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ABSTRACT
Objectives : To compare the effect of both wrist splint and wrist-metacarpophalangeal splint at night
using Symptom Severity Scale (SSS) and Functional Status Scale (FSS) and to know the validity and
reliability of Indonesian version of SSS dan FSS.
Methods : This study enrolled 19 subjects in each of the two groups that were given neutral wrist splint
and exercise in one group (group A) and neutral wrist-metacarpophalangeal splint and exercise in the
other group (group B).
Results : Indonesian version of SSS and FSS have been proven valid with rs lowest = 0.360 and
highest 0.810 (>0.3) and reliable with a SSS = 0.762 dan FSS = 0,781 (> 0.7). There were significant
improvement score of SSS and FSS in each group with p value <0.001. There were greater functional
improvement in group treated with wrist-metacarpophalangeal splint (group B) with p value = 0.036
(p<0.05).
Conclusions: There was improvement of SSS and FSS in both groups of study with greater improvement
of in wrist-hand splint group.

Keywords: Carpal Tunnel Syndrome, wrist splint, wrist-hand splint,,nerve and tendon gliding, SSS,

FSS.

INTRODUCTION

Use of wrist splint is a part of the non-
pharmacologic management for Carpal Tunnel
Syndrome (CTS) in Physical Medicine and
rehabilitation. CTS is a group of signs and
symptoms of neuropathy due to accumulative
repetitive injury that entraps the median nerve
passing wrist area.
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Most of CTS patients are women within 30
to 80 year-old, with peak of incidence occurs at
age of 60."”

Clinical manifestations are pain, numbness
and tingling sensation on the thumb, index finger,
middle and an-half of fourth finger, which is
commonly felt and awakens patients at night.®®
Symptoms severity of CTS can be measured by
using Symptom Severity Scale (SSS), a scale
developed by Levine et.al 1993. Functional
Status Scale (FSS) is used to measure functional
status of patient with CTS. Both scale proved
valid and reliable.” Conservative treatment of
CTS consists of pharmacological and non-
pharmacological. Surgery management is
done in advanced cases. Non-pharmacologicl
management consists of wrist splint use,
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nerve and tendon gliding exercise, physical
modalities,and modification of symptom-
related activities. ."'®!"" Wrist splint is used in
CTS on volar part to limit wrist motion and
places the wrist at a neutral position by an
angle of 0°to reduce pressure on the carpal
tunnel.*!" Putting the splint on the neutral
position due to biomechanic description that
the pressure on carpal tunnel will be the least
when wrist put at neutral position, flexion
and extension of the wrist will be increasing
pressure on that tunnel.'”” Brininger at.al (
2007) showed that a night splint resulted in
significant improvement of SSS and FSS.
Other result showed that using a neutral wrist-
hand splint, hand refers to metacarpophalangeal
(MCP) joint gave a greater improvement
of perbaikan nilai SSS than cock-up wrist
splint.!® Reasonable explanation describes that
as the fingers actively flexed, particularly on
MCP joint, lumbrical muscles get in the tunnel
and increase the pressure.'>!* It is still unclear
whether the MCP splint will give a better
resu;t than a neutral wrist splint. Therefore,
this study was conducted to compare effect of
using both splint above which used at night, to
SSS score dan FSS and to analyze validity and
reliability of Indonesian version of SSS dan
FSS. We surmise that using a wrist-MCP splint
and exercise would be giving a better result in
decreasing SSS and FSS scores than beutral
wrist splint and exercise for CTS.

