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Angkana Apichartvorakit, B.ATM., M.Sc.*, Pramote Euasobhon, M.D.**, Suksalin Booranasubkajorn, B.ATM., Ph.D.*,
Supakij Suwannatrai, B.ATM., M.Sc.*, Manmas Vannabhum, B.ATM., Ph.D.*, Darunee Rattanawongsamathakul,
B.ATM.*, Sawita Prasartpornsirichoke, B.ATM.*, Pravit Akarasereenont, M.D.*, Apichat Asavamongkolkul,

M.D.**

*Center of Applied Thai Traditional Medicine, **Department of Anesthesiology, *** Department of Orthopaedic Surgery, Faculty of Medicine Siriraj

Hospital, Mahidol University, Bangkok 10700, Thailand.

ABSTRACT

Objective: Neuropathic pain management involves both pharmacological and non-pharmacological interventions.
Despite this, no prior research has demonstrated the efficacy of court-type Thai traditional massage (CTTM) for
neuropathic pain relief. This study aimed to investigate the potential benefits of CTTM in alleviating neuropathic pain.
Materials and Methods: A preliminary single-blind randomized controlled trial was conducted on 28 participants
with peripheral neuropathic pain, who were equally assigned to 2 groups. Both groups received standard drug
treatment; however, the intervention group additionally received CTTM and hot herbal compression, while the
active control group only received HHC. The adjuvant treatments were administered twice weekly for 4 weeks
(V1-V8). A follow-up was conducted 4 weeks posttreatment (V9). Outcome measures were assessed at V1, V4,
V8, and V9 using a numerical rating scale and the Thai versions of the Neuropathic Pain Symptom Inventory, the
Brief Pain Inventory, and the EQ-5L-5D health questionnaire.

Results: The data revealed that the intervention and active control groups had statistically significant differences in
their pain intensity scores (P < 0.001), total neuropathic pain intensity scores (P = 0.001), and utility of health scores
(P = 0.007) during the follow-up period. When comparing outcomes between V1 and V38, the groups exhibited
significant differences in pain reduction (P = 0.003) and quality of life (P = 0.027).

Conclusion: This study provides initial evidence supporting the potential benefits of CTTM in alleviating peripheral
neuropathic pain and improving quality of life. Future research should further investigate the application of CTTM
in managing peripheral neuropathic pain conditions.

Keywords: Complementary therapies; massage; pain intensity; peripheral neuropathic pain; quality of life; randomized
controlled trial (Siriraj Med ] 2023; 75: 599-611)

INTRODUCTION

Peripheral neuropathic pain arises from lesions or
diseases affecting the somatosensory nervous system.'
Comprehensive clinical pain assessment of neuropathic
pain encompasses severity, characteristics, medication

usage and potential side effects, the impact of mobility
and usual activities. For example, chronic low back
pain patients with peripheral neuropathic pain were
associated with higher disability than the patients without
neuropathic pain.” A crucial outcome of neuropathic pain
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management is patient-reported pain relief or intensity
reduction, individual adverse effects, and utilization of
rescue medication. Although numerous drug classes are
employed in pharmacological pain treatment, various
nonpharmacological strategies are utilized to alleviate
pain especially alternative medicine practices such as
acupuncture, massage therapy, and behavior modification.’

Court-type Thai traditional massage (CTTM), a
therapeutic technique that originated in Thailand, aims to
facilitate patient healing and rehabilitation. This massage
approach is characterized by the application of pressure
using fingers and hands along specific massage lines and
points on the body. Practitioners manipulate posture and
angles to regulate the direction and intensity of pressure
during massage.

Several prior clinical trials have investigated the
effects of CTTM on pain and psychological conditions.
Traditional Thai massage (TTM) reduced spasticity and
enhanced limb functions in elderly stroke patients, with
results comparable to conventional physical therapy
programs.” Patients with osteoarthritis experienced
increased walking speed and improved quality of life
following CTTM treatment.” A study comparing the
efficacy of CTTM and amitriptyline for chronic tension-
type headache patients demonstrated a significant decrease
in pain severity.” CTTM outperformed topical diclofenac
in enhancing the quality of life and shoulder functionality
while decreasing pain intensity in patients with frozen
shoulders.” Furthermore, CTTM effectively alleviated upper
trapezius myofascial pain syndrome.’ The effects of CTTM
on electroencephalograms indicated a significant increase
relaxation in patients with scapulocostal syndrome."’
However, no study has yet examined the efficacy of
CTTM in patients with neuropathy. Consequently, the
present study aimed to investigate the impacts of CTTM
on pain relief, physical and emotional functions, and
quality of life in patients with peripheral neuropathic
pain.

MATERIALS AND METHODS
Study design

This study was a preliminary single-blind, parallel-
group, randomized controlled trial. Before the research
commenced, it was approved by the Siriraj Institutional
Review Board on September 18,2019 (COA no. Si 649/2019)
and registered in the Thai Clinical Trials Registry on
August 1, 2021 (TCTR20210801006). Participants with
intractable peripheral neuropathic pain were recruited
from the pain clinic at Siriraj Hospital. All participants
provided informed consent before commencing the study.
The total duration of the investigation was 8 weeks.

