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The Comparison of Effectiveness
of TENS and Placebo TENS in Peripheral

Neuropathic Pain in Patients with
Type II Diabetes Mellitus

AABBSS  TTRRAACCTT  OObbjjeeccttiivvee::  Diabetic peripheral neuropathic pain affects the functionality, mood, and sleep pat-
terns of approximately 10 to 20 percent of patients with diabetes mellitus. Treatment goals include restoring
function and improving pain control. In this study we aimed to compare the efficacy of transcutaneous elec-
trical nerve stimulation (TENS) and placebo TENS in the treatment of peripheral neuropathic pain in patients
with type II diabetes mellitus (DM). MMaatteerriiaall  aanndd  MMeetthhooddss::  Forty patients who were diagnosed as type II DM
with peripheral neuropathy were enrolled to this study. Patients were randomly divided into two groups as
Group A (n= 20) TENS group and Group B (n= 20) placebo TENS group. Forty-eight hours before the be-
ginning of TENS therapy, the drugs used for the treatment of neuropathic pain were discontinued. The elec-
trodes of the TENS were bilaterally placed on the lumbosacral region, 3 cm lateral of the vertebral column.
The frequency of the electrostimulation which was used in Group A patients was 80 hertz and the amplitude
was high enough to create paresthesia. No electrostimulation was given to Group B patients. TENS was ap-
plied 30 minutes daily and the procedure was continued for 20 days in both groups. Visual analog scale (VAS)
scores and pain grades of the patients at certain times were taken into account for evaluating the effective-
ness of the procedure. RReessuullttss::  The demographic data of the groups were not significantly different. Although
VAS scores before procedure and on the 5th day of the procedure were not significantly different between
groups (p> 0.05), VAS scores on 10th and 20th days of the procedure in Group A were significantly lower than
Group B (p< 0.001). There was no significant difference between pain grades of Group A and B at the be-
ginning of the study, but pain grades in Group A were significantly lower than Group B when evaluated at
the end of the study (p< 0.001). CCoonncclluussiioonn::  Treatment of the patients with DN is a challenging for the physi-
cians. TENS can be used as an efficient and safe treatment option especially in DN patients in whom phar-
machologic treatment is contraindicated or inefficient. Placebo TENS has a limited placebo effect in diabetic
neuropathy patients. 

KKeeyy  WWoorrddss::  Diabetes mellitus; diabetic neuropathies; transcutaneous electric nerve stimulation 

ÖÖZZEETT  AAmmaaçç::  Diabetik periferik nöropatik ağrı, DM’lu hastaların yaklaşık %10-20’sinde günlük aktiviteleri,
duygu durumu ve uyku düzenini etkilemektedir. Tedavi amaçları fonksiyonları düzeltmek ve ağrı kontrolünü
sağlamayı içerir. Bu çalışmada diabetes mellituslu hastalarda periferal nöropatik ağrı tedavisinde transkütanöz
elektriksel sinir stimülasyonu (TENS) ve plasebo TENS’in etkinliğini karşılaştırmayı amaçladık. GGeerreeçç  vvee
YYöönntteemmlleerr::  Tip 2 diabetes mellitus tanısı almış periferik nöropatili kırk hasta çalışmaya dahil edildi. Hastalar
iki gruba randomize edilerek TENS alanlar Grup A (N= 20), plasebo TENS alanlar Grup B (N= 20) olarak
ayrıldılar. Periferik nöropati için kullanılmakta olan ilaçlar TENS tedavisinden 48 saat önce kesildi. TENS için
elektrodlar lumbosakral bölgede vertebral kolonun 3 cm lateraline yerleştirildi. Grup A’daki olgularda
elektrostimulasyon frekansı 80 Hz ve amplitüd parestezi oluşturacak ölçüde yüksek tutuldu. Grup B olgularına
hiç elektrostimülasyon verilmedi. Her iki grupta TENS günde 30 dk olarak 20 gün uygulandı. İşlem etkinliğini
belirleyebilmek amacıyla hastalarda belli zaman aralıklarıyla vizüel analog ölçeği (VAS) skorları ve ağrı
dereceleri ölçüldü. BBuullgguullaarr::  Gruplar arasında demografik veriler yönünden anlamlı farklılık yoktu. İşlem
öncesi ve işlemin 5. gününde VAS skorları yönünden gruplar arasında farklılık olmamakla birlikte, Grup
A’nın 10. ve 20. günlerdeki VAS skorları grup B’ninkilerden anlamlı olarak daha düşüktü. Çalışma
başlangıcında gruplar arasında ağrı dereceleri yönünden fark olmamasına rağmen, çalışma sonunda Grup
A’nın ağrı dereceleri Grup B’ninkilerden anlamlı derecede daha düşüktü. SSoonnuuçç::  Diabetik nöropatik ağrısı
olan hastaların tedavisi ciddi bir problemdir. TENS özellikle farmakolojik tedavinin kontrendike veya yetersiz
olduğu diabetik nöropati hastalarında etkin ve güvenilir bir tedavi seçeneğidir. Plasebo TENS diabetik
nöropatik ağrıda sadece sınırlı plasebo etki göstermiştir. 

