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To compare Anodyne Therapy effect and the traditional physiotherapy effect on de Quervain 
tenosynovitis present study was performed. Thirty two patients with de Quervain tenosynovitis with 
mean age 48.29 ± 11.29 years were divided equally into experimental group 1 and experimental group 
2. Each subject in the experimental group 1 performed 12 session of traditional physical therapy 
program which include low frequency ultrasound, and Kinesio taping in addition to stretching exercises 
as a home program, while each subject in the experimental group 2 perform 12 sessions of anodyne 
therapy (day after day)in addition to stretching exercises as a home program. Evaluation of Intensity of 
pain and degree of functional ability prior to the treatment, immediately at the end of the 12 sessions and 
later on after 90 days.  Experimental group 1 and 2 showed reduction in the repetitions of pain attaches 
through the week as well as reduction in numbers of pain hours during the days. Both treatment 
methods showed reduction in the general pain intensity and during ulnar deviation of wrist joint as 
evaluated using the VAS. Both anodyne therapy and conventional physical therapy reduce the pain 
intensity and improve function in the de Quervain tenosynovitis patients. Anodyne therapy alone reduced 
the frequency of analgesic intake by de Quervain tenosynovitis patients at the last evaluation which was 
done on 90 days after the last session. 
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INTRODUCTION 

Monochromatic infrared energy (MIRE) which 
was known as Anodyne Therapy is a device that 
approved in 1994 by the U.S Food and Drug 
Administration (FDA) 1. Various musculoskeletal 
disorders and soft tissues injuries and trauma 
were treated by anodyne therapy as it leads to 
increasing circulation and decreasing pain2. 
Anodyne therapy was established as a treatment 

method of many conditions as peripheral 
neuropathy especially diabetic one, different types 
of ulcers, and soft tissue injuries, including 
Temporo mandibular joint dysfunction, also 
different types of repetitive trauma and over use 
inflammation and localized myofascial pain 3. 
Anodyne therapy convey its array to therapy 
energy which involve 60 super luminous Gallium 
Aluminum Arsenide diodes4,  anodyne therapy 
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device has a control segment that attached to this 
Gallium Aluminum Arsenide diodes to pulse the 
MIRE at 292 times/second1. 

The Monochromatic infrared energy (MIRE) 
device is a conservative treatment methods that 
doesn’t include any medication induction, but 
produce its effect though producing photo energy 
with a wavelength of 890nm5. The diode array 
should be applied directly over the affected skin, 
for increasing the monochromatic infrared photo 
array that energizing cell effect in the epidermis 
and the most superficial portion of the dermis, 
through its warming effect on the skin6.  

The monochromatic infrared photo energy 
with a wavelength of 890nm penetrates the skin 
and be absorbed by hemoglobin in the rete 
capillary loops in the papillary dermis5.The 
benefits of the MIRE depend on contact with skin 
contact, pulse power , length of the wave , power, 
and energy density6. The power density per diode 
array of monochromatic infrared photo energy of 
up to ten mille watts for each cm2, with  density of 
photon energy up to 1.6 joules for each in one 
minute and pulsed adjustable radiant power of up 
to 10 mille watts for each diode 7. Therefore, 
treatment duration of 20-30 minutes of 
monochromatic infrared photo energy when 
applied directly over the skin produces up to 48 
joules/cm2. The monochromatic infrared photo 
energy topical heat effect and a transient increase 
of local release of nitric oxide describe the 
mechanism of anodyne therapy in pain relieving6, 

8. Because any type of light either visible or 
nonvisible, developed by photons, and the 
photons size or mass depends on the special 
wavelength of this light, specific skin area should 
first absorb light to stimulate the photons 
biological effect. For best absorption, the light 
should be placed perpendicularly and in direct 
contact over the targeted tissue. Also 
homogenous wavelength photo energy is more 
effective than light composed of several 
wavelengths9. 

The de Quervain tenosynovitis is one of the 
most common tendinitis in the hand and wrist10. 
Compression on the abductor pollicis longus 
(APL) and the extensor pollicis brevis (EPB) 
tendons caused by narrowed tenosynovitis of the 
first dorsal compartment of the wrist is the main 
cause of de Quervain tenosynovitis11. Wrist 
dorsolateral aspect pain which referred toward the 
thumb along the lateral aspect of the forearm is 
the main complain of the patient with this 
condition12. 

