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ABSTRACT

Background: Spasticity is a common cause of disability in multiple sclerosis (MS), which can 
negatively a%ect the patient’s walking and balance.
Objective: To evaluate the immediate e%ect of dry needling (DN) on spasticity and mobility in 
a female with MS.
Case Description: In this case, a 38-year-old female with a 4-year history of MS was treated. The 
hamstring muscles (biceps femoris and semitendinosus) were needled for 1 minute in a single 
session. The main outcome measures were the Modi�ed Modi�ed Ashworth Scale (MMAS) to 
evaluate spasticity, the Timed 25-Foot Walk (T25FW) for the assessment of mobility and leg function 
performance, and sti%ness as a biomechanical index of spasticity measured by a dynamometer. The 
assessments were done before and immediately after DN.
Outcomes: The MMAS scores decreased in the hamstrings (1 to 0) and quadriceps (2 to 1). The 
mobility improved as the time for T25FW decreased from 16.30 to 9.29 seconds. The sti%ness of 
hamstring decreased after treatment (0.451 to 0.312).
Conclusion: One session of DN for the hamstring muscle decreased spasticity and improved 
mobility in this patient with MS. Further studies are suggested.
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Introduction

Spasticity is one of the most disabling symptoms in 

individuals with multiple sclerosis (MS). It is reported 

that almost 80% of patients with MS experience spasti

city (Arroyo, Massana, and Vila, 2013). Spasticity may 

be more severe in males, elderly patients, and individuals 

with a long duration of MS (Oreja-Guevara, González- 

Segura, and Vila, 2013). In the lower limb, it is more 

than twice as common as spasticity of the upper limb 

(Bethoux and Marrie, 2016). Since spasticity in MS 

patients leads to pain, mobility disorders, loss of agility, 

personal hygiene challenges, and low quality of life 

(Milinis, Tennant, and Young, 2016a; Milinis and 

Young, 2016b), its reduction might be helpful for these 

patients.

Medical and rehabilitation strategies for decreasing 

spasticity are reported in the literature (Ansari et al., 

2015). Pharmacological options have generalized effects 

on the body and can trigger side effects such as weakness 

and cognitive problems (Rizzo, Hadjimichael, 

Preiningerova, and Vollmer, 2004). Rehabilitation 

strategies used by physical therapists to reduce spasticity 

may include hydrotherapy, electrical stimulations, vibra

tion, ice therapy, or other interventions (de Sa et al., 

2011). Hydrotherapy and ice therapy have temporary 

effects on muscle spasticity (de Sa et al., 2011). 

Electrical stimulation did not have an obvious influence 

on reduction of spasticity in individuals with MS. 

However, increasing the duration of the application 

was found to be beneficial to reduce pain and muscle 

spasm (Miller, Mattison, Paul, and Wood, 2007). 

Moreover, whole-body vibration has not been found to 

be effective for spasticity in patients with MS (Schyns 

et al., 2009).

Dry needling (DN) is a relatively new technique 

applied by physiotherapists for the treatment of myofas

cial trigger points and musculoskeletal pain. It likely 

helps to stretch the muscle fibers to improve the muscle 

extensibility (Ansari et al., 2015). It may also have 

a positive impact on local blood flow and pain reduction 

(Cagnie et al., 2013). Recently, DN has been shown to be 

effective in decreasing spasticity and improving function 

CONTACT Soofia Naghdi naghdi@tums.ac.ir Department of Physiotherapy, School of Rehabilitation, Tehran University of Medical Sciences, Tehran 
1148965111 Iran

PHYSIOTHERAPY THEORY AND PRACTICE           

https://doi.org/10.1080/09593985.2021.1978118

© 2021 Taylor & Francis Group, LLC

http://orcid.org/0000-0001-5838-9010
http://orcid.org/0000-0002-6415-029X
http://www.tandfonline.com
https://crossmark.crossref.org/dialog/?doi=10.1080/09593985.2021.1978118&domain=pdf&date_stamp=2021-09-20


through a reduction in pain (DiLorenzo et al., 2004; 

Salom-Moreno et al., 2014), passive motion resistance 

(Gallego and del Moral, 2007); local muscle stiffness 

(Calvo, Quintero, and Herrero, 2016), and alpha motor 

neuron excitability (Fakhari et al., 2017). The effective

ness of DN has also been reported through improve

ments in the ability to move spastic muscles (Ansari 

et al., 2015; Gallego and del Moral, 2007; Salom- 

Moreno et al., 2014), range of motion (Ansari et al., 

2015; Ghaffari et al., 2019; Mendigutia-Gómez, 

Martín-Hernández, Salom-Moreno, and Fernández-de- 

las-Peñas, 2016; Sánchez-Mila, Salom-Moreno, and 

Fernández-de-las-Peñas, 2018), dynamic stability, gait 

speed (Cruz-Montecinos et al., 2020), and balance 

(Cruz-Montecinos et al., 2020; Sánchez-Mila, Salom- 

Moreno, and Fernández-de-las-Peñas, 2018). MS is cate

gorized as a neurological disease and has a different 

pathology than other neurological diseases like stroke. 