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Diabetes mellitus; diyabetik nöropatiler; transkütanöz elektriksel sinir stimulasyonu  
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i a be tic ne u ro pathy (DN), which is the most
fre qu ently se en type of ne u ro pathy, is a
com mon comp li ca ti on of di a be tes mel li tus

(DM) that is of ten as so ci a ted with con si de rab le
mor bi dity and mor ta lity.1 DN af fects 20-30% of di-
a be tic pa ti ents.2 In se ve ral stu di es, plas ma glu co se
le vels we re fo und as the most important de ter mi -
ning fac tor for DN and it is shown that the oc cur -
ren ce of DN was re la ted to age, ma le sex, he ight
and du ra ti on of the DM.3 Pa to ge ne sis of di a be tic
ne u ro pathy is comp lex. Chro nic hypergl yce mi a is
a ma jor fac tor that in du ces ner ve fi ber in jury. High
le vel of glu co se sti mu la tes the pol yol path way ca -
u sing os mo tic stress and en han ce re ac ti ve oxy gen
spe ci es ge ne ra ti on.4 In cre a se in re ac ti ve oxy gen
pro ducts and pro te in ki na se C path way ac ti va ti on
ca u ses en do ne u ral mic ro vas cu lar chan ges which le -
ads to isc he mi a and hypoxia.5 Re cent stu di es con-
cerning the vas cu lar hypot he sis, oxi da ti ve stress,
the ne u rot rop hic hypot he sis, as well as the pos si -
bi lity of the ro le of au to im mu nity ha ve re ve a led
new the ra pe u tic op ti ons for DN.1

Tre at ment of the pa ti ents with DN is chal-
lenging for the physi ci ans. The aim of the tre at -
ment is to cor rect the mec ha nism that ca u ses
ne u ro pathy and to im pro ve the symptoms. The tre -
at ment of ne u ro pat hic pa in is lar gely em pi ri cal, of -
ten rel ying on da ta from cli ni cal tri als and ca se
re ports. Ho we ver, it is ne ces sary to ac hi e ve a strict
gli se mic con trol and to tre at pa in by using anal ge -
sic agents, but the se agents are usu ally in suf fi ci ent
in this type of pa in.6 Con se qu ently, di ver se tre at -
ments are used, inc lu ding non-in va si ve drug the r-
a pi es (an ti dep res sants, an ti e pi lep tic drugs and
mem bra ne sta bi li zing drugs), in va si ve the ra pi es
(ner ve blocks, ab la ti ve sur gery), and al ter na ti ve
the ra pi es (e.g., acu punc tu re, TENS).7

Trans cu ta ne o us elec tri cal ner ve sti mu la ti on
(TENS) is a pro ce du re in which ner vo us system is
sti mu la ted by using con trol led, low vol ta ge elec tri-
cal sti mu la ti ons. TENS is used wi dely be ca u se it is
ef fi ci ent, ea sily used and has few si de ef fects.8 Two
dif fe rent the o ri es ha ve be en pro po sed for the mec -
ha nism of ac ti on of TENS. The most po pu lar the ory
is the ga te con trol the ory of pa in. This the ory pro-
po ses that sti mu la ti on of lar ge-di a me ter af fe rent fi -

bers in hi bits se cond-or der ne u rons in the dor sal
horn and pre vents pa in im pul ses car ri ed by small-
di a me ter fi bers from re ac hing hig her bra in cen ters.
The se cond exp la na ti on for the mec ha nism of ac ti -
on of TENS is that it sti mu la tes the re le a se of en do -
ge no us opi o ids. Na lo xo ne, an opi o id re cep tor
an ta go nist, blocks the anal ge si a pro du ced by low-
fre qu ency elec tro a cu punc tu re.9

In this study, we ai med to eva lu a te the ef fec -
ti ve ness of TENS in pa in ca u sed by di a be tic ne u ro -
pathy and com pa re the ef fi cacy of TENS with
pla ce bo TENS.

