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ABSTRACT

IS Osteoarthritis is one of the most common knee joint diseases. It is a multifactorial,
inflammatory, and destructive disorder of the joint that involves the synovial tissues and joint cartilage
and causes permanent pain, functional limitations, and a decrease in patients’ quality of life (QoL). In
advanced cases of the disease, total knee arthroplasty is performed to reduce pain and improve the
function of the patients. The presence of pain after this surgery is a major concern that reduces the
QoL of these people. One of the causes of pain after surgery is extra-articular pain and involvement of
the musculoskeletal system, the most common cause of which is pain caused by active trigger points.
Dry needling is one way to deactivate trigger points. This study aimed to investigate the effects of dry
needling on the pain intensity and function of patients with active trigger points in the muscles around
the knee after total knee arthroplasty.

This research was a before-and-after clinical trial study. In this study, 49 patients
aged 55 to 80 years, with at least 3 months past their total knee arthroplasty and still having pain, were
included by an orthopedic specialist after reviewing the inclusion and exclusion criteria. After the first
researcher considered the inclusion and exclusion criteria and the presence of active trigger points in
the muscles around the knee, including the quadriceps, hamstring, and gastrocsoleus, 27 patients were
qualified. The amount of pain in these patients before, one week, and one month, after dry needling was
measured and compared based on the linear visual analog scale. Also, the performance of the patients
was assessed based on the knee injury and osteoarthritis outcome score questionnaire. This study
aimed to investigate the short-term effects of dry needling on pain intensity and function of patients
with active trigger points in the muscles around the knee after total knee arthroplasty.

[T The results of this study show a significant difference (P<0.001) between the amount of pain
before dry needling (57.2+8.9) and one week after dry needling (10.8+33.6). Also, there is a significant
(P<0.006) difference between the performance of patients before dry needling (47.5+11.9) and one week
after dry needling (42.3+10.6). No significant difference was observed regarding pain and performance
between one week and one month after dry needling.

Received: 23 Jun 2020 [@TEIER Performing one dry needling session on the active trigger points of the muscles around the

Accepted: 19 Oct 2022 knee after total knee arthroplasty reduces pain and improves patients’ performance.

Available Online: 01 Apr2023 | ([ MULIGE Dry needling, Active trigger points, Pain, Total knee arthroplasty
P ]
* Corresponding Author:

Navid Taheri, Assistant Professor.

Address: Department of Physical Therapy, School of Rehabilitation Sciences, Isfahan University of Medical Sciences, Isfahan, Iran.
Tel: +98 (913) 1190835

E-Mail: n_taheri@rehab.mui.ac.ir



mailto:n_taheri%40rehab.mui.ac.ir?subject=
https://orcid.org/0000-0002-8303-0920
https://orcid.org/0000-0003-2597-3063
https://orcid.org/0000-0002-6095-3220
https://rehabilitationj.uswr.ac.ir/index.php?slc_lang=en&sid=1
https://doi.org/10.32598/RJ.24.1.3215.1
http://rehabilitationj.uswr.ac.ir/10.32598/RJ.24.1.3215.1

April 2023. Vol 24. Num 1

English Version

Introduction

nee osteoarthritis is one of the most com-

mon diseases of this joint, and 15.5% of

people in Iran suffer from this problem

[1]. Knee osteoarthritis is a multifactorial,

inflammatory, and destructive joint disor-

der that involves synovial tissues and ar-
ticular cartilage [2] and causes permanent pain, functional
limitation, and low quality of life (QoL) [3]. Knee osteo-
arthritis management aims to control pain and improve
the patient’s QoL [4].

Total knee arthroplasty is a common surgery to reduce
pain and improve the function of people who suffer from
this disease [3]. The presence of pain after total knee ar-
throplasty is a major concern, which is severe in 60% of
cases and moderate in 30% of patients [5], reducing the
QoL of these people [6]. One of the most important goals
of this surgery is to reduce pain, improve function, and
increase the QoL of these patients [7]. Some causes of
permanent pain after total knee arthroplasty include in-
fection, improper function of mechanical components,
sympathetic pain syndromes, nerve entrapment, and mus-
culoskeletal pain [8]. In Hoffman’s algorithm, which in-
vestigates the causes of pain after total knee arthroplasty,
musculoskeletal pain or extra-articular pain ranks as the
tenth cause of pain [9]. One of the causes of musculoskel-
etal pain is active trigger points, which play a significant
role in the occurrence of pain after total knee arthroplasty
because it seems that surgery or stress activates trigger
points in these patients [10].