Participants

The inclusion criteria for this study required patients
to be over 18 years of age and diagnosed with peripheral
neuropathic pain by the grading system for neuropathic
pain diagnosis."' Additionally, patients were required to
present with Neuropathic Pain Questionnaire 4 (DN4)"
scores > 4 and numerical rating scale (NRS) pain scores
> 4 at recruitment. Before study participation, patients’
treatment progress during the preceding 3 months had to
be stable, and they needed to be able to visit Siriraj Hospital
at least twice a week. Exclusion criteria encompassed
patients with surgery planned within 3 months, a history
of uncontrollable psychiatric disorders, open wounds in
the painful area, addiction to alcohol or drugs, pregnancy,
or any contraindications specified in this study, such as
a fever exceeding 38.5 °C or skin disease on the affected
area. The research and participant assignments were
conducted at the Ayuraved Applied Thai Traditional
Medicine Clinic.

The criteria for the withdrawal of participants from
the study were 1) voluntary withdrawal at any time due
to inability to comply with study requirements or other
reasons (e.g., experiencing side effects), 2) physician-
advised withdrawal for a patient’s health or well-being,
and 3) loss to follow-up.

Interventions

The intervention (“M”) group received standard
neuropathic pain treatment and twice-weekly adjuvant
treatment with CTTM and hot herbal compression
(HHC) for 4 weeks. The active control (“H”) group
received standard treatment and twice-weekly HHC
for 4 weeks. The treatment phase spanned the first to
the eighth visits (V1-V8). A follow-up was conducted
at the ninth visit (V9), held 4 weeks after the conclusion
of treatment. A consort diagram of the study is depicted
in Fig 1. Four applied traditional Thai massage (ATTM)
practitioners with over 5 years of experience administering
the interventions. The pressure the ATTMs could exert
with their hands was determined to ensure that there
would be consistent pressure levels across treatments. Each
participant group was assigned 2 ATTM practitioners,
who alternately treated the patients in their assigned
groups throughout the study.

The CTTM treatments were categorized into 2
distinct massage patterns targeting the upper and lower
extremity areas, corresponding to the patients’ s pain
locations. The first pattern focused on the upper extremity
region, encompassing the upper back and upper limbs.
The second pattern addressed the lower extremity region
(the lower back and lower limbs). The duration of the
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Fig 1. CONSORT diagram of the study

Analysed (n=14)
+ Excluded from analysis (n=0)

Participants were randomly divided into 2 groups by the randomization method. (1) Study group (M group): received treatment according
to the standard neuropathic pain protocol plus adjuvant treatment (court-type Thai traditional massage [CTTM] and hot herbal compress
[HHC] twice a week for 4 weeks). (2) Active control group (H group): treated according to the standard neuropathic pain protocol and
HHC twice a week for 4 weeks. Allocation was a treatment phase of twice weekly (V1-V8); follow-up occurred after a 4-week rest period at

the end of treatment (V9).

massage treatment was about 45 minutes. Both groups
received HHC following the same patterns for about 15
minutes. Fig 2 illustrates the massage lines and points
utilized in each pattern.

The compression balls utilized in the HHC were
specially produced by the Ayurved Siriraj Manufacturing
Unit of Herbal Medicine and Products, adhering to good
manufacturing practice guidelines. The primary ingredients
of the dry balls were Zingiber montanum (Koenig) Link
ex Dietr., Curcuma longa Linn., Curcuma zedoaria (Berg)
Roscoe., Cymbopogon citratus (De ex Nees) Stapf., and
borneol, along with other components, amounting to
a total of 150 grams per piece. Before application on
patients, the balls were heated to a temperature of 43
to 45 °C.

Measured outcomes
The primary outcome was pain intensity reduction.
It was assessed with numerical rating scales (NRS)"*"*

and the Thai versions of the Neuropathic Pain Symptom
Inventory (NPSI-T)."” Pain severity was measured 4
times (at V1, V4, V8, and V9) as an average in the past
24 hours. The NRS of pain severity was also assessed
before and after each treatment session. The secondary
outcomes were pain-related interferences and the patients’s
quality of life. This was self-assessed with the Brief Pain
Inventory (BPI-T) and EQ-5D-5L at V1, V4, V8,and V9.

NRS is the 11-point scale asking participants to
select a number from 0 to 10 that best represents their
pain intensity, with 0 meaning “no pain at all” and 10
meaning “pain as bad as it could be.” The participant’s
NRS score is the number they select.

The NPSI-T is a self-assessment tool with 12 items
(Q1-Q12). Total intensity pain scores range from 0 to
100 and are the sum of the scores for each item other
than Q4 and Q7. Subgroups of NPSI are divided into
5 clinical domains and calculated following questions:
superficial spontaneous pain (Q1), deep spontaneous
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Fig 2. The basic court-type Thai traditional massage line and point and the major signal point of massage in the M group

pain ([Q2+Q3]/2), paroxysmal pain ([Q5+Q6]/2), evoked
pain ([Q8+Q9+Q10]/3), and paresthesia/dysesthesia
([Q11+Q12]/2). The study demonstrated the validity
and reliability of the NPSI-T for assessing neuropathic
pain in Thai patients."

The BPI-T is a self-report measure used to rapidly
assess the severity of pain and its impact on functioning.
Itis a reliable and valid instrument for assessing chronic
pain.'®
of pain and the effect of this pain on daily functioning.
By using a 0 to 10 scale, our patients were asked to rate
1) their worst, least, average, and current pain intensity,
2) the perceived effectiveness of their current treatments,
3) the degree to which pain interferes with general activities,
mood, walking ability, normal work, relationships with
people, sleep, and enjoyment of life.