METHODS

This was a randomized controlled trial, pre and
post. Subjects were divided randomizely into
two trial groups. One was a neutral wrist splint
and exercise (group A), the other was neutral
wrist-MCP splint and exercise (group B). We
conducted this trial at Physical Medicine and
Rehabilitation Department, Hasan Sadikin
Hospital Bandung. Number of sample was 19 in
each group. Subjects were included to trial when
meeting the criterias; idiopathic CTS refers to
Rempel’s , mild grade, female, 40 — 60 year-old,
understand oral and written instruction, taking
NSAID oral was washout for 2 weeks before
trial.!*!* Subjects were exclude when having
bilateral CTS, has history of CTS surgery ,
got steroid injection on fleksor retinakulum,
got physical modalties therapy, thenar muscle
atrophy, VAS > 7. Subjects were dropped out
when not able to exercise 3 times a day, and
rejected to participate in study. Materials used
in this study were assessment form including
identity,  history, physical examination,
electrodiagnosis evaluation; logbook consists of
persetujuan nerve and tendon glidingexercise,
signed form of supervisor of splint use, diary
of daily activities within 24 hours for 2 weeks.
We used thermoplastic wrist splint int this study

We conducted a preliminary study of 20
subjects to have a valid and reliable Indonesian
version of SSS and FSS. Test-retest methods

Figure 2. Neutral wrist - MCP splint. '



were used for repeated test in one hour distance
and measured it with alfa Cronbach. Each
item scores was correlated to the total score by
using correlation coefficient rank Spearman
to measure validity of those instruments. All
randomized subjects in group A and B signed
informed concent to participate in this study.
Subjects in both group were measured with
SSS dan ESS in pre trial. Group A was using wrist
splint with 0° while group B using Wrist-MCP
splint with angle 0°. Splint was used at night
(= 6 hours) everyday for 2 weeks. Both group
conducted nerve and tendon gliding.exercise
which was done consecutively in which every
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motion was held for 5 seconds and 10 times
repeatedly. Exercise was done everyday, 5 times
daily. All programs was recorded in logbook and
signed by subjects and supervisor who living at
the same house. Logbook was collected once a
week for 2 weeks, along with the subject when he
or she visited hospital for SSS, FSS and exercise
technique evaluation.

Data was analized by using SPSS for
Windows ver 13.0. We used Mann-Whitney
to measure hyphotesis to compare effectivity
on both groups. Significance of results was
determined regarding p value < 0.05.

Table 1. Validity of each item in SSS and FSS

. SSS No. FSS
No. question - o question . o

q, 0.543 0.007 q12 0.810 0.000
q, 0.513 0.011 ql3 0.530 0.008
q 0.589 0.003 ql4 0.419 0.033
q, 0.402 0.040 qls 0.467 0.019
qa, 0.600 0.003 q16 0.746 0.000
q 0.515 0.010 ql7 0.769 0.000
q, 0.420 0.033 q18 0.764 0.000
q, 0.512 0.011 q19 0.490 0.014
a 0.587 0.004

a, 0.360 0.060

a, 0.383 0.048

RESULTS means these instruments are reliable.

Preliminary trial for reliability of SSS and FSS
showed Alpha-Cronbach for SSS 0.762 and FSS
0.781 that statictically significant (> 0.7), which

Tabel 1 shows the lowest rank Spearman
coefficient correlation 0.360 and the highest
0.810 which is statistically significant (> 0.3), this
result shows that those instruments are valid.

Table 2. SSS value on group A and B

A

B

SSS (n=19) (n=19) p”

Baseline
Median 2.55 2.45 0.357
Range 1.55-3.82 1.27-4.00

I (week I)
Median 1.36 1.55 0.373
Range 1.09-2.64 1.09-2.55

11 (week II)

Median 1.18 1.18 0.307
Range 1.00-1.73 1.00-1.82

*) p value was measured according to Mann-Whitney test,significance 0.05.
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Characteristic of subjects showed that
both group were not statistically different p >
0.05 according to age (p = 1.000), education (p
= 0.707), activities (p = 0.461), affected hand (p

= 1.000), length of symptoms (p = 0.977), and
body mass index (BMI) (p = 0.441).

Table 2 shows decrease of SSS on baseline
(SSS 1), second (SSS II) on both group. Baseline

Table 3. FSS value of group A and B

A B .
FSS (n=19) (n=19) p’
Baseline

Median 2.00 2.13 0.352
Range 1.13-3.29 1.29-4.00

1 (week 1)
Median 1.43 1.29 0.178
Range 1.00-2.12 1.00-2.00

11 (week II)
Median 1.25 1.00 0.036
Range 1.00-1.57 1.00-1.70

) p value was measured by Mann-Whitney test, significance 0.05.

