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Analgesic effectiveness of the association of transcutaneous electrical
nerve stimulation and cryotherapy for chronic low back pain*

Eficacia analgésica da associacao da eletroestimulacao nervosa transcutanea e criote-

rapia na lombalgia crbnica
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SUMMARY

BACKGROUND AND OBJECTIVES: Transcuta-
neous electrical nerve stimulation (TENS) and cryo-
therapy are physical therapy resources individually
used, since there is the possibility of interaction be-
tween TENS and cryotherapy if they are associated.
This study aimed at evaluating the analgesic effect-
iveness of the association or not of TENS and cryo-
therapy to relieve chronic low back pain.

METHOD: Clinical trial involving six chronic low
back pain patients distributed in three groups: cryo-
therapy, TENS, and the association of both techniques.
Analgesia was induced for 20 minutes during 5 days,
with one session per day. All patients were submit-
ted to conventional kinesiotherapy with ischiotibial,
lumbar square and iliopsoas elongation, aiming at
increasing adherence to treatment. Cryotherapy was
applied with crushed ice bag and TENS was in burst
with Physiotonus TENS/FES 3050 equipment of the
BIOSET brand, with pulse trains of 2 Hz, individual
pulse frequencies of 100 Hz and pulse duration of 150
ps. Pain intensity was evaluated by the visual analog
scale before and after each session.
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RESULTS: With regard to pain intensity in the cryo-
therapy group, initial and final medians were 5.5 and
4, respectively. For the TENS and TENS associated to
cryotherapy groups they were 5 and 3, respectively.
With regard to pain relief, 100% have referred good
relief in the TENS group; in cryotherapy and TENS
associated to cryotherapy groups 50% have referred
good relief and 50% very good relief.
CONCLUSION: Although the combined therapy has
caused no significant improvement as compared to
isolated therapies the three analgesic modalities used
in this study were effective to relieve chronic low
back pain. Satisfaction was higher in the cryotherapy
group as compared to the TENS group.

Keywords: Cryotherapy, Low back pain, Transcuta-
neous electrical nerve stimulation.

RESUMO

JUSTIFICATIVA E OBJETIVOS: A eletroestimu-
lagdo nervosa transcutanea (TENS) e a crioterapia
sdo recursos fisioterapéuticos aplicados isoladamente,
uma vez que existe a possibilidade de interacdo entre
a TENS e a crioterapia caso sejam utilizadas associ-
adas. O objetivo desse estudo foi avaliar a efetividade
analgésica da associacdo TENS e crioterapia isoladas
e associadas no alivio da lombalgia cronica.

METODO: Trata-se de ensaio clinico envolvendo
6 pacientes com dor lombar cronica, divididas em 3
grupos: crioterapia, TENS, e associacdo crioterapia e
TENS. A técnica analgésica foi aplicada pelo tempo
de 20 minutos, durante 5 dias, com 1 sessdo por dia.
Todas as pacientes foram submetidas a cinesioterapia
convencional com alongamento de isquiostibiais,
quadrado lombar e iliopsoas, com o objetivo de au-
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mentar a aderéncia ao tratamento. A crioterapia foi
feita com bolsa de gelo moido, ¢ a modalidade de
TENS foi a burst, com o aparelho Physiotonus TENS/
FES 3050, da marca BIOSET, com trens de pulsos
de 2 Hz, frequéncia individual de pulsos de 100 Hz e
duragdo de pulso de 150 ps. A intensidade da dor foi
avaliada pela escala analdgica visual antes e apds a
realizacdo de cada sessdo.

RESULTADOS: Quanto a intensidade da dor, no
grupo crioterapia, as medianas dos escores iniciais e
finais foram 5,5 e 4, respectivamente, ¢ nos grupos
TENS e TENS associado a crioterapia as medianas
foram 5 e 3, respectivamente. Quanto ao grau de
alivio, 100% referiram alivio bom no grupo TENS, e
nos grupos crioterapia e TENS associado a crioterapia
50% referiram alivio bom e 50% alivio muito bom.
CONCLUSAO: Apesar da terapia combinada nio ter
apresentado nenhuma melhora significativa em rela-
¢do as modalidades de terapias isoladas, as trés mo-
dalidades analgésicas utilizadas neste estudo foram
eficazes em aliviar a dor lombar cronica das pacien-
tes e nos grupos em que foi utilizado a crioterapia o
grau de satisfacdo das pacientes foi maior do que as
do grupo em que foi usada apenas a TENS.
Descritores: Crioterapia, Eletroestimulacdo nervosa
transcutanea, Lombalgia.

