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Evaluation of therapeutic effectiveness of diathermy in patients
with degenerative disease of the lumbar spine

Ocena skutecznoSci terapeutycznej diatermii u pacjentow z chorobg zwyrodnieniowg
okolicy ledzwiowej kregostupa

Agnieszka Przedborska'»B.EF) Matgorzata Misztal?(¢.>E), Jan W. Raczkowski'(©)

Klinika Rehabilitacji Ortopedycznej i Pourazowej Uniwersytetu Medycznego w t.odzi /
Department of Orthopaedic and Post-traumatic Rehabilitation, Medical University of Lodz, Poland
2Katedra Metod Statystycznych Uniwersytetu t.ddzkiego . Department of Statistical Methods, University of Lodz, Poland

Abstract

Introduction. Diathermy is one of the stimuli used in treatment of degenerative spine disease. Endogenous heat alleviates the
symptoms of the disease. Diathermy treatments differ due to wave size and electromagnetic vibration frequency.

Objective. Evaluation of the effectiveness of diathermy generated by short waves and radio waves in the treatment of patients
with degenerative disease of the lumbar spine.

Material and methods. The research was carried out on a group of 68 people with degenerative disease of the lumbar spine,
divided into two groups. The study group consisted of 36 people who underwent therapy with radio waves using the Thermo TK
device. The comparison group consisted of 32 people who underwent shortwave diathermy treatments. Therapeutic
effectiveness was evaluated on the basis of pain assessment according to the VAS scale and the Laitinen pain scale as well as the
range of motion measured with the Schober test and the Thomayer test.

Results. In both groups, a statistically significant (p <0.0001) pain reduction after therapy according to the Laitinen pain scale
was observed (Me (IQR) before and after therapy , respectively: in the study group: 6.5 (5-9) scores vs. 4 (3-5.5) scores and in the
comparison group: 6 (5-8) scores vs. 4 (3-5) scores) and according to the VAS scale - in the study group: 6 (5-7.5) scores vs. 4 (3-
4) scores and in the comparison group: 6 (5-7.5) scores vs. 3 (3-5) scores. The Thomayer test and the Schober test results also
improved significantly in each group.

Conclusions. Regardless of the wavelength generating endogenous heat, both treatments reduce pain and improve the range of
motion of the lumbar spine in patients with degenerative spine disease.

Key words:
spine, degenerative disease, diathermy, radio waves

Streszczenie

Wstep. Diatermia jest jednym z bodZcéw wykorzystywanych w leczeniu choroby zwyrodnieniowej kregostupa. Ciepto endogenne
wptywa na ztagodzenie objawdw choroby. Zabiegi diatermii réznia sie ze wzgledu na wielko$¢ fal oraz czestotliwo$¢ drgan
elektromagnetycznych.

Celem pracy jest ocena skutecznosci diatermii generowanej przez fale krétkie i fale radiowe w leczeniu pacjentéw z chorobg
zwyrodnieniowg kregostupa ledzwiowego.

Materiat i metody. Badania przeprowadzono na grupie 68 0s6b z choroba zwyrodnieniowa kregostupa ledZzwiowego, sposrod
ktérych wyodrebniono dwie grupy. Grupe badang stanowito 36 0s6b poddanych terapii falami radiowymi z wykorzystaniem
urzadzenia Thermo TK. Grupe poréwnawcza stanowito 32 osoby, poddane zabiegom diatermii krétkofalowej. Ocene
skutecznosci terapii przeprowadzono na podstawie oceny b6lu wedtug skali VAS i skali Laitinena oraz zakresu ruchu mierzonego
testem Schobera i testem palce-podtoga.

Wyniki. W obu grupach zaobserwowano po terapii istotne statystycznie (p < 0,0001) zmniejszenie dolegliwosci bélowych wg
skali Laitinena (Me (IQR) odpowiednio przed i po terapii: w grupie badanej: 6,5 (5-9) pkt vs 4 (3-5,5) pkt oraz w grupie
poréwnawczej: 6 (5-8) pkt vs 4 (3-5) pkt), a takze wg skali VAS - w grupie badanej: 6 (5-7,5) pkt vs 4 (3-4) oraz w grupie
poréwnawczej: 6 (5-7,5) pkt vs 3 (3-5) pkt. Istotnej poprawie w kazdej z grup ulegty réwniez wyniki testu palce-podtoga oraz
testu Schobera.

Wnhioski. Bez wzgledu na dtugo$¢ fal generujacych ciepto endogenne, oba zabiegi wptywajg na zmniejszenie dolegliwosci
bélowych oraz poprawe zakresu ruchu kregostupa ledzwiowego u pacjentéw z chorobg zwyrodnieniowa.

