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ABSTRACT

INTRODUCTION. Myofacscial Pain Syndrome (MPS) Upper trapezius is a condition of tightness in the upper trapezius characterized by
the appearance of myofascial trigger points in the upper trapezius muscle fibers. This causes pain and decreased elastitrapezius muscle
fibers, resulting in cervical motion limitations.

AIM. To determine the effect of the addition of ultrasound to Dry needling intervention on reducing pain and increasing cervical range
in the condition of upper trapezius MPS.

MATERIALS AND METHODS. This type of research is a quasi-experiment with a randomized pre-test-post-test control group design
that uses 2 sample groups, where the treatment group is given Ultrasound Therapy and Dry needling intervention, and the control
group is given Dry needling intervention only. The sample obtained was 30 people according to the inclusion criteria, then randomized
into 2 groups, namely 15 people in the treatment group and 15 people in the control group. Data collection was obtained through
measurement of tenderness using Visual Analog Scale (VAS) and measurement of Range of Motion (ROM) using a goniometer.
RESULTS AND DISCUSSION. Based on the independent sample t-test for the VAS scale, the value of p = 0.619 (mean difference of
3.767 control > 3.553 treatment), and based on the Mann-Whitney test, the value of p = 0.074 for flexion ROM (mean difference of 17.00
control > 12.33 treatment), p = 0.311 for lateral flexion ROM (mean difference of 9.33 treatment > 8.00 control), and p = 0.494 for rotation
ROM (mean difference of 13.33 treatment > 11.67 control), which means that there is no significant difference in effect between the
treatment and control groups.

CONCLUSION. The addition of ultrasound to the dry needling intervention resulted in an increase of 9.33 in lateral flexion and 13.33
in rotation which means this number is greater when compared to dry needling alone with an increase of 8.00 in lateral flexion and
11.67 in rotation. However, the addition of ultrasound did not result in a decrease in tenderness and a greater improvement in cervical
flexion where the value of 3.767 in dry needling alone > compared to the value of 3.553 in the addition of ultrasound and 17.00 > 12.33.
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BnusHMe ynbTpa3sByKd B KOMMEKCE C CYXUM UINOYKAsbIBAHUEM
npu mmodacumanbHOM 60N1eBOM CUHAPOME B BepXHei TpaneuueBugHom
MbILLLLEe: KOHTPONUPYEeMOe PAHAOMU3UPOBAHHOE UCCefoBaHMEe

Paxmar Hyrpaxa®, PaxmaTtuka, CygapbaHTo, Xac6umax, Tuap dpaBaH

MonumexHuueckuli uHcmumym MuHucmepcmaa 30pasooxpaHeHus Makaccap, Makaccap, VIHOoHe3us

PE3IOME

BBEJEHUE. MrodacumanbHbiin 6onesoin cuHgpom (MOBC) BepxHelt YacTy TpanewueBrMaHOM MbILLbl — 3TO COCTOAHME CAABNEHHOCTM
BEpPXHeN YacTy TpaneLeBrAHON MbILLbl, XapaKTepu3ytoleecs nosasneHreM MnodacumanbHbIX TPUITEPHBIX TOYEK B BOJIOKHAX BEPX-
Hel YacTy TpaneuneBULHON MbILLbl. DTO Bbi3bIBAeT 60JIb 1 CHUXKEHUE 3NACTUYHOCTM MblLUEYHbIX BOJIOKOH TpaneLneBUaHON MbILLbl,
YTO NPUBOANT K OFPAHNYEHMIO NOABUMHOCTY LWENHOMO OTAesa MO3BOHOYHMKA.

LIEJIb. Onpenenutb BNvsHME OONONHEHNA YNbTPAa3BYKOM NpoLefypbl CYXOro UrfioyKasbiBaHWsA Ha YMeHbLUEHUe 60nn U yBenmyeHne
aMNANTYAbl ABMXKEHWA LWENHOro oTaesa Mo3BOHOYHMKa B ycnosuax MOBC BepxHen TpaneuneBngHON MblLLLbl.