INTRODUCTION

Low back pain is a rather common problem affecting
more people than any other affection, being the most
common cause for medical visits, only loosing to com-
mon cold. The direct or indirect costs it generates ex-
ceed those of any other disease, including coronary dis-
eases'. Between 65% and 80% of the world population
develop back pain at some point of their lives, however
most cases have spontaneous resolution. Anatomic low
back pain causes are several, including muscle stress,
ligament changes, fractures, intervertebral disc rupture,
muscle stretching and tendinites’ Two treatments are
used by the physical therapy practice to relief lumbar
pain: cryotherapy, which removes body heat decreasing
tissue temperature’, and transcutaneous electrical nerve
stimulation (TENS), which consists in the generation
of electrical impulses through the skin by electrodes,
aiming at preventing the nociceptive information trans-
mission to the brain®.
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Cryotherapy should be applied for 10 to 30 minutes,
one or several times a day, and should be avoided in
anesthetized areas, in individuals with consciousness
and cognition deficit, intolerance to cold, Reynaud’s
disease, cryoglobulinemia and circulatory failure,
among others’.

TENS may also be applied for 10 to 30 minutes, one or
several times a day, being counterindicated to those with
pacemakers, with cardiac disease, with pain without de-
fined etiology, in epileptic patients without medical fol-
low-up and in pregnant women during the first quarter.
It should not be used on carotid areas, on the mouth,
ruptured skin, on the abdomen during gestation and
on eyelids®.

Both analgesic modalities sometimes are individually
applied since there is a major academic discussion
about the possible cancellation of TENS effect by
cryotherapy if they are associated.

This study aimed at evaluating the effectiveness of TENS-
cryotherapy association to relief chronic low back pain as
compared to isolated applications of both techniques.

METHOD

After the approval of the Research Ethics Committee,
Differential Integral University (Process n. 487), and
this clinical trial was carried out involving 6 female
patients with chronic low back pain, in a private clin-
ic of the city of Teresina, PI, from January to March
2009. Inclusion criteria were patients aged between
50 and 60 years, with complete elementary school and
diagnosis of spondyloarthritis confirmed by comple-
mentary exams and with pain intensity equal to or
above 5 by the visual analog scale (VAS). Exclusion
criteria were patients under analgesic or anti-inflam-
matory drugs and counterindications for the use of
TENS or cryotherapy. Each patient answered to the
Owestry questionnaire, specific to evaluate low back
pain in terms of interfering with daily life activities
(DLA), before and after the research.

Participants were divided in three groups: cryother-
apy, TENS, and TENS-cryotherapy association. An-
algesic technique was applied for 20 minutes during
5 days, with 1 session per day. All patients were sub-
mitted to conventional kinesiotherapy with ischiotib-
ial, lumbar square and iliopsoas elongation, aiming
at improving adhesion to treatment, since it could be
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considered inconsistent with 20 minutes of cryother-
apy or TENS per day.

Crushed ice bag, exactly positioned on the pain site,
was used for cryotherapy. TENS modality of choice
was burst, placing a pair of silicone rubber electrodes
impregnated with carbon on the lumbar paravertebral
region. The equipment used was Physiotonus TENS/
FES 3050 model of the BIOSET brand, programmed
with pulse trains of 2 Hz, individual pulse frequen-
cies of 100 Hz and pulse duration of 150 ps. Inten-
sity was individually adjusted until the moment when
there was comfortable tingling sensation associated
to rhythmic muscle contracture in the region where
the electrodes were applied. In the association of both
modalities, the equipment was turned on, TENS par-
ameters were adjusted similarly to the individual ap-
plication, and the ice bag was immediately positioned
on the painful region. After the application of each
technique conventional bilateral kinesiotherapy was
performed, dedicating 5 repetitions lasting 15 minutes
for each type of elongation. Pain intensity was evalu-
ated with VAS before and after each session; time for
beginning of pain relief; analgesic duration as well as
its quality by using the terms very good relief, good
relief, moderate relief, no relief, to check the level of
compatibility with pain intensity information by VAS.
Statistical analysis was performed with Excel XP and
Bioestat 5.0 programs. Kurskal-Wallis test was used
to compare pain levels among patients before and
after each intervention, to compare pain levels among
groups and to compare pain decrease levels among
groups. Wilcoxon’s test was used to compare pain lev-
els within each group before and after each interven-
tion. Significance level was 0.05.