In general, trigger points are the common causes of
musculoskeletal pain, and the prevalence of pain result-
ing from these trigger points is very high in all patients
with chronic pain [11]. About 95% to 85% of patients are
in the pain clinic [12]. Various methods to disable trigger
points include ultrasonic waves, ischemic pressure, cold
spray, stretch, laser, oral drugs, local anesthetic injection,
and superficial and deep dry needling [13].

The exact mechanism of action of dry needling is still
unclear. However, mechanisms such as disruption of the
end plate, change in length, the tension of muscle fibers,
stimulation of mechanical receptors, increase in blood
flow, and the release of intravenous painkillers affect
central and peripheral sensitivity, change the chemical
environment around active trigger points and as a result,
improves tissue function, mechanical correction, and tis-
sue repair [14, 15]. Deep dry needling, as a simple and
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effective method, is widely used in physiotherapy clinics,
and in this way, patients spend less time and money [16].
In Henry’s study, the effect of dry needling on the muscles
around the knee in patients on the waiting list for knee
arthroplasty reduced their pain [11].

Due to the lack of studies investigating the effect of dry
needling on knee arthroplasty patients, this study inves-
tigated the effect of a dry needling session on the pain
and function of patients who had at least three months of
knee arthroplasty with active trigger points in the muscles
around the knee.

Materials and Methods

This research was a before-and-after clinical trial study
conducted from October 2017 to September 2018 at a
private physiotherapy center in Isfahan City, Iran. A total
of 49 patients undergoing knee arthroplasty for at least
3 months participated in the study after considering the
inclusion and exclusion criteria by an orthopedic doctor.
Then, the first researcher, a physiotherapist with 15 years
of experience, evaluated the inclusion and exclusion crite-
ria and the presence of active trigger points in the muscles
around the knee, including the quadriceps, hamstrings,
and gastrocsoleus [11]. A total of 27 patients were eli-
gible, and two refused to cooperate due to the fear of dry
needling. Finally, 25 patients were included in the study.

The inclusion criteria for the study included the age
range of 55 to 80 years, the ability to read and write, hav-
ing the full extension range of the knee, having a pain lev-
el above 40 mm on the linear visual analog scale (VAS)
and the presence of active trigger points in the muscles
around the knee, including the quadriceps, hamstrings,
and gastrocsoleus based on the Travel and Simon evalua-
tion index [10, 11, 15].

The presence of 3 of the 4 Travel and Simon evaluation
indicators was mandatory as follows:

1- The presence of a tight band inside the muscle during
the manual examination,

2- High sensitivity or painfulness of points to manual
touch,

3- Re-feeling the previously referred pain by pressing
the points, and

4- Creating a local contraction due to squeezing be-
tween two fingers.

Mashaherifard MB et al. Dry Needling After Total Knee Arthroplasty. RJ. 2023; 24(1):42-55
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Patients who had at least one and at most two active trig-
ger points were included in the study. The exclusion cri-
teria were the presence of referred back pain, neuropathy,
fibromyalgia, hypothyroidism, meralgia, paresthesia, sys-
temic or coagulation diseases, malignant diseases, myopa-
thy, fear of needles, use of blood anticoagulants or painkill-
ers, performing hip joint arthroplasty in the same side, total
knee arthroplasty on the opposite side less than 6 months
ago, and problems in surgical techniques [10, 12].

After evaluating the active trigger points of the muscles
around the knee by the first researcher, the patients com-
pleted the ethical consent form to participate in the study.
They completed the background information question-
naire, including age, height, and weight. It should be not-
ed that the second researcher, a physiotherapist with 15
years of work experience and 6 years of experience in dry
needling, performed needling on the active trigger points
of the quadriceps, hamstrings, and gastrocsoleus muscles.

