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THE TREAT M ENT OF LATERAL EP ICONDYLIT IS WITH IONTOPHORESIS OF 
IBUPROFEN AN D LOW LE VEL LAS ER 
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ABS T RACT : The aim of this study was to co mpare the short-te rm efficacy of ibupro fen 
ion tophoresis and low energy laser in the treatment of lateral epicondy litis . 
Six ty patien ts with lateral epicondylitis were rando mly ass igne d to ibu pro fen ionto pho resi s or laser 
gro ups . Each treatmen t was ap plied . for ten days. The treatme nt outco mes were evaluated 
according to the foll owing meth ods: a four- point scale was used for the asses sme nt of pain 
inten sity at rest, during function and pro voked by resisted wrist ex tensio n and palp at ion ; pain free 
gr ip stre ng th; lifting test. Th e cli nical assessments were per for med before and after the treatment 
period . A statistically significa nt pain relie f was achieved in the iontophoresis gro ups at the end of 
the treatment. In the laser gro up on ly pain on pressu re decreased in a sta tis tica lly sig nificant 
mann er. Th e improvement in pain on pressure was signi fica ntly grea ter in the iontophoresis 
treated gro up (p=0 .029) . Th e imp ro vem ent in gri p strength indica ted a significant di fferen ce in 
favor of the iontophores is gro up (p=0 .020) . Th e maximu m we ight tha t the patients co uld lift 
with out pain also increased significantly in o nly iontophoresis gro up. Our results suggested that 
ibupro fen iontophores is is safe and effec tive in the treatment o f lateral epico ndy litis and lo w­
level laser treatment used alone ca nnot be co nside red as a very effective treatm ent in lateral 
epico ndy litis . 
Key wor ds: ibu pro fen, iontophoresis, lateral epicondy litis, lo w-level laser 

INTRODUCTION of consensus o n optima l man agem ent (4) . Th e 

t Necdet 
Hast anesi, 
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Lateral epicondy litis is a co mmo n lesion 
of the upp er ex tremi ty wi th a prevalence of 1­
3% in the ge neral popul ation . It occ urs more 

co nse rva tive treatm ent of lateral epico ndy litis 
co nsist of immobil ization and splinting (2) , 
oral or local non steroidal anti-i nflammatory 
drugs (NSAIDs) (5), cor ticosteroid injections 

freq uently betwee n 40 and 60 yea rs and (4 , 6) , differen t physiotherapi es (7, 8) , pulse 
usuall y affec ts the dominant arm (1) . Altho ugh e lec tro mag netic fie lds (9), iontopho resi s ( 10) , 
overuse or repeti tive ac tivities have bee n ac upuncture (1 1), exercise ( 12), and 
prop osed as precip itat ing factors, there is still ma nipulation techniques (13) . For patients in 
no ag reement about the e tio logy (2) . who m co nse rva tive treatmen t regimens fail, 

T he diagn osis o f lateral ep ico ndy litis is surgery may be requ ired (3) . 
ma de cli nically and it is based on a history of Low-level lasers also have been prop osed 
pain and tenderness localized to lateral as a therapeut ic tool for the treatment of lateral 
epicondyle. Pai n freq uently radiate down the ep ico ndy litis (14 , 15). However, so me cl inica l 
extensor sur face of the forearm and increase studie s have co ntradictory res ults . In two 
with prov ocation tests (3) . Grip strength ma y do ub le bl ind , placebo laser co ntro lled and 
be im pai red becau se o f pain (1). randomized studies; low-level laser therap y 

Altho ugh a great variety of poten tial has bee n reported to have no beneficial effect 
therapi es have been prop osed, there is a lack on lateral epicondylitis (16, 17). 
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The purp ose of our present study was to 
investigate the short-term efficacy of low­
level laser therapy in com parison to ibuprofen 
iontophoresis in the treatment of lateral 
epicondyl itis. 

PATIENTS AND METHODS 

Patients 
Sixty patien ts diagnosed with lateral 

epicondy litis, 37 women and 23 men with a 
mean age of 44.45±S.76 years (ranged 29-62 
years) participated in this study. The duration 
of their symptoms ranged from 1-6 months 
with an average of 3.5S± 1.96 month s. 

The inclu sion crit eria included pain on 
the lateral epicondyle for at least one month 
and pain aggrav ation during the followin g 
tests : palpation of lateral epicondyle, resisted 
wrist extension with the elbow in full 
extension and the forearm pron ated , and 
resisted finger extension. 

Exclusion criteria were; bilateral 
epicondylitis, local arthritis or generalize 
polyarthritis, neurol ogic abnormality in the 
affected arm , radial nerve entrapment, 
dysfunction in the shoulde r and neck region , 
skin diseases on the site o f iontophoresis 
application, a known hypersensitivity to 
ibuprofen, pregnancy and breast-feed ing. 
Also the patient s who had received other 
treatments for lateral epico ndylitis previously 
were excluded. 