Many studies concluded that women have 

greater incidence of de Quervain tenosynovitis, 
with a male -to-female ratio as low as 1:813, 

14.Pregnancy or the postpartum period is the 
significant period of more suffering from de 
Quervain tenosynovitis 14.Rheumatoid arthritis 
also in some cases leads to de Quervain 
tenosynovitis due to mal alignment and 
deformities that result from Rheumatoid arthritis, a 
positive Finkelstein test is the standard and usual 
finding which represent the de Quervain 
tenosynovitis clinically15. 

De Quervain tenosynovitis symptoms and 
pain usually relieved by thump and wrist splinting, 
however the splinting restriction to the normal 
movement of the thump and wrist prevent most of 
the patients from wearing it for the adequate 
period16. Reducing the inflammation and 
thickening of abductor pollicis longus and the 
extensor pollicis brevis is the aim of corticosteroid 
injection in first dorsal compartment sheath17. 

Another method to alleviate the compression 
on abductor pollicis longus and the extensor 
pollicis brevis tendons is a release of the first 
dorsal compartment surgically 18. Although 
deQuervain tenosynovitis surgical release is a fast 
process and straightforward, but its complications 
may be profound and permanent17, 18 .The most 
common complication of surgical release are 
superficial radial nerve injury, neuritis resulted 
from sharp injury or adhesion and subluxation of 
released tendons, also if the tendon slips of the 
abductor pollicis longus are mistaken during the 
release, the persistent entrapment symptoms are 
possible 19. Many Physical and occupational 
therapy modalities were used in de Quervain 
tenosynovitis treatment such as cryo therapy, 
ultrasound, low intensity laser, iontophoresis and 
phonophersis 20.  

There is no adequate researches that 
investigate the use of the monochromatic infrared 
photo energy in patients with de Quervain 
Tenosynovitis21.  So the purpose of current study 
was to investigate the influence of anodyne 
therapy versus traditional physical therapy on de 
Quervain tenosynovitis: 

Experimental group 1 –low intensity 
ultrasound application on radial dorsal zone in 
addition to stretching of the thenar eminence 
muscles into thumb extension and abduction as 
well as active stretching the thenar eminence 
muscles which was performed by the patient as a 
home program .Experimental group 2 – 
application of anodyne therapy pads on radial and 
ulnar zone, together plus stretching of the thenar 
eminence muscles actively as a home program. 
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MATERIALS AND METHODS 

Study design: a clinical randomized, 
comparative and prospective study. 

Subjects of the study: 
32 subjects suffered from de Quervain 

tenosynovitis were included in this study. Patients' 
histories as well as physical examination and 
positive Finkelstein test were used for patient 
diagnosis.  

Local Ethics Committee approved the protocol 
of this research work, also at the beginning of this 
study each patient applied an informed written 
consents.  

Subjects  inclusive  criteria: patients with de 
Quervain tenosynovitis were diagnosed  by 
special orthopedic physician,  their age were from  
21 to 67 years; persisting pain for   more than  90 
days.; patients using pacemaker or on  
anticoagulant medication were excluded from this 
study also patients with  coagulation disease, 
other musculoskeletal disorders in the upper 
limbs, central or peripheral neuropathy, systemic 
inflammatory disease, metabolic and endocrine 
diseases and any  psychiatric disorders were 
excluded from this study . Patients mean age was 
48.29 ± 10.29 years with range from 24 to 67. 
Four patients (12.5%) from the thirty two patients 
included in this study were male, while the 
remaining twenty eight patients (87.5 %) were 
female. Only fourteen patients (43.99%) were 
unilaterally affected, only 8 patients (25%) didn’t 
use analgesics while the remaining twenty four 
patients (75%) were on medication for reducing 
pain. Most of the patient included in this study 
were overweight (26) also eleven patient (34%) 
didn’t participate in regular exercise. 

All Participants were divided randomly to 
anodyne therapy group and conventional therapy 
group using 1 to 100 numbered blank folders. 
Only one independent investigator, blinded to 
group allocation, conducted the testing 
procedures at both the initial and final sessions. 
After initial testing, participants began the 
treatment on the same day. Another licensed 
physical therapist performed all interventions with 
participants in both groups. All participants 
received three sessions per week for four weeks. 

