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ABSTRACT

Background: de Quervain’s tenosynovitis is an inflammation of abductor pollicis longus (APL) and extensor
pollicis brevis (EPB) muscle tendon sheaths at the level of radial styloid process. Its conservative management
includes nonsteroidal anti-inflammatory drugs, wrist and thumb immobilization, ultrasonic therapy (US Th.) and low level laser therapy
(LLLT). Literature is scanty on comparative efficacy of US Th. and LLLT for its management. This prospective study evaluates outcome of US
Th. versus LLLT in de Quervain’s disease. Materials and Methods: Thirty patients clinically diagnosed de Quervains tenosynovitis were
included in the study and randomly assigned to two groups.The average age was 36 years (range: 21-45 years). One group was given LLLT and
the other US Th. for a total of 7 exposures on alternate days. The clinical criteria used were Finkelstein’s test, tenderness over radial styloid
(Ritchie’s tenderness scale), grip strength, pain (visual analog scale [VAS]) and radiological criteria was ultrasonographic assessment of
changein thickness of APL and EPB tendon sheath. They were measured before commencement and at the end of seven sessions of therapy, as
per standard procedure. Results: Significant improvement was seen within both groups in the following outcome measures assessed:
Ritchie’s tenderness scale, grip strength and VAS. Finkelstein's test was not significantly improved in either groups. Ultrasonographic
measurement of tendon sheath diameters, the mediolateral (ML), and anteroposterior (AP) diameters was not found to be significantly
differentin the US Th. group and the laser therapy group after treatment. On comparing both the groups, no statistically significant difference
was found. However, looking at the mean values, the grip strength and VAS showed better improvement in the US Th. group as compared to
thelaser therapy group. assigned to two groups.The average age was 36 years (range: 21-45 years). One group was given LLLT and the other US
Th. for a total of 7 exposures on alternate days. The clinical criteria used were Finkelstein's test, tenderness over radial styloid (Ritchie's
tenderness scale), grip strength, pain (visual analog scale [VAS]) and radiological criteria was ultrasonographic assessment of change in
thickness of APL and EPB tendon sheath. They were measured before commencement and at the end of seven sessions of therapy, as per
standard procedure. Results: Significant improvement was seen within both groups in the following outcome measures assessed: Ritchie's
tenderness scale, grip strength and VAS. Finkelstein's test was not significantly improved in either groups. Ultrasonographic measurement of
tendon sheath diameters, the mediolateral (ML), and anteroposterior (AP) diameters was not found to be significantly different in the US Th.
group and the laser therapy group after treatment. On comparing both the groups, no statistically significant difference was found. However,
looking at the mean values, the grip strength and VAS showed better improvement in the US Th. group as compared to the laser therapy

group.

[2-4].

INTRODUCTION:

Dequervains disease named after the Swiss surgeon Fritz de
quervain,who identified first in 18951t is an inflammation of the
sheath or tunnel that surrounds two tendons that controls thumb.It
is caused by repetitive use of the thumb in combination with radial
deviation of the wrist.(pinching.wringing. lifting. gardening,
knitting,

Dequervains'tenosynovitis (inflammation of abductor pollicis
longus[APL] and extensor pollicis brevis|[EPB] muscle tendon
sheath) is arepetitive strain injury or a cumulative trauma disorder'”"
Patient usually presents complaining of radial wrist pain with thumb
movement and tenderness over the first dorsal compartment.
Diagnosis is usually concluded by a positive Finkelstein's test ,as well
as the presense of tender nodule over radial styloid. Finkelstien's test
was first described in 1930 and has recently been described as being
performed in four stages: first with the application of gravity assisted
gentle active ulnar deviation at a wrist, then the patient actively
deviates the wrist in an ulnar direction, then further passive ulnar
deviation by the examiner and in the final stage the examiner
passively flexes the thumb into the palm. The reliability ,specificity,
sensitivity has not being reported, but it was claimed that staged
method of testing may be more accurate with higher sensitivity and
specificity.Other tests are indicative of this condition including a
decrease in pinch and thumb strength measurenments on the
symptomaticsite.

It is commonly managed nonoperatively by non-steroidal anti-
inflammatory drugs,wrist and thumb immobilization,ultrasonic

therapyandlowlevellaser thearapy(LLLT)

Ultrasound therapy is a therapeutic modality widely used for
management of various soft tissue and musculoskeletal disorders.
Although its mechanism ofaction is not clearly understood.”*"

Its efficacy has been questioned in the past”"Most of the reviews and
metaanalysis conducted on ultrasound therapy are lacking in
specific information regarding the description of randomization
methods,an ultrasound apparatus,mode of delivery,size of
ultrasound head,treatment time and dropouts” .

