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Prevalence of Lumbar Disc Herniation in Adolescent Males in Seoul, Korea

- Prevalence of Adolescent LDH in Seoul, Korea -
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Objective: The authors surveyed the prevalence and the clinical character of lumbar disc herniation (LDH) in Korean male
adolescents, and the usefulness of current conscription criteria.

Methods: The data of 39,673 nineteen-year-old males that underwent a conscription examination at the Seoul Regional
Korean Military Manpower Administration (MMA) from October 2010 to May 2011 were investigated. For those diagnosed
as having lumbar disc herniation, prevalences, subject characteristics, herniation severities, levels of herniation, and modi-
fied Korean Oswestry low back pain disability scores by MMA physical grade were evaluated. The analysis was performed
using medical certificates, medical records, medical images, and electromyographic and radiologic findings.

Results: The prevalence of adolescent LDH was 0.60% (237 of the 39,673 study subjects), and the prevalence of serious
adolescent LDH with thecal sac compression or significant discogenic spinal stenosis was 0.28% (110 of the 39,673 study
subjects). Of the 237 adolescent LDH cases, 105 (44.3%) were of single level LDH and 132 (55.7%) were of multiple level LDH,
and the L4-5 level was the most severely and frequently affected. Oswestry back pain disability scores increased with
herniation severity (p<0.01), and were well correlated with MMA grade.

Conclusions: In this large cohort of 19-year-old Korean males, the prevalence of adolescent LDH was 0.60% and the pre-
valence of serious adolescent LDH, which requires management, was relatively high at 0.28%. MMA physical grade was

confirmed to be a useful measure of the disability caused by LDH.

Key Words: Lumbar disc herniation « Adolescent « Prevalence + Conscription

INTRODUCTION

Lumbar disc herniation (LDH) is a common disorder among
adults with a degenerative spinal change, and has a reported
lifetime occurrence as high as 40%'”. However, the true fre-
quency of this condition in adolescents has not been precisely
defined, though it is generally believed to be much lower than
in adults, because adolescents tend to have healthier spines and
a more robust physiological nature. Studies conducted on
LDH in adolescents during recent years have substantially in-
creased our understanding of this entity, but nevertheless, in-
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formation on adolescent LDH is sparse. Moreover, to ensure
a fair means of conducted conscription in Korea, an under-
standing of the characteristics of LDH in adolescent males
is needed. This study was undertaken to determine the preva-
lence and the clinical character of lumbar disc herniation in
a large cohort of 19-year-old Korean males and to determine
the usefulness of current conscription criteria.

MATERIAL AND METHODS

All Korean men are examined for conscription by the Mili-
tary Manpower Administration at age of 19. This cross-sec-
tional survey was conducted at the Military Manpower Admi-
nistration from total of 39,673 males at age of 19 year old
in Seoul from October 2010 to May 2011. We retrospectively
reviewed all office charts of who submitted medical certificate
for adolescent LDH with medical records and imaging test.
When clinical manifestations did not correlate with radiolo-
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gical findings, all medical certificates for adolescent LDH with
medical records and imaging test findings (MRI or CT) and
electromyographic results were retrospectively reviewed. In
addition, the modified Korean Oswestry low back pain dis-
ability questionnaire was administered to all study subjects.
One radiologist and one neurosurgeon jointly made diagnostic
decisions.

We classified adolescent LDH into four groups of hernia-
tion severity as is required by the guideline issued by the
Korean military directorate, as shown in Fig. 1 and Table 1.
According to the guideline, medical conditions are assigned
to seven Military Manpower Administration (MMA) physical
grades. Normal disc with no signal change in MRI and no
disrupted disc material was defined as physical grade 1. Mild
disc bulging without compression of thecal sac was considered
as grade 2 (Fig. 1A, 1B). Disc protrusion or extrusion without
compression of thecal sac was classified to grade 3 (Fig. 1C,
1D). Disc protrusion or extrusion with compression of thecal
sac was considered to grade 4 (Fig. 1E, 1F). If thecal sac com-
pression was ambiguous, additional electoromyogram test was
applied to examinees. A positive electromyogram test was de-
fined as matched radiculopathy finding in terms of the level
suspicious for herniation.; Disc protrusion or extrusion with
canal compromise more than 50% at the mid-sagittal diameter
(front to back) in the same plane was defined as grade S (Fig.
1G). Disc protrusion or extrusion with positive cut-off sign,
the loss of neuromuscular signal at the level of interest identi-
fied by imaging, was also classified as grade 5 (Fig. 1H).