MA TE RI AL AND MET HODS
Forty ASA I-III pa ti ents who we re di ag no sed with
type II DM and pe rip he ral ne u ro pathy who had the
symptoms and signs of pe rip he ral ne u ro pathy in lo -
wer ex tre mi ti es at le ast in previous 6 months we re
en rol led to this study af ter the per mis si on of lo cal
et hics com mit te e and writ ten in for med con sents of
the pa ti ents. The pa ti ents ha ve used dif fe rent me di -
cal tre at ment op ti ons li ke ga ba pen tin, pre ga ba lin,
amit ript yli ne, tra ma dol and even non-ste ro i dal an -
ti-inf lam ma tory drugs se ve ral ti mes du ring the ir ill-
ness, but they still had ne u ro pat hic pa in comp la ints.
Exc lu si on cri te ri a we re preg nancy, pa ti ents with
elec tri cal sti mu la ti on de vi ce, cli ni cally ap pa rent vas-
cu lar in suf fi ci ency in ex tre mi ti es, cla u di ca ti o in ter -
mit tens, ce reb ro vas cu lar isc he mi a, psychi at ric
di se a se, de men ti a and ir ri ta ti on or ul ce ra ti on in skin.

Blo od glu co se le vels of the pa ti ents we re me -
a su red fo ur ti mes a day du ring the study and the
va lu es we re be low 200 mg/dl. Pa ti ents with un con-
trol led glu co se le vels we re not inc lu ded in the
study.

In or der to de ter mi ne 50% dec re a se in VAS
va lu es, samp le si ze of each gro up sho uld be 19 whi -
le Type I er ror α= 0.05 and Type II er ror β= 0.01.

Pa ti ents we re ran domly di vi ded in to two gro -
ups as Gro up A (n= 20) TENS gro up, and Gro up B
(n= 20) pla ce bo TENS gro up. Forty-eight ho urs be-
fo re the be gin ning of TENS the rapy, the drugs used
for the tre at ment of ne u ro pat hic pa in (anal ge sics,
tricy clic an ti dep res sants etc.) we re dis con ti nu ed.
Ac cor ding to the tab le used for gra ding pa in, the
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pa ti ents gra ded their pain as 2,3,4,5 we re en rol led
to the study. The pro ce du re, TENS de vi ce and Vi-
su al Ana log Sca le (VAS) we re exp la i ned to the pa-
ti ents be fo re the the rapy. Do ub le chan nel TENS
de vi ce (Au ke wel, AK-2000-II I, He alth Mes sen ger)
with four elec tro des was used. Af ter skin cle a ning
and app lying hydrop hi lic gel to the elec tro des, the
elec tro des we re bi la te rally app li ed 3 cm la te ral to
the ver teb ral co lumn on the lum bo sac ral re gi on.

Elec tros ti mu la ti on with a fre qu ency of 80
Hertz and an amp li tu de high eno ugh to cre a te pa -
rest he si a was used 30 mi nu tes da ily for 20 days in
Gro up A. The amp li tu de was in cre a sed gra du ally
to the pe ak po int that ne it her dis tur bed the pa ti -
ent nor cre a ted musc le con trac ti on. Be fo re each se-
qu en ce this amp li tu de le vel was es tab lis hed for
each pa ti ent.

In Gro up B, the elec tro des we re app li ed to the
sa me re gi on of pa ti ents and elec tros ti mu la ti on with
a low amp li tu de was gi ven to the pa ti ents and then
TENS de vi ce was switc hed off.

Pa ti ents in Gro up B we re in for med that they
might not be fe e ling the sti mu la ti on but it was not
ne ces sary. This pro ce du re was per for med 30 mi n-
u tes da ily for 20 days. Ac ti ve TENS was plan ned
for this gro up af ter our study finished. Age, gen-
der, ne u ro lo gi cal symptoms of the pa ti ents and du-
ra ti on of DM we re re cor ded.

VAS sco res we re re cor ded be fo re and 5th, 10th

and 20th days of the pro ce du re. Pa in gra des of pa ti -
ents we re re cor ded be fo re study and on 20th day of
the pro ce du re. Si de ef fects du e to TENS app li ca ti -
on we re al so re cor ded. Cri te ri a used for gra ding pa -
in were the following:10

Gra de 0: No symptoms.