Stowa kluczowe:
kregostup, choroba zwyrodnieniowa, diatermia, fale radiowe
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Introduction

Degenerative spine disease is a significant medical and social
problem. Pain in the lumbar spine occurs in approximately
85% of the population. The prevalence of this problem in ever
younger people is related to the development of civilization
[1, 2]. Chronic spinal overload due to inadequate lifestyle or
overweight causes degenerative changes in the cartilage and
bone tissue of the spine. Destructive processes usually begin
with the intervertebral disc, then they affect the end plates and
the adjacent parts of the vertebral bodies. The typical clinical
image of joints affected by degenerative disease shows
thickening of their shape, rubbing or crackling when moving,
restricted mobility, muscle atrophy and pain. The most intense
changes in the lumbar spine are most often found at the L ,—L,
and LS, levels [2, 3, 4, 5].

Diathermy is commonly used in the treatment of
degenerative spine disease. Endogenous heat that arises in
tissues causes a number of beneficial changes. The
overheating intensity depends on the degree of
vascularization, heat capacity and ionic conductivity of
tissue electrolytes. Under the influence of endogenous
heat, blood vessels widen, blood supply and tissue
absorption improve. Acceleration of metabolic processes
at the cellular level stimulates regeneration. The reduction
of inflammation and exudation alleviates the symptoms of
the disease. Due to the reduction of neuromuscular
excitability, pain and muscle tension are reduced [6, 7, 8,
9, 10].

Diathermy treatments differ in wave size and electromagnetic
vibration frequency. The most commonly used procedure is
shortwave diathermy (SWD). The physical stimulus is the
electromagnetic field, which is created as a result of the flow
of currents with a frequency of 27.12 MHz and a wavelength
of 11.05 m. It generates heat in deep tissues. Depending on the
applicator, the procedures involve placing an overheated object
between two capacitor plates or within the operation of the
induction electrode [8, 10].

Treatment with the use of the Thermo TK device applies
a high-frequency radio wave, causing tissues to be overheated
selectively. As a result of the current flow, an electromagnetic
field with a frequency of 460 kHz and 540 kHz is created. The
treatment involves massage with an applicator and a special
cream. The second, neutral electrode is placed on the opposite
side of the treatment area. The advantage of such therapy is the
possibility of targeting it precisely at the lesion site and
additionally combining it with manual techniques [7, 11].

Both methods of diathermy presented above induce a pleasant
feeling of warmth in tissues during therapy. However, they
differ in parameters and method of application.

The objective of the study is to assess the effectiveness of
diathermy caused by the flow of radio waves and short waves
in patients with degenerative spine disease.

Material and methods

The study involved a total of 68 people (51 women and 17
men) with chronic back pain syndromes due to degenerative
spine disease. The mean age of the respondents was 54.1 + 16.2

www.fizjoterapiapolska.pl 71
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years, half of the patients were 53 or younger (IQR: 45-67.5
years). The mean duration of pain was 7.7 £ 6.6 years, and in
half of the respondents it did not exceed 7 years (IQR: 1.5-
10.5 years). All respondents were divided into two groups.
The study group consisted of 36 people (53%, including: 28
women and 8 men) who underwent therapy with high-frequ-
ency currents using the Thermo TK device. The mean age in
this group was 56.2 + 15.2 years, half of the patients were 55
or younger (IQR: 47.5-66 years). The comparison group con-
sisted of 32 people (47%, including: 23 women and 9 men)
who underwent shortwave diathermy treatments. The mean
age in this group was 51.9 + 17.3 years, and in the case of half
of the patients it did not exceed 50.5 (IQR: 37-69.5 years).
The groups did not differ significantly in terms of gender
structure and age (p = 0.5747 and p = 0.2801, respectively).
There were also no significant differences between the groups
in terms of body mass index (p = 0.2661); both groups were
dominated by overweight people (41.7% in the study group
and 50.0% in the comparison group, respectively).

The research was approved by the Bioethics Committee
(Approval no. RNN/85/15/KE). All patients were informed
about the effects of the treatments in their body, and signed
written consent to participate in the treatment and be included
in the study. Both groups of patients underwent 10 diathermy
treatments. In the study group, treatments for the lumbar spine
were performed using the Thermo TK device. Resistance
mode with a frequency of 460 kHz was used for therapy. In
the comparison group, BTL shortwave diathermy therapy was
used. Treatments were performed every day. In order to
evaluate the results, the patients were examined in accordance
with the established protocol before and after the series of
treatments. The study included assessment of the
circumference, range of motion of the knee joint, pain
assessment using the VAS scale and Laitinen pain scale, as
well as the range of motion measured by the Schober test and
the Thomayer test. The obtained data were subjected to
statistical analysis.

