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Carpal tunnel is the narrow space which is present between 

smaller bones of hand and an important ligament of hand 

which is called transverse carpal ligament. Compression of 

median nerve occurs commonly at wrist which results in 

Carpal Tunnel Syndrome (CTS) [1-3]. It causes motor and 

sensory changes as a result of any pressure and over 

stretching of the median nerve as it passes through the 

narrow space in the wrist [4-6]. Median nerve mobility can 

also be restricted if the space of carpal tunnel decreases 

and contents of carpal tunnel enlarges [7,8]. This results in 

the neurological symptoms that can travel down the wrist 

along the median nerve distribution [9,10]. CTS can be 

classi�ed into 3 grades such as mild, moderate, and severe 
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CTS. Mild and moderate CTS patients present with 

numbness and paresthesia in hand �ngers but wrist 

functions are not affected but in severe CTS wrist activities 

are restricted. Its incidence rate is 1 % and age ranges from 

40 to 60. Its prevalence is more in females as compare to 

males. Prevalence of this syndrome in US population is 3.72 

percent and its incidence is 139.4 females out of 100 000 

and 67.2 males out of 100 000 [11]. There are many causes 

for this syndrome such as metabolic diseases, tendinitis, 

tendinosis, repetitive wrist activities, gripping activities, 

constant pressure over median nerve, fracture of carpal 

bones, poor posture, lesions of median nerve, any trauma, 

arthritic changes and pregnancy but many have idiopathic 

Median Nerve Mobilization in Patients with Carpal Tunnel Syndrome

I N T R O D U C T I O N

Carpal tunnel is the narrow space which is present between smaller bones of hand and an 

important ligament of hand which is called transverse carpal ligament. Compression of median 

nerve occurs commonly at wrist which results in Carpal Tunnel Syndrome (CTS). Objective: To 

compare effectiveness of median nerve mobilization with and without transverse carpal 

ligament stretching in patients with carpal tunnel syndrome. Methods: In this study, 34 patients 

were randomly assigned into one of two groups, each with 17 individuals. For two weeks, group B 

received a combination therapy strategy of Neurodynamics and transverse carpal ligament 

stretching, while group A only received neurodynamics. After two weeks, there was an 

improvement in functioning and pain. The DASH questioner and VAS were �lled at baseline. The 

current RCT was conducted at the Akhtar Saeed Trust Hospital in Lahore. SPSS was used to 

conduct the analysis. Results: In the present study of 34 patients independent sample t test was 

applied as the mean difference was less in group B, which used a combination treatment 

method of transverse carpal ligament stretching and neurodynamics, compared to group A, 

which used only neurodynamics. The p value is less than 0.05, indicating that the results were 

signi�cant. In comparison to group A, results of group B in which combined treatment approach 

was applied found to be more substantial and superior. Conclusions: Group B, which included 

both neurodynamics and transverse carpal ligament stretching, was shown to be more effective 

than group A, which solely used neurodynamics.
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sixth position consists of slight thumb tension. Five 

repetitions were completed, with each position held for 

seven seconds. Wrist extension and �nger �exion are used 

in the nerve slide technique, and vice versa. When the wrist 

extends, the elbow �exes, and vice versa. 10 repetitions 

were done during a two-week period, 5 days per week. 

Patients with signs and symptoms of CTS, having 

discomfort and paresthesia, as well as positive Tinel and 

Phalen tests, were included. Symptoms of patients that 

lasted at least for four weeks were included. Patients with a 

history of surgery, who were more than 50 years old, who 

had been in a car accident, who were pregnant, who had 

received corticosteroid injections, and who had a systemic 

condition were all eliminated. The DASH determines the 

functional restriction. The subjects completed this 

questionnaire before beginning treatment and again after 

�nishing treatment. Patients were observed for two weeks 

and treated �ve days a week for a total of ten sessions. After 

a two-week period, a comparison of outcomes was made. 