It is a neuroinflammatory autoimmune disease, while 

stroke occurs due to ischemia (Pinheiro et al., 2016). 

However, spasticity is a common complaint among most 

patients suffering from neurological diseases. Based on 

previous studies, it is expected that DN might also be 

effective for patients with MS. There are no studies on 

the effectiveness of DN on the level of spasticity in 

patients with MS. Therefore, the objective of this case 

report was to describe the immediate effects of DN on 

spasticity and mobility in a female with MS.

Case description

The patient was informed about the details of the 

intervention, and she signed an informed consent. 

The institutional Research Ethics Committee 

approved the treatment protocol. A 38-year-old 

woman with a 4-year history of MS, who was 

admitted to the outpatient physical therapy clinic of 

the Iranian MS society, presented with no history of 

other neurological diseases. She had not experienced 

a relapse during the past 6 months. Her MS manage

ment consisted of taking dalfampridine and receiving 

physiotherapy once a week. Physical therapy included 

passive hamstring stretching and gait training exer

cises. Her main complaints related to balance and 

mobility issues. She was able to walk independently, 

but ambulation was slow and with more difficulty 

than normal, with spasticity in the lower extremities, 

especially on the left. Her Kurtzke Expanded 

Disability Status Scale (EDSS) score was 5.5 (which 

means that she could walk without aid for about 

100 m). Her disability was severe enough to prevent 

full daily activities (Kurtzke, 1983). In addition to 

restrictions in her ADL, her social participation was 

limited due to a lack of agility and fear of falling. 

After 2 years of physiotherapy and exercises (i.e., 

muscle stretching and strengthening, balance train

ing, and application of electrical stimulations at the 

clinic), she still complained of pain and spasticity in 

her lower limb muscles, especially in the hamstring 

and quadriceps, and decreased balance during 

walking.

Examination

Timed 25-Foot Walk (T25FW)

Mobility was assessed by the Timed 25-Foot Walk 

(T25FW) test, which is valid and reliable in individuals 

with MS (Kaufman, Moyer, and Norton, 2000; Motl et al., 

2017; Phan-Ba et al., 2011). The Minimally Important 

Clinical Difference (MICD) for T25FW is reported to be 

17.2% (Coleman, Sobieraj, and Marinucci, 2012). The test 

was performed in a spacious room. The patient was asked 

to walk 25 ft. as quickly as possible from one marked end 

to another, and the time required to walk between these 

two marked ends was recorded. The second trial was 

immediately conducted after the first one, and the average 

of two trials was recorded as the T25FW score. The patient 

was allowed to use assistive devices during the trials.

Modified Modified Ashworth Scale

The degree of hamstring and quadriceps muscle spas

ticity was determined using the Modified Modified 

Ashworth Scale (MMAS) (Ansari, Naghdi, 

Moammeri, and Jalaie, 2006) which is a valid 

(Naghdi, Ansari, Mansouri, Asgari, Olyaei, and 

Kazemnejad, 2008) and reliable (Naghdi, Nakhostin 

Ansari, Azarnia, and Kazemnejad, 2008) test for spas

ticity measurements. Approximately one grade 

decrease in spasticity is considered to be 

a meaningful clinical improvement (Shaw et al., 

2010). The test identifies five grades of muscle spas

ticity measured by the physiotherapist, where zero 

indicates no increase in muscle tone and four implies 

that the affected part(s) are rigid in flexion or exten

sion (Ansari, Naghdi, Moammeri, and Jalaie, 2006). 

To measure the spasticity of the hamstrings, the 

patient was in the prone position with her hips in 

extension and the left knee in full flexion. A pillow 

was placed under her chest with the head in the mid- 

position. The physiotherapist stabilized the patient’s 

hip and moved her knee passively from full flexion to 

full extension. For the quadriceps, the patient was in 

the side lying position with her hips and knees in 

extension and the head in the mid-position. Again, 

the physiotherapist placed one hand proximal to the 
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knee and the other hand around the ankle of the left 

side. Next, the knee was moved from full extension 

to full flexion passively.