Well-designed research studies are required to justify the use of
ulstrasound,especiallyin vivo.

Lasers have been used for photobiomodulation"*

The available literature gives conflicting results regarding the efficacy
of the modality in management of soft tissue disorders""” and lack of
descriptive information,further makes analysis difficult.

Low level laser therapy is effective in the management of the
Dequervains'tenosynovitis™

As demonstrated ultrasonographically,however,studies on
comperative efficacy of Low level laser therapy and ultrasound
therapy in management of soft tissue disorders are not many"**

This study assessed and compared the efficacy of ultrasound therapy
andlowlevellaser therarapyin Dequervains'tenosynovitis.
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MATERIALAND METHODS:

Aims and Objectives

To compare the two different conservative modality of management
between ultrasound therapy and low level laser therapy for De
quervains' tenosynovitis.

Studydesigns:

30 consecutive patients attending the orthopaedics out patient
department having clinically diagnosed De quervains' tenosynovitis
on the basis of positive Finkelstein'stest* were included in this
prospective study.

There were 28 females and 2 males patients.The average age was 36.6
years (range 21-45 years).

» Inclusion criteria: females and males ages between 21-45 years

*  Exclusion criteria: cervical spondylosis with or without radiating
pain,hypertension,diabetes mellitus ,Carpel tunel
syndrome,first CMC joint arthritis,Superficial radial neuritis
fracture of upper extremity or any other chronic condition like
rheumatoid arthritiss

An informal consent for participation in the study was taken.The
study was approved by the institutional ethical committee.

Level of study:

Prospective comparative study [therapeutic];

A study in which patient group are separated non randomaly by
exposure or treatment with exposure occurring after the initiation of
study.

The patients included in the study were randomly divided in two
groups,one group (n=15) received ultrasound therapy and the other
group(n=15) received lowlevellaser therapy.

The clinical diagnosis was done by the orthopedician.Application of
therapy was done by the physiotherapist.Finkelstein's test which
involves grasping the patients's thumb and quickly moving the hand
ulnarward was performed.Tenderness elicited over the tip of the
radial styloid process was taken as a positive test.

Tenderness or pressure over the radial styloid was graded by
Ritchie's tenderness scale” The grades were grade-1 -tolerable
pain,grade-2- patient winces on pressure and grade-3-patient winces
and withdraws hand.

Grip strength”" was measured by a standard mercury sphygmoman-
ometer. The elbow and arm were supported on a table and the elbow
flexed to 90".The cuff was then pressed in the cylindrical grasp.The
elevation of the mercury column was recorded 3 times.The average of
threereadings was taken.

An endolaser 476 with a pencil probe (wave length 830nm,power 30-
40 mw,beam diameter 40mm at 10mm from the probe, angle of
divergence 2.5". Exposure time for 2 min. Energy in joules 37/cm’ was
used for treatment. The low level laser therapy was applied twice per
session. Once the probe was held stationary in contact with skin at
radial styloid and second time along tendon sheath. The laser probe
and the part to be treated were cleaned with 70% alcohol to remove
any oil and dirt from the skin surface for better penetration.
Protective goggles were worn by patients and therapist. 3Mhz
ultrasound generation was used for ultrasound therapy.Anaquasonic
gel was used as a coupling medium. For ultrasound therapy, the
pulsed mode to expose the area over radial styloid by 5ms and 5ms
off. A space average intensity of 0.8w/cm’(depth of lesion 0.5 cm
approximately )for a period of 3 min was delivered.

The following outcome measure were used namely Finkelstein's
test,tenderness over radial styloid (Ritchie's tenderness scale),grip
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strength ,pain as assessed by visual analogue scale(VAS).

All the outcome measure were done before commencement and
after the end of therapy.

Clinically,the improvement was assessed subjectively by the patient,
using VAS(26) (0=no pain,10=severe pain).

The clinical tests were repeated before raducing the dosage of
laser/ultrasound therapy ifimprovement was observed. The patients
were given ultrasound therapy /low level laser therapy for 21 days.

Testing of optical output was performed regularly before and the end
oftreatment.

Precautions regarding avoidance of forceful movements of the
thumb were explained to the patients.

DISCUSSION:

30 cases of De Quervains tenosynovitis were treated by ultrasound
and low level laser therapy. The purpose of the our study was to
compare the effectiveness between ultrasound and low level laser
therapyin De quervains tenosynovitis.