The knee injury and osteoarthritis outcome score
(KOOS) questionnaire, whose validity and reliability
have already been checked and proven, was used to as-
sess the patients’ performance [17].

The performance score of the patients in this question-
naire ranges from a minimum of 0 (the worst situation) to
a maximum of 100 (no problem).

The pain intensity was measured using a linear VAS,
and the patients were asked to indicate their current pain
level on a graded ruler, ranging from 0 to 100 mm [10].
For needling the quadriceps muscles, the patient lies
down, and a pillow is put under his or her knee so that it is
slightly bent (Figure 1).

To needle the hamstring muscles, the patient lies on his
stomach, and a pillow is placed under the ankle [18] (Fig-
ures 2 and 3).

For needling the gastrocsoleus muscles, the patient lies
on his stomach as before, and a pillow is placed under the
ankles [18] (Figure 4).

In all cases, the patients were needled by Hong’s fast-in
and fast-out method with a needle with a diameter of 0.3
mm and a length of 5 cm with a frequency of 1 Hz and 10
times back and forth [12]. One week and one month after
dry needling, the pain was measured and recorded using
the VAS, and the patients’ performance using the KOOS
questionnaire.
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It should be noted that in this study, the patients with pain
inside the knee had the most active trigger points in the
internal vastus muscles and the medial head of the gas-
trocsoleus muscle and the patients with more pain outside
the knee had active trigger points in the external vastus
muscles and the external head of the gastrocsoleus muscle.

The normal distribution of the data was checked using
the Kolmogorov-Smirnov test. To analyze the data, repeat-
ed measure analysis of variance test with was performed
in SPSS20 software, version 20 (SPSS Inc., Chicago, IL).

Results

The results of the Kolmogorov-Smirnov test showed
that the distribution of height, weight, age, and body mass
index variables follows the normal distribution (P<0.05).
The demographic information of patients is shown in
Table 1.

Repeated measure analysis of variance showed that the
mean pain score based on VAS criteria had a significant
difference (P<0.001) between three time points: before
needling, one week, and one month after needling. The
least significant difference post hoc test showed that the
mean pain score based on the VAS between the time
points of before needling and one week later was signifi-
cant, and it was also significant (P<0.001) between the
time before needling and one month later. There was no
significant difference (P=0.16) (Table 2) between one
week later and one month later (Figure 5).

Repeated measures analysis of variance showed that
the mean performance based on the KOOS questionnaire
had a significant difference between the three time points
(P=0.006). The least significant difference post hoc test
showed that the mean performance score after one week
(P=0.002) and after one month of needling (P=0.001) was
significantly lower than before needling, but there was no
significant difference (P=0.43) between after one week
and after one month of needling (Table 2) (Figure 6).

Discussion

This study showed that performing one session of dry
needling reduces pain and improves patients’ perfor-
mance after one week and one month after needling.
Based on the VAS, the mean pain level decreased from
23.6 after one week of dry needling to 24.4 one month af-
ter the intervention. The performance score of the patients
improved on mean by 11.3 one week after dry needling
and 12.3 one month after the intervention.

Mashaherifard MB et al. Dry Needling After Total Knee Arthroplasty. RJ. 2023; 24(1):42-55
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Figure 1. Dry needling of the quadriceps muscle.
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Figure 3. Dry needling of the inner hamstring muscle.

The results of the present study concerning the reduction
of pain after dry needling were in line with Feinberg et al.
Their study investigated the effect of manual therapy and
needling on active trigger points on permanent pain after to-
tal knee arthroplasty [8]. This study reached the same results
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Figure 2. Dry needling of the external hamstring muscle.
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Figure 4. Dry needling of the gastrocsoleus muscle.

as Mayoral et al. In their research, dry needle injection was
performed before surgery in the active trigger points of total
knee arthroplasty patients [10]. Mayoral et al. used another
questionnaire in addition to VAS. In another study, Imanura
et al. investigated the effect of a dry needling session on ac-
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Figure 5. Mea pain score based on visual analog scale criteria at three time points.

*Significant difference with baseline time.
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Figure 6. Mean pain score based on the knee injury and osteoarthritis outcome score at three time points.

