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Effects of Benign Joint Hypermobility Syndrome

on the Clinical Characteristics of Carpal Tunnel Syndrome
in Females
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Mustafa Tuna® Background and Purpose The study aim was to determine the effects of benign joint hy-

permobility syndrome (BJHS) on symptom severity and functional capacity in females with
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Methods One hundred female patients diagnosed with bilateral CTS in electrophysiological
testing were included in this study. The participants were evaluated for BJHS using the Brigh-

Sanliurfa, Turkey ton 1998 criteria, and divided into two groups: one consisting of 56 CTS patients with BJHS,
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and Rehabilitation, len’s tests were applied to all patients, and the severity and functional capacity of CTS were

Sanliurfa Education
and Research Hospital,
Sanliurfa, Turkey Results Symptom severity and functional capacity varied significantly between the two

groups in the right hand (p=0.037 and p=0.039, respectively) and in the left hand (p=0.016
and p=0.029). The hypermobile group yielded more positive results on the right side during
Tinels, Phalen’s, and reverse Phalen’s tests (p=0.032, p=0.032, and p=0.018, respectively).

evaluated using the Boston Carpal Tunnel Syndrome Questionnaire.

Conclusions Hypermobility in females exacerbated the symptoms of CTS and led to a fur-
ther reduction of functional capacity. Therefore, hypermobility should be tested and an intense
exercise program should be implemented in BJHS patients, especially in females with CTS.
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INTRODUCTION

Carpal tunnel syndrome (CTS) is the most frequent form of entrapment neuropathy, and
is caused by entrapment of the median nerve between the carpal bones and the transverse
ligament of the wrist. CTS has a prevalence of 10% of global and affects 3% of females
and 1% of males."

Benign joint hypermobility syndrome (BJHS) is a disorder without rheumatic features
that impacts the locomotor system. It is a connective-tissue disease characterized by joint
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ity and functional capacity in females with CTS based on the
findings of physical examinations.

METHODS

The methodology used in the current study was consistent with
the relevant guidelines and regulations. The Ethics Committee
of Harran University approved this study (HRU/19.05.14).
Written informed consent was obtained from the study par-
ticipants.

Patients
One hundred female patients who had been diagnosed with
CTS based on electrophysiological testing were included in the
research. Patients with risk factors for CTS, including diabe-
tes mellitus, pregnancy, and rheumatic diseases, were exclud-
ed. CTS rarely affects males, and so males were also excluded.
The participants were divided into two groups and evaluat-
ed according to the Brighton 1998 criteria for hypermobility:”
Groups 1 and 2 comprised patients with and without BJHS,
respectively. Tinel’s, Phalen's, and reverse Phalen’s tests were
performed. The participants also completed the Boston Car-
pal Tunnel Syndrome Questionnaire to determine their symp-
tom severity and functional status.®

Instruments to assess benign joint hypermobility
syndrome

The Beighton Scoring System criteria were developed to di-
agnose hypermobility, and they have been widely accepted
owing to their ease of use.” The Beighton Scoring System mea-
suring instrument consists of five items. The first four items
are assessed on the right and left sides. Each hypermobility-
related item is scored as either 0 or 1 point, to give total
minimum and maximum scores of 0 and 9, respectively. The
patient is considered hypermobile if four of the findings are
positive.

Since the Beighton Scoring System only documents the de-
gree of hypermobility, Grahame et al.” revised the criteria to
create a broader evaluation, termed the 1998 Brighton crite-
ria. According to this scale, a diagnosis of hypermobility is
made based on the presence of 1) two major criteria, 2) two
minor criteria plus one major criterion, 3) four minor crite-
ria, or 4) BJHS in a first-degree relative and two minor pos-
itive criteria. The Brighton 1998 criteria were used to diag-
nose hypermobility in the current study.

Electrophysiological evaluation

In the current study, a sensorial conduction velocity and dis-
tal motor latency of <40 m/s and <4 ms, respectively, signi-
fied mild CTS, while values of <40 m/s and 24 ms indicated
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moderate CTS.! Patients with severe CTS were excluded from
the study.