The EQ-5D-5L is a quality-of-life assessment tool
recommended by the EuroQol Group as the preferred
method for evaluating utility. For Thailand, these coefficients
were studied by interviewing sample comprising 1,207
people and health-related quality of life measurement
property testing and its preference-based score in the
Thai population.' In a comparison of the Thai EQ-5D-5L
and EQ-5D-3L value sets, the EQ-5D-5L scored higher."”
The first part of the EQ-5D-5L assessment encompasses
5 health dimensions: mobility, self-care, usual activities,
pain, and anxiety. Each dimension features 5 severity
levels, ranging from “no problem” to “extreme problem.”
The second part consists of directly evaluating health

'"'The BPI-T has 9 items to evaluate the severity

status via the Visual Analog Scale (EQ-VAS), with scores
from 0 to 100 (0 representing the worst health state
and 100 representing the best health state). The utility
score is based on the responses in the first section, using
a country-specific utility score table that reflects the
person’s preference regarding their health. The score
ranges from 0 to 1, with 0 meaning death and 1 meaning
perfect health."

Sample size and randomization

Sample size calculation: The establishment of the
sample size for testing two independent means was based
on an n4Studie calculation and derived from a pilot
study with a sample size of 10. The size for each group
was determined to be 25. An adjustment was then made
for interim analysis (N per group = 25 * 1.11 = 27.75),
with the resulting sample size rounded to 28.

Randomization: The patients were assigned into 2
groups by a computer-generated program that utilized the
block-of-4 randomization method. The sealed envelope
method was also employed to maintain anonymity by
using assigned numbers.

Blinding: A separate ATTM, who was not involved
in the treatments and was blinded to the patient groups,
conducted treatment evaluations. The practitioner inquired
about the participants’ pre- and post-treatment pain
levels and checked their vital signs. The ATTM also
assessed the patients with the NPSI-T, the BPI-T, and
the EQ-5D-5L health questionnaire at V1, V4, V8,and V9.
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Statistical analyses

Analyses were conducted using IBM SPSS Statistics
for Windows, version 22 (IBM Corp, Armonk, NY, USA),
with a two-sided P value of < .05 considered statistically
significant. Continuous data are reported as the means
+ standard deviations, while categorical data are presented
as percentages (%). Normality analysis was performed
using the Shapiro-Wilk test. Comparisons were made
with repeated measures ANOVA to compare means
within and between groups for NRS, NPSI-T, BPI-T,
and EQ-5D-5L. The unpaired t-test was employed to
calculate the differences in the mean values at V1 and V8.

RESULTS
Study participants

This study involved 28 patients diagnosed with
peripheral nerve injury, peripheral nerve compression
or radiculopathy with peripheral neuropathic pain. The
characteristics of the participants in the M and H groups
are presented in Table 1. The 2 groups had no significant
differences in their demographic profiles or neuropathic
pain baselines (DN4, initial average NRS, level of pain
severity, pain duration, and area of pain). Most with the
participants were diagnosed of lumbosacral radiculopathy.
During eight weeks of the study, all participants were
continued the same prescribed gabapentinoids, weak
opioids, psychological and physical therapy as prior the
study individually.

Treatment outcomes
NRS assessments of pain

Both groups showed a statistically significant decrease
in pain severity between before and after each treatment
session (Fig 3A). The average NRS pain scores showed
significant differences between both groups and within
the M group but not the H group, according to repeated
measures ANOVA at V1, V4, V8, and V9; which were
63+18,38+1.7,36+1.8and4.1+2.1in M group
(P<0.001)and54+1.6,45+14,52+1.8and4.2+2.3
in H group (P = 0.067), respectively (Table 2 and Fig
3B). There was a significant decrease in the M group’s
average NRS pain scores when comparing V4, V8, and
V9to V1 (Fig 3C). The M group also exhibited a clinically
significant decline in pain severity from V1 to V8.

Thai version of EQ-5D-5L

The EQ-VAS of EQ-5D-5L displayed no statistically
significant difference between groups (Fig 3D). In contrast,
the utility score revealed a statistically significant difference
between both groups (P = 0.007) and within the M group
(P =0.004; Table 2 and Fig 3E).

...................................... Original Article SM]

BPI-T assessments of pain

The mean BPI-T pain severity scores were compared
between groups. The M group exhibited lower pain
levels than the H group in the worst and average pain
assessments, with statistically significant differences
(Table 2, Fig 4A, and Fig 4C). Furthermore, the M group
demonstrated differences in average pain levels within
the group when comparing V4 and V8 with V1, as well
as differences in worst pain levels within the group when
comparing V4 with V1. Pain interference in all aspects
of the BPI-T showed no difference when comparing
between and within groups (Table 2 and Fig 4D - 4]).

NPSI-T assessments of pain

NPSI-T is an appropriate tool for assessing neuropathic
pain.”””’ Our study results revealed a significant difference
in NPSI-T score reductions between groups and in the
M group’s total intensity score from V1 to V8. The total
intensity pain scores between groups (Fig 4K) demonstrated
statistically significant differences (P = 0.001). The intensity
pain scores of the M group also decreased significantly
(P =0.005). Subscores of NPSI-T for all 5 types of pain
showed no differences within a group (Table 2 and Fig
4L - 4P).

DISCUSSION

Although all 28 patients had chronic intractable
with peripheral neuropathic pain, and were diagnosed
peripheral nerve injury, peripheral nerve compression or
radiculopathy with peripheral neuropathic pain. CTTM
was found to significantly relieve pain for patients in the
M group compared to those in the H group. The results
also indicated the difference in the degree of reduction in
pain severity levels. The total NPSI-T and utility scores
of EQ-5D-5L demonstrated a statistically significant
decrease in pain and increased quality of life at V8 in
the M group.