Gra de 1: Mi ni mal bur ning pa in with or wit h-
o ut pa rest he si as. So me dis com fort but be a rab le. In-
sig ni fi cant prob lem in da ily ac ti vi ti es.

Gra de 2: Mild bur ning pa in with or wit ho ut
pa rest he si as. Un com for tab le most of the day. Oc ca-
si o nal pa in du ring night. So me dis tur ban ce of da ily
ac ti vi ti es. Pa ti ent wants tre at ment. 

Gra de 3: Bur ning pa in of mo de ra te in ten sity
with pa rest he si as dis tur bing the night sle ep. Dis-

tres sing and dis trac ting ca u sing dif fi culty in da ily
ac ti vi ti es. 

Gra de 4: In ten se bur ning pa in, in ter mit tent.
Pre sen ce of pa rast he si as. Sig ni fi cantly dis tur bed
night sle ep du e to pa in. Un be a rab le. Pa ti ent unab -
le to func ti on.

Gra de 5: Ex tre mely in ten se bur ning pa in, con-
s tant, ex cru ci a ting. Pre sen ce of pa rest he si as. Very
dis tur bed night sle ep. Pa ti ent as king for strong
anal ge sics.

Sta tis ti cal analy ses we re per for med using
Mann Whit ney U test and stu dent’s t test.

RE SULTS
No sta tis ti cally sig ni fi cant dif fe ren ce was fo und be-
t we en de mog rap hic charecteristics of the gro ups
(p> 0.05) (Tab le 1).

When si de ef fects we re com pa red, the re was
no dif fe ren ce bet we en the gro ups, ex cept skin ir ri -
ta ti on only in one pa ti ent in Gro up A (p> 0.05).

Alt ho ugh VAS sco res be fo re pro ce du re and on
5th day of the pro ce du re we re not sig ni fi cantly dif-
fe rent bet we en gro ups (p> 0.05), VAS sco res on 10th

and 20th days of the pro ce du re in Gro up A we re sig-
ni fi cantly lo wer than Gro up B (p <0.001) (Fi gu re
1).

The re was no sig ni fi cant dif fe ren ce bet we en
pa in gra des of Gro up A and B at the be gin ning of
the study, but pa in gra des in Gro up A we re sig ni -
fi cantly lo wer than Gro up B at the end of the study
(p< 0.001) (Fi gu re 2). 

DIS CUS SI ON
TENS is wi dely used in tre at ment of chro nic pa in.
It has al so be en used in DN as an al ter na ti ve tre at -
ment.11-13

Group A (n= 20) Group B (n= 20) p

Age (year) 58.45 ± 15.9 62.05 ± 19.9 0.531

Gender (Female/Male) 12/8 11/9 0.990

Duration of DM (year) 11.85±1.48 11.45±0.91 0.309

Duration of DN (year) 3.95±0.55 3.60±0.56 0.053

TABLE 1: Demographic characteristics of the patients.
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We as ses sed the ef fi cacy of TENS and pla ce bo
TENS in DN. The re was a sig ni fi cant dif fe ren ce in
VAS sco res on the 10th and 20th days of the tre at -
ment and pa in gra des af ter the tre at ment bet we en
Gro up A and Gro up B. The re was a slight dec re a se
in VAS sco res and pa in gra des af ter tre at ment in
pla ce bo gro up, but the dec re a se was not sig ni fi cant.
Psycho lo gic fac tors al so play a ro le in chro nic pa in.
Ho we ver, in our study, it was not cle ar whether
psycho lo gic fac tors had a ro le in this li mi ted pla ce -
bo ef fect for med by TENS.

Pla ce bo ef fect of TENS was as ses sed in a num-
ber of stu di es. In a study, Thorn ste in son app li ed ac-
ti ve TENS for 20 mi nu tes on three con se cu ti ve days
and pla ce bo TENS on fol lo wing three days to 93

pa ti ents with chro nic pa in. They used two dif fe -
rent TENS de vi ces for ac ti ve and pla ce bo app li ca ti -
on. At the end of the study, pa ti ents we re as ked to
cho o se one of the de vi ces and most of the pa ti ents
cho se the ac ti ve elec trot he rapy app lying de vi ce.14 