*Significant difference with the baseline time.

tive trigger points of patients on the waiting list for total hip
arthroplasty. In their study, as in the present study, the re-
ports indicated a reduction in patients’ pain [17]. Imanura et
al. used VAS in pain assessment. In a study by Ryeon Kim
et al. examining the effects of physiotherapy and acupunc-
ture in patients after anterior cruciate ligament reconstruc-
tion surgery [18], the patient’s performance was improved
based on the KOOS questionnaire. In the present study, the
performance of the patients was also enhanced based on the
KOOS questionnaire. Epsi Lopez et al. reported the reduc-
tion of pain in patients with patellofemoral syndrome after
performing 3 sessions of dry needling and muscle strength-
ening consistent with the results of this study [19].

Table 1. Demographic information of patients

29.3*

After Needling
(1 week)
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Although the method of dry needling and its function has
not yet been fully understood, mechanisms such as disrup-
tion of the end plate, change in length, the tension of muscle
fibers, stimulation of mechanical receptors, increase in blood
flow, release of endogenous painkillers that affect central and
peripheral sensitivity [20, 21], modifying the chemical envi-
ronment around active trigger points as a result of improv-
ing tissue function, mechanical correction, and tissue repair
are considered contributing factors [14, 15, 22]. In addition,
some researchers have considered the two factors of increas-
ing blood flow around the trigger points and mechanical ef-
fects that lead to correcting the length of sarcomeres in the
affected area. The effect of dry needling can be examined

Variables Mean+SD Minimum Maximum
Age (y) 64.8+6.7 55 80
Weight (kg) 72.6+9.7 55 91
Height (cm) 158.1+7.3 145 170
Body mass index (kg/m?) 29.1+3.8 6/21 4.36
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Table 2. Mean pain score based on the visual analogue scale and performance of patients based on KOOS questionnaire at three

time points

Mean Performance Score

Time Pain (VAS) (KOOS) P
Before needling 57.2+8.9 40.8+19/3
One week after needling 33.6+10.8 <0.001 29.3+16.7 <0.006
One month after needling 32.8+11.4 28.3+15.6
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from two mechanical and neurophysiological aspects. For
example, a disruption in the contraction group or an increase
in the sarcomere length is a mechanical mechanism. The re-
duction of input data and the activation of central pain fibers
are examples of neurophysiological mechanisms. In Hoff-
man’s algorithm, one of the causes of pain after total knee
arthroplasty is extra-articular conflicts and musculoskeletal
problems. Active trigger points are the most common causes
of musculoskeletal pain, which can be initiated by exces-
sive pressure on the muscle as a result of acute trauma, acute
strain, fracture, surgery, or repetitive activities that put abnor-
mal pressure on a group of muscles and cause motor control
disorders and muscle fatigue in patients undergoing com-
plete knee arthroplasty with activated trigger points in the
muscles around their knee due to pain or surgical stress. Per-
forming one dry needling session reduces pain and improves
performance. The study results showed no significant differ-
ence between one week and one month in pain and function
items; the effects of dry needling reached their maximum
effect in one week.

One of the limitations of this study is that it was done as a
before and after clinical trial study. Because no study in this
field was found in the databases, we did not know the num-
ber of samples, and it was impossible to predict the num-
ber of controls. For these reasons, conducting a randomized
clinical trial study was impossible. Other study limitations
were limited access to required patients, fear of dry needling,
and patients’ unwillingness to participate. Having a control
group with longer follow-ups, performing therapeutic exer-
cises, stretching, dry needling, and performing therapeutic

sessions are more suggestions for future studies.

Conclusion

The present study showed that performing one session
of dry needling on active trigger points in the muscles
around the knee in patients at least three months after
their total knee arthroplasty reduces pain and increases
their performance in one week and one month after the
intervention.

Ethical Considerations
Compliance with ethical guidelines

The present study was approved by the Ethics Committee
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informed about the plan’s implementation process, and they
were allowed to withdraw from the study at any time, and
their information remained completely confidential.
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9. Knee injury and Osteoarthritis Outcome Score
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6. Neuropathy
7. Fibromyalgia
8. Meralgia Paresthesia
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