MATEPUAJIbl U METO/bI. [laHHbI TN KcCnefoBaHUs NpefcTaBAseT coboi KBa3nMaKCNEPUMEHT C UCMOMIb30BaHNEM AMU3aliHa paH-
[OMU3NPOBAHHOTO NCCNIeA0BaHNA KOHTPOJIbHONM TPynMbl «40 NPOBedeHNA TecTa-nocse NpoBefeHna TeCcTa», B paMKax KOToporo nc-
Nonb3yTCA 2 rpynbl BbIGOPKY, MpUYeM rpyrnna fieueHuns nogBepraeTcsa BO3AeCTBIIO YNbTPa3BYKOBOW Tepanum 1 CyXoro UrnoyKaribl-
BaHUs, a KOHTPOJIbHAA rpynna — TONbKO BO3AENCTBUIO CYyXOro UrioyKanbiBaHUs. MonyyeHHan Bbibopka cocTaBuna 30 yenosek B CO-
OTBETCTBUU C KPUTEPUAMU BKITOUEHMS, NOC/e Yero Oblla paHLOMMU3MPOBaHa Ha 2 rpynrbl, @ UMEHHO 15 YenoBeK B rpynmne neyeHus
1 15 yenoBek B KOHTPONbHOW rpynne. C6op AaHHbIX OCYLLECTBNANCA NYyTEM U3MEPEHUA CTENEHN 6ONIE3HEHHOCTM C MOMOLLbIO BM3Yyalb-
HOW aHanoroBow Wwkanbl (BALL) n nsmepenus ananasoHa ABUKEHNSA C MOMOLLbIO FOHMOMETpa.

PE3YJIbTATbl U OBCYXKAEHUE. lNo pe3ynbratam HE3aBUCMMOIO BbIGOPOUYHOrO t-TecTa ¢ ucnonb3oBaHuem BALL, 3HaueHve p = 0,619
(cpepHAaa pasHuua — 3,767 KOHTponbHaA rpynna > 3,553 rpynna neuyeHua), a no pesynbratam Tecta MaHHa — YWUTHM, 3HaueHne
p = 0,074 pna gmana3oHa asuxeHua (ROM) npu crmbaHum (cpefHss pasHuua — 17,00 KoHTposnbHas rpynna > 12,33 rpynna nevyenuns),
p=0.311 gna ROM 6okoBoro crnbaHus (cpegHsasa pasHuua — 9,33 rpynna nevyeHns > 8,00 KOHTponbHasA rpynna), u p = 0,494 gna ROM
npu BpaweHnn (cpenHAa pasHmua — 13,33 rpynna neyeHns > 11,67 KOHTPOSbHAA rpynna), YTo 03Ha4aeT OTCYTCTBME 3HAUMNTENIbHOMN
pasHuLpl B 3bdeKTe Mmexay rpynnamuv neyeHmns 1 KOHTPOrs.

BbIBO/bl. [lo6aBneHune ynbTpasByKa K npoueaype Cyxoro MrioykasbiBaH/A NPUBENO K yBennyeHnto Ha 9,33 60koBoro crmbaHus
1 Ha 13,33 BpalleHus, UTO 03HAYaET, UTO 3TO YMCIIO GOoNblUE MO CPABHEHMIO C OAHUM TONbKO CYXUM UFIOYKarblBaHNEM C yBeIYeHeM
Ha 8,00 6okoBoro crubaHua n Ha 11,67 BpaleHna. OgHako fJobaBneHne ynbTpasByka He MPUBENIO K YMeHbLUEHMIO 60ne3HEeHHOCTY
1 3HAUMTENIbHOMY YNyULIEHWIO LWeNHOro crnbaHuns, rae 3HaueHue 3,767 npy Cyxom MrnoyKanbiBaHUM 60Mblue MO CPaBHEHNIO CO 3Have-
Huem 3,553 npu gobaBneHnn ynbTpassyka 1 17,00 > 12,33.

KJTIOYEBDBIE CJIOBA: ynutpassykosas Tepanus, Cyxoe UMMoyKanbiBaHWe, GONe3HEHHOCTb, MUOMACLMAnbHBIN GONEBOI CUH-
APOM, BEPXHAS TpaneLMeBIgHan MblLLa
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INTRODUCTION

Myofascial Pain Syndrome (MPS) is a prevalent chronic
pain condition characterized by muscle tenderness and
localized pain, often leading to persistent discomfort. MPS
includes sensory, motor, and autonomic symptoms. Re-
search indicates that most cases stem from trauma, muscle
overuse, ergonomic and structural issues, and psychologi-
cal stress [1].