This study’s clinical outcomes were based on subjective
assessments covering pain severity, quality of life, and
pain interference. Although the VAS, NRS, and BPI-PS
are widely used, no evidence unequivocally demonstrates
their superiority in measuring pain.” This study utilized
NRS to assess pain severity and pain relief. Previous
researches support this approach.'"”

Evidence of the efficacy of CTTM

A previous study showed a median pain score
reduction of 4.5 VAS units using aromatherapy massage
for neuropathic pain in diabetic patients.”” Another study
found that neuropathic pain decreased 2 to 4 weeks after
using lavender oil in aromatherapy massage without
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TABLE 1. Comparison of demographic data of the participants.

Variable M group H group P
(N =14) (N =14)
Sex® Male 7 (50%) 4 (29%) 0.440
BMI group?
Underweight 0 1 (7%)
Normal weight 5 (36%) 5 (36%)
Pre-obesity 3 (21%) 6 (43%) 0.119
Obesity class | 1(7%) 2 (14%)
Obesity class Il 5 (36%) 0
Age® (years) 58.9+13.8 60.4 +£15.7 0.781
Age group?
30-60 8 (57%) 6 (43%) 0.450
> 60 6 (43%) 8 (57%)
Underlying disease
Diabetes mellitus 1 8
Hyperlipidemia/heart 4 2
Gout 0 2 N/A
Thyroid 1 1
Hypertension 7 6
DN4e 54+1.1 51+1.1 0.489
DN4 5(4,8) 5(4,7) N/A
Initial NRS (average pain)® 6.3+1.8 54+1.6 0.191
Initial pain severity?
Mild (1-3) 1(7%) 3(21%)
Moderate (4-6) 6 (43%) 6 (43%) 0.513
Severe (7-10) 7 (50%) 5 (36%)
Pain duration? (years)
<1 2 (14%) 2 (14%)
1-3 1 (7%) 6 (43%) 0.104
>3-10 9 (64%) 6 (43%)
> 10 2 (14%) 0 (0%)
Area of pain?
Upper extremity 2 (14%) 2 (14%)
Lower extremity 3(21%) 5 (36%) 0.555
Lower extremity & lower back 9 (64%) 7 (50%)
Diagnosis
Peripheral nerve injury 2 (14%) 1(7%)
Peripheral nerve compression 1 (7%) 2 (14%) N/A
Radiculopathy
Cervical level 0 2 (14%)
Lumbosacral level 11 (79%) 9 (64%)
Drug
Antidepressants 7 3
Sodium-channel blockers 2 2
Gabapentinoids 14 14 N/A
Weak opioids 9 10
Strong opioids 2 1
Topical agents 0 3

(Capsaicin, analgesic)

Data are presented as number (%), mean + SD, or median (min, max)
*P values between groups were calculated by the chi-squared test.
®P values between groups were calculated by unpaired t-test.
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Fig 3A. Comparison of the NRS pain scores before and after treatment sessions within groups by paired t-test for sessions V1 through V8.
* Statistical significance within the M group, comparing before and after each treatment session (P < 0.05).

# Statistical significance within the H group, comparing before and after each treatment session (P < 0.05).

Fig 3B. Average NRS pain score over 24 hours

Fig 3C. Average NRS pain score over 24 hours, comparing V4, V8, and V9 with V1 between and within groups by mixed bar chart and line
chart, to show the trends for each time and patient group.

Fig 3D. Comparison of the mean differences within groups and between groups at V1, V4, V8, and V9 of VAS health state of EQ 5D 5L
Fig 3E. Comparison of the mean differences within groups and between groups at V1, V4, V8, and V9 of utility score of EQ 5D 5L.

*P < 0.05 indicates statistical significance within the M group.
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TABLE 2. Comparison within groups and between groups at V1, V4, V8, and V9.

Parameters

NRS

NPSI-T
Total
NPSI-T
Superficial
NPSI-T
Deep
NPSI-T
Paroxysmal
NPSI-T
Evoked
NPSI-T
Paresthesia
EQ 5D 5L

Utility score

EQ 5D 5L

VAS health state

BPI-T
worst
BPI-T

least

I z I = Iz I T I I Tz I =T IT T T = T =

Mean = SD
V1

6.29 £ 1.77
543 +1.60

25.21£15.41
28.57 £15.02

1.50 + 2.68
2.71+2.89

3.32£2.01
4.43 +3.00

254272
257227
217 £2.34
233224
2.75+2.29
243 291
0.587 + 0.224
0.660 + 0.196
62.43 £15.75
60.43 £ 16.65

7.50 = 1.61
7.07 £1.77

3.14 £ 0.52
3.93 £0.52

V4

3.79 £ 1.67
4.50 £1.40

17.14 £ 14.87
19.43 £ 11.92

0.79 £2.01
1.71+£2.76

2.32+2.36
2.71+£2.64

1.57 +2.50
1.46 + 2.60
1.43+£1.92
1.90 £ 1.60
214 +£2.53
1.82+2.22
0.709 £ 0.142
0.699 + 0.179
64.64 £ 16.58
67.14 £ 15.41

5.36 £ 2.450
6.14 £ 1.29

3.00 £ 0.54
3.00 £ 0.50

V8

3.64 +£1.78
521+1.76

15.07 £9.97
21.64 £11.63

0.79 £2.08
1.79+2.72

1.93+2.29
3.21+£1.31

1.43 £1.65
1.25 +1.77
1.67 £2.09
2.36+£1.79
1.29+1.22
1.93+1.63
0.798 + 0.100
0.682 + 0.187
65.36 £ 17.92
60.71 £ 14.91