Hamstring stiffness

To measure hamstring muscle stiffness, the patient was 

positioned in supine. Her right lower extremity was 

fixed in extension by a strap over her thigh, while the 

left lower extremity was positioned in supine position 

with knee and hip in the 90–90 position (Figure 1).

A hand-held dynamometer (HHD; Micro Manual 

Muscle Tester, North Coast Medical Inc., USA) was 

utilized to measure passive force. The HHD was placed 

under the patient’s heel, while a physiotherapist moved 

the knee passively to maximum extension. Two torque 

values corresponding to the points where the patient 

reported the first and the maximum stretch sensation 

were recorded. Another physiotherapist measured the 

relevant angles with a goniometer. Stiffness (∆ Torque/∆ 

Angle) was calculated by accounting for the influence of 

gravity on the considered leg (W = 6.1% of body weight, 

L = 28.5% of body height) [Torque (Nm) = Force 

recorded by HHD (N) × L (m); Gravity force in each 

angle = Force recorded by HHD (N) × cos α] (Winter, 

2009). The reliability and the validity of this method 

were reported in previous studies (Alaei et al., 2020; 

Ansari et al., 2020). An experienced physiotherapist, 

who was blinded to the intervention, performed all the 

assessments before and after DN.

PT diagnosis/prognosis

The primary examination findings of the patient diagnosed 

with MS were increased muscle spasticity as assessed by 

MMAS and pain in lower limb muscles as reported by the 

patient. In addition, the hamstring muscle was shortened 

as was noted during the assessment of muscle stiffness. The 

patient’s complaints included muscle stiffness, difficulty in 

walking, and imbalance which resulted in restrictions in 

activities of daily living and social participation. The main 

goal of the treatment was to reduce muscle spasticity and 

improve her walking and balance. Evidence suggests that 

the DN is effective in reducing spasticity, increasing joint 

range of motion, pain, walking, and balance (Fernández-de 

-Las-Peñas et al., 2021; Ghannadi et al., 2020; Valencia- 

Chulián et al., 2020). It follows that we used DN for this 

patient with spasticity post MS.

Dry needling intervention

An experienced physiotherapist delivered DN using 

disposable sterilized steel needles (0.3 × 50 mm; 

DongBang AcuPrime Ltd, Korea). The patient was 

positioned in prone. The hips and knees were in 

extension, and the head was in the mid-position. The 

long head of the biceps femoris and the semitendino

sus muscles were needled. The approximate point 

needled for the long head of biceps is the point in 

the middle of the line between the ischial tuberosity 

and the apex of the fibular head. The midpoint of the 

line between the ischial tuberosity and the medial 

epicondyle of the tibia is considered to be the approx

imate location of the motor point of the semitendino

sus muscle (Alaei et al., 2020; Ansari et al., 2020). 

One minute of deep DN with the fast in-out cone- 

shaped pattern (Alaei et al., 2020; Ansari et al., 2020, 

2015; Fakhari et al., 2017) was administered to each 

point. One session of dry needling was applied (Ansari 

et al., 2015; Fakhari et al., 2017).

Outcomes

The outcomes are listed in Table 1. After needling, the 

T25FW decreased from 16.3 to 9.29 s, which indicates 

a 43% improvement. The MMAS score of the hamstring, 

which is an indicator of muscle spasticity, showed an 

improvement from 1 to 0. There was also an improve

ment in spasticity grade of the quadriceps (2 to 1) after 

DN. The calculated stiffness reduced from 0.451 to 0.312 

(~31%) after treatment.

Figure 1. Patient’s position to measure stiffness of hamstring.

Table 1. Outcomes pre and post needling.

Outcomes T1 T2

T25FW (s) 16.30 9.29
MMAS grade (Hamstring) 1 0
MMAS grade (Quadriceps) 2 1
Stiffness 0.451 0.312

T1: before DN; T2: right after DN.
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Discussion

To the best of the authors’ knowledge, this is the first 

attempt to evaluate the immediate effects of DN on 

spasticity in a patient with MS. This case report showed 

the immediate effects of DN on spasticity and mobility 

in a female with MS. The outcomes suggested that DN 

was effective in reducing spasticity in this patient, as the 

MMAS scores of the hamstring and quadriceps muscles 

decreased. DN is commonly used for managing pain 

(Dommerholt, 2011). Recently, several studies have 

investigated the influence of DN on spasticity secondary 

to different neurological diseases including stroke 

(Ansari et al., 2015; Calvo, Quintero, and Herrero, 

2016; Mendigutia-Gómez, Martín-Hernández, Salom- 

Moreno, and Fernández-de-las-Peñas, 2016; Salom- 

Moreno et al., 2014) and hypoxic-ischemic encephalo

pathy (Gallego and del Moral, 2007). Most researchers 

confirmed the effectiveness of DN on the reduction of 

spasticity and reported similar results. Only one study of 

stroke patients concluded that the application of DN did 

not cause considerable changes in the degree of spasti

city (Mendigutia-Gómez, Martín-Hernández, Salom- 

Moreno, and Fernández-de-las-Peñas, 2016).