Myofascial trigger points (MTrPs) are hypersensitive
spots in taut bands of skeletal muscle or fascia, character-
ized by focal tenderness and electrical activity. Common in
the trapezius muscles, they cause non-specific neck pain
and are often treated by manual therapists. MTrPs are clas-
sified as active, causing referred pain and twitch response,
or latent, causing pain only when palpated. According to
Menses and Simons, MTrPs consistently cause pain pat-
terns, result from muscle overload, contribute to motor

dysfunction, muscle weakness, limited range of motion,
and interfere with sensory and autonomic functions, with
pain intensity linked to their irritability [2].

A study in Spain found that 30 patients with neck and
shoulder pain were diagnosed with neck pain syndrome
and shoulder pain syndrome. Upon examination, 66.6 %
had MTrPs in the left upper trapezius and 70 % in the right.
MPS affects 20-95 % of those with musculoskeletal pain,
showing a similar distribution between genders (24.1 %
women and 23.8 % men). Notably, 84 % of MPS cases oc-
cur in the upper trapezius muscle, making it the most com-
monly affected muscle [3].

Research by Irianto (2016) indicates that prolonged com-
puter use (4-5 hours) among students can lead to MPS. Static
work exceeding 2 hours daily with non-ergonomic postures
causes neck pain due to muscle overload, potentially trigger-
ing MPS, as explained by Anggraeni [3, 4].
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Dry needling application is able to decrease central nerv-
ous system excitability by decreasing peripheral nociceptive
activity associated with trigger points, by decreasing cornu
dorsalis neuron activity and modulating brainstem areas
associated with modulating pain. Several studies have con-
firmed that trigger points (TrP) dry needling decreases the
amplitude and frequency of end plate noise and end plate
spikes, as well as decreases acetylcholine levels and neuro-
muscular junction responses. The localised twitch response
can interrupt motor end-plate noise, thus inducing an anal-
gesic effect, and when in conjunction with stretching, helps
to relax the actin-myosin bonds that constrict tight bands [5].

Inserting the needle into the target soft tissue causes
mechanical hyperstimulation and manipulation. Bruising,
bleeding and pain are the three most frequent side effects
of dry needling. In addition, these side effects are related to
the dry needling technique, such as the number of needle
insertions into TrPs [6].

Furthermore, UT is an effective intervention for various
musculoskeletal problems. Continuous UT that produces
thermal effects is utilised to treat symptoms of myofascial
pain syndrome [7].

Ultrasound's thermal effects raise tissue temperature,
increase local blood flow, enhance tissue flexibility, and
reduce fluid viscosity. It accelerates tissue metabolism by
improving cell permeability and ion transport. In myofas-
cial pain syndrome, poor vascularity and low oxygen sup-
ply cause pain and disability. Ultrasound's thermal inter-
vention dilates blood vessels, enhancing blood flow and
reducing ischemia, which increases tissue oxygenation.
Needling a trigger point induces a local twitch response
(LTR), an involuntary muscle contraction due to improved
electrical activity, seen in post-needling EMG changes. This
needling also boosts local blood supply, seen as redness,
and combined with ultrasound, enhances tissue repair and
flexibility by improving inflammatory responses [8].

AIM

This study aimed to assess the impact of adding ultra-
sound to dry needling on pain reduction and Range of Mo-
tion (ROM) improvement in upper trapezius MPS. Using strati-
fied sampling to consider age and activity, mixed results were
found for ultrasound with dry needling versus dry needling
alone, linked to varying age and activity levels in the groups.

MATERIALS AND METHODS
Types of research

The type of research used is quasi experimental with
a quantitative approach. The sampling method used was
stratified sampling with pre test-post test control group
design.

Research Location and Time

This research was located at the Health Polytechnic
Ministry of Health Makassar. The research was conducted
in April-May 2024,

Population and Sample

The study population was all patients with myofascial
pain syndrome upper trapezius D-IV regular physiotherapy
Poltekkes Kemenkes Makassar. This research was conduct-
ed on the entire population.

ARTICLES

Data Collection

Data collection used a questionnaire to assess MPS Upper
Trapezius in regular D-1V physiotherapy students. The results
showed that 75 % of students had symptoms. The researcher
then selected the population based on specific criteria to ob-
tain the sample and measured their ROM as pre-test data.