Study design 
We conducted a clinical, rando mized, 

blind-observer study, comparing the short­
term efficacy of ibuprofen iontophore sis and 
low-level energy laser therapy for lateral 
epic ondylitis. At baselin e visit sixty patients 
with lateral epicondylitis were randomly 
assigned to receive either ibup rofen 
iontophoresis (Group 1, n=30), or low-level 
laser therapy (Group 2, n= 30). T he ethics 
committee of the Osmangaz i University 
Medical School approved this study. 

Treatment 
Iontophoresis application: A top ical anti­

inflammatory age nt containing 5% ibuprofe n 
(Dolgit cream ®, Adeka, Turkey) was used for 
iontophoresis. T he elec trodes were 
transversely arranged on bo th sides of the 
elbow. Approx imately 10 em (90 mg) 
ibuprofen cream was applied with the negative 
electrode on the painful area. Current intensity 
was between 4- 10 rnA and it was adj usted 
acco rdi ng to the patien t' s tolerance. The 
duration of each sess ion was 10 minutes. 

Laser application: For the source of low­
level laser , a Gal- AI-As diode laser device 
(Endo lase r 476 , Enraf Nonius, Netherlands) 
was used with a co ntinuous wave with an 
output of 10 mW and a wavelength of 780 nm. 
For the irradiation. 5 tend er points were 
chosen and a two-minute irradiation at each 
point (a total of 10 minut es) was considered as 
one irradiation dose. When applied for len 
minute s, this laser ga ve a dose on the ski n 
surface of 1.5 J/cm2

. The laser probe was held 
perp endi cularly 1 mm from the patient' s skin 
and the laser was ca librated regularly . 

Both treatment methods were carried out 
once a day , five days a week, and a total 
duration of ten days. 

Th e patien ts were not allowed to lake any 
other dru g or treatment for their lateral 
epico ndylitis throughout the study and they 
were advise d to avoi d acti vities that co uld 
provoke pain . 

Clinical assessment 
Th e efficacy of ibuprofen iontoph oresis 

and low level laser therapy was evaluated 
according to the following methods. 

(1) A four points sca le was used to ' 
evaluate the pain intensity at rest, by pressure. 
durin g function , and during resisted wrist 
ex tension (0= none. 1= mild pain , 2= moderate 
pain , 3= seve re pain). 

(2) Pa in free grip strength was measured 
with a hand dynamometer with the e lbow full 
extended and the forearm pronated. Patien ts 
were told to squeeze the dynamometer handle 
until they experienced pain. The lest was 

~~ 

::r=.: 

::::;.;c. 

c..:...~ 

-=~ 

z:•.u. 

=-=.;a 

~s=:tII 

J 

~
•

=---~ 

24 



- used to ' 
~. pressure, 
-- ed wrist 
_ mod erate 

test was 

repeated three times and the mean value of 
three co nsec utive estimations was calcul ated . 

(3) Lifting test: The maximum weight 
that the patient could lift ( I , 2, 3, and 4 
kilog rams) without pain with the e lbo w fully 
ex tended and the 'forearm pronated was 
evaluated on the affected side. 

A blinded physician unawa re of the 
treatm ent allocation performed the clini cal 
assessments. 

Laboratory assessment 
Laboratory assessment (according to 

standar d method s) was per formed only ' at 
base line and included the routine 
h ematological and blood bio chemistry tests. 

Statisti caL analysis 
Baselin e homogeneity was evaluated by t 

test for parametric data ana by x2 or Fishers 
exact tests where appropriate for non­
parametric data. 

For changes in variou s symptoms afte r 
the treatment with in each gro up the Wi lcoxon 
and paired t tests were used. Th e Mann­
Wh itney and independe nt samples t test were 
used to compare the therap euti c results 
be twee n the groups . Differences were 
co nside red significant if the p values were less 
or equal to a level of5% and all resul ts are 
expressed with 95% co nfide nce inter val. 

RESULTS 

Fifty-three pat ient s completed the study. 
Three patients in the iont oph oresis gro up, and 
four pati ent s in the laser gro up withdrew 
because of the lac k of efficac y. T he basel ine 
charac teristics of the pati ent s who co mpleted 
the study are shown in T able I . Th ere was no 
significant difference between groups with 
regard to age, sex , duration of symptoms, and 
affected ar m. 