De quervains tenosynovitis is more commonly seen in perimeno-
pausal women and women of childbearing age and hence the age
range taken that is 20-45 years. Women are seen to have a
significantly higher rate of occurance of De quervains tenosynovitis
as compared to men.There were only 2 male patients in this study.

Faithful and Lamb observed that the nondominant hand is generally
more affected. The greater involvement of the nondominant
extremity in our patients, who do all kinds of manual work associates
well with the findings of Gousheh et al..They found that occupation
has no relationship to occurrence of De quervains tenosynovitis on
the dominantside.

Mardiman S, Wessel ], Fisher B observed thatultrasound therapyand
Lowlevellaser therapy cause a decrease in pain,decrease in Ritchie's
tenderness scale and VAS scale improvement in all the patients and
was found to be statistically significant.

Finkelstein's test is the classic diagnostic test for De quervain's
disease. Finkelstein hypothesized that entrapment of the extensor
pollicis brevis (EPB) and abductor pollicis longus (APL) tendons into
the first extensor compartment was responsible for the pain over the
radial styloid.we had also used this test as a clinical parameter for
diagnosing the De quervains' tenosynovitis.

Correa F, Lopes Martins RA observed that ultrasonic therapy and
Low levellaser therapy both produce similar bio stimulatory effects,
both modalities reduce inflammation and promote healing and
should be useful in the management of tenosynovitis.

A study conducted by Saunders"” compares ultrasound therapy
versus Low level laser therapy in the treatment of supraspinatus
tendinosis.Measurements were taken before and after treatment for
muscle weakness secondary to pain (Pain analog scale),disability,
SSand tenderness. The treatments were given for 3 weeks. They found
that Low level laser therapy is the treatment of choice in suprasp-
inatus tendinosis. Ultrasound also improved symptoms but was not
significantly different from the controls who received advice only.

In our study, both Low level laser therapy and ultrasound therapy.
showed an improvement in De quervains tenosynovitis. The
ultrasound therapy group showed marginally better improvement as
compared to Lowlevel laser therapy.

RESULTS:
The difference in the age (P=0.521), inlowlevellaser and ultrasound
therapy groups were not statistically significant implying that the
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groups were comparable as regards to [Table 1].

Ofthe thirty patients taken up for the study, the left side was involved
in 17 (59%), and the right side (dominant extremity) was involved
only in 13 patients. Bilateral involvement was seen in two patients.
However only the more affected extremity was included in the study.

Finkelstein's test conducted before and after treatment was not
statistically significant in both the groups, that is, low level laser
therapyand ultrasound.

Grip strength was found significantly improved in the ultrasound
therapy (P = 0.006) and low level laser therapy group (P = 0.002) (as
per the Bonferroni criteria,the threshold critical P value is
considered as <0.013 since there are four comparisons in total). Grip
strength for both the groups, before and after the treatment values
were significantly different from each other within the groups, but
not between the groups.

Visual analog scale when compared between groups, the change was
not found statistically significant though within groups it was found
significant Looking at the mean values, the grip strength and VAS
showed better improvement in the uktrasound therapy group as
compared to the low level laser therapy group. The results imply that
ultrasound therapy is slightly more effective than low level laser
therapy.

Demographic | Ultrasound | Low level
data therapy(n=1| laser
5) therapy
(n=15)
Extremity 8/7 5/10
involved(right
/left)
Sex(female/m 15/0 13/2
ale)
Mean Mean P(Mann- |Significance
SD SD whitney U-
test)
Age 344 36.4 7.5 0.521 Not
6.20 significant
Table 2: Grip strength
Grip strength [Ultrasound [Low level IP(Mann- [Significance
therapy laser whitney U-
(n=15) therapy(n=15)|test)
Mean  SD [Mean SD
Before 116.60 59.58 |111.15 42.40( 0.830 Not
treatment significant
After 152.32 69.78 |132.40 49.45| 0.561 Not
treatment significant
IP(sign-test) 0.006 0.002
Significance [Significant Significant
Table 3: VAS for pain
VAS Scale | Ultrasound | Lowlevel | P(Mann- |Significance
therapy(n=1 [laser therapy| whitney U-
5) (n=15) test)
Mean SD|Mean SD)|
Before  [9.10 1.3508.75 1.55 0.560 Not
treatment significant
After (441 3.00/4.20 3.44] 0.709 Not
treatment significant
D(sign-test) | 0.001 0.0015
Significance | Significant | Significant
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