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ABSTRACT

Background: Achilles tendinopathy is highly prevalent and caused by intrinsic or extrinsic
factors. The multiple minor traumas can lead to achilles tendinopathy. Physical therapy
treatment includes soft tissue mobilization and exercises. Objective: To compare ultrasound
and transverse friction massage in chronic Achilles tendinopathy. Methodology: The study
was a randomized control trial from 1 March 2019 to 15" August 2019. The non-probability
convenient sampling technique was used to include n=76 patients having pain and activity
limitation of Achilles tendon and randomly allocated into groups A and B by lottery method.
The outcome measuring tools were numeric pain rating scale (NPRS) for pain, the Victorian
Institute of Sports Assessment- Achilles questionnaire (VISA-A) for severity and goniometry
for ROM. The Group A was treated with transverse friction massage and the group B was
treated with ultrasound therapy. Both groups also performed eccentric exercises. The
assessment was done at the baseline on the 1% session, at end of the 9™ and 18" session.
The data was analysed by SPSS 23 using independent t-test and repeated measures ANOVA.
Results: The results of RM-ANOVA with pairwise comparison showed that both groups
improve significantly (p<0.05) throughout the treatment duration with large effect size for
all variables. While comparing the groups with independent t-test, TFM group showed more
improvement in all variables as compared to UST group (p<0.05) after 3" week as well as
after 6 week of intervention. Conclusion: The Transverse friction massage (TFM) was more
effective than ultrasound therapy (UST) when combined with eccentric exercises in
improving pain severity of tendinopathy and ROM of ankle.

Keywords: Achilles tendon, eccentric exercises, pain stretching, myofascial release,
ultrasonic therapy, tendinopathy.

INTRODUCTION

ultrasound is a commonly used modality for
. . 10 . . . . .
tendinosis . It Improves microcirculation, migration

Achilles tendinopathy (AT) is an intra-tendinous
inflammatory process and degeneration of the
tendon’. The AT most commonly occurs due to
dysfunction or prolonged standing in a sportsperson
or person having a physical activity like running,
jogging etc” °. The AT can be caused by intrinsic
factors like microtrauma or it can be caused by
extrinsic factors like external impact. There is a

positive  association  between

hypertension and use of steroids with AT*°. In the
general population, the incidence of AT was
1.85/1000 patients and 2.35 in
populatione.ln elite athletes, the middle distance
runner had higher prevalence (83%) of Achilles
tendinopathy than other athletes’. In the Dutch
population for AT the prevalence
2.35/1000 and the incidence rate was 2016/1000°%,
The treatment options include medicine, invasive
procedure, conservative treatment and
physiotherapy. The purpose of all treatments is re-
vascularization, fibrotic adhesion removal and cell
9,10,11,12. The

stimulation to start inflammation

obesity, age,

and synthesis of collagen fibers to the achilles
tendon'™ . A study compared ultrasound (US) with
friction massage and both techniques were effective
in tendinitis™. Eccentric exercises improve range of
motion, functional activity, decrease pain and also
effect on the rapid recovery of Achilles tendinosis™*
" In a study when soft tissue treatment was added
with eccentric exercises there was the better effect
on function and pain in achilles tendinosis.™
Transverse friction massage (TFM) is one of the Cyrix
approaches, the direction of massage must be
the —adult transverse from direction of fibers of affected
structure. It improves pain and mobility by breaking
the adhesion and releasing the scar in muscle and
tendon®”:18.19,

rate was The Ultrasound, transverse friction massage and
eccentric exercises had effects on achilles
tendinopathy but there was no comparison of
ultrasound with transverse friction massage when
eccentric exercises are baseline treatment. This

study aimed to compare transverse friction massage
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and ultrasound therapy incorporated with eccentric
exercises in the treatment of Achilles tendinopathy.

METHODOLOGY

A randomized control trial was conducted at City
Hospital Jalal Pur Jattan, Gujrat. The duration of the
study was from 1° March 2019 to 15" August 2019.
The study was started after approval from research
and ethical committee  (RCR&AHS/REC/MS-
OMPT/022). The non-probability convenient
sampling technique was used for sample collection
and patients were randomly allocated in groups by
lottery method. A total of n=76 patients were
included in the study who were 18 to 65 years of

[ Enrollment ]

age, had pain on achilles tendon palpation, the VISA-
A scale score of >20 and <80 points and had activity
limited due to symptoms for the last 6 months. The
exclusion criteria were patients having AT surgery
previously, intra-articular injection for the past 6
months, having rheumatoid arthritis; and primary
and secondary osteoarthritis.