For the purposes of the present study, grade 1-2 was consi-
dered mild herniation, grade 3 as moderate herniation, grade
4 as severe herniation, grade 5-6 as very severe herniation,
and grade 7 as considered as the necessary of recheck about
the physical condition. A history of simple discectomy or of
a spinal procedure was not considered, and preoperative her-
niation severities were used to confirm MMA grades. Subjects
with other spinal diseases, such as, ankylosing spondylitis,
spondylolisthesis, spondylolysis, Shermann’s nodules, limbus
fractures, lumbarization, and scoliosis, were excluded from
the study.

The prevalences of adolescent LDH were analyzed accord-
ing to the guideline issued by the Korean military directorate
herniation severities. Level of herniation distribution was also
determined. The relation between Modified Korean Oswestry
low back pain scores and MMA grades was analyzed. Statis-
tical significances between herniation severity groups were ex-
amined by simple linear regression analysis. Tests were consid-
ered significant when p-values were <0.05, and the analysis
was conducted using SPSS ver. 12.0 (SPSS Inc, Chicago, IL).
This study was conducted with the approval of the Military
Manpower Administration in Seoul.
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Fig. 1. Images of categories of adolescent herniated lumbar discs
in accordance with the guideline issued by the Korean military
medical directorate. Mild disc bulging without compression of the-
cal sac was considered as grade 2 (A, B). Disc protrusion or extru-
sion without compression of thecal sac was classified to grade
3 (C, D). Disc protrusion or extrusion with compression of thecal
sac was considered to grade 4 (E, F). Disc protrusion or extru-
sion with canal compromise more than 50% at the mid-sagittal
diameter in the same plane was defined as grade 5 (G). Disc
protrusion or extrusion with positive cut-off sign, the loss of neuro-
muscular signal ot the level of interest identified by imaging, was
also classified as grade 5 (H).
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Table 1. Classification of adolescent herniated lumbar disks as required by guideline issued by the Korean military medical direc-

forate

Status of lumbar disc herniation MMA grade Physical severity
Normal disc 1 Mild

Mild disc bulging without compression of thecal sac 2 Mild

Disc protrusion or extrusion without compression of thecal sac 3 Moderate

Disc profrusion or exirusion with compression of thecal sac 4 Severe

Disc protrusion or exirusion with canal compromise more than 50%" 5 Very severe
Disc protrusion or extrusion with positive cut-off signjF 5 Very severe

"A positive electromyogram test was defined as matched radiculopathy finding in terms of the level suspicious for herniation;
"spinal canal stenosis was defined as the narrowing of the spinal canal by >50% of the mid-sagittal diameter (front to back)
in the same plane; Tcutoff was defined as the loss of neuromuscular signal at the level of interest identified by imaging.

Table 2. The prevalence of a herniated lumbar disk in 19-year-old males

Herniated lumbar disk

No. of cases Percent Accumulate %
Total 19 years old male examinees of conscription 39,673
Total heriated lumbar disk 237 0.60%
Very severe herniated lumbar disk 12 0.03% 0.03%
Severe herniated lumbar disk 98 0.25% 0.28%
Moderate herniated lumbar disk 64 0.16% 0.44%
Mild herniated lumbar disk 63 0.16% 0.60%

RESULTS

The results of this study are summarized in Table 2. Of the
39,673 study subjects, 237 were diagnosed as having adoles-
cent lumbar disk herniation (LDH), and thus, the estimated
prevalence of adolescent LDH in our population was 0.60%.
The prevalence of very severe LDH was 0.03%, of severe
LDH was 0.25%, and of moderate and mild LDH was 0.16%.
The estimated prevalence of serious adolescent LDH with the-
cal sac compression or significant discogenic spinal stenosis
was 0.28%. In this study, 9 cases were examined after the sur-
gery; 7 cases underwent on an open discectomy, 1 case under-
went on artificial disc insertion, and 1 pedicle screw fixation.