As mentioned earlier, spasticity affects the majority of 

patients with MS and is considered one of the most 

disabling symptoms. Spasticity can lead to tissue con

tractures, which consequently can cause structural 

changes and pain (Ansari et al., 2015; Gracies, 2005; 

Lieber, Steinman, Barash, and Chambers, 2004; Patejdl 

and Zettl, 2017). The manipulation by dry needle could 

affect muscle contractures by generating local stretching, 

which may eventually result in less tension in local fibers 

followed by a decrease in spasticity (Ansari et al., 2015). 

Ansari et al. (2015) proposed that neural mechanisms 

are more likely than biomechanical mechanisms to jus

tify the immediate effects of DN.

Pain is a common symptom in MS that can occur as 

a result of spasticity (Solaro, Trabucco, and Uccelli, 

2013). Dry needling may stimulate A-delta and 

C-fibers, cause segmental inhibition at the spinal cord, 

and release endogenous opioids, which may assist in 

controlling pain (Cagnie et al., 2013). Since pain can 

increase spasticity, it follows that a reduction in pain 

may reduce spasticity (Ward and Kadies, 2002). It is 

worth noting that the pain was not included in outcome 

measures of this case report; however, the patient 

reported pain reduction.

There is a remarkable correlation between spasticity 

and gait that might impact mobility in patients with MS 

(Norbye, Midgard, and Thrane, 2020). Similarly, Sosnoff, 

Gappmaier, Frame, and Motl (2011) found that spastic 

muscles in MS patients may have a negative impact on 

mobility and balance. Different muscle groups in the 

lower extremity can be affected by spasticity. The quad

riceps and hamstring muscles represent different degrees 

of spasticity in patients with MS (Güner et al., 2015; 

Kelleher, Spence, Solomonidis, and Apatsidis, 2010), 

which implies that patients may walk slower than normal 

and experience difficulties, such as falling (Stevenson, 

2010). In the current case, the time of the T25FW test 

decreased, which reflects improvements in walking, 

mobility, and affected leg function. The clinical difference 

improvement of 43% is considered a meaningful out

come exceeding the MICD for the T25FW (Coleman, 

Sobieraj, and Marinucci, 2012). The reduction of spasti

city in both the hamstring and quadriceps, as noted in the 

results of the MMAS, appears to improve the patient’s 

walking ability and reduced the time needed to perform 

the T25FW.

In this case, the amount of calculated stiffness of the 

hamstring muscle was decreased following DN. Muscle 

stiffness is a spasticity-associated symptom that can be 

observed in neurological diseases such as MS, stroke, 

and cerebral palsy (Bethoux and Marrie, 2016; Leonard 

et al., 2019; Wu et al., 2017; Yamaguchi et al., 2018). The 

authors have recently demonstrated that using DN may 

have an impact on hamstring compliance (Alaei et al., 

2020; Ansari et al., 2020). Accordingly, the stiffness 

could also be influenced by DN because stiffness is the 

reverse of compliance. Since muscle stiffness is related to 

spasticity (Fridén and Lieber, 2003), a decrease in spas

ticity in this case with MS might reduce muscle stiffness 

and improve mobility.

It is worth noting that the findings of the current 

report cannot be generalized without further rigor

ous research with a large sample of patients. We 

applied one single treatment; clinical outcomes 

may additionally improve if DN is used as an ele

ment of multimodal physiotherapy treatment. This 

case report did not look at the long-term effects. 

Hence, a long-term follow-up is required to assess 

the lasting effects beyond immediate response fol

lowing DN therapy.

Conclusion

In this case report of a female with MS, spasticity of both 

the hamstring and quadriceps muscles decreased after 

a single session of DN. The time needed for the T25FW 

reduced, and the amount of muscle stiffness improved. 

This report suggests that the treatment using DN had 

a positive effect on spastic muscles and improved mobi

lity in this patient with MS. The improvement observed 

in MS-related spasticity and walking is promising. 
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Further research is required to evaluate the effects of DN 

in patients with MS with spasticity.
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