The Group A was treated with transverse friction
massage (TFM) along with eccentric exercises (EE)
and the group B was treated with ultrasound
therapy (UST) along with eccentric exercises (EE). A
total of n=73 patients from n=76 samples were
included in the data analysis, as the one patient
dropped out from the TFM group (n=36) and two
patients from the UST group (n=37). (Figure 1)

Assessed for eligibility (n= 85)

Excluded (n=9)
+ Not meeting inclusion criteria (n=4)
+ Declined to participate (n=5)

[ Allocation

l

Allocated to UST er n=38 Allocated to TFM group (n=38 )
USTgroup{ ) [ Follow-Up ]
Y y
Lost to follow-up due to personal reason [ Aralvel ] Lost to follow-up not able due time
of patients (n= 1) natysis management issues of patients (n=2)

Analysed (n=37)

\ 4
Analysed (n= 36)

Figure 1: Consort diagram

The Eccentric exercises of plantar flexion were
performed while standing on the step with 6 sets of
15 repetitions. The gastrocnemius and soleus were
targeted by 3 sets of plantarflexion while knee in
extension and 3 sets while knee in slight flexion.
The Ultrasound settings were pulse 20% duty cycle
8ms interval/2ms emission, 2ms burst of 1.0 MHz
sinewaves repeating at 100Hz, 0.5 w/cm? of

intensity.  Transverse friction massage was
performed by thumb for 3 min over 3cm-5cm area.
The duration of treatment was 6 weeks with 3
sessions per week The assessment was done at the
baseline on the 1% session, at end of the 9" and 18"
session. The Numeric pain rating scale (NPRS), a
valid and reliable scale (ICC=O.63)21. To measure the
severity of Achilles tendinopathy, self-administered,

The Victorian institute of sports assessment—achilles
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questionnaire (r=0.90-0.93) used The

universal goniometry was used for planter flexion,

was

dorsiflexion, inversion and eversion. The
demographic data was presented as mean+Sd and
n(%) for age and gender respectively. As the
assumptions of the parametric test were met so
RMANOVA with Bonferroni correction was applied
for with-in group changes and to compare the group
independent t-test was applied. The partial eta
squared (r]pz) and Cohen’s d was also calculated to
determine the effect size for RMANOVA and
independent t-test respectively. The level of
significance was set at p<0.05 and SPSS ver 23 was

used for data analysis.

RESULTS

The mean age of the participants in the group A was
42.67+5.50 years and in the group B was 42.52+5.29
years. A total of n=28 males and n=9 females were
in the group A and the remaining n=25 male and
n=11 females were in the group B.

Mauchly's Test of Sphericity indicated that the
assumption of sphericity had been violated (p<0.05),
and therefore, a Greenhouse-Geisser correction
was used. It showed that both groups improve
significantly (p<0.05) throughout the treatment
duration with large effect size for all variables. (Table
1)

Table 1: With-in group changes pain, severity, and foot ROM

Group A(TFM) Group B (UST)

Mean  SD p-value F(df) np?  Mean SD p-value F(df) np?
Zeroweek 856 0.50 <0001 " 8.38 <0.001""

NPRS 31d week 51 075 <0001 "° 982.54(1.34,48.58) 0.96 6.5 0.64 <0001  596.72(1.692,59.23)  0.94
6t week 18 1.01 <0001 ¢ 4.02 0.77  <0.001¢
Zeroweek  27.62 470 <0001 ° 27.97 <0.001"*

VISA-A 3dweek  59.56 3.76 <0.001 ° 1639.35(1.931,69.51) 097  49.4 275 <0001 °  1506.07(1.91,67.54)  0.97
6th week 84.81 452 <0001 " 72.47 323 <0001
Zeroweek 12,54 2.08 <0.001 ° 12.44 <0.001" °

E{ggfgg 39week  22.78 289 <0001 ° 1461.11(1.663,59.85) 097 18.08  2.52 <0001  1336.35(1.747,61.15)  0.96
6hweek 3159 294 <0001 ° 23.83 219 <0001 ¢
Zero week 527 150 <0.001 5.41 <0.001" °

porsi 39week 1062 168 <0001 " 1642.99(1.785,64.24) 097 850 171 <0001 °  543.34(1.648,57.67)  0.93
6t week 16.62 1.68 <0.001 ¢ 12.50 1.99 <0.001""¢
Zeroweek 840 189 <0001 ° 8.33 <0.001""

Inversion 31d week 1521 279 <0001 ° 1022.68(1.996,71.84) 096 11.86 170 <0001 °  868.664(1.58,55.51)  0.96
6t week 23.48 230 <0001 ¢ 17.86 186 <0001 °
Zeroweek 540 148 <0001 ° 5.30 <0.001""

Eversion 3rd week 11.00 1.43  <0.001"° 927.647(1.479,53.24) 0.96 8.72 176 <0.001" ° 374.231(1.38,48.37) 091
6th week 17.08 165 <0.001 ¢ 1322 2.05 <0001 ¢