5.93 £2.09
6.29 + 1.82

279048
3.86 £ 0.53

V9

414 +2.11
4.21%2.29

17.64 £7.78
13.49 + 13.49

0.64 +1.74
1.79+3.12

2.68 = 1.68
3.18 £ 2.64

1.50 £ 1.65
232287
1.74 £2.12
1.00 + 1.23
1.71+1.82
1.89+2.78
0.716 + 0.128
0.728 + 0.208
61.79 £ 14.22
64.64 +13.79

6.36 = 1.50
5.64 +2.79

2.57 £047
2.93+0.74

Ppa
Within
Group
<0.001
0.067
0.005
0.081
0.294
0.563
0.135
0.189
0.158
0.179
0.335
0.099
0.189
0.803
0.004
0.507
0.851
0.313
0.018
0.123

0.669
0.162

Between

Group

<0.001

0.001

0.184

0.029

0.033

0.080

0.197

0.007

0.558

0.004

0.219

Diff
V1-V8

2.64*
0.21

10.14*
6.93

0.71
0.93

1.39
1.21
1.11
1.32
0.50
-0.02
1.46
0.50
-0.211*
-0.022
-2.93
-0.29

1.57
0.79

0.36
0.07

95% ClI

Lower

0.70
-1.10

1.12
-0.60

-0.86
-1.47

-0.32
-0.84
-0.66
-0.44
1.15
-0.87
-0.05
-1.84
-0.411
-0.173
-16.24
-10.97

-0.08
-0.87

-1.30
-1.58

Upper

4.59
1.52

19.16
14.46

2.29
3.33

3.1
3.27

2.87
3.08
2.15
0.83
2.98
2.84
-0.011
0.130
10.38
10.40

3.22
2.44

2.01
1.73

0.003

0.403

0.819

0.838

0.791

0.389

0.293

0.027

0.635

0.356

0.730
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TABLE 2. Comparison within groups and between groups at V1, V4, V8, and V9. (Continue)

Parameters

BPI-T
average
BPI-T
activity
BPI-T
mood
BPI-T
walking
BPI-T
normal work
BPI-T
relations
BPI-T
sleep
BPI-T

enjoyment

“Repeated measures ANOVA and adjustment for multiple comparisons (using the Bonferroni method) were used to calculate the P values within and between groups. * Significant P values within groups

I = I = I T I T T T T T T = T =

Mean = SD
V1

6.00 = 1.88
5.29 +1.68

5.21 £3.07
5.36 £ 2.27

414 +2.68
4.36 + 2.68
4.50 + 3.25
6.00 = 2.00
4.07 +2.97
5.36 £ 2.37
3.64 £ 3.79
3.36 +2.92
4.86 + 3.63
4.29+2.76

4.57 +2.98
2.46 +2.99

<0.05 (compared between V8 and V1).
*Unpaired t-test was used to calculate P values between groups, with means of difference between V1 and V8.

V4

3.93+£1.82
4.50+1.40

3.93£3.10
4.07 +2.70

2.71 £3.00
3.36 £ 3.08
4.07 + 3.63
4.64 +2.95
3.79 + 3.58
414 £ 342
2.29+2.79
279297
5.00 £ 3.19
257274

3.36 £2.87
4.00 + 2.56

V8

4.14 £1.99
4.79+1.76

4.36 + 2.65
4.71+£2.92

4.07 £ 3.05
3.71£2.87
4.21 +3.53
4.71+£2.92
3.71 +£3.41
3.64 £2.41
221+242
2.79 £ 2.61
4.43 +2.85
3.07 £ 2.56

4.00 +2.80
4.07 +3.02

V9

4.86 + 1.51
4.14+2.28

4.86 £ 2.35
4.43 +2.82

3.79+3.12
2.64 £ 3.50
4.43 +247
3.43 £ 3.67
464273
3.57 £3.03
2.79 £3.07
2.21+3.07
4.64 +3.63
2.86 +3.28

436 +2.71
3.93 +2.98

Ppa
Within
Group
0.010
0.206
0.577
0.527
0.217
0.317
0.944
0.018
0.751
0.228
0.318
0.692
0.948
0.096

0.421
0.330

Between
Group

0.002

0.286

0.140

0.132

0.469

0.309

0.473

0.172

Diff
V1-V8

1.86*
0.50

0.86
0.64
0.07
0.64
0.29
1.29
0.36
1.71
1.43
0.57
0.43
1.21

0.57
1.14

95% ClI

Lower

0.117
-1.24

-1.95
-2.16

-2.34
-1.77

-2.02
-1.02
-2.19
-0.83
-1.19
-2.05
-2.04
-1.25

-1.69
-1.12

Upper

3.60
2.24

3.66
3.45

2.48
3.06
2.59
859
2.9
4.26
4.05
3.19
2.90
3.68

2.84
3.41

0.127

0.879

0.637

0.390

0.292

0.515

0.526

0.615

https://he02.tci-thaijo.org/index.php/sirirajmedj/index

Volume 75, No.8: 2023 Siriraj Medical Journal 607



Apichartvorakit et al.