SSS on both group were p = 0.357 (p > 0.05)
means no difference of baseline SSS on both
group. The result of SSS I value was not
statistically different between both group, (p =

0.373; p > 0,05), neither did the SSS II of both
group (p = 0.307; p > 0.05).

Table 3 shows decrease of FSS on baseline
(FSS 1) either on second (FSS II) on both group.

Table 4. Change of SSS value in each group

Change A B

SSS value % Nilai p” % Nilai p”
Baseline -1 46.67 <0.001 36.73 <0.001
I-1I 13.24 <0.001 23.87 <0.001
Baseline 11 53.73 <0.001 51.84 <0.001
*) p value was measured by Wilcoxon test,significance 0.05.

Table 5. Change of FSS value in each group

Change A B

FSS value % Nilai p” % Nilai p”
Baseline -1 28.50 <0.001 39.44 <0.001
-1 12.59 <0.001 22.48 <0.001
Baseline —I1 37.50 <0.001 53.05 <0.001

*) p value was measured by Wilcoxon test,significance 0.05.

Baseline FSS value of both group was p = 0.352
(p > 0.05) that means no significant different on
both group.. FSS I value of both group was also
not statistically different (p = 0.178; p > 0.05).
Hasil FSS II value of both group, however, was
significantly different (p =0.036; p < 0.05).
There was a significant decreased FSS (p <
0.001; p < 0.05) between baseline FSS with FSS

I, baseline FSS with FSS IT and FSS I with ESS
IT on both group.

DISCUSSION
Levine et.al showed a wvalid and reliable

English version of SSS dan FSS to measure
severity of CTS and ability of a CTS patient to



do the activity of daily living..” To use those
instruments in this study, we should translate
them into an Indonesian version. Preliminary
study conducted to 20 subjects found a valid and
reliable instrument which then would be used to
measure severity of CTS and functional status of
subjects with CTS.

Characteristic of subjects included in both
group was statistically not different which is a
homogen group to compare. Subjects in this
study were women because data shows that is
CTS 4 to 5 times more occurred in women. In
the United State,s 70% of CTS patients were
women. This study limited the age of subjects
from 40 to 60 year old refers to study that
most of CTS patients aged 40 — 60 year and
peak incidence at 60.>'** The most common
occupation in this study was housewife , was
similar to Baysal et.al stated that an intensive
use of hand by housewives plays important role
in CTS incidence.” CTS could be occurred uni-
or bilateral in which a dominat hand is more
likely affected. In this study, all subjects were
right-handed and suffered CTS mostly on the
right hand.1 Subejcts had been suffering CTS
for 0,5 to 12 months. Burke et.al studied the
use of splint on CTS patients who had been
suffering CTS for 2y. They concluded that
recovery of CTS was not related to the length
of symptoms.* Obesity is a risk factor for CTS,
then obese subjects were excluded from this
study, We referred to obesity’s criteria of World
Health Organization (WHO) BMI is > 30 kg/
m2.23,24

We included mild grade CTS on this study
which had no thenar muscles. Muscle weakness
indicates patients need a surgery intervention."
A conservative treatment is choice of therapy for
mild grade CTS. Conservative treatments given
were wrist splint use and nerve and tendon
gliding exercise which are treatment choices
for mild CTS."*'® Using a splint all day long will
disturb activities and leads to low compliance
of patients, therefore, regarding Walker et.al we
determined a night splint use.'>'¢

There was a significant difference from
baseline value to SSS I and SSS II in both groups,
respectively similar to study of Burke et.al. This
study along with Burke’s suppoet other study
that stated that splint use will give improvement