Processing and Analysis of Data

The researcher employed stratified sampling, assigning
Level I samples to the treatment group and Levels [l and Il to
the control group. The treatment group received ultrasound
therapy (UT) and dry needling per protocol, while the control
group received dry needling alone. Post-test measurements
of cervical ROM were then taken. Analysis included within-
group pre-test and post-test data and between-group com-
parisons to assess effectiveness. Findings were presented in
tables and narratives, discussed, and conclusions and recom-
mendations were drawn based on the results.

Research result
Sample Characteristic

Table 1. Gender Presentation and Mean Age of Sample

Sample Treatment Group  Control Group
Characteristic n % n %
Gender
Man 4 26.7 3 20.0
Woman 11 733 12 80.0
Mean SB Mean SB
Age 18.73 0594 19.67 0.724

Table 1 indicates that 26.7 % of the treatment group
were men and 73.3 % were women, while in the control
group, 20.0 % were men and 80.0 % were women. Overall,
more women than men experience upper trapezius MPS.

Data Description

Table 2. Mean cervical range of motion and Visual Analog
Scale by Value Pre Test, Post Test and Difference

Sample Mean and Std. Deviation

Group Pre test Post test Difference
Treatment group
Visual
Analog 5.753 +£0.9531 2.200 £ 0.7973 3.553 £ 0.9234
Scale (VAS)
Flexion 64.67 +5499 77.00+3.684 12.33+4577
Lateral .. 4806 43.00+2535 933+4.169
Flexion
Rotation 60.67 +7.761 74.00+2.803 13.33+6.726

Control group

VAS 6.333 + 1.5444 2.567 +1.0761 3.767 + 1.3605
Flexion 55.67 £+8.837 72.67+4952 17.00+7.746
Lateral 5 745164 426742582 8.00+4.140
Flexion
Rotation 61.33+6.673 73.00+3.162 11.67 £6.172
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Table 2 shows the mean values of VAS, ROM flexion,
ROM lateral flexion, and ROM rotation in the treatment
group and control group.

Hypotesis test
Table 3. Visual Analog Scale Mean Difference Test of
Treatment and Control Groups

Data group Before  After t p

Treatment group
Mean 5.753 2.200

14.904 0.000
Std. Deviation 0.9531 0.7973
Control group
Mean 6.333 2.567

10.723 0.000
Std. Deviation 1.5444  1.0761

The results of the paired sample t-test for the treatment
group (Table 3) demonstrated a significant reduction in
tenderness, with a p-value of 0.000 (p < 0.05). This indicates
that the combination of ultrasound and dry needling effec-
tively reduced tenderness in the upper trapezius muscles
of patients with MPS. Similarly, the control group, which re-
ceived dry needling alone, also showed a significant reduc-
tion in tenderness, with a p-value of 0.000 (p < 0.05).

Table 4. Mean Test of Flexion range of motion of Treatment

Group
Data S.td'. -rank +rank Z p
group Deviation
Before 64.67 5.499 - -
-3.497 0.000
After 77.00 3.684 0 15

The Wilcoxon test results (Table 4) showed a signifi-
cant improvement in cervical flexion ROM, with p = 0.000
(p < 0.05). Rank analysis indicated a + rank of 15, meaning
that 15 participants experienced an increase in ROM fol-
lowing ultrasound and dry needling therapy.

Table 5. Mean Test of Flexion range of motion of Control
Group

Data group Before  After t p
Mean 55.67 72.67
-8.500 0.000
Std. Deviation 8.837 4.952

The results of the Paired Sample t-test in the control
group showed p = 0.000 (p < 0.05), indicating that the dry
needling intervention produced a significant increase in
cervical flexion ROM in upper trapezius myofascial pain
syndrome. The rank analysis revealed a + rank of 15,
meaning that 15 participants experienced an increase
in cervical flexion ROM after receiving dry needling (Ta-
ble 5).
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Table 6. Mean Test of Lateral Flexion range of motion of
Treatment and Control Groups

Data .
Group Mean deviation -rank +rank Z p
Treatment Group
Before 33.67 4.806 - -
-3.453 0.001
After 43.00 2.535 0 15

Control group

Before 3467 5.164 - -

-3.493 0.000

After 42.67 2.582

The Wilcoxon test results indicated significant increases
in cervical lateral flexion ROM for both the ultrasound and
dry needling interventions in upper trapezius myofascial
pain syndrome, with p = 0.000 (p < 0.05) and a + rank of
15 for both groups, indicating positive outcomes (Table 6).