Warst pain (7= 0.004) i D G et P= H
A . I H:P=0.123 i sencral activity (P = 0.286) & Relations with others (P = 309)
4 P M: P = 0,018 peos pens2? P31 P0.692
L : % "
I i = 3 "
[ ¥ e x a4 |
=0 1 | =
i | 0 s i |
M Growp H Greup M Group H Growp
E 1
. Mood (P = 0.140) o Sleep (P = 0.473)
P=0217 P=0.317 0948 = 0006
W ,, -
- £ I T - E
vi Vi Vi v £ _ : | = ) P T )
£, . : 4 1
B Least pain (P=0.219) ¢
W H: P = 0.162 3 I v
M: P = 0.669 ! |
L] - - ° A
R M Group H Giroup M Groap H Grosp
P
0 Walking ability (P = 0.132) 1
=6 ) _ _ P09 — (1] Enjoyment of life (P = 172)
& ] I Fe0421 Pe033
4 i i I 5
= | 5 5 ve g . .
o ‘"‘*-._ T i i [
0———-_-..;______.______;3 1., i
F - i
L] 1] - = - | . - |
Vi va Vi o M Group H Group o L1l o | e
M Group H Group
C ¢ - Normal work (P = 0.469)
& Average pain (P = 0,002} Pe022
o % H: F'= 0.206 = FroaTE = Wik |
I | M: P = 0.010 4 T : T = o
E . T T OV B
* 2 BV 9
2 4
P 2 J.HHH Ii H
£ 4 M Group H Giroup
.
i Vi AL kel
. . Bisrning (superficial) spontamcous pain (F = 0.1 54) Evaked pain (P = 0,080)
K Total Intensity score (P = 0.001) " i
0 " ’ R ’ [T
[ - ] — . M: P 0563 . M: P 0035
i H: /= 0.081 7
gk z S
40 M: P = 0.005 s : _‘
%2 4 g
s 3 e 1 1 | y
L e s Lt 3 :
30 ! e - R Bl T ! o
oE " ]
F1s vi v L v Vi Vi v e
- 20 4 Pressing (deep) spontancoss pain (P = 0,019) P Paresthesial Dysesthesis (P = 0,197)
" 1
15 ik M =0 Ee & | o &
' M:Pe 0138 A HEPsR
10 1 | £ | P08
ik LA |
5 4 E S 51
: £ i
0 ! 5
Vi V4 ] Vo £ |
| M 11 13
0 o -
i va AL Ve Vi Ve s e
—.—n -
= Paranysisal pali (P = 0,003}
W H:P=01T9
® M P n15E
] . 1
| S T -4
1 N
o
vi vi Ve v

Fig 4A-4C. Pain severity (during the preceding 24 hours), assessed by BPI-T, at V1, V4, V8, and V9.

Fig 4D-4]. Pain interference (during the preceding 24 hours), assessed by BPI-T, at V1, V4, V8, and V9.

Fig 4K. Total intensity scores of the NPSI-T at V1, V4, V8, and V9

Fig 4L-4P. Subscores of the NPSI-T at V1, V4, V8, and V9

P values calculated within groups and between groups by repeated measures ANOVA and adjustment for multiple comparisons (using the
Bonferroni method).

*P < 0.05 indicates statistical significance within the M group.
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side effects.” In addition, acupuncture may alleviate
neuropathic pain from spinal cord injuries. Acupuncture
treatment significantly improved present pain, general
pain, pain unpleasantness, and coping compared to
baseline values in one study.”* While evidence for CTTM
in neuropathic pain treatment is limited, a systematic
review of 13 randomized control trials demonstrated
acupuncture’s effectiveness in diabetic neuropathy, Bell’s
palsy, and carpal tunnel syndrome.” Some studies also
showed that acupuncture and another massage therapy
effectively treated neuropathic pain after spinal cord
injuries.”

CTTM, a deep-pressure massage, lacks previous
evidence for neuropathic pain treatment. However, the
M group in our investigation experienced continuous
reductions and statistically significant decreases in average
pain scores for the first two weeks (V4) and apparently
sustained to four weeks (V8) in the treatment period.
However, the pain score in V9, slightly increased from
V8 in the M group, reflecting that CTTM might have
only a short-term effect on pain reduction. The massage,
therefore, may be considered an adjunctive treatment
in refractory peripheral neuropathic pain.

Potential mechanisms of CTTM for pain relief
Animal model studies have outlined various peripheral
and central pathophysiological processes after nerve injury,
indicating the basis for neuropathic pain mechanisms.
Neural plasticity, involving changes in neuronal function,
chemistry, and structure, produces the altered sensitivity
characteristics of neuropathic pain.”* Animal studies have
demonstrated multiple neuropathic pain mechanisms.
Still, these mechanisms may not apply to humans when
describing massage effects because pain correlated with
patterns and impacts on quality of life are also affected
by the biological, emotional, and social perspectives.
CTTM has been found to relieve pain in tension
headaches” and muscle pain of the neck, shoulder and
back® ", decrease spasticity, increase functional ability,
and improve the quality of life of elderly stroke patients.’
Deep massage can stretch muscles, helping to break
down subcutaneous adhesions and prevent fibrosis™,
potentially leading to improved sensory feedback from
muscle spindle receptors. Furthermore, the repetitive
cutaneous stimulation provided by massage may reduce pain
through the gate control theory.”” Massage manipulation
has been shown to result in similar patterns of change in
skin temperature and blood flow in the upper and lower
extremities.””* CTTM stimulates blood and lymphatic
circulation and the sympathetic nervous system by exerting

...................................... Original Article SM]

pressure on the skin and muscles. Consequently, the flow
of nutrients to tissues is enhanced, and the excretion of
toxins and residual substances within the body improves.*
Another possible explanation for the pain reduction
induced by CTTM involves gate control theory. Under
this theory, CTTM stimulates pressure receptors by
exerting pressure on the skin and muscles, inhibiting
the transmission of pain receptors at the spinal cord or
the “gate”.” " However, the mechanism of CTTM for
relieving peripheral neuropathic pain is still not fully
elucidated. Limitations of this study include the relatively
small sample size and the considerable variation in
participant types and settings.

