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Generalized Joint Laxity is Associated
with Primary Occurrence and Treatment
Outcome of Lumbar Disc Herniation
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Background: We investigated relationships between generalized joint laxity and primary lumbar disc herniation
occurrence and compared clinical outcomes after conservative treatment in lumbar disc herniation patients with
and without generalized joint laxity.

Methods: The study group included 128 men, and the control group included 276 men matched for age and body
mass index with the study group. The primary outcome measure was the presence or absence of generalized joint
laxity using the Beighton scale. Clinical outcomes measured by the visual analog scale and the Oswestry disability
index 2 years after conservative treatment were the secondary outcome measure.

Results: Generalized joint laxity prevalence was 13.2% in the study group and 5.1% in the control group, a signifi-
cant difference (P=0.01). Spearman correlation analysis revealed that weight (r=0.162, P=0.03), body mass index
(r=0.131, P=0.03), and generalized joint laxity (r=0.372, P <0.01) significantly correlated with lumbar disc hernia-
tion occurrence. In multivariate regression analysis, generalized joint laxity was the only significant lumbar disc her-
niation predictor (P=0.002; 95% confidence interval, 1.08 to 5.26). Generalized joint laxity in lumbar disc herniation
patients was associated with worse clinical outcomes after conservative treatment measured by visual analog scale
scores for lower extremity pain (P =0.02), lower back pain (P =0.03), and Oswestry disability index scores (P =0.03).
Conclusion: Generalized joint laxity might be associated with lumbar disc herniation occurrence and might also
be a negative predictor of worse clinical outcomes after conservative treatment.
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INTRODUCTION

Lumbar disc herniation (LDH) is a common disease, but its oc-
currence, diagnosis, and clinical outcomes after conservative
treatment with medication have been poorly documented. Pre-
vention and initial management of LDH in the primary health
care unit is important in order to prevent further deterioration.

Numerous studies have explored causative factors of prima-
ry LDH. One factor is pathology that increases lumbar segment
motion, such as general joint laxity (GJL).""” However, the role
of GJL in the development of LDH is unclear. To date, GJL has
been evaluated as a potential causative factor of chronic joint
pain,>® and recent studies have suggested associations between
GJL and spine-related disorders such as lower back pain, ac-
celerated disc degeneration, and disc recurrence following dis-
cectomy for primary LDH."**¢#113 Considering previous arti-
cles, GJL. might be a causative factor of primary LDH,'® but this
possibility has not been adequately studied. In addition, the
impact of GJL on clinical outcomes after conservative treatment
for LDH has not been investigated to our knowledge.

Therefore, we aimed to evaluate the relationship between
GJL and LDH occurrence and compare clinical outcomes after
conservative treatment with medication in LDH patients with
and without GJL. We hypothesized that GJL is a causative fac-
tor for LDH occurrence and affects the outcomes of conserva-
tive treatment.

METHODS

1. Participants
We obtained approval from the institutional review board of

corresponding author’s hospital for this study (AFMC-10-125).
This was a retrospective study from prospectively collected data
from an Armed Forces hospital in Korea that investigated the
impact of GJL on young male patients with and without LDH.
From the prospectively collected data, patients who were recruit-
ed in 2011 and fully complied with inclusion and exclusion cri-
teria were enrolled in the current study. We reviewed demogra-
phic data and clinical outcomes after conservative treatment in
patients with LDH regardless of the presence of GJL.

LDH was diagnosed by magnetic resonance images (MRI) of
the lumbar spine that corresponded with definite symptoms or
signs of an LDH lesion. All enrolled LDH patients underwent
the same conservative treatment for at least 3 months, which
included non-steroidal anti-inflammatory drugs, gabapentin,
and physical therapy. Successful improvement after conserva-
tive treatment was defined as >50% improvement in pre-treat-
ment pain intensity following treatment and maintenance of
this improvement for one month or longer.

This study only included patients who met the following in-
clusion criteria: (1) diagnosis of LDH, based on lumbar spine
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MR, that corresponded to the clinical manifestation and phys-
ical examination; (2) male sex; (3) between 20 and 30 years of
age; (4) volunteered for this study with written informed con-
sent; and (5) followed up for at least 2 years. We excluded pa-
tients who met any of the following criteria: (1) fractures, infec-
tion, or tumors of the lumbar spine; (2) trauma history of the
lumbar spine; (3) female sex; (4) an allergic or problematic his-
tory with the applicable medications; (5) a follow-up period of
less than 2 years; and (6) inability to accurately fill out the ques-
tionnaires during regular follow-up times due to medical prob-
lems such as stroke or dementia. These inclusion and exclu-
sion criteria were used to avoid any potential confounding ef-
fects. Informed consent was obtained from all patients.