One thousand one hundred eighty-five disc levels were in-
vestigated during the study. Out of the 237 adolescent LDH
cases, 105 cases (44.3%) had single level LDH and 132 cases
(55.7%) had multiple level LDH (Fig. 2). Out of the 1185 disc
levels, 500 were checked for disc status for reasons ranging
from bulging to severe spinal canal stenosis. The distribution
of the 500 disc levels is shown in Table 3. According to the
affected disc level, the distribution was shown in L5-S1 as
40.8%, 14-5 as 50.6%, 13-4 as 6.4%, [2-3 as 1.8%, and L1-

Single level

Multi level
bl (44.3%)

(55.7%)

Fig. 2. Single and multilevel percentage of 1185 disc levels among
237 19-year-old male examinees.

2 as 0.4% (Fig. 3). According to severity of disc, the distribu-
tion was checked as 36.8% in mild herniation, 33.8% in mod-
erate herniation, 26.8% in severe herniation, and 2.6% in
very severe herniation (Fig. 4). In terms of herniation seve-
rity, severe and very severe herniation were present at 29.4
% of affected levels; the 14-5 level was the most frequently
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Table 3. Distribution and severity of herniated lumbar disc segments for the 237 herniated lumbar disc cases (1,185 disc segments)

Severity according to MMA physical grade

Location Total
Mild Moderate Severe Very severe
L1/2 1 1 - - 2 (0.4%)
12/3 4 5 - - 9(1.8%)
L3/4 17 11 3 1 32 (6.4%)
L4/5 86 83 76 8 253 (50.6%)
L5/51 76 69 55 4 204 (40.8%)
Total 184 (36.8%) 169 (33.8%) 134 (26.8%) 13 (2.6%) 500
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Fig. 3. Disc level distribution of herniated lumbar disc segments
for the 237 herniated lumbar disc cases (1185 disc segments).
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Fig. 4. Distribution of herniated lumbar disc segments for the
237 herniated lumbar disc cases according to disc severity.

affected site followed by L5-S1 (50.6% and 40.8%, respecti-

vely).
Modified Korean Oswestry low back pain disability scores
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Fig. 5. Relation between modified Korean Oswestry low back pain
disability scores and MMA physical grades.

for MMA physical grades are summarized in Fig. 5. Oswestry
scores increased with MMA severity, that is, from 8.3+8.3 in
the mild herniation group, 11.3+7.9 in the moderate hernia-
tion group, 16.1+9.7 in the severe herniation group, to 17.0
+8.1 in the very severe herniation group. Simple linear regre-
ssion analysis showed that the P-value was <0.01.

DISCUSSION

The first report of a herniated nucleus pulposus in a child
was published in 1934, and the first report of surgical treat-
ment in a child (a 12-year-old boy) was issued in 1945
Clinical presentations of adolescent LDH are generally similar
of adults™®. However, up to 90% of adolescent patients
have a positive straight-leg raise test”'”, which differentiates
adolescent and adult LDH, and is explained by finding that
children and adolescents tend to have greater nerve root ten-
sion than adults®. Furthermore, this is often accompanied by

neurological symptoms, such as, numbness and weakness™'"*?.,
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In the past, trauma was considered the main etiological
factor of the development of adolescent LDH>"**. However,
whereas trauma in adults is mostly often related to lifting or
twisting, any severe physical stress on the lumbosacral spine
may primarily lead to the onset of symptoms in adolescents.
These stresses include a fall, heavy lifting, and extreme flex-
ion-extension, such as, those related to participation in com-
petitive sports. Familial disc disease is considered to be anoth-
er etiologic factor predisposing adolescent LDH*****", and
separation of the posterior ring apophysis of an adjacent verte-
bral body can sometimes accompany LDH"?.