Subjective outcome 
At the end of the treatment , a statistically 

significant impro vement in the scores of pain 
at res t (p<O.OI) , on press ure (p<O.OO I) , on 

resisted wrist ex tens ion (p<O.OI), and during 
activation (p<O.OI) was obser ved in the gro up 
treated with ibup rofen iontophoresis. In the 
laser gro up only pain on pressure decreased in 
a statistically significant manner (p<O.05) . 
Comp arison of the post-treatment sco res for 
pain on pressure between the gro ups, showed 
signi ficant improvement in favor of the 
iontophoresis group (p<O.05 ). Although the 
changes in other pain parameter s showed a 
trend toward greater improvement in 
iontophoresis group, there were no significant 
d ifferences between the groups (Table 2). 

Objective outcome 
T here was a significant improve ment in 

grip strength in the iontophores is gro up 
(p<O.OI), but no significa nt improvement was 
see n in the laser group. Comparison between 
the grou ps showed significa nt imp rovement in 
grip strength in the iontophores is gro up over 
the laser group (p=O.02) (Table 3) . 

The lifting test showe d a significa nt 
improvement in the iontoph oresis group 
(p<O.OI) and no sig nificant di fference was 
ob served in the laser group. Th ere was a lso no 
significant difference between the gro ups 
(Ta ble 4). 

No sys temic or local side effects of e ither 
treatment were see n during the study. 

DISCUSSION 

Lateral epicondy litis is one of the 
common lesions of the upper ex tre mity 
causing pain and tend erness in the lateral 
elbow region. Treatmen t is genera lly 
conser vative and NSAID s, physical therapy 
and corticostero id injections are the most 
frequently applied therapi es (4) . Alth ough a 
great variety of potent ial therapi es have been 
suggested, there is still no ag reement on the 
optimal conservative treatm ent. 

In this study we invest igate d the effec t of 
ibup rofen and low-level laser in the treatment 
of lateral epico ndylitis. Our results showed 
that after two weeks of treatment there was a 
sign ificant impro vement III both 

25 



Table 1: Baseline characteristics of the patients who completed the study
 
Iontophoresis group Low level laser group p value
 

(N = 27) (N =26)
 
Age (years) 44 .25±7 .72 44 .07+8 .95 NS
 
Duration of disease 3.96±1.53 3.43±1.36 NS
 
(months) 1711 a 15/11 NS
 
Sex (Fem ale/Mal e) 22/27 21/26 NS • 
Dominant extremi ty 

Table 2: Pain scores of the patients 
Pain at rest Pre-treatment Post -treatment p value 

a 1 2 3 a 1 2 3 
Iontophoresis 2 6 13 6 6 7 9 5 <0 .01
 
(N= 27)
 
Low level laser 2 8 10 6 4 7 11 4 >0.05
 
(N= 26)
 
P value NS NS
 

-
Pain on pressure Pre-treatment Post-treatment p value 

a 1 2 3 a 1 2 3
 
Iontophoresis a 4 15 8 1 11 11 4 <0.001
 
(N=27)
 
Low level laser a 2 15 9 1 3 14 8 <0 .05
 
(N= 26)
 
P value NS 0.029
 

Pain during Pre-treatment Post-treatment p value
 
activation a 1 2 3 a 1 2 3
 
Iontophoresis a a 12 15 a 4 12 11 <0 .01
 
(N= 27)
 
Low level laser a a 10 16 a 1 10 15 >0 .05
 
(N= 26)
 
P value NS NS
 

Pain on resisted wrist Pre-treatment Post -treatment p value
 
extension a 1 2 3 a 1 2 3
 
Iontophoresis a a 12 15 a 3 14 10 <0 .01
 
(N= 27)
 
Low level laser a a 12 14 a 3 11 12 >0 .05
 
(N= 26)
 
.E value NS NS
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Table 3: Th e mean grip stre ngth values of the patients (bar)* 
Pre-treatm ent Post -treatrnent p value 

Iont oph oresis (n=27) 0 .29±0 .03 0.31±0.04 <0.0 1 
Low le vel laser (n=26) 0 .28±0 .04 0.29±0.02 NS 

p value NS 0.020 

* Data were ex pressed as the mean±standard deviation 

Table 4: The result s of the weight test (kg )* 
Pre-treatment Post-t reatment P value 

Ion tophoresis (n= 27) 1.59±0.57 1.96±0 .70 <0 .01 
Low level laser (n= 26) 1.54±0.5 8 1.65±0.62 NS 

p va lue NS NS 

* Data were ex pressed as the mean±stand ard deviation 

gro ups but that ibuprofen iont oph oresis was 
better than low - level laser therapy. Low-l evel 
laser therapy is widely used for the treatm ent 
of acute and chron ic muscul oskeletal pain 
syndromes but its efficac y still rem ains 
co ntrovers ial. In so me studies a significant 
pain reli ef was reported with low- level laser 
(14 ,15) , but there are also report s suggest ing a 
significa nt placebo ac tio n (16,17 ,18). Th e 
differences in the results may be due to the 
speci fica tions of the laser. Th ere are many 
different lasers and they may have different 
effec tiveness on same co ndi tion. Th e 
mechan isms of action of low-level laser 
irradi ation for anal gesia are' also not 
co mpletely understood . In an expe rimental 
study by Honmura, it has been suggested that 
low power irrad iat ion on the inflamed regions 
of carrageenin-trea ted rats seemed to interfere 
with the initia l inflammatory reactio ns and the 
subsequent progress o f the infla mmation and 
exe rted anti-inflammato ry and analges ic effects 
(19). In anoth er study, the authors had 
suggested that a neuronal ac tiv ity inhibition 
might be responsible for the therap eutic effec t 
and the laser irradi ation se lec tive ly inhib ited 
nocicepti ve sig na ls at periph eral ner ves (20) . 