2. Subjects

As described above, this study was conducted with fully com-
pliant subjects from a large group of patients (1,382 patients) to
investigate the relationship between GJL and spine-related dis-
orders. The study included 128 males who met our inclusion
and exclusion criteria and who presented at the Armed Forces
hospital from January 2011 to December 2011. The control group
included 276 males who were matched for age and body mass
index (BMI) with the study group during the same reference
period as the large group of recruited patients. Potential partic-
ipants were informed that their decision to participate was vol-
untary and that refusal to participate would not affect their treat-
ment.

3. Outcome Measures
The primary outcome measure was the presence or absence of
GJL. The Beighton scale was used to determine whether GJL
was present, and the range of joint motion was assessed with a
standard clinical set of goniometers (Table 1). A threshold cut-
off value of 4 of 9 total points was used to determine the pres-
ence of GJL, as in a previous study.”' The evaluation of GJL
was analyzed by one research coordinator who was not other-
wise involved in this study.

The secondary outcome measure was the clinical outcome,
which was evaluated with the visual analog scale (VAS) for pain

Table 1. The Beighton scale

Criteria Yes No

Passive dorsiflexion of 5th finger beyond 90° at 1 0
metacarpophalangeal joint

Passive apposition of thumb to flexor aspect of forearm 1* 0

Hyperextension of elbow beyond 10° 1* 0

Hyperextension of knee beyond 10° 1* 0

Forward flexion of the trunk with the knees fully extended so that 1 0
the palms of the hands rest flat on the floor

Total 9

A threshold cutoff value of 4 of a total of 9 points was used to define whether general
joint laxity was present or not.
*One point each side.
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and the Oswestry disability index (ODI). Scores were obtained
before treatment and again at 1 month, 3 months, 6 months, 1
year, and 2 years after treatment. The VAS score for pain was
evaluated separately for the lower back and the lower extremi-
ties. Patients were instructed to make a mark on a horizontally
oriented, 10-point VAS labeled ‘no pain’ (0 point) at the far left
and ‘greatest pain’ (10 point) at the far right. The ODI (version
2) is a self-reported questionnaire measuring back-specific func-
tion including pain intensity, personal care, lifting, walking, sit-
ting, standing, sleeping, sex life, social life, and traveling. The
questionnaire consists of 10 items each with 6 response levels.
Each item is scored from 0 to 5, and the total score is converted
to a 0 to 100 scale.' Questionnaires, chart data, and clinical re-
cords were also analyzed by one research coordinator who was
not otherwise involved in this study. Patients were not allowed
to review their previous scores.

4. Statistical Analysis

To compare the differences between the LDH patients with and
without GJL, we used an independent Student t-test for contin-
uous variables that were normally distributed. We used chi-square
test and Fisher’s exact test for categorical variables. We used
the Spearman correlation to assess the relationships between
primary LDH and variables such as gender, age, height, weight,
BMI, hypertension, diabetes, smoking history, and GJL. Multi-
variate logistic regression analysis was then conducted for vari-
ables that showed a significant correlation with primary LDH
occurrence, and we also determined the odds ratio. SAS ver.

Table 2. Demographic data of enrolled patients

Variable St(LrJ]d:y %%L)Jp Co(r;tz)lzgrtso)up P-value
Age (y) 243161 23.9+52 0.82
Height (cm) 171.2+16.7 1725+ 14.2 0.74
Weight (kg) 67.1£10.3 67.7+£11.0 0.61
BMI (kg/m?) 23.1+£82 23.0£7.3 0.75
Smoking 29 (22.7) 68 (24.6) 0.32
DM 4(3.1) 11 (4.0) 0.35
HTN 5(3.9) 13(4.7) 017
GJL 17 (13.2) 14 (5.1) 0.01

Values are presented as mean £ SD or number (%). From Student t-test for age, hei-
ght, weight, and BMI, chi-square test for smoking, and Fisher’s exact test for DM, HTN,
and GJL.