CONCLUSION

No prior published review of evidence or protocols on
the efficacy and safety of CTTM for treating neuropathic
pain exists. This study could serve as a preliminary
investigation into the effectiveness of CTTM for adjuvant
treatment in relieving pain and improving the quality of
life for patients with peripheral neuropathic pain. Future
studies should explore the frequency of treatment per
month and the use of CTTM to treat specific types of
peripheral neuropathic pain.

ACKNOWLEDGMENTS

The authors thank all patients and their families, as
well as the Department of Anesthesiology, Department
of Orthopedic Surgery, and Center of the Applied Thai
Traditional Medicine, Faculty of Medicine Siriraj
Hospital, for supporting this study. Our special thanks
are directed to Mr. Pratchayavut Rodsamrit, Miss
Patsaraporn Supawongwattana, Miss Apirada lam-am
(ATTM practitioners who provided interventions), Mr.
Suthipol Udompunthurak and Miss Julaporn Pooliam (for
assistance with the statistical analyses), Miss Chattharika
Aphichartworakit (for massage illustrations) and Mr.
David Park (for professional English editing). We also
greatly appreciate the grant from the Faculty of Medicine
Siriraj Hospital, Mahidol University, Bangkok, Thailand.

Conflicts of interest

All the authors declare they have no personal or
professional conflicts of interest relating to any aspect
of this study.

Funding

Financial support was provided by a grant from the
Routine-to-Research Unit, Faculty of Medicine Siriraj
Hospital, Mahidol University (19AS00042/017/19).

https://he02.tci-thaijo.org/index.php/sirirajmedj/index

Volume 75, No.8: 2023 Siriraj Medical Journal 609



Apichartvorakit et al.

REFERENCES

1.

10.

11.

12.

13.

14.

15.

16.

International Association for the Study of Pain. IASP terminology
[Available from: https://www.iasp-pain.org/Education/Content.
aspx?ItemNumber=1698

Luksanapruksa P, Zinboonyahgoon N, Ruangchainikom M,
Santipas B, Panatreswas N, Wilartratsami S. Hidden Neuropathic
Pain in Chronic Low Back Pain: Prevalence, Pattern, and Impact
on Quality of Life. Siriraj Med J. 2022;74(8):480-6.

Wright, M.E; Rizzolo, D. An update on the pharmacologic
management and treatment of neuropathic pain. JAAPA 2017;
30: 13-17.

Laohapand T, Jaturatamrong U, Jantabut C, Tonglue T, Kamkaew
P, Punpeng Pea. Thai traditional medicine in the faculty of
medicine Siriraj hospital. Bangkok: Supavanich Press; 2009.
Thanakiatpinyo T, Suwannatrai S, Suwannatrai U, Khumkaew P,
Wiwattamongkol D, Vannabhum M, et al. The efficacy of
traditional Thai massage in decreasing spasticity in elderly
stroke patients. Clin Interv Aging. 2014;9:1311-9.

Sansila P, Eungpinichpong W, Buakate L, Ruangrungsi N. The
efficacy of court-type Thai traditional massage on knee pain
relief in osteoarthritis patients. ] Res Health Sci. 2014;28(2):
121-6.

Damapong P, Kanchanakhan N, Eungpinichpong W, Putthapitak
P, Damapong P. A randomized controlled trial on the effectiveness
of court-type traditional Thai massage versus amitriptyline in
patients with chronic tension-type headache. Evid Based
Complement Alternat Med. 2015;2015:1-12.

Tankitjanon P, Palanuvej C, Krobpradit B, Ruangrungsi N.
Court-type traditional Thai massage efficacy on quality of life
among patients with frozen shoulder: A randomised controlled
trial. ] Med Assoc Thai. 2019;102(8):19.

Boonruab ], Damjuti W, Niempoog S, Pattaraarchachai J.
Effectiveness of hot herbal compress versus topical diclofenac in
treating patients with myofascial pain syndrome. J Tradit
Complement Med. 2018;9(2):163-67.

Buttagat V, Eungpinichpong W, Kaber D, Chatchawan U,
Arayawichanon P. Acute effects of traditional Thai massage
on electroencephalogram in patients with scapulocostal syndrome.
Complement Ther Med. 2012;20(4):167-74.

Finnerup NB, Haroutounian S, Kamerman P, Baron R, Bennett
DLH, Bouhassira D, et al. Neuropathic pain: an updated grading
system for research and clinical practice. Pain. 2016;157(8):1599-
606.

Chaudakshetrin P, Prateepavanich P, Chira-Adisai W, Tassanawipas
W, Leechavengvongs S, Kitisomprayoonkul W. Cross-cultural
adaptation to the Thai language of the neuropathic pain diagnostic
questionnaire (DN4). ] Med Assoc Thai. 2007;90(9):1860-5.
Atisook R, Euasobhon P, Saengsanon A, Jensen MP. Validity
and Utility of Four Pain Intensity Measures for Use in International
Research. J. Pain Res. 2021;14:1129-39.

Euasobhon P, Atisook R, Bumrungchatudom K, Zinboonyahgoon
N, Saisavoey N, Jensen MP. Reliability and responsivity of pain
intensity scales in individuals with chronic pain. Pain. 2022;
163(12):1184-91.

Euasobhon P, Soonthornkes N, Rushatamukayanunt P,
Wangnamthip S, Jirachaipitak S, Maneekut N, et al. Psychometric
Validity and Reliability of the Thai Version of the Neuropathic
Pain Symptom Inventory. ] Med Assoc Thai. 2016;99(5):557-
64.

