the 
patients or surgical trends over time are available. The 
data may be biased by patients transitioning into or out 
of this one health insurance database over time. In Japan, 
myelomeningocele is a designated intractable disease, and 

without this disease name on the claim, the patient can-
not receive support through the recognition of intractable 
disease. Therefore, it is likely that there are only a few 
cases of myelomeningocele that do not have that name on 
the claim, but it is possible that some do exist. In addition, 
patients who did not visit a medical institution within the 
period covered were not included. There is a possibility 
that some of the cases designated as myelomeningocele 
may be closed dysraphism such as lipomyelomeningocele, 
not myelomeningocele itself.

Conclusions
The mean age of patients who underwent surgery by 

specialty was different, with the youngest receiving neuro-
surgery. The number of surgeries per person per year was 
0.62 for those ≤ 18 years old, whereas the number of sur-
geries for those > 18 years old decreased to 0.19, but it was 
still found to be high. In the group of patients > 18 years 
old, the rate of skin flap/transplantation, other skin surgery, 
nephrostomy/ureterostomy/cystostomy, and dialysis access 
increased significantly. The results showed that conditions 
related to myelomeningocele continue to be problems in 
adulthood. Patients with myelomeningocele may require 
follow-up by a multidisciplinary team in adulthood, espe-
cially including skin wound care specialists.
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