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The authors studied the plain radiographs and
 medical records of 5000 military recruits, mean age
19.1 years (range : 18 to 22), screened in a Turkish
Military Hospital in the period November 2008-
October 2009. They focused on the incidence of con-
genital lumbosacral malformations, such as spina
bifida occulta and transitional vertebra, trying to find
a correlation with subsequent low back complaints.
Only 80 out of 748 subjects (10.7%) with low back
complaints had one or more malformations, versus
744 out of 4252 subjects (17.5%) without low back
complaints. This pleaded against a correlation
between malformations and low back disorders. Also
the  literature is completely divided as to this problem,
which means that there is probably no correlation at
all. Interestingly, the 80 subjects with low back com-
plaints and malformation estimated their pain level
at +/- 4.6 on a Visual Analog Scale for pain, while the
668 with low back complaints but without malforma-
tion estimated their pain level at only +/- 2.2 (p =
0.007). At least two other studies led to the same con-
clusion. This paradox might be due to the fact that
congenital malformations concentrate all external
stress on the adjacent levels.
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INTRODUCTION

Much controversy exists about whether congeni-
tal lumbosacral malformations such as spina bifida
occulta and transitional vertebra (lumbarization or

sacralization) play a role in the pathogenesis of low
back pain. Some authors (4,9,11,12,14,18) feel that
they might play a role in the pathogenesis of low
back disorders. Avrahami et al (1) found that
patients with spina bifida occulta S1 showed a sig-
nificantly higher incidence (p < 0.001) of posterior
disc herniation, which increased with age. This may
be explained by instability of the base of the lumbar
spine caused by the spina bifida. Also Otani et

al (11) found a significantly higher incidence of
spina bifida in patients with low back pain and
 sciatica than in a control group without complaints.
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Luoma et al (8) noted that lumbosacral transitional
vertebra increases the risk of early degeneration in
the adjacent disc.

The incidence of spina bifida occulta has been
estimated at 0.6 to 30% (1,13,16,18) ; the incidence of
transitional vertebra at 4 to 24% (2,7).

PATIENTS AND METHODS

Five thousand military recruits, mean age 19.1 years
(range : 18 to 22), were entered into the study, in the
period november 2008-October 2009, after exclusion of
those who had pre-existing lumbar disc hernia, lumbo -
sacral surgery, spondylolisthesis, sacroiliitis, scoliosis, or
systemic diseases resulting in an abnormal CrP value.
They underwent a routine medical screening in a military
hospital, consisting of, among others, antero-posterior
and lateral radiographs of the sacrolumbar spine. The
radiographs were checked for spina bifida occulta,
 transitional vertebra (lumbarization or sacralization), or
a combination of both. Subsequently all recruits who
went through a period of at least 4 weeks of low back
pain, with or without nerve root symptoms, were asked
to evaluate their pain level by means of a 0-10 cm visual
Analog Scale (vAS).

A t-test and a Mann-Whitney test were used for
 statistical computation of the data. A p value < 0.05 was
considered as significant.

RESULTS AND DISCUSSION

One would expect that, if congenital lumbosacral
malformations would play a role in the pathogene-
sis of low back pain, they would be more frequent

among low back pain patients than in the normal
population. As mentioned, 5000 recruits were
included in the current study. Of these 5000, 748
had low back complaints, while 4252 had not.
Among the 748 subjects with low back pain, only
80 or 10.7% had a congenital lumbosacral malfor-
mation. On the other hand, among the 4252 without
complaints, 744 or 17.5% had a malformation : dis-
tinctly more. This is an argument against the
hypothesis that  malformations would play a role in
the pathogenesis of low back pain. Also van Tulder
et al (17) concluded from a literature search that the
data were  completely controversial.

Immediately a question arises : “If we limit our-
selves to the 748 subjects with back pain, what was
the pain intensity in those without malformation
versus those with malformation ?”. The vAS score
for back pain (Table I) averaged 2.2 ± 1.2 (range :
0.4-6.3) in the 668 subjects without lumbosacral
malformations, and – strangely enough – 4.6 ± 1.4
(range : 1.6-9.1) in the 80 with malformations. The
difference was very significant (p = 0.007). In other
words, subjects with congenital malformations
 suffered more intensively from their back problem
than those without malformations, although they
had less chances to be involved. Magora et al (9)

and Taskaynatan et al (16) also came to this conclu-
sion. This paradox might be due to the fact that
 congenital malformations concentrate all external
stress on the adjacent levels. This vision deserves
further exploration.

Similarly, a comparison was made between the
65 subjects without malformation, but with back

Table I. — Distribution of all subjects with low back complaints

malf. = Congenital lumbosacral malformation ; Trans. = transitional.

no malf. Transitional vertebra Spina bifida occulta Trans. vertebra
+ spina bif.

Total

Sacralization Lumbarization L5 S1

number 668 34 7 6 30 3 748

Mean age 18,9 19,7 20 19,1 18.9 19 19,1

% 13.4 0.7 0.1 0.1 0.6 0.06 14.96

vAS 4.8 ± 1.9 4.7 ± 1.0 4.5 ± 0.8 4.4 ± 1.1 5.4 ± 1.4

2.2 ± 1.2 (80 subjects) 4.6 ± 1.4 (p = 0.007) 2.5 ± 1.3
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complaints and root signs, and the 15 subjects with

malformation, plus back complaints and root

signs : again the latter group suffered (even) more
pronounc ed pain : vAS 5.6 ± 1.2 versus 3.9 ± 1.1 :
p < 0.001.

A further step was to check whether sacraliza-
tion, lumbarization, spina bifida L5, spina bifida
S1, or a combination of transitional vertebra and
spina bifida would lead to different pain levels
(Table I). But the vAS score for pain was practical-
ly the same for all sub-groups, about 4.5, although
it reached 5.4 ± 1.4 in the combined group.

A strength of this study was the fact that a large
number of subjects could be studied.
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Fig. 1. — Distribution of subjects with and without congenital lumbosacral malformation

Fig. 2. — Distribution of subjects with and without low back pain
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