years in the TENS group and 50.5 years in the TENS-
cryotherapy association group. Mean low back pain
duration was 16 months for the cryotherapy group,
10.5 months for the TENS group and 13 months for
the TENS-cryotherapy association group. Initial VAS
score median was 5.5 for the cryotherapy group, 5 for
the TENS group and 5 for the TENS-cryotherapy as-
sociation group, while final score median was 4 for
the cryotherapy group, 3 for the TENS groups and 3
for the TENS-cryotherapy group (Table 1).
Significance levels corresponding to the differences
between medians of initial and final VAS scores were
0.003 for the cryotherapy group, 0.007 for the TENS
group and 0.004 for the TENS-cryotherapy associa-
tion group (Table 2)

With regard to beginning of pain relief, it was in aver-
age 5 minutes after application for the cryotherapy
and the TENS-cryotherapy association groups. For
the TENS group it was 10 minutes after applications.
Mean analgesia duration was 1 hour for all groups.
With regard to pain relief, 100% of TENS group pa-
tients have referred good relief. In the cryotherapy
and TENS-cryotherapy association groups, 50% have
referred good relief and 50% very good relief. This
analysis was performed at the end of the fifth session
to check the level of patients’ satisfaction with the an-
algesic modalities.

In comparing the answers of Owestry questionnaire
applied at the first and fifth sessions, the cryotherapy
group showed significant changes in 7 items (pain in-
tensity, standing up, sitting down, standing, sleeping,
sexual life and social life). As to other questionnaire

Table 2 — Mean and median of labor duration, in hours

RESULTS Groups Mean Median
TENS 12.5 11.1
Mean age was 51.5 years in the cryotherapy group, 49 Control 13.9 12.8
Table 1 — Initial* (iVAS) and final** (fVAS) VAS median by group
Groups VAS scores N° % Median
Cryotherapy iVAS 2 333 5.5
fVAS 2 333 4
TENS iVAS 2 333 5
fVAS 2 333 3
TENS-cryotherapy association iVAS 2 333 5
fVAS 2 333 3
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items (personal care, walking and traveling), answers
coincided at the first and fifth sessions.

The TENS group showed positive differences in 5
items of the questionnaire (pain intensity, personal
care, sitting, standing and sleeping). With regard to
other questionnaire items (standing up, walking, sex-
ual life, social life and traveling) the answers coincid-
ed at the first and fifth sessions.

In the TENS-cryotherapy association group, differ-
ences were significant in 8 items (pain intensity, per-
sonal care, standing up, walking, sitting, standing,
sleeping and sexual life). The answers of “social life”
and “traveling” items were coincident for the first and
last session.

DISCUSSION

Cryotherapy and TENS are techniques used to treat
low back pain because both induce analgesia. Cryo-
therapy and TENS isolated effects have their efficacy
scientifically proven to control pain, however TENS
and cryotherapy have been simultaneously used be-
cause it is believed that there is potentiation of the an-
algesic effect and, as a consequence, a more effective
response to improve pain.

Cold applications, below 10° C, relieve pain be-
cause they decrease the number of painful impulses
sent to the brain in addition to slowing them down.
A 20-minute cold application may decrease in up
to 29.4% the transmission of painful impulses and
the effect may remain for approximately 30 min-
utes after its removal. Temperature decrease acts
as another sensory stimulation in the pain behavior
mechanism, and since cold stimulations are very
intensive, they may lead to endorphins and en-
cephalins release’.

In inflammatory processes, cold decreases hyperemia
and edema due to its vasoconstrictor action. In the
muscle, it decreases triggering speed of I A fibers of
the muscle spindle, decreasing spasms®.