After completing out the questionnaires, the data was 

analyzed using SPSS. In the study, the P value of 0.05 was 

indicated and considered signi�cant. 

Median Nerve Mobilization in Patients with Carpal Tunnel Syndrome

M E T H O D S

cause [12-14]. The most common characteristics is 

tenderness and pain especially at night [15,16]. There is 

decrease in pain and numbness after �icking the wrist 

[17,18]. The pain is limited to median nerve distribution as it 

can spread to forearm and shoulder [19,20]. Delay in 

treatment can result in permanent change such as sensory 

loss and muscle atrophy of Thenar muscles. This can result 

in limitation of activities of daily life as there is weakness 

and atrophy of muscles innervation by median nerve 

[17,21]. Phalen's test and Tinel's sign is positive in this 

syndrome [11]. Different treatment plans are given to 

patients in physiotherapy in order to protect the nerve wrist 

splint is used which keeps the wrist in neutral position [22].  

It is advised to use wrist splint at night as symptoms are 

more severe at night and it can be added along with 

conservative treatment. It is mentioned that wrist splint 

decreases the symptoms in 67 percent. TENS, laser, 

stretching exercises, cryotherapy, PNF techniques, 

Ultrasound therapy, tendon glides, nerve stretching 

exercises, carpal bones mobilization techniques, traction 

exercises and strength training can also be used [23]. 

There are different techniques of nerve mobilization which 

includes nerve tension exercises and nerve glides. These 

treatments can result in decrease in pain, numbness, 

strength improvement and ROM improvement. Tendon 

glides prevents adhesion formation and compression in 

carpal tunnel [24]. Kinesio taping can also be used for same 

purpose. When conservative treatment fails surgery is 

recommended in severe cases but there can be surgery 

related complications and failure [25]. Nonsurgical 

treatment also includes NSAIDs and Steroids [12,26,27]. 

There is very limited literature which tells us about 

combined effect of splint along neurodynamics so present 

study showed that combined intervention is more effective 

as compared to neurodymics alone. 

In present study, 34 patients were chosen and separated 

into two groups, with each group containing 17 patients, 

using the Randomization Concealment method and 

random convenient sampling. The research was conducted 

at the Akhtar Saeed Trust Hospital's Department of 

Physiotherapy. The second group had a combined 

neurodynamics and carpal ligament stretching treatment, 

whereas the �rst group received solely neurodynamics 

(distal nerve tension technique and nerve slide) treatment. 

The hand is positioned in six postures for the Median Nerve 

Tension Technique. The �rst position consists of a neutral 

wrist with �exed �ngers, the second position consists of 

�nger extension with the wrist in a neutral position, the 

third position consists of wrist extension with �nger 

extension, the fourth position consists of thumb extension, 

the �fth position consists of forearm supination, and the 

R E S U L T S 

34 patients were taken in this study in which group A has 

the mean age of 46.00+4.16 years and group B has the mean 

age of 45.59+4.47 years. In group A 5 males and 12 females 

were present while in group B 6 males and 11 females were 

present. It was concluded that CTS is more prevalent in 

females as compared to males. In group A 11 married and 6 

unmarried were present and in group B 9 married and 8 

unmarried were present.14 patients in group A developed 

CTS in right hand and 3 in left hand while 13 patients in group 

B developed CTS in right hand and 4 in left hand. As in group 

B when mean paired difference was seen it was lesser in 

group B in which combined treatment approach was used 

as compared to Group A in which only neurodymics were 

used so second group of neurodymics and transverse 

ligament stretching found to be more superior as 

compared to �rst group in which only neurodynamics alone 

were used. Through independent sample t test baselines 

values for DASH were insigni�cant in both groups (P>0.05). 

In the end of 2 weeks' treatment, there was signi�cant 

difference in both groups but group B results were found to 

be more signi�cant as compared to group A as p<0.05. 