Provocative tests

Tinel’s test

To perform Tinels test, the median nerve of the patient locat-
ed between the distal part of the transverse carpal ligament
and the proximal wrist line was tapped six times. If this in-
duced the experience of tingling, paresthesia, or an electrical
shock sensation in the distribution of the median nerve, the
test was classified as positive.

Phalen’s test

To perform Phalenss test, both of the patient’s wrists were placed
in complete flexion while the dorsal parts made contact for
60 s. If this induced pain or numbness in the distribution of
the median nerve, the test was classified as positive.

Reverse Phalen’s test

To perform the reverse Phalen’s test, the wrist was complete-
ly extended while the palms of the hands touched for 60 s. If
this induced pain or numbness in the distribution of the me-
dian nerve, the test was classified as positive.

Boston Carpal Tunnel Syndrome Questionnaire
The Boston Carpal Tunnel Syndrome Questionnaire consists
of a 2-part symptom severity score (11 questions) and a func-
tional status score (8 questions).® Each question is scored from
1 to 5, where a score of 1 indicates optimal functional status
with mild symptom severity, and a score of 5 indicates poor
functional status with severe symptom severity. The total scores
for symptom severity score and functional status were deter-
mined from the cumulative responses to the corresponding
11 and 8 questions.

Statistical analysis

SPSS (version 20, IBM Corp., Armonk, NY, USA) was used
for the statistical analysis. The distribution of numerical data
was evaluated using the Shapiro-Wilk test. The Mann-Whit-
ney U test was used to evaluate numerical data that did not
conform to a normal distribution. The numerical data were
presented as median (range) values. The chi-square test was
utilized to compare categorical data. Results with a probabil-
ity value of p<0.050 were considered statistically significant.

RESULTS

The participants” data are presented in Tables 1 and 2. Group 1
(BJHS) comprised 56 patients aged 41.96+10.76 years (mean+



(benign joint hypermobility syndrome [BJHS]) and group 2 (without BJHS)

sasses. JCN [N

Table 1. Comparison of results from electrophysiological evaluations and the Boston Carpal Tunnel Syndrome Questionnaire between group 1

Group 1 (n=56) Group 2 (n=44) p
Body mass index (kg/m?) 30.12 (19.36-41.72) 28.31(19.36-36.33) 0.033*
Age (yr) 41.96 (24.00-67.00) 46.95 (19.00-67.00) 0.025*
Symptoms duration (mon) 48 (4-336) 48 (1-192) 0.076
Right-hand symptom severity 31.06 (10.00-50.00) 26.79 (12.00-43.00) 0.037*
Left-hand symptom severity 30.67 (12.00-50.00) 26.43 (12.00-43.00) 0.039*
Right-hand functional capacity 24.80 (8.00-39.00) 21.22 (8.00-38.00) 0.016*
Left-hand functional capacity 23.54 (8.00-36.00) 21.00 (8.00-38.00) 0.029*
Right-hand distal motor nerve latency (ms) 4.41 (3.20-10.30) 437 (3.17-6.83) 0.336
Left-hand distal motor nerve latency (ms) 4.28 (2.75-9.58) 4.33(3.25-8.40) 0.945
Right-hand sensory nerve conduction velocity (m/s) 42.90 (10.10-91.40) 40.60 (18.30-65.80) 0.627
Left-hand sensory nerve conduction velocity (m/s) 41.20 (10.10-92.10) 43.86 (17.00-85.30) 0.261

Data are median (range) values. The total scores for symptom severity and functional capacity scores were determined using the Boston Carpal

Tunnel Syndrome Questionnaire.?
*p<0.050.