Table 7. Mean Test of Rotation range of motion of Treatment
and Control Groups

Data Std.
Group Deviation -rank +rank  Z P
Treatment group
Before 60.67 7.761 - -
-3.427 0.001
After 7400 2.803 0 15

Control group

Before 61.33 6.673 - -

-3.441 0.001

After 73.00 3.162 0 15

The Wilcoxon test results indicate a significant increase
in cervical rotational ROM in upper trapezius myofascial
pain syndrome after ultrasound and dry needling inter-
ventions, with a p-value of 0.000 (p < 0.05). Specifically,
15 samples showed improved cervical rotation ROM after
these treatments. Similarly, the control group demonstrat-
ed a significant increase in cervical rotational ROM from
dry needling alone, also with a rank analysis of 15 samples
showing improvement (Table 7).

Table 8. Differential Test of Mean Difference in Visual
Analog Scale between Treatment and Control Groups

Treatment Control
group group P
Mean 3.553 3.767
-0.502 0.619
Std. Deviation 0.9234 1.3605

The results of the Independent Sample t-test are
p=0.619 (p > 0.05), which means that there is no significant
difference in the mean difference between the treatment
and control groups. Then, judging from the mean differ-
ence, it shows that the value of 3.767 (control group) > the
value of 3.553 (treatment group). This indicates that dry
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needling alone can produce a greater decrease in tender-
ness than ultrasound and dry needling in patients with up-
per trapezius MPS (Table 8).

Table 9. Mean Difference Test of Flexion range of motion
Difference between Treatment and Control Groups

Treatment Control

group group P
Mean 12.33 17.00
71.500 0.074
Std. Deviation 4577 7.746

The results of the Mann-Whitney test are p = 0.074 (p
range of motion > 0.05) which means that there is no sig-
nificant difference in the mean difference between the
treatment and control groups. Then, judging from the
mean difference, it shows that the value of 17.00 (control
group) > the value of 12.33 (treatment group). This indi-
cates that dry needling alone can produce greater cervical
flexion ROM improvement than ultrasound and dry nee-
dling in patients with upper trapezius MPS (Table 9).

Table 10. Mean Difference Test of Lateral Flexion range of
motion Difference between Treatment and Control Groups

Treatment Control

group group p
Mean 9.33 8.00
90.000 0.311
Std. Deviation 4.169 4.140

The results of the Mann-Whitney test are p = 0.311
(p > 0.05) which means that there is no significant differ-
ence in the mean difference between the treatment and
control groups. Then, the mean difference showed that
the value of 9.33 (treatment group) > 8.00 (control group).
This indicates that the administration of ultrasound and dry
needling can produce greater cervical lateral flexion ROM
improvement than dry needling alone in patients with up-
per trapezius MPS (Table 10).

Table 11.Mean DifferenceTest of Rotational ROM Difference
between Treatment and Control Groups

Treatment Control

group group p
Mean 13.33 11.67
96.500 0.494
Std. Deviation 6.726 6.172

The results of the Mann-Whitney test are p = 0.494
(p > 0.05) which means that there is no significant differ-
ence in the mean difference between the treatment and
control groups. Then, the mean difference showed that the
value of 13.33 (treatment group) > 11.67 (control group).
This indicates that the administration of ultrasound and dry
needling can produce greater improvement in cervical ro-
tational ROM than dry needling alone in patients with up-
per trapezius MPS (Table 11).

ARTICLES

RESULTS AND DISCUSSION

The effect of dry needling and ultrasound on reducing
tenderness and increasing cervical ROM in upper
trapezius myofascial pain syndrome

Based on hypothesis testing with the Paired sample
t-test and Wilcoxon test, ultrasound and dry needling sig-
nificantly reduce tenderness and increase cervical ROM in
upper trapezius MPS. The study found that higher muscle
tension correlates with more frequent LTR (> 5 times), while
lower tension levels result in fewer local twitch responses
(LTRs) (2-3 times). Samples showing reduced muscle ten-
sion after multiple dry needling sessions also exhibited
fewer LTR. Dry needling techniques included pistoning and
palpation (pincer and pull) on the upper trapezius, using a
0.25 x 40 mm needle in the superficial area to minimize tis-
sue trauma and enhance patient comfort.