Statistical analysis

Quantitative variables were described with the mean and
standard deviation (in the case of normal distribution) as well
as order statistics: median (Me) and interquartile range (IQR)
as well as the minimum and the maximum (Min-Max). The
normality of the variables was verified using the Shapiro-
Wilk’s test for normality. For categorical variables, the number
of observations for each category (N) with the corresponding
percentage (%) was given.

To compare two independent groups, the Student’s t-test was
used (in the case of normal distribution in the compared groups)
or the non-parametric Mann-Whitney U test (in the case of the
lack of normality). A two-way ordinal repeated measures
ANOVA was used to compare the groups taking into account
repeated measurements (before and after treatment).
Additionally, the effect size was calculated, using the effect
size measure in the form of: r = ZVn , (where Z is the value of
the Z statistic in the Wilcoxon signed-rank test, and n is the

www.fizjoterapiapolska.pl
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sample size). The effect is considered small when r € (0.10-0.40),
medium when r € (0.40-0.60) and large when r > 0.60 (these
values were taken from the study by Salvatore S. Mangiafico,
2016, Summary and Analysis of Extension Program
Evaluation in R, http://rcompanion.org/handbook/F _06.html).
In the case of qualitative variables, Pearson’s chi-squared test
of independence was used to compare the groups.

The results at p < 0.05 were considered statistically significant.
The calculations were made with the use of the STATISTICA
PL 13.3 statistical package and the R environment.

Results

When analysing the obtained results, it was found that the
duration of pain was similar in both groups (p = 0.5796). In
the study group, in half of the patients pain lasted at most 7
years (IQR: 2—11.5 years), and in the comparison group, half
of the patients experienced pain for no longer than 6.5 years
(IQR: 1 month — 10 years).

The results of the Thomayer test before and after therapy in
both groups are presented in Table 1. There are no statistically
significant differences between the groups according to the test
results both before and after therapy. In both groups, a statisti-
cally significant reduction of the distance to the floor surface
was observed (p = 0.0039 in the study group and p = 0.0002 in
the comparison group, respectively).

Table 1. Results of the Thomayer test before and after therapy in the compared groups

Thomayer test
Measure

before therapy after therapy p (before vs. after) effect size

Me (IQR)  4.75(0-12.5) 3.25 (0-11)
Thermo TK 0.0039 0.4808
Min-Max 0-95 0-48

Me (IQR) 3.5 (0-12.25) 0.75 (0-10.5)
Diathermy 0.0002 0.6545
Min-Max 0-48 0-40

p (group comparison): 0.9301 0.8456 X

In the study group before therapy, in half of the patients the test re-
sult did not exceed 4.75 cm (IQR: 0—12.5 cm), and after therapy —
3.25 cm (IQR: 0~11 cm). In the comparison group, before therapy,
in half of the patients the distance from the floor surface did not
exceed 3.5 cm (IQR: 0—12.25 cm), and after therapy — 0.75 cm
(IQR: 0-10.5 cm). In the Thermo TK group, the achieved effect
should be considered medium, while in the SWD group it was large.
Table 2 presents the results of the Schober test before and after
therapy in the compared groups of patients. There were no
statistically significant differences between the groups before
and after therapy. In both groups, a statistically significant
increase in the measured distance was observed after therapy.
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Tab. 2. Results of the Schober test before and after therapy in the compared groups

Schober test
Measure

before therapy after therapy p (before vs. after) effect size

Me(IQR)  3.75(2.75-4.5)  4.25(3.25-4.5)

Thermo TK <0.0001 0.6387
Min—Max 1-4.5 2-5.5
Me (IQR 3.5(2.5-3.75 3.5(3-4

Diathermy Q) ( ) @~ 0.0241 0.4477
Min-Max 0-6 0-6

p (group comparison): 0.8288 0.3960 X

In the study group (Thermo TK), before therapy, in half of the
patients the result obtained in the Schober test did not exceed
3.75 cm (IQR: 2.75-4.5 cm); after therapy, a statistically signi-
ficant (p < 0.0001) increase in the distance to (average)
4.25 cm (IQR: 3.25-4.5 cm) was observed. The obtained ef-
fect should be considered large.

In the comparison group (diathermy), the changes were not so
spectacular — before therapy, in half of the patients, the Scho-
ber test result did not exceed 3.5 cm (IQR: 2.5-3.75 cm); after
therapy, a statistically significant change in the result was found
(p <0.0241) — in half of the patients the result still did not exce-
ed 3.5 cm, but with a larger interquartile range (IQR: 3-4 cm).
The obtained effect should be assessed as medium.

Pain assessment according to the VAS scale before and after
therapy in both groups of patients is presented in Table 3. No
statistically significant differences were found between the
groups before and after therapy. In each group, however, a si-
gnificant (p < 0.0001) reduction in pain was observed after
therapy.