BMI, body mass index; DM, diabetes mellitus; HTN, hypertension; GJL, generalized
joint laxity.

Table 3. Relationship between lumbar disc herniation occurrence and some variables

Variable P-value* Odds ratio  95% confidential interval
Generalized joint laxity 0.002 3.54 1.08-5.26
Body mass index 0.093 188 0.80-2.79
Smoking 0.124 117 0.98-1.32
Age 0.231 0.71 0.53-1.57

*From multivariate logistic regression analysis.
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9.1.3 (SAS Institute Inc., Cary, NC, USA) was used for all analy-
ses, and two-tailed P-values < 0.05 were considered statistically
significant.

RESULTS

1. Demographic Data

We retrospectively reviewed 128 patients in the study group and
276 patients in the control group, and none were lost to follow-
up. Demographic variables, such as age and smoking history,
did not differ significantly between the groups (Table 2).

2. Prevalence of General Joint Laxity and Factors Affecting
Lumbar Disc Herniation

The prevalence of GJL was significantly higher in the study group
(17/128 patients, 13.2%) than in the study group (14/276 pati-
ents, 5.1%; P=0.01) (Table 2). In correlation analysis using the
Spearman method, weight (r=0.162, P=0.03), BMI (r=0.131,
P=0.03), and GJL (r=0.372, P<0.01) were significantly corre-
lated with primary LDH occurrence. In logistic regression anal-
ysis, only GJL (P =0.002) was associated with the occurrence of
LDH as an independent causative factor (Table 3), and the odds
ratio for LDH and the occurrence of GJL was 3.54 (95% confi-
dence interval, 1.08 to 5.26).

3. Clinical Outcomes

Clinical outcomes are summarized in Table 4. All LDH patients
at the final follow-up had improved significantly compared to
baseline (P <0.01); however, the VAS and ODI scores at the final

Table 4. Summarized data of clinical results following treatments in group A

Clinical parameters GJL (+) GJL () P-valuet
VAS of radiating pain of lower extremity
Pre-treatment 74+£15 72+141 0.71
1 month post-treatment 2309 24+10 0.34
3 months post-treatment 21+09 18+1.2 0.10
6 months post-treatment 21+09 20£038 0.37
1 year post-treatment 23+1.1 20+141 0.05
2 years post-treatment 23+1.0 1.8+£0.7 0.02*
VAS of the lower back pain
Pre-treatment 53+16 55+17 0.71
1 month post-treatment 26+03 25105 0.63
3 months post-treatment 21102 20+0.5 0.51
6 months post-treatment 20x06 21107 0.54
1 year post-treatment 2004 19106 0.47
2 years post-treatment 25110 20+04 0.03*
Oswestry disability index score
Pre-treatment 31.7+£132 336+157 0.61
1 month post-treatment 143+6.1 139+52 0.62
3 months post-treatment 141+85 133191 0.58
6 months post-treatment 13.7+£59 121+48 0.39
1 year post-treatment 145+6.2 113145 0.05
2 years post-treatment 151+52 11.6+6.1 0.02*

Values are presented as mean & SD.
GJL, generalized joint laxity; VAS, visual analogue scale.
*P <0.05. fFrom analysis of covariance test.
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follow-up were worse in patients with GJL compared to those
in patients without GJL. The presence of GJL in LDH patients
was associated with worse clinical outcomes in terms of VAS
scores lower extremity pain (P =0.02), lower back pain (P=0.03),
and the ODI score (P=0.03).

DISCUSSION

Conditions that increase lumbar segment motion include rheu-
matic disorders, Ehlers-Danlos syndrome, Marfan syndrome,
and benign joint hypermobility syndrome,*'*'*' of which GJL
is the most familiar and common disease entity. GJL was con-
sidered an asymptomatic disorder in the past; however, it has
recently been shown that GJL is often associated with specific
disorders and clinical manifestations. Several clinicians have
investigated GJL due to its relationship to diseases such as acute
anterior shoulder dislocation and ligament injury.>>'” Like-
wise, GJL. may be a causative factor for LDH." Previous studies
have determined that lower back pain, accelerated disc degen-
eration, and the recurrence of disc herniation following discec-
tomy for primary LDH are closely related to the presence of GJL

291118 I this respect, GJL may also be a predictor

at baseline.
for primary LDH, but previous studies have not fully document-
ed whether GJL is related to the occurrence of primary LDH,
and the relationship between GJL and the clinical outcomes
after conservative treatment for LDH is still controversial. Thus,
we aimed to address these questions in the current study.