Research by Livandy V. and Setiadi T.H. indicates that
maintaining a prolonged downward position can lead to
muscle tension in the upper trapezius, triggering the devel-
opment of MTrPs and resulting in neck pain. This condition
can progressively limit cervical motion, thereby impairing
neck functionality [9]. Additionally, a study by Yildirim M.A.
et al. (2018) found that 25 students reported neck pain,
particularly in the upper trapezius, due to the presence
of MTrPs in the muscle. This caused limitations in cervical
ROM, leading to soreness and restricted movement when
looking down, looking up, or tilting the head left or right
[10].

Research by Mejuto-Vazquez M.J. et al. showed that dry
needling significantly increases cervical ROM in all direc-
tions, both 10 minutes and 1 week after the intervention.
This improvement is due to the inactivation of TrP in the
upper trapezius muscle, which reduces muscle tension. Pa-
tients with the highest initial VAS scores experienced the
greatest reduction in pain and increase in ROM. The combi-
nation of ultrasound and dry needling also improved sleep
quality by enhancing comfort during sleep. The thermal
effect of ultrasound increases blood flow and metabolism,
relaxing tight muscles [11].

The administration of ultrasound to the cervical will
increase cervical ROM. This has been investigated with
mixed results. Improvements in cervical ROM can be seen
with all ultrasound models, but the degree of improve-
ment and the constraints of the results vary. The use of
high-intensity ultrasound has been shown to result in the
fastest significant improvement in cervical ROM increase.
Continuous ultrasound has also shown good improve-
ment in cervical ROM although it often takes a frequen-
cy of 5 days a week for several weeks to see significant
changes [12].

Dry needling intervention improves cervical ROM by re-
ducing TrPs that cause muscle spasm and stiffness. Stimu-
lating these points decreases muscle tension, increasing
ROM. Puncturing trigger points induces LTR, an involun-
tary contraction linked to muscle electrical improvements,
as evidenced by EMG changes in Santoso |. et al. This also
boosts local blood supply, visible as redness, due to the in-
flammatory effect [8].

Research by Khandare S. et al. indicates that UT aids
the healing of inflammation caused by dry needling. The
thermal effect of ultrasound increases tissue temperature,
causing vasodilation, which accelerates the removal of
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metabolic waste and boosts oxygen and nutrient supply,
reducing inflammation. Ultrasound-generated heat also al-
leviates muscle stiffness and spasm, reducing pain and en-
hancing cervical ROM. Additionally, ultrasound promotes
fibroblast activity, speeding up tissue repair. Thus, combin-
ing ultrasound and dry needling accelerates cervical ROM
improvement through their combined healing effects [13].

The effect of dry needling on reducing tenderness and
increasing cervical ROM in upper trapezius myofascial
pain syndrome conditions

Hypothesis testing using the Paired sample t-test and
Wilcoxon test indicates that dry needling significantly re-
duces tenderness and increases cervical ROM in upper trape-
zius myofascial pain syndrome. Higher muscle tension levels
corresponded to more LTRs, typically exceeding five, while
lower tension resulted in fewer LTRs, around two to three.

Researchers also found that when muscle tension de-
creased, the pain felt during dry needling puncture would
be more pronounced. Based on the researcher's observa-
tion, this happens because when muscle tension decreas-
es, the LTR will decrease. As explained that LTR is a spinal
cord reflex. This reflex occurs due to a diversion from the
central nervous system which is the result of nociceptive
stimulation that occurs due to harmful stimuli (chemical
concentrations) with a high threshold. However, based on
the information provided by the sample, the dry needling
intervention alone experienced a longer post-puncture
pain effect compared to the treatment group.

As explained in the treatment group, the dry needling
intervention will inactivate the TrPs contained in the upper
trapezius muscle through needle puncture which will pro-
vide a decrease in muscle tension through the local twitch
response that occurs. Changes in ROM that occur can also
be attributed to mechanical effects caused by dry needling
such as disruption of contraction nodes, local stretching, and
reduction of overlap between actin and myosin filaments.

Patients showing the greatest decrease in tenderness
andincrease in ROMinitially had high VAS scores and limited
ROM. The dry needling intervention significantly improved
pain and ROM. After several interventions, LTRs decreased.
The patient also limited strenuous activities, enhancing the
dry needling effect. Sleep quality improved post-interven-
tion, although soreness sometimes lasted over 24 hours;
however, pain significantly reduced afterward.