Instrumentation: 
The monochromatic infrared photo energy 

intervention was administered using the 
Anodyne® Therapy System, model 480 (Anodyne 
Therapy, LLC, and Tampa, FL), which consists of 

a power basic unit with eight treatment pads, each 
one has a sixty   diodes from gallium aluminum 
arsenide. The anodyne LEDs area for each 
therapy pad equal 22.5 cm2, to produce a total 
area of treatment with one hundred and eighty  
cm2. So the instrument yielding a monochromatic 
infrared photo energy with 292 Hz and its 
wavelength is 890 nm through each diodes. The 
energy density for the active unit was 62.4 Joules 
per each cm2. 

 
Figure 1. Anodyne therapy units and diodes 

 
2. Therapeutic ultrasound unit: It was used for 

treatment of groups B &C, therapeutic ultrasound 
 

 
Figure 2.Therapeutic ultrasound unit with its 
transducers (ProSound ULS-1000-Medserve 
Limited. Prior Hall Business Center. United 
Kingdom) 

Procedure of Treatment 
The selected 32 patients divided randomly into 
anodyne therapy group and conventional physical 
therapy groups each one contain sixteen patients 
according to the drawn numbers: 

(1) Conventional physiotherapy group: 
 Low intensity 1.5 watts/ cm2 ultrasound at 

frequency of 1 MHz for 12 session (3 session in 
each week) were applied to the 16 patients in this 
group as well as passive stretching of the thenar 
eminence muscles into thumb extension and 
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abduction and performing resisted exercise for 
finger and thumb extension, and abduction, radial 
deviation, supination, and thump opposition. The 
same physiotherapist followed up and guided the 
all patients in this group all over the study. Active 
stretching of thenar eminence were performed by 
the patient as a home program.  

(2) Anodyne therapy group:   
In this group the patients were received the 

monochromatic infrared photo energy for 30 
minutes in addition to thenar eminence active 
stretching as a home program . Application of 
anodyne therapy for each patient was in a 
comfortable sitting position with room temperature 
240 C. To ensure compliance with the procedure 
of infection control, a plastic wrap was used to 
cover the treated area as a barrier between the 
diodes and the skin. Anodyne therapy pads were 
applied at either side of the wrist (radial and ulnar 
zone). The energy setting on the device was 
preset automatically. By the end of each session, 
the diodes were removed from the patient's wrist 
then the plastic wrap. Intervention with the 
monochromatic infrared photo energy was 
followed by active stretching exercise instructions 
as in group 1  

Evaluation 
All treated patients in each groups were 

evaluated by the same physiotherapist in the 
following patterns  
First time evaluation which was performed before 
starting the treatment procedures.  
Second time evaluation which was performed at 
the end of the all treatment sessions in each 
group. 

Third time evaluation which was performed 
following the end of treatment sessions by three 
months. The evaluations consisted of Pain 
assessment through: 
Pain periodicity, i.e. the repetition of pain attaches 
per week. 
Pain duration, i.e. the duration in hours in which 
the patient experiences the pain all over the day. 
Assessment of general pain as well as pain during 
wrist range of motion by Visual analog scale 
(VAS).Analgesics dependency during treatment. 
 
RESULTS 

Both experimental groups showed no 
significant difference in patient's age, gender, 
functional activity, affected limb and body mass 
index (BMI). Reduction of pain symptoms were 
shown in the two experimental groups. As shown 
in Table (1) in both groups, the repetitions of pain 
attaches per week were significantly reduced also 
there were significant reduction in pain hours per 
day in both groups as shown in Table (2).  While 
table (3) showed that there were significant 
reduction in general pain intensity in both 
experimental groups and table (4) showed that 
there were significant reduction in pain with ulnar 
deviation of wrist joint in the two experimental 
groups as evaluated using the VAS. Although 
there were significant reduction of the frequency 
of  analgesic intake by patients at  the third 
evaluation session at 90 days after treatment by 
anodyne therapy and the conventional physical 
therapy program as shown in Table 5. 