INDOJPMR VOL.1 TAHUN 2012 | 67

maximally in 2 to 3 weeks.."**?” Gravlee and
Durme stated that more decreasing symptoms
occurred in using neutral wrist splint than with
a cock up splint with 20° of wrist extension and
decreased symptoms occurred in 2 first weeks of
splint use.?®

This result support the theory that the
least pressure to carpal tunnel gained on neutral
position of wrist as 0° so that decrease pressure
on median nerve on the tunnel. Using a wrist
splint based on this theory will be decrease
symptoms of CTS.'»!*2! Gelbermen et.al found
that pressure on the tunnel at neutral position
of wrist was 32 mmHg, at 90° flexion was 94
mmHg, and 90° of extension was 110 mmHg.
Tunnel’s pressure on healty subjects was 2,5
mmHg at neutral position, 31 mmHg at flexion
and 30 mmHg at extension.”

Improvement on group B supports the
theory above and by limited MCP flexion , it
prevents the lumbrical muscles entering the
tunnel so that pressure in the tunnel would
not be increased. '*'* Brininger et.al found that
neutral wrist-MCP splint had more improved
SSS value than cock up wrist splint.'

A nerve and tendon gliding exercise
is able to stretch and detach in the tunnel,
widening the contact area between median
nerve with transversal carpal ligament, reducing
tenosunovial edema, improve blood supply
of median nerve and reduce pressure in the
tunnel. Seradge et.al measured the pressure in
the tunnel in vivo and found that regular active
motion exercise of wrist and fingers for one
minute had decreased the pressure in it. Alkalin
et.al found a greater improvement in subjects
who used neutral wrist splint and did nerve and
tendon gliding exercise compared to them who
only used a neutral wrist splint.**?*

We found insignificant difference of
SSS I between group A and B. This might be
caused by a same program which were splint
and exercise though a different splint. Previous
studies showed wrist splint and exercise had
already given a good improvement, therefore, a
Wrist-MCP splint would not be a big difference.
A study using neutral wrist- MCP splint by
Brininger et.al compared neutral wrist-MCP
splint to cock up wrist splint found that Wrist-
MCP splint gave a better improvement of
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§SS."> That study supports theory above that
20° of wrist extension causes increased tunnel’s
pressure.

This study found an improvement of
ESS from baseline to week I, week I to II and
from baseline to week II on both groups. This
improvement of functional staus occurred in
both groups. Elicited symptoms will affect the
activity of daily living in patients. A decrease
of symptoms measured by SSS will improve
functional status of patients which was measured
by ESS. This result states that the more severe
CTS, the worse functional status of patients
with CTS. It is can be assumed that FSS value
is inversely to the SSS value that was proved by
correlation test.

That the result of FSS I value in both groups
was not significantly different might be related
to insignificant improvement of SSS value in
both groups. From ESS II, however, we found
a significant difference between both groups in
which B had a greater improvement. This result
supports the hypothesis that neutral wrist-MCP
splint will give more improvement than a wrist
splint.

Use of SSS and FSS as measurement was not
sufficient and so limits this study. We suggest to
use nerve conduction velocity electodiagnosis as
one of measurement to evaluate improvement
more objectively. Besides that, we could not
observe directly the use of night splint although
we had given direction to use splint at least
6 hours at night, this then could lower the
accuracy to evaluate subject’s compliance.

CONCLUSIONS

SSS and FSS are valid and reliable instruments to
measure severity of CTS and functional status
for CTS patients. Both neutral Wrist splint and
exercise and neutral Wrist-MCP splint and
exercise give significant improvement of SSS
and FSS on both group. There was a clinically
difference of SSS between booth groups but it was
not statistically. The group of Wrist-MCP splint
and exercise gave better result and statistically
difference of FSS II than the other group.

Based on these results we recommend to use
Wrist-MCP splint in neutral position in clinical
practice for mild CTS. We suggest to a further

study that uses regular NCV electrodiagnosis to

measure objectively the improvement of splint

use as described above. It is suggested to test the

correlation between SSS and FSS, and also by

homogenizing the occupation of subjects may

reduce limitation of low compliance.
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