T

0 week vs. 3 week, "3 week vs. 6" week, 0 week vs 6" week

Level of significance: p<0.05* p<0.01**, p<0.001***

While comparing the groups with independent t-
test, TFM group showed more improvement in all
variables as compared to UST group (p<0.05) after

3" week as well as after 6" week of intervention
with large effect size. (Table 2)

Table 2: Between group comparison (TFM & UST)

Group A(TFM) Group B (UST) MD p-value Cohen’s d
Mean SD Mean SD
Zero week 856 050 538 0.49 018 0129 0.18
NPRS 34 week 51 0.75 65 0.64 14 <0.001 0.75
67 week 18 101 402 077 222 <0.001 081
Zero week 7762 7.70 2757 730 035 0.761 0.04
VISA-A 37 week 59.56 376 794 2.75 10.16 <0001 0.84
6% week 84.81 452 72.47 323 1234 <0.001 0.82
Zero week 12.54 2.08 12.44 2.07 0.1 0.885 0.02
Planter flexion 3rd week 22.78 2.89 18.08 2.52 4.7 <0.001""" 0.66
6% week 31.59 2.94 23.83 2.19 776 <0.001 0.84
Zero week 527 150 541 122 0.14 0722 0.04
Dorsi flexion 39 week 1062 168 850 171 212 <0001 053
6% week 16.62 168 12.50 1.99 412 <0.001 0.87
Zero week 8.40 189 833 175 0.07 0871 0.02
Inversion 3rd week 15.21 2.79 11.86 1.70 3.35 <0.001™* 0.57
6% week 2348 2.30 17.86 186 562 <0.001 0.81
Zero week 540 148 530 147 01 0.808 0.03
eversion 319 week 11.00 143 8.72 176 2.28 <0.001"" 0.58

Level of significance: p<0.05* p<0.01**, p<0.001***
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DISCUSSION

The objective of this study was to compare
ultrasound with transverse friction massage in
Achilles tendinopathy. Eccentric exercises of planter
flexors were common treatment for both groups.
NPRS, VISA-A and goniometer were used for pain,
functional outcome and range of motion at the
ankle joint. There was a significant decrease in pain
within and between groups. There was also
significant increase in functional status (VISA-A) and
range of motion at ankle joint.

A meta-analysis was conducted in 2019 to compare
the VISA-A score of eccentric exercises and
ultrasound in Achilles tendinopathy. In that meta-
analysis, a study compared two groups, group A was
treated with deep friction massage (DFM),
ultrasound and in group B eccentric exercises were
added with deep friction massage, ultrasound. The
mean difference of VISA-A for group B was 35+3.00
and for group, A was 22+10.00. In current study, the
mean difference of VISA-A for transverse friction
massage group was 57.19+0.18 and for the
ultrasound group was 44.5+0.96. In the previous
study the treatment plan was of 12 weeks with
1week interval. In current study treatment was of 6
weeks but was continuous. That 1 week pause of
treatment in previous study can affect the
outcomes. Another study in this meta-analysis also
uses DFM and ultrasound for AT and there was no
significant improvement in VISA-A but in current
study, there was a significant improvement in VISA-
A score for both groups. In That meta-analysis, deep
friction massage showed better improvement in
VISA-A as compared with traditional physical
therapy. In the current study, ultrasound was
compared with transverse friction massage; and
eccentric exercises were common in both groups.
By comparing the current study with this meta-
analysis it can be concluded if eccentric exercise is
added with transverse friction massage or
ultrasound there will be more significant positive
effects on Achilles tendinopathy23’24.

A study in 2011 compared ultrasound with deep
friction massage in tendinitis. It was an RCT of 10
days treatment. The baseline treatment was
Codman’s exercises. The current study showed
better improvement in pain as compared to
previous study. because in this study eccentric
exercises were common treatment and in

previous study, Codman’s exercises were
common treatment. For ROM, the results in
previous and current study both showed
significant improvement (p=0.001)".

A study analyzed the effect of transverse friction
massage on tendinitis. That trial was of 3 weeks
with 2 sessions per week. Outcome measuring
tools were VAS and VISA-A. They included
eccentric exercises with transverse friction
massage. In current study the result of NPRS and
VISA-A were more significantly better than
previous study because the duration of treatment
and quantity of sessions in current study were
greater in quantity .

In current study the BMI, presence of diabetes and
information regarding foot wear of participants was
not considered, which may affect the progress of the
condition even with intervention.

CONCLUSION

The transverse friction massage (TFM) was more
effective than ultrasound therapy (UST) when
combined with eccentric exercises in improving pain
severity of tendinopathy and ROM of ankle.
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