As described above, increasing lumbar segment motion is
related to lower back pain and accelerated disc degeneration of
the lumbar spine.>*%1%131% Given the close relationship between
recurrent LDH and segmental hypermobility, a disease entity
affecting lumbar segment motion might cause LDH; however,
this possibility has not been thoroughly assessed. The results of
the current study suggest that GJL might be associated with LDH
occurrence; the prevalence of GJL was significantly higher in
the study group (13.2%; 17/128) than in the control group (5.1%;
14/276). Spearman correlation analysis revealed that weight
(r=0.162, P=0.03), BMI (r=0.131, P=0.03), and GJL (r=0.372,
P <0.01) were significantly correlated with primary LDH occur-
rence. In multivariate logistic regression analysis, GJL was the
only significant predictor of LDH. The clinical outcomes of con-
servative treatment for LDH patients with and without GJL (group
A and group B, respectively) revealed that GJL might aggravate
the efficacy of conservative treatment, which may also explain
the differences between pre-treatment and 2 years post-treat-
ment in both groups: VAS scores for radiating pain were 5.1 +
0.8 in group A and 5.5+ 0.6 in group B; VAS scores for lower back
pain were 2.8+0.6 in group A and 3.5+ 0.4 in group B; and ODI
scores were 16.6+6.3 in group A and 22+5.7 in group B. Based
on the outcomes, GJL may not improve despite proper conser-
vative treatments with medication and physical treatment for
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LDH. In addition, the presence of GJL at baseline may be asso-
ciated with LDH occurrence.

This study has several limitations. First, it was retrospectively
designed with a relatively small sample size (404 patients) and
a short follow-up (2 years). To better establish the impact of GJL
on the occurrence of LDH and the treatment outcomes, further
studies should use a prospective randomized controlled design
and follow a larger number of patients over an extended time.
Second, we only included young males in this study. The prev-
alence of GJL decreases with age and is sex-dependent (3 times
more common in female patients than male patients),'2'*9
and the Beighton scale as a diagnostic criteria for GJL differs by
sex."*!¥) For these reasons, we limited our study to young males
in order to minimize confounding effects. However, including
only males can complicate statistical analysis due to the inher-
ent non-normal distribution, and our results might not apply
to all populations. Third, we did not consider other possible fac-
tors that influence LDH occurrence, including socioeconomic
status, alcohol history, and appointment in the army. Finally,
we used a score of 4 points or more on the Beighton scale to di-
agnose GJL. Although a diagnostic gold standard for GJL has
not been established, previous studies have demonstrated that
the Beighton scale with a cutoft value of 4 points showed a great-
er diagnostic accuracy with higher sensitivity, specificity, and
reliability than other diagnostic modalities and their cut-off val-
ues'1,13,14,19)

Despite these limitations, the current study has a number of
strengths. First, this study occurred at an Armed Forces Hospi-
tal, so all enrolled patients participated in regular follow-up vis-
its. Performing the study at an Armed Forces Hospital also en-
sured that the study population was homogenous with respect
to sports and physical activity.'¥ Such homogeneity reduced
the risk that the outcomes were influenced by confounding fac-
tors. Finally, this is an unique study to evaluate the impact of
GJL on LDH occurrence and clinical outcomes after conserva-
tive treatment. Given the lack of information on the relation-
ship between GJL and LDH, our results lay the foundation for
further research.

In conclusion, this study assessed whether GJL is a causative
factor for LDH and a negative prognostic factor for clinical im-
provement after conservative treatment for LDH. We demon-
strated that GJL may be related to LDH occurrence and may be
a potential factor in its occurrence. In addition, GJL in LDH pa-
tients may be associated with a worse clinical outcome after con-
servative treatment compared to LDH patients without GJL. Con-
sequently, GJL should be evaluated initially in patients with LDH,
and this information should be communicated to patients. Ad-
ditional studies should be performed with a larger sample size,
an extended follow-up period, and a prospective randomized
design in order to better understand the relationship between
GJL and LDH and the impact of GJL on treatment outcomes.
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