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Etiology of lumbar disc herniation in adolescents: excessive load on the lumbar spine and aberrant
configurations of the lumbosacral region/DANG Lei, CHEN Zhonggiang, LIU Xiaoguang, et al//Chinese
Journal of Spine and Spinal Cord, 2015, 25(11): 991-996

[Abstract] Objectives: To analyze the causes of the lumbar intervertebral disc herniation in adolescents, and
to investigate the significance of the morphological variation of bone and joint structure in the pathogenesis of
disease. Methods: A total of 76 consecutive adolescents suffering from lumbar disc herniation and treated in
a single medical institute during January 2006 to December 2014 were retrospectively studied. Patients’ onset
of symptoms, body heights, weights and BMI were compared with those of the group with the same average
age in the previous reports. Cases with single level disc herniation involving 14/5 or L5/S1 level were totally
63 and measured for lumbar spine configurations. Lumbar spine configurations included the height of intercre-
stal line, the length of L5 transverse processes and the presence of transitional vertebrae in anteroposterior
radiographs, which were compared and analyzed for relationship with the level of disc herniation.  Results:
Both males and females in the study under 19 years old (61 cases) had significantly higher body height and
greater weight in comparison with the group with the same average age in the previous reports. Patients with
high or normal intercrestal lines(33 cases), long L5 transverse processes(44 cases) and with lumbar sacraliza-
tion(44 cases) had significantly higher incidence of 14/5 disc herniation, 97.0%(32/33), 70.5% (31/44) and
68.2%(30/44) respectively; while low intercrestal lines(30 cases), normal L5 transverse processes(19 cases) and
lumbarization(19 cases) were associated with L5/S1 disc herniation, 86.7%(26/30), 73.7%(14/19), and 68.4%
(13/19) respectively. Conclusions: Lumbar disc herniation in children and adolescents is significantly associat-

ed with patients’ height, body weight, BMI and configurations of the lumbar spine.
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intercrestal line was defined as the line connectingh the most superior aspect of the iliac crests,

and F. Length of transverse process was measured as the distance from the midline of the spinal process
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Figure 1 AP radiograph showing
the measurements of intercrestal
line and transverse processes. The
as shown by point E
(point A for

L3, and C for L5) to the tip of the transverse process (point B for L3, and D for L5) Figure 2 Transitional vertebrae:

(Left)sacralization of the lowest lumbar segment and

spine
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Table 1 Comparison of height between normal children and adolescents and patients with lumbar disc herniation in

corresponding age groups

B (Male) 2 (Female)
e ) iii{:(mﬁ : Niﬁﬁ?{éﬂ(m% SR ) piifi('”ﬁi;ifﬂ : @fﬁiéﬁ'f&"ﬁ'ﬁ'&)

. (Medians)(cm) (cm) , (Medians)(cm) (cm)
13 1 169 158 10 1 148 140
14 4 172 164 13 1 162 155
15 2 186 168 14 2 160 157
16 7 175 170 15 2 169 158
17 15 175 171 16 4 165 159
18 11 177 171 17 4 169 159

18 7 164 159

TE: BB B CP OO 5P 3 5w (P AL EO A LEEE P<0.01 3 2o M BB 2 B v (P 080 557 39 5 i (A2 80 A6 L8R P<0.01
Note: Comparison of male patients’ height (Medians) with normal height (Medians) P<0.01; Comparison of female patients’ height
(Medians) with normal height (Medians) P<0.01
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Table 2 Comparison of body weight between normal children and adolescents and patients with lumbar disc herniation

in corresponding age groups

% (Male) 2 (Female)
A BHREED ) FREECPOE) BT (AR TR (o (i 50)
& YYe;jf B1%i(n)  Patients’ weight Normal weight @ "Yeff) {i%(n)  Patients’ weight Normal weight
’ (Medians)(Kg) (Medians)(Kg) ’ (Medians)(Kg) (Medians)(Kg)
13 1 52 514 10 1 48 33.7
14 4 79 554 13 1 56 46.3
15 2 81 58.2 14 2 51 49.1
16 7 63 59.2 15 2 56 50.6
17 15 85 61.25 16 4 51 50.7
18 11 80 61.2 17 4 61 51
18 7 68 51.5

T B MR AT (LA 5T R (T 0 A EEEEP<0.01 5 2otk IR TR (i n 20 5T AT (P RO AH AR P<0.05

Note: Comparison of male patients’weight (Medians) with normal weight (Medians) P<0.01; Comparison of female patients’ weight (Medians)

with normal weight (Medians) P<0.05
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Table 3 Comparison of BMI between children and adolescents with lumbar disc herniation and BMI standards for

over—weight in corresponding age groups

5 (Male)

4 (Female)

B BMIL (P25
Patients” BMI

BMUD# 7 7fEN

i Age 141 %5 (n) BMI values for

B BMI (R %K)
Patients’” BMI

BMIAE A5 i)

EIE Age 1515 (n) BMLI values for

(%, Year) (Medians) over weight (¥, Year) (Medians) over weight

13 1 18.2 219 10 1 219 20
14 4 265 226 13 1 213 226
15 2 235 23.1 14 2 20.1 23
16 7 232 235 15 2 19.5 234
17 15 262 238 16 4 19.6 237
18 1 253 24 17 4 211 238

18 7 263 2

o BAE R BMI(P 0750 5 BMI AT 45 AR AR He 8% P=0.558 ; Lok BMICH 0 %0) 55 BMI #8 45 AR M H 82 PP=0.176

Note: Comparison of male patients'BMI (Medians) with BMI standards for over—weight P=0.558; Comparison of female patients’ BMI (Medians)

with BMI standards for over—weight P=0.176
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Table 4 Distribution of various malformations among

patients
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Table 5 Relation between configurations of the lumbosacral region and the level of disc herniation in children and

adolescents
LA4/5 4 L5/S1 2
(L4/5 Group) (L5/S1 Group)
FE WA SRR PIE WA SR
(Expected Value®) (Observed Value®?) (Expected Value®) (Observed Value®)
(Nﬁiﬂ) 154 26 11.6 1
ICL# i JUR(iS
(ICL. Height) (Lower than Normal) 17.1 4 12.9 26
uN
(Higher then Normal) 3.4 6 2.6 0
FURIS
LSTP K fi# (Longer than Normal) 25.1 31 18.9 13
LSTP length s
( - (N?;rfal) 10.9 5 8.1 14
E I AE A AL
v (Normal or Sacralization) 25.1 30 18.9 14
A fL 109 6 el ”

(Lumbarization)

L 14/5 415 15/S1 4 ICL B 22 5% P<0.01;14/5 415 1.5/S1 41 L5TP K 22 5% P<0.01;14/5 45 15/S1 40 TV Kl 22 5% P<0.01,(DfE %
LA/S 55 L5/S1 AL B350 KOIC 22 I, 936 1 R 2% 1 B0 5 1 AR . ()5 o 9 1 451 K
Note:Comparison of ICL height between 14/5 and L5/S1 group P<0.01; Comparison of L5TP length between L4/5 and L5/S1 group P<

0.01; Comparison of the presence of TV between 14/5 and L5/S1 group P<0.01(D is the number of patients that could be expected if

there was no difference between the collection of 14/5 and 1.5/S1 group. @ is the real number of patients that were observed
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