In a study, Marc hand et al. ran do mi zed 42 pa-
ti ents with low back pa in in to three gro ups as elec-
trot he rapy gro up, pla ce bo gro up and con trol gro up.
TENS was app li ed two ti mes a we ek for 30 mi nu -
tes for a 10 we ek period. Pa in in ac ti ve elec trot he -
rapy gro up dec re a sed when com pa red to pla ce bo
gro up af ter one we ek. Ho we ver, the re was no dif-
fe ren ce bet we en pa in sco res of the gro ups du ring 3-
6 months fol low-up pe ri od. It was conc lu ded that
the ef fect of TENS las ted short and TENS sho uld be
app li ed in a mul ti dis cip li nary ap pro ach com bi ned
with ot her phar ma co lo gic agents.13

TENS is a fre qu ently app li ed the rapy in chro -
nic pa in alt ho ugh evi den ce for ef fec ti ve ness is in-
conc lu si ve. Se ve ral types of TENS exist, ba sed on
dif fe rent com bi na ti ons of fre qu ency, pul se du ra ti -
on and in ten sity. The pre ci se mec ha nism of ac ti on
and the re le van ce of com bi na ti ons of sti mu lus pa-
ra me ters are still unc le ar. Kö ke et al. com pa red the
ef fec ti ve ness of TENS ad jus ted to dif fe rent le vels of
fre qu ency and in ten sity in 180 chro nic pa in pa ti -
ents who we re ran do mi zed in to thre e gro ups. No
dif fe ren ces we re fo und in pa ti ents’ as sess ment.
They ma de no de fi ni te conc lu si ons on ef fec ti ve ness
of TENS in the tre at ment of chro nic pa in.11

Ku mar and Marshall app li ed ac ti ve and pla ce -
bo TENS to pa ti ents with DN. They ob ser ved mi n-
i mal pla ce bo ef fect, but symptoms im pro ved bet ter
in ac ti ve TENS gro up. Then, ac ti ve TENS was app -
li ed to pa ti ents in pla ce bo gro up and symptoms we -
re im pro ved sig ni fi cantly af ter ac ti ve TENS
the rapy.10

In a study by Gi e u e et al., the anal ge sic ef fects
of TENS and vib ra tory sti mu la ti on, used both se p-
a ra tely and si mul ta ne o usly, we re com pa red in 24
pa ti ents suf fe ring from chro nic pa in They ob ser -
ved that du al sti mu la ti on had stron ger and  mo re
long-las ting anal ge sic ef fects.15

The ef fi cacy of TENS is al so as so ci a ted with
the un derl ying pat ho logy. Mey ler et al. have used

FIGURE 1: VAS scores of the groups before and during the treatment. 
Median (95%CI).

VAS: Visual analog scale.

FIGURE 2: Pain grades of the groups before and after the treatment.
Median (95%CI).

VAS: Visual analog scale.
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TENS in 193 chro nic pa in pa ti ents for six months
and they ob ser ved sa tis fac tory im pro ve ment in
53% of pa in ca u sed by pe rip he ral ner ve da ma ge,
69% of mus cu los ke le tal pa in and 75% of an gi nal
pa in re sul ting from isc he mic he art di se a se. The re
was no res pon se to the tre at ment in pa ti ents with
psycho lo gic and so ci al prob lems.12

Jo han son et al. app li ed high fre qu ency TENS
du ring three dif fe rent ti mes (120, 60, 30 mi nu tes)
to 72 pa ti ents with chro nic pa in. They ob ser ved
50% re duc ti on in pa in sco res of pa ti ents. Im pro ve -
ment in pa in sco res was usu ally se en bet we en the
3rd and 6th days of the rapy. The best sco res we re se -
en in pa ti ents in whom TENS was app li ed for 120
mi nu tes (50-100%) and im pro ve ment in pa in was
mi ni mal in pa ti ents in whom TENS was app li ed for
30 mi nu tes or less (20%). Pa ti ents with ne u ro ge nic
pa in, pa in on ex tre mi ti es, low CSF en dorp hi ne le -
vels and in whom elec tro des pla ced on path ways
of ma in ner ve trunks res pon ded bet ter to TENS
the rapy.16

In a do ub le blind, ran do mi zed study, Forst et
al. com pa red 19 pa ti ents suf fe ring from mild-to-
mo de ra te sympto ma tic DN who re ce i ved eit her
tre at ment with TENS or a pla ce bo TENS. They
conc lu ded that TENS was a con ve ni ent, non-phar -
ma co lo gi cal op ti on for pri mary or ad ju vant tre at -
ment of pa in ful di a be tic ne u ro pathy.17

Our study gro up inc lu ded pa ti ents only with
DN. Pa in was lo ca li zed to fe et, leg and/or thigh.
We ob ser ved 75% and 10% re duc ti on in pa in gra -
des of pa ti ents in ac ti ve elec trot he rapy and pla ce -
bo gro ups, res pec ti vely. Dec re a se in pa in gra des
star ted ap pro xi ma tely on the 10th day of the rapy
in pa ti ents re ce i ving ac ti ve elec trot he rapy. VAS
sco res on the 10th and 20th days of the rapy we re sig-
ni fi cantly lo wer than ba sal VAS sco res. 