The effect of adding ultrasound to dry needling
intervention on reducing tenderness and improving
cervical ROM in upper trapezius myofascial pain
syndrome

Based on hypothesis testing using independent sam-
ple t-test and Mann-Whitney test, the value of p = 0.619
for pain, p = 0.074 for cervical flexion, p = 0.311 for cervi-
cal lateral flexion, and p = 0.494 for cervical rotation, which
means there is no significant difference in the addition of
ultrasound to Dry Needling intervention on decreasing
tenderness and increasing cervical ROM. However, the
mean difference showed a difference, namely the mean
difference of control VAS was greater than the treatment,
the mean difference of control cervical flexion ROM was
greater than the treatment, the mean difference of cervical
lateral flexion ROM treatment was greater than the control,

BECTHUK BOCCTAHOBWUTE/IbBHOM MEOULIUHDI | 2024 | 23(6)

the mean difference of cervical rotation ROM treatment
was greater than the control.

Several factors explain why dry needling (the control
group) results in a greater decrease in VAS compared to
the combination of ultrasound and dry needling (the treat-
ment group). Dry needling directly targets trigger points,
reducing muscle tension and pain, while also stimulating
the release of endorphins and neurotransmitters. In con-
trast, while ultrasound improves blood flow and tissue
healing, its thermal effects may not directly address the pri-
mary pain source. Some studies suggest that dry needling
is more effective in reducing pain in the short term, while
ultrasound provides broader long-term healing effects.

The study found that cervical flexion ROM increased
more in the control group than in the treatment group.
While dry needling effectively deactivates trigger points,
reducing muscle tension and enhancing cervical flexion
ROM, the ultrasound intervention may mitigate some mild
inflammation caused by dry needling. Although mild in-
flammation can support healing and increase ROM, the
ultrasound’s anti-inflammatory effects can limit the short-
term benefits of dry needling. Conversely, the treatment
group showed greater improvements in lateral flexion and
cervical rotation ROM.The combination of dry needling and
ultrasound is particularly beneficial for university students,
who often experience muscle tension from prolonged
static positions during lectures. This approach directly ad-
dresses trigger points formed from repetitive movements,
improving overall muscle function.

CONCLUSION
Conclusions and Recommendations

Based on this study's findings, it can be concluded
that ultrasound and dry needling significantly reduce
tenderness and increase cervical ROM in upper trapezius
myofascial pain syndrome (p = 0.000). Dry needling alone
also shows significant benefits in tenderness and cervical
ROM. Combining both treatments results in improved lat-
eral flexion and cervical rotation compared to dry needling
alone, although it does not lead to greater pain reduction
or improvement in cervical flexion ROM. Physiotherapists
are advised to use dry needling for treating trigger points,
and students should stretch regularly to prevent myofas-
cial pain syndrome. Further longitudinal studies are recom-
mended for more accurate observations.

Recent findings

In this study, it was found that some samples with a
greater level of muscle tension would produce a greater
number of LTR, namely > 5 times. While in samples with
lower levels of muscle tension will produce a smaller num-
ber of LTR, namely only 2-3 times when punctured. Like-
wise, samples that experience a decrease in muscle tension
after being given several times dry needling will produce a
smaller number of LTRs.

Researchers also found that when muscle tension de-
creases, the pain felt during dry needling puncture will be
more pronounced. Based on the researcher's observation,
this happens because when muscle tension decreases, LTR
will decrease. As explained that LTR is a spinal cord reflex.
This reflex occurs due to a diversion from the central nerv-
ous system which is the result of nociceptive stimulation
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that occurs due to harmful stimuli (chemical concentra-
tions) with a high threshold. However, based on the infor-
mation provided by the sample, the dry needling interven-
tion alone experienced a longer post-puncture pain effect
compared to the treatment group.

Patients who experienced the greatest decrease in ten-
derness and increase in ROM initially had high VAS scores
and limited ROM. The dry needling intervention showed a
decrease in LTR, indicating tissue repair in the upper trape-
zius muscle. Ultrasound also effectively reduced pain and
enhanced ROM, as well as improved the patient's sleep

quality. The patient limited strenuous activities to optimize
the results of both interventions.

Research Limitations

Differences in age and activity between the treatment
and control groups may be a factor affecting the variation
in research results. Age and activity will certainly affect the
body's response to the intervention provided and will have
an impact on the results of VAS and ROM measurements. In
addition, the use of pain medication in patients will poten-
tially produce bias in the study.
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