Table 2. Comparison of provocative tests results between groups
Group 1 (n=56)  Group 2 (n=44) p

Right-hand Tinel's test 0.032*
Positive 47 (83.9) 29 (65.9)
Negative 9(16.1) 15 (34.1)

Left-hand Tinel's test 0.230
Positive 37 (66.1) 25 (56.8)
Negative 19 (33.9) 19 (43.2)

Right-hand Phalen's test 0.032*
Positive 39 (69.6) 18 (40.9)
Negative 17 (30.4) 26 (59.1)

Left-hand Phalen’s test 0.183
Positive 44 (78.6) 28 (63.6)
Negative 12 (21.4) 16 (36.4)

Right-hand reverse Phalen's test 0.018*
Positive 48 (85.7) 29 (65.9)
Negative 8(14.3) 15 (34.1)

Left-hand reverse Phalen's test 0.326
Positive 31 (55.4) 20 (45.5)
Negative 25 (44.6) 24 (54.5)

Data are n (%) values.

*p<0.050.

SD), and group 2 (without BJHS) consisted of 44 patients aged
46.95+11.81 years (p=0.025). Although body mass index (BMI)
was higher than ideal in both groups, it was comparatively sig-
nificantly higher in the hypermobile group (p=0.033). There
was no significant difference in symptom duration between
the groups (p=0.076).

There were significant differences between the groups in the
increase in symptom severity and the decrease in function-
al capacity in the right hand (p=0.037 and p=0.016, respec-
tively) and the left hand (p=0.039 and p=0.029). Symptoms

and functionality were increased and decreased, respective-
ly, in group 1. The findings of Tinel’s, Phalen’s, and reverse
Phalen’ tests differed significantly between the groups for the
right hand (p=0.032, p=0.032, and p=0.018, respectively) but
not for the left hand. There was no significant intergroup dif-
ference in electrophysiological data for the distal motor la-
tency or sensorial conduction of the median nerve.

DISCUSSION

This study found that BJHS aggravated CTS symptoms and
further decreased functional capacity in females.

Various physical examinations are used to identify CTS, the
most common of which are Tinel’s, Phalen’s, and reverse Pha-
lens tests."" In the current study, Tinels test of the right hand
produced a positive result in 84% of those in the hypermo-
bile group and 66% of the nonhypermobile group, with this
difference being statistically significant. Similarly, Phalen’s and
reverse Phalen’s tests produced significantly more positive
findings in the right hand than in the left hand (70% and 86%,
respectively, in the hypermobile group, and 41% and 66% in
the nonhypermobile group).

The higher rate of positivity identified in the right hands
of participants in the BJHS group using Tinel’s, Phalens, and
reverse Phalen’s tests was attributed to the right hand gener-
ally being exposed to more recurrent trauma due the higher
prevalence of right-hand dominance and associated greater
use of the right hand in daily life.

The exact cause of neurological symptoms in BJHS remains
unclear."*"® Nerve injury may be induced by recurrent trau-
ma caused by joint laxity. A study of 114 BJHS patients diag-
nosed 36 patients with CTS neurophysiologically.® Another
study neurophysiologically diagnosed CTS in only 1 of 15 pa-
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tients with hypermobile Ehlers—Danlos Syndrome."” A study
that evaluated the clinical profiles of BJHS patients identified
CTSin only 1 of 84 patients."® There is only one report of BJHS
possibly being responsible for CTS,® indicating that the re-
lationship between CTS and BJHS has not been adequately
explored or demonstrated. The present study identified BJHS
in 56 (56%) of 100 patients with CTS.

Body weight is a risk factor for the development of both
CTS and BJHS.”?' BMI in the present study was significantly
higher in the hypermobile patients than in the nonhypermo-
bile group, which supports the premise that high BMI is a risk
factor for CTS and BJHS.

The study had some limitations. The sample was small, and
males were excluded. There is therefore a need for research
involving larger samples that include both sexes.

Conclusion

This study was the first to investigate the effects of BJHS on
CTS symptom severity and functional capacity. The findings
showed that BJHS increases symptom severity and decreases
functional capacity in patients with CTS. Therefore, hyper-
mobility should be tested and an intense exercise program
should be implemented, especially in females with CTS. Fur-
ther studies with large case series are warranted to obtain more
information on this subject and confirm the findings of the
current study.
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