Chaudakshetrin P. Validation of the Thai Version of Brief Pain

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

Inventory (BPI-T) in cancer patients. ] Med Assoc Thai.
2009;92(1):34-40.

Tan G, Jensen MP, Thornby JI, Shanti BF. Validation of the Brief
Pain Inventory for chronic nonmalignant pain. ] Pain. 2004;
5(2):133-7.

Herdman M, Gudex C, Lloyd A, Janssen M, Kind P, Parkin
D, etal. Development and preliminary testing of the new five-level
version of EQ-5D (EQ-5D-5L). Qual Life Res. 2011;20(10):1727-
36.

Pattanaphesaj J, Thavorncharoensap M, Ramos-Goii JM,
Tongsiri S, Ingsrisawang L, Teerawattananon Y. The EQ-5D-5L
Valuation study in Thailand. Expert Rev Pharmacoecon Outcomes
Res. 2018;18(5):551-8.

Crawford B, Bouhassira D, Wong A, Dukes E. Conceptual
adequacy of the neuropathic pain symptom inventory in six
countries. Health Qual Life Outcomes. 2008;6:1-8.
Chiarotto A, Maxwell L], Ostelo RW, Boers M, Tugwell P,
Terwee CB. Measurement Properties of Visual Analogue Scale,
Numeric Rating Scale, and Pain Severity Subscale of the Brief
Pain Inventory in Patients With Low Back Pain: A Systematic
Review. | Pain. 2019;20(3):245-63.

Gok Metin Z, Arikan Donmez A, Izgu N, Ozdemir L, Arslan
IE. Aromatherapy Massage for Neuropathic Pain and Quality
of Life in Diabetic Patients. ] Nurs Scholarsh. 2017;49(4):379-
88.

Rivaz M, Rahpeima M, Khademian Z, Dabbaghmanesh MH.
The effects of aromatherapy massage with lavender essential oil on
neuropathic pain and quality of life in diabetic patients: A
randomized clinical trial. Complement Ther Clin Pract. 2021;
44:101430.

Salarvand S, Heidari ME, Farahi K, Teymuri E, Almasian M,
Bitaraf S. Effectiveness of massage therapy on fatigue and pain
in patients with multiple sclerosis: A systematic review and meta-
analysis. Mult Scler ] Exp Transl Clin. 2021;7(2):20552173211022779.
Dimitrova A, Murchison C, Oken B. Acupuncture for the
Treatment of Peripheral Neuropathy: A Systematic Review
and Meta-Analysis. ] Altern Complement Med. 2017;23(3):164-
79.

Norrbrink C, Lundeberg T. Acupuncture and massage therapy
for neuropathic pain following spinal cord injury: an exploratory
study. Acupunct Med. 2011;29(2):108-15.

Alles SA, Smith PA. Peripheral Voltage-Gated Cation Channels
in Neuropathic Pain and Their Potential as Therapeutic Targets.
Front Pain Res. 2021;2:750583.

Smith PA. K+ Channels in Primary Afferents and Their Role
in Nerve Injury-Induced Pain. Front Cell Neurosci. 2020;14:566418.
Watcharasirikul N, Vannabhum M, Akarasereenont P,
Harnphadungkit K. Comparative Effectiveness of Court-
Type Thai Traditional Massage and Ultrasound Therapy in
Patients with Neck Pain: A Randomized Controlled Trial.
Siriraj Med J. 2023;75(1):29-37.

Thepsongwat JJ, Supakul R, Panupattanapong S, Witthawaskul
J, Cheewakongkiat P, Witthawaskul J, et al. Effectiveness of
the Royal Thai Traditional Massage for Relief of Muscle Pain.
Siriraj Med J. 2006;58(3):702-4.

Donnelly C, Wilton J. The Effect of Massage to Scars on Active
Range of Motion and Skin Mobility. Br ] Occup Ther. 2002;7:
5-11.

Gracies JM. Physical modalities other than stretch in spastic
hypertonia. Phys Med Rehabil Clin N Am. 2001;12(4):769-92.

610 Volume 75, No.8: 2023 Siriraj Medical Journal

https://he02.tci-thaijo.org/index.php/sirirajmedj/index



33.

34.

35.

Plakornkul V, Vannabhum M, Viravud Y, RoongruangchaiJ,
Mutirangura P, Akarasereenont P, et al. The effects of the
court-type Thai traditional massage on anatomical relations,
blood flow, and skin temperature of the neck, shoulder, and
arm. BMC Complement Altern Med. 2016;16:1-3.

Viravud Y, Apichartvorakit A, Mutirangura P, Plakornkul V,
Roongruangchai J, Vannabhum M, et al. The anatomical study
of the major signal points of the court-type Thai traditional
massage on legs and their effects on blood flow and skin
temperature. ] Integr Med. 2017;15(2):142-50.

Ireland M, Olson M. Massage therapy and therapeutic touch in

36.

37.

Original Article SIVI]

children: state of the science. Altern Ther Health Med. 2000;6(5):
54-63.

Melzack R, Wall PD. Pain Mechanisms: A New Theory: A
gate control system modulates sensory input from the skin before
it evokes pain perception and response. J Sci. 1965;150(3699):
971-9.

Mackawan S, Eungpinichpong W, Pantumethakul R, Chatchawan
U, Hunsawong T, Arayawichanon P. Effects of traditional Thai
massage versus joint mobilization on substance P and pain
perception in patients with non-specific low back pain. ] Bodyw
Mov. 2007;11(1):9-16.

https://he02.tci-thaijo.org/index.php/sirirajmedj/index

Volume 75, No.8: 2023 Siriraj Medical Journal 611