 
Table (1) Pain periodicity per week in both treated groups 

Number of 
pain attaches 
per week 

Conventional Physiotherapy Group Anodyne Therapy Group 

First  
Time 

evaluation 

Second  
time  

evaluation 

Third  
time  

evaluation 

First  
Time 

 evaluation 

Second  
time  

evaluation 

Third  
Time 

 evaluation 

No pain 0(0%) 4 (25%) 6 (37.5%) 0 (0%) 7 (44%) 6 (37.5%) 

One episode 
of Pain in 
week 

0 (0%) 3 (18.75%) 3 (19%) 0 (0%) 0 (0%) 4 (25%) 

twice or more 
episode of 
pain in the 
week 

16 (100%) 9 (56%) 7 (44%) 16 (100%) 9 (56%) 7 (44%) 

p*  0.001   0.008  

ANOVA – intergroup evaluation and Friedman test – intragroup evaluation p > 0.05 
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Table (2) Pain duration in the day in   both groups 

Pain 
Duration 
 along the day 

Conventional Physiotherapy Group Anodyne therapy  Group 

First 
Time 

 evaluation 

Second  
Time 

 evaluation 

Third  
time  

evaluation 

First 
 time  

evaluation 

Second 
 time  

evaluation 

Third  
 time  

evaluation 

No pain 0 (0%) 6 (37%) 8 (50%) 0 (0%) 6 (37%) 7 (44%) 

1, 2 , 3 hours of pain 7 (44%) 8 (50%) 7 (44%) 8 (50%) 9 (56%) 8 (50%) 

4 hours of pain or more 9 (56%) 2 (13%) 1 (6%) 8 (50%) 1 (6%) 1 (6%) 

p*  0.000   0.001  

ANOVA – intergroup evaluation and   Friedman test – intragroup evaluation p > 0.05 

 
 

Table (3) patients frequency according to general pain intensity on visual analog scale (VAS) in 
both groups 

VAS 
 

Conventional Physiotherapy Group Anodyne therapy  Group 

First  
time  

evaluation 

Second  
time  

evaluation 

Third 
 time  

evaluation 

First 
 time  

evaluation 

Second 
 time  

evaluation 

Third  
 time  

evaluation 

Good (0-1) 2 (13%) 8 (50%) 10 (62%) 2 (13%) 10 (62%) 11 (69%) 

Regular (2–5) 2 (13%) 3 (19%) 3 (19%) 3 (19%) 3 (19%) 3 (19%) 

Poor (6–10) 12 (75%) 5 (31%) 3 (19%) 11 (69%) 3 (19%) 2 (13%) 

p*  0.001   0.002  

ANOVA – intergroup evaluation and   Friedman test – intragroup evaluation p > 0.05 

 
Table (4) Patients frequency according to pain intensity during wrist movement on visual analog 

scale (VAS) in both groups 

VAS 

 

Conventional Physiotherapy Group Anodyne therapy  Group 

First  
time  

evaluation 

Second  
time  

evaluation 

Third  
time  

evaluation 

First 
 time  

evaluation 

Second  
time  

evaluation 

Third  
 time  

evaluation 

0-1 Good 1 (6%) 7 (44%) 8 (50%) 2 (13%) 6 (37%) 8 (50%) 

2-5 Regular 2 (13%) 3 (19%) 5 (31%) 2 (13%) 6 (37%) 5 (31%) 

6-10Poor 13 (81%) 6 (37%) 3 (19%) 12 (75%) 4 (25%) 3 (19%) 

p*  0.000   0.3000  

ANOVA – intergroup evaluation and   Friedman test – intragroup evaluation p > 0.05 

 
Table (5) patients Frequency according to using analgesics three months after treatment. 

 

Analgesics using 
stopping following 

the treatment by 90 days 

Number of patients 
using analgesics 
before treatment 

 
p 

 Stopping Didn’t stop   

Conventional Physiotherapy 
Group 

9 (69.23%) 4 (30.7%)   0.42 

Anodyne 
therapy  Group 

10 (76.9%) 3 (23.1%) 13  

p> 0.5 
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DISCUSSION 
Usually de Quervain tenosynovitis Patients 

complain from pain with  thumb and wrist motion,  
also localized pressure aver radial styloid process 
associated  with severe pain and tightness ,  also 
direct blow to the area of the first dorsal 
compartment can lead to de Quervain 
tenosynovitis 11.  