Elec tro des can be pla ced on dif fe rent are as on
body du ring TENS the rapy in chro nic pa in pa ti ents.
It is re por ted that elec tro des can be pla ced on the
pa in ful are a, pro xi mal or dis tal to pa in ful are a or on
the are a that the ner ve, which in ner va tes the pa in -
ful are a, tra vels ne a rest to the sur fa ce of the body.18

The ef fect of pla ce ment of the elec tro des in
TENS the rapy was dis cus sed in a number of stu di -

es. Ra o et al. pla ced the elec tro des to three dif fe rent
are as du ring TENS the rapy in 114 chro nic pa in pa-
ti ents. Elec tro des we re pla ced to the pa in ful are a,
pro xi mal to the pe rip he ral ner ve which in ner va ted
the pa in ful are a or pa ra ver teb ral are a of as so ci a ted
ner ve ro ot. TENS the rapy was ef fec ti ve af ter 1-5
tre at ment se qu en ces. They ob ser ved no re la ti ons -
hip bet we en elec tro de pla ce ment and im pro ve ment
of pa in. They conc lu ded that TENS was ef fec ti ve es-
pe ci ally in pa ti ents with pe rip he ral ne u ro pathy and
re ce i ved no ot her tre at ment re gi men be fo re.19

So mers and Somers app li ed TENS to a pa ti ent
with pa in in left lo wer limb be ca u se of di a be tic ne -
u ro pathy. The pa in did not res pond to oral anal ge sic
agents, ben zo di a ze pi nes and tricy clic an ti dep res sant
the rapy be fo re. They pla ced the elec tro des to lum-
bar pa ra ver teb ral re gi on and they ob ser ved 38% de-
c re a se in pa in af ter the first TENS the rapy.20

Mann he i mer and Carlsson com pa red two dif-
fe rent sti mu lus fre qu ency and elec tro de pla ce ment
in 19 pa ti ents with rhe u ma to id art hri tis. They sho -
wed that high sti mu lus fre qu ency and elec tro des
pla ced on pa in ful are a we re mo re ef fec ti ve than
low sti mu lus fre qu ency and elec tro des pla ced dis-
tally.21

In our study, we pla ced the elec tro des to lum-
bo sac ral pa ra ver teb ral re gi on in pa ti ents with DN
in lo wer limbs. 

Skin may not be in tact and pa in per cep ti on can
be dis tur bed in pa ti ents with di a be tic ne u ro pathy
in lo wer limb. Pa in per cep ti on of back is ra rely dis-
tur bed, and dor sal ra mi of sac ral and lum bar ner ves
in ner va te this are a. The re fo re, we pla ced the elec-
tro des to the lum bo sac ral pa ra ver teb ral re gi on.20

Agents used for the phar mac ho lo gic tre at ment
of DN can ca u se va ri o us si de ef fects, li ke panc yto -
pe ni a, dry mo uth, se da ti on, na u se a-vo mi ting, he p-
a ti tis, gas tri tis, nep hro to xi city, abor mal ECG and
hypogl yce mi a.11,22 App li ca ti on of TENS may be an
ef fec ti ve tre at ment for the pa in of di a be tic ne u ro -
pathy es pe ci ally in pa ti ents phar mac ho lo gic tre at -
ment is con tra in di ca ted.

In our study we ob ser ved skin re ac ti on re la ted
to elec tro de in only one of 40 pa ti ents. 



TENS is an al ter na ti ve the rapy which is 
suc cess fully used in DN wit ho ut any si de ef fects. 

TENS is a sa fe met hod that can be used in tre -
at ment of pa in also in el derly. It has an im por tant
ro le in tre at ment of es pe ci ally DN, re ha bi li ta ti on
af ter frac tu res and an gi nal pa ins.14,23

Ef fi cacy of TENS in cre a ses with high fre qu -
ency, long ti me and fre qu ent app li ca ti on. If in di -
ca ti ons, eti o logy of pa in and psycho lo gic sta te of
pa ti ents are eva lu a ted well, TENS can be an al ter -
na ti ve and an ad junc ti ve met hod in tre at ment of
chro nic pa in.
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