Prevalence studies have reported that 0.5-6.8% of all pa-
tients hospitalized for LDH are pediatric cases™”®">!6212731),
However, the real prevalence of adolescent LDH is difficult
to establish for various reasons, for example, the different age
ranges adopted in published series™™"”*". A literature review
revealed that one previous study addressed the prevalence of
Korean adolescent LDH'™. This study was also based on exami-
nations of Korean conscriptees, and found a prevalence of
intervertebral disc herniation in adolescent aged at 19 years old
and younger of 0.5% (382 cases among 77,685 examinees),
which concurs our result of 0.60% among 19-year-old male
adolescents. On the other hand, the findings of some reports
do not support our findings. An epidemiologic study that follo-
wed up 12,058 Finnish babies from birth until 28 years of
age, showed that no case of confirmed LDH until at age of
15 years and a prevalence of only 0.1-0.2% among 20 years
old™. Furthermore, by 28 years of age, 9.5% of males and
4.2% of females were found to have been admitted to hospital
with a diagnosis of LDH. These results are quite different to
ours, and indicate that a more precise retrospective epidemio-
logic study is needed.

In the present study, the percentage of disc segments with
root compression or significant discogenic spinal stenosis was
29.4% with an incidence of 0.28%. This percentage is similar
to that of reported in another study, in which LDH with thecal
sac compression or significant discogenic spinal stenosis was
found to occur in 29% of disc segments with incidence of
0.28%". In adult LDH, the prevalence of disc protrusion
has been reported to be 16% and 339%™, Regarding hernia-
tion severity, serious LDH (thecal sac compression or signi-
ficant discogenic spinal stenosis) has been reported to be more
frequently observed in adolescents than in adults.

In this study, the majority of herniations occurred at low
lumbar levels or at the lumbosacral junction (50.6% and 40.8
%), and only a small percentage of herniations were seen at
L3/14 and above. These percentages are similar to those found
in previous conscription studies™'”. In adolescent LDH, mul-
tiple level involvement suggests that underlying diathesis con-
tributes to development of disc herniation', and in the pres-

ent study, multiple level involvements were observed in 55.7
% of our 237 subjects with adolescent LDH.

The Oswestry low back pain disability questionnaire was
developed for multi-center or national spine surgery surveys.
The questionnaire can be easily administered and is capable of
detecting functional disability in different spinal disorders'*?.
It is divided into ten sections selected from a series of experi-
mental questionnaires designed to assess limitations during
various activities, such as, pain intensity, personal care (wa-
shing, dressing, etc), lifting, walking, sitting, standing, sleep-
ing, sex life, social life, and travelling9). Each section is scored
on a 0-5 scale, where 5 represents greatest disability. In the
present study, we used the modified Korean Oswestry low
back pain disability questionnaire, but we excluded questions
on sex life, because the study subjects were adolescents. Thus,
the maximum score of the modified questionnaire as applied
was 45, where scores represent disability.

As shown in Figure 5, modified Korean Oswestry low back
pain disability scores increased with herniation severity. Accor-
ding to a previous study”, a score of 0-9 represents minimal
disability, 10-18 moderate disability, 19-27 severe disability,
and 28-36 a crippled status. In the present study, the mild
herniation group corresponded to minimal disability, and the
moderate, severe, and very severe herniation groups to moder-
ate disability (mean modified Korean Oswestry low back pain
disability scores were 8.3+8.3 in the mild herniation group,
11.3%7.9 in the moderate herniation group, 16.1+9.7 in the
severe herniation group, and 17.0+8.1 in the very severe her-
niation group). Accordingly, Oswestry scores increased with
severity, and simple linear regression analysis returned a p
value of <0.05 for the relation between the two. So, MMA
physical grade was found to be an useful measure of disability
due to LDH among adolescent males.

CONCLUSION

In a large cohort of 19-year-old Korean adolescent males
in Seoul, Korea, the prevalence of adolescent LDH was found
to be 0.60% and the prevalence of serious adolescent LDH,
which can require management, was found to be relatively
high (0.28%0). Multiple levels LDH was slightly more common
as 55.7%, and most common affected lesions were not differ-
ent as the lesions of normal population. MMA physical grade
was found to be an accurately measure of disability due to
LDH in adolescent males.
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