Different theories were proposed to explain TENS
action mechanism, however, the most widely ac-
cepted it the Theory of Pain Floodgate Control, ac-
cording to which nociceptive information competes
with nervous fibers transmitting artificial electric
stimulations generated by TENS to upper centers,
modulating painful information in segmental and

26

Abreu, Santos e Ventura

subsegmental areas of the central nervous system?!°,

A different theory proposed to explain TENS action
mechanism is through the activation of inhibitory
pain pathways, of periaquedutal and raphe nucleus
gray matter, which originate in the brain and descend
to the spinal cord through brain stem, releasing en-
dogenous opioids*.

Analysis of results has shown no statistically signifi-
cant difference among groups with regard to initial
VAS scores, that is, there has been equivalence of in-
itial pain intensity among participants of the study.
With regard to final VAS scores there has also been
no statistically significant difference of median values
among groups, showing that no analgesic technique
was better than the others. However the differences
between initial and final VAS scores in each group
were statistically significant, showing that all modal-
ities were effective to relieve pain.

With regard to time elapsed for pain relief, the an-
algesic response provided by cryotherapy and by
TENS-cryotherapy association was faster as com-
pared to TENS alone, probably due to cryotherapy
effects.

Our study results are partially in agreement with
another study carried out with 12 female patients
who also were divided in 3 groups similar to our
study, however they were submitted to two ses-
sions per week, for one month, in a total of 8§ ses-
sions. In patients treated with TENS and TENS-
cryotherapy association, pain referred through
VAS presented significant improvement at final
evaluation as compared to initial evaluation of the
same group (p < 0.05).

The group receiving cryotherapy alone did not show
significant pain relief at final evaluation as compared
to initial evaluation (p > 0.05). However, when com-
paring pain at final evaluation among groups, there
has been no significant difference in the improvement
obtained with the protocols used (p > 0.05)'°. So, such
results are in agreement with our study, contrasting
only with regard to the cryotherapy group, where our
study has evidenced significant pain relief, maybe due
to the difference in methodology to induce analgesic
technique, which in our study was during 5 days, with
1 session per day, and in the other study it was 2 ses-
sions per week during 4 weeks.

An experimental study was carried out with rats, aim-
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ing at evaluating electrical femoral nerve activity
(FNA) after the isolated and associated application of
TENS and cryotherapy. Nine rats were studied with
the application of 50 Hz TENS and intensity of 10
mA for 5 minutes, isolated cryotherapy and TENS-
cryotherapy association for 10 minutes. The study has
shown that the association of both techniques has sig-
nificantly attenuated the effects produced by isolated
TENS on FNA of rats'!.

The reason why it is believed that TENS could inhibit
cryotherapy action and vice-versa, thus not recom-
mending their joint use, is based on the knowledge
that pain is transmitted by the lateral spinothalamic
bundle, which is also the way to transmit temperature,
which would justify the efficacy of cryotherapy to re-
lieve pain, however TENS acts in the touch transmis-
sion way, which is the anterior spinothalamic bundle.
However, both become a single pathway at the level
of the pons, forming the spinal lemniscus, which goes
to the thalamus*'°.

Results obtained by this study related to functional
incapacities associated to low back pain using the
Owestry Disability Index (ODI), have shown that
cryotherapy and TENS-cryotherapy
groups suffered less interference of pain when per-
forming daily life activities as compared to the TENS
group. ODI, also known as Owestry Low Back pain
Disability Questionnaire, is an extremely important
tool created to give the physician information on how
low back pain affects the ability of patients to manage
their daily lives'?. These results probably justify the
higher level of satisfaction of patients of those groups.
Although the combined therapy has not represented
any significant improvement as compared to isolated
modalities, the three analgesic modalities used in this
study were effective to relieve chronic low back pain
and in the group where cryotherapy was used, the
level of patients’ satisfaction was higher that in the
group using TENS alone.

Our results suggest that there is no interaction be-
tween TENS and cryotherapy when associated to
treat chronic low back pain, however it is necessary
to stress that the number of studied patients was
very small, which may interfere with results. Other
studies are needed to confirm that TENS does not
increase or decrease the efficacy of cryotherapy for
chronic low back pain.

association

CONCLUSION

Although the combined therapy has not presented
any significant improvement as compared to isolated
therapeutic modalities, the three analgesic modalities
used in this study were effective to relieve chronic
low back pain, and in the cryotherapy group patients
satisfaction was higher as compared to TENS alone.
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