De Quervain tenosynovitis can be found in 
both sex with greater incidence in female more 
than male13. Percent of female Patients included 
in this study were (80.8%), and the whole patient 
mean age was 48.29 ± 11.29 years.87% of the 
patients included in this study were considered to 
be overweight 

Professions and activities that require hand 
working is related to the occurrence of de 
Quervain tenosynovitis11. Lactating mothers 
usually suspected to de Quervain tenosynovitis 
due to lifting of their infants aged from six to 
twelve months, also they usually affected 
bilaterally, so any other worker who lift infants 
frequently may be affected as well as lactating 
mothers13. Persons who perform repetitive hand 
activity as fine hand worker and Secretaries also 
were more likely to develop de Quervain 
tenosynovitis.21Most individuals in the present 
study (63%) were hand dependent working while 
standing (nurses, cleaners and computer users), 
On the other hand, pain with thump and wrist 
movement by 72% which was reported by many 
previous study13. Fourteen patients in each group 
in this study had score less than 5 in VAS scale at 
the end of the  treatment, this indicate that 
anodyne therapy as well as conventional physical 
therapy  were useful in reduction of pain in de 
Quervain tenosynovitis11. 

In many cases, de Quervain tenosynovitis is 
bilateral12. In current study 18 subjects suffered 
from de Quervain tenosynovitis bilaterally.  
Anodyne therapy was more effective in treatment 
of chronic cases, in which the symptoms persists 
for more than 3 months8, 9.  Patients in this study 
were chronic cases of de Quervain de Quevain 
tenosynovitis. 

Non-surgical conservative approach is always 
the best and first method of treatment in de 
Quervain tenosynovitis because of   surgical 
treatment complication which may be serious and 
common in thirty percent of total cases18, 19.Low 
frequency ultrasound application associated with 
stretching exercises usually used as a physical 
therapy to de Quervain tenosynovitis 20. 

In this study both treatment groups had a 
significant reduction in pain and improvement in 

functional activity just after the end of the 
treatments sessions where the main purpose of 
this is to investigate the anodyne therapy effect 
versus the traditional physical therapy program 
effect on de Quervain tenosynovitis.  In 
experimental group 1 low frequency ultrasound 
application on radial dorsal zone , the same 
physiotherapist followed up and guided the all 
patients in this group all over the study at all 
treatment sessions in addition to stretching of the 
thenar eminence muscles into thumb extension 
and abduction with reinforcement of instructions 
by the physical therapist for active stretching of 
the same muscle to be performed at home in each 
one of the 12 treatment session, which might had 
a role in the significant improvement in this group. 
Also this continuous guidance during the 
stretching exercise leads to good permanent 
change in the habitual use of hand and wrist 
during the daily activity, more ever the good result 
in this treatment protocol is dependent on the 
physiotherapist, who apply the treatment 
procedure carefully and judiciously11, 13. 

While in the second experimental group 
(anodyne treated), the patients were treated with 
the monochromatic infrared photo energy for 30 
minutes and instruction for active stretching of the 
thenar eminence muscles to be performed at 
home, without kinesiotherapy , the  guidance was 
given during the assessments only .This result 
was in agreement of many studies that concluded 
that the anodyne therapy has a beneficial effect in 
treating many musculoskeletal disorders and soft 
tissues injuries 8, 9.  

So the anodyne therapy might be a physical 
therapist method that need less effort for treating 
the de Quervain tenosynovitis but traditional 
physical therapy programs which are performed 
carefully to improve patient functional habit that 
lead to pain reduction and functional 
improvement. 

 Two experimental groups in this study 
presented reduction in general pain and pain with 
movement either thumb or wrist movement when 
measured at three months after treatment, this 
reduction in pain in the form of  decreased hours 
of pain along the day,  and decrease of attacks of 
pain in the week,  and reduction of analgesics 
use. For both treatment protocol more 
improvement and long lasting effect, it must be 
accompanied by the use of splint for movement 
limitation17.  

Application of simplified and accurate 
implemented program of physiotherapy along with 
perfect diagnosis of de Quervain tenosynovitis 
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could provide an ideal approach to treat the de 
Quervain tenosynovitis11, 12. So it is not almost 
necessary to use more sophisticated devices to 
gain the best improvements7, 16.  

CONCLUSION 
Anodyne therapy and conventional physical 
therapy showed reduction the pain intensity and 
improve function in the de Quervain tenosynovitis 
patients. 
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