Table 3. Pain assessment according to the VAS scale before and after therapy in the compared groups

VAS

Measure before therapy after therapy p (before vs. after) effect size

Me (IQR) 6 (5-7.5) 4 (3-4)

Thermo TK <0.0001 0.8599
Min—Max 3-10 0-7
Me (IQR 6 (5-7.5 3(3-5

Diathermy (IQR) ( ) (3-5) <0.0001 0.8314
Min-Max 2-9 0-8

Toup comparison):
P (group P ) 0.9326 0.9562 X
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In the study group (Thermo TK), half of the patients rated their pain be-
fore therapy at a maximum of 6 scores on the VAS scale (IQR: 5-7.5
scores), and after therapy at no more than 4 scores (IQR: 3-4 scores). In
the comparison group (diathermy), half of the patients assessed pain in-
tensity according to the VAS scale before therapy at no more than 6 sco-
res (IQR: 5-7.5 scores), and after therapy — no more than 3 scores (IQR:
3-5 scores). In both cases, the obtained effect should be considered large.
Pain assessment according to the modified Laitinen pain scale before
and after therapy in the analysed groups is presented in Table 4. The
studied groups did not differ statistically significantly before and after
therapy, while a significant (p < 0.0001) reduction of symptoms after
therapy was found in each group.

Table 4. Pain assessment according to the modified Laitinen pain scale before and after therapy in the compared groups

Pain assessment according to the Laitinen

Measure pain scale

before therapy after therapy p (before vs. after) effect size

Me (IQR 6.5 (5-9 4 (3-5.5
Thermo TK (IQR) (59 ( ) <0.0001 0.8353
Min—Max 3-15 0-9
Me (IQR 6 (5-8 4 (3-5
Diathermy (IQR) (5-8) (-5 <0.0001 0.8591
Min-Max 3-12 1-10
p (group comparison): 0.9495 0.9602 X

Half of the patients from the study group (Thermo TK) assessed pain ac-
cording to the Laitinen pain scale before therapy at no more than 6.5
scores (IQR: 5-9 scores), and after therapy — at no more than 4 scores
(IQR: 3-5.5 scores). In the comparison group (diathermy), before thera-
py, half of the patients reported pain at no more than 6 scores (IQR: 5-8
scores), and after therapy — at no more than 4 scores (IQR: 3-5 scores).
The obtained effect should be assessed as large for each of the groups.

Discussion

The use of diathermy in the treatment of degenerative joint disease
constitutes a subject of many scientific studies [2, 9, 12, 13]. Endo-
genous heat generated in deep tissue reduces the symptoms of the
disease [9].

Both diathermy inducing treatments studied differ significantly
from each other. The frequency of the radio wave therapy is
much lower than that of shortwave diathermy. The method of
stimulus application is also different. In radio wave therapy, the
procedure combines electrotherapy with massage, which results
in a better experience for the patient [7, 11].

Based on the analysis of the obtained test results, it can be conc-
luded that pain assessed according to the Laitinen pain scale and
the VAS scale before and after therapy in both groups indicates
pain reduction. The applied treatments allowed for the reduction
in the amount of painkillers taken by the patients. Other, previo-
usly conducted studies in patients with osteoarthritis of the knee
joints also showed an analgesic effect due to overheating of de-

www.fizjoterapiapolska.pl 75



s (izjoterapia polska

ep tissues [14]. In the findings by Notarnicola et al., a similar re-
duction in pain assessed with the VAS scale as a result of Doctor
Tecar therapy, which uses radio waves, was found [15]. Koscielny
et al. achieved back pain reduction as a result of therapy with high-
frequency electromagnetic field inducing diathermy [13].
Degenerative disease affecting the joints of the lumbar spine cau-
ses limited mobility and stiffness experienced by patients [1, 4].
Following both treatments, an increase in mobility was observed
as a result of endogenous heat generated in tissues. A greater im-
provement in the range of flexion assessed using the Schober test
was observed in the group undergoing therapy using Thermo TK.
However, in the Thomayer test, better results were observed after
SWD procedures. Improvement in mobility as a result of the de-
scribed therapies resulted from pain reduction and relaxation of
excessively tense soft tissues. The obtained effect constitutes
a very important element in preparing patients for kinesiotherapy.
Scientific reports also describe the beneficial effect of radio wave
diathermy on the reduction of the degree of disability due to back
pain, assessed with the Oswestry scale [15].

The analysis of the conducted research confirms the validity of
using diathermy induced by short waves and radio waves in the
treatment of back pain syndromes. The beneficial effect of radio
wave therapy prompts the continuation of research in conjunction
with manual therapy.

Conclusions

1. Both radio wave and shortwave diathermy reduce pain in the
lumbar spine in patients with degenerative spine disease.

2. Endogenous heat generated by SWD and Thermo TK increases
the range of motion of the lumbar spine.
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