T he efficacy of Ga-AI -As laser in lateral 
epico ndylit is has been investigated only in a 
few studies . In a study by Simunov ic, Ga-Al­
As laser (83 0 nm co ntinuous wave) treatm ent 

was co mpared to placebo in a double-blind and 
placebo co ntro lled study and a signi ficant 
improvement in pain sco res and grip strength 
was reported in pat ient s treated with Ga-AI-As 
laser (15 ). However , Krasheninnikoff fail ed to 
dem onstrate any beneficial effec t of low-l evel 
laser over placebo in lateral epico ndy litis in his 
placebo co ntro lled study . In th is study , the 
ac tive laser was a Ga-AL-AS 30 mW7 830 nm 
low level laser with a output power 3.6 J/p oin t. 
Th e treatment sess ion co nsisted of eight 
treatments, two per week and as in our study, 
the tend er points on the lateral epico ndyle were 
irradiated . The results of the study showed that 
there were no d ifferenc es betw een laser and 
placebo (16). 

In our study, pat ient treated with low level 
laser de mo nstra ted impro vement in only 
subjec tive pain scores and any significa nt 
imp ro vement was observed in objective 
parameters. As no co rre latio n between the 
subjec tive and objec tive parameters was found, 
it may be suggested that the observed 
imp rovement for pa in in the laser group may 
reflec t a placebo effect. 

NSAIDs have been used topically to treat 
various rheum atic diseases (2 1,22). Th e 
topi call y admini strat ion of NSAIDs in painful 
soft tissues and aro und joints results in high 
local co nce ntra tion of the dru g without high 
sys temic circ ulating levels, thus permittin g an 
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anti- inflammator y effec t whil e avoid ing the 
risk o f general di sturbances (23) . Ion tophoresis 
is a techn iqu e that facili tates the penetration of 1. 
the dru g throu gh the skin and it is based on the 
character istics of ion s in a so lutio n to migrate 
toward s a pole of op posi te charge by means o f 2. 
the e lec tromotive forc e supplied by a lo w 
intensi ty direct current ( 10). 

Ce rta in NSA IDs have been used by 3. 
topi cal iont ophoresis for the treatm ent o f 
lateral epicondy litis and successful res ults have 
bee n obta ined (24,25) . In a rand om ized study , 
Dernirtas co mpa red the therap eut ic efficacy of 
sod ium salicy late and sod ium diclo fena c in a 
gro up of pa tie nts with late ral epicondy litis 
(24) . T he results of this study showed that bo th 
treatm ent s are e ffec tive but there was a 4. 
sig nif icantly grea ter imp rovement in the 
pat ients treated with sod ium d iclofenac . In this 
study we used a 5% ibuprofen crea m for 
iontophores is . Topi cal adminis tra tion of this 5. 
cream results in higher con cen trati ons in the 
mus cle, fasci a, joint capsule and subcutis (26) . 
In vario us clin ical stud ies , its clinical e fficacy 
has been sho wn (2 I ,22). 

In th is study, pati ent s treat ed with 
ib uprofen iontophoresis demon strat ed 6. 
significant improv ements with regard to pain 
and func tio na l impai rment and our res ults were 
in co ns iste d with o ther studies, whic h have 7. 
dem onstrated similar e ffec ts. 

In co nc lus ion, this study co nf irmed the 
efficacy and sa fety of topi cal ibuprofen 
application and showed that there were greater 
impro vements in this group than in the laser 8. 
group. Th e abs ence of both local and ge neral 
side effec ts, dem on strated the good toler abil ity 
of th is way of ad ministra tion. Even though we 
have sho wn tha t low-level laser trea tme nt have 
so me effec t on subj ective pain , there was no 9. 
sig nificant improvement on grip stre ngth and 
we ight test , which are objective evalu at ion 
crit e ria. On the basis of these findings, we 
suggest that low -level laser treatment used 10. 
alo ne ca nno t be co nside red as a ve ry e ffec tive 
treatment in later al epic ondy litis and placebo­
contro lled furthe r studies are needed to 
deter mine the tru e effec tiveness of low level 
lasers. 
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