Baseline values for VAS were insigni�cant as p>0.05 but 

after two weeks' duration signi�cant results were found in 

both groups but more signi�cant results were found in 

second group as compared to �rst group. It was concluded 

that Group B in which neurodynamics and carpal ligament 

stretching were used found to be more effective as 

compared to group A in which only neurodynamics were 

used. In group A mean age was 45.7+ 4.28 and in group B 
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mean age was 34.06 + 4.35, Table 1.

D I S C U S S I O N
In the past Wolny and Linek 2019 did a study in which 103 

patients were enrolled. There were two groups. First group 

received neurodynamics alone and the second group 

received neurodynamics together with traditional physical 

therapy. In previous study the second group that received 

neurodynamics and traditional physical therapy found to be 

more effective than the �rst group of neurodynamics 

alone. Treatment was given twice a week for a total of 20 

sessions. Similarly, when previous study was compared 

with present study it was seen that combined interventions 

such as neurodynamics and transverse carpal ligament 

stretching were found to be more effective as compared to 

�rst group that received only neurodynamics [28]. 

Previously, there was a study conducted by Goyal, Mehta, 

and colleagues in 2016. The �rst group received traditional 

physiotherapy, whereas the second group received 

procedures for neural nerve mobilization. Each group 

consisted of 15 patients. Finally, it was determined that the 

group that incorporated neural nerve mobilization was 

more effective than the other group. Similarly, in the 

present study the group that incorporated neural nerve 

mobilization was found to be more effective [29]. In the 

past De-la-Llave-Rincon and Ortega-Santiago conducted a 

study on 18 CTS patients. The researchers wanted to see 

how soft tissue technique and neurodynamics affected 

pain and pressure sensitivity. Scalene neck muscle, elbow 

aponeurosis (bicipital aponeurosis), pronator teres, and 

hand ligaments were all subjected to soft tissue 

mobilization (transverse carpal ligament). Finally, it was 

discovered that while neurodynamics and soft tissue 

massage reduce pain, they do not reduce pressure 

sensitivity. Likewise, in present study it was found that 

neurodynamics and transverse carpal ligament stretching 

reduces tenderness in CTS [11].When previous studies 

were compared with present study same results were 

found as it was seen that the outcomes in the current study 

were signi�cant in both groups, however group A, which 

used a ligament stretching as well as neurodynamics, was 

shown to be more signi�cant than group B, which used 

simply neurodynamics in other words combined treatment 

approach was found to be more effective.

Age

Group A

Group B

N

17

17

Mean±SD (Years)

46.00±4.16

45.59±4.47

Table I: Age of participants in Group A and Group B

In group A 5 males and 12 females were present while in 

group B 6 males and 11 females were present. It was 

concluded that CTS is more prevalent in females as 

compared to males. In group A 11 married and 6 unmarried 

were present and in group B 9 married and 8 unmarried 

were present.14 patients in group A developed CTS in right 

hand and 3 in left hand while 13 patients in group B 

developed CTS in right hand and 4 in left hand, Table 2.

Variable

Male

Female

Male

Female

Married

Unmarried

Married

Unmarried

Right hand

Left hand

Right hand

Left hand

5

12

6

11

11

6

9

8

14

3

13

4

17

17

17

17

17

17

Group A

Group B

Group A

Group B

Group A

Group B

Gender

Marital status

Group Attribute N Total

Hand involvement

Table 2: Demographics of Group A and Group B

pretreatment values of DASH questioner were insigni�cant 

among two groups (p=0.38) but after follow up period when 

interventions were given, signi�cant difference was found 

with p value 0.00 which falls under p <0.05. Group B in which 

neurodynamics and transverse carpal ligament stretching 

were used found to be more effective as compared to group 

A in which only neurodynamics were used, Table 3.

Study Group

DASH-post

DASH-baseline
Group A

Group B

Group A

Group B

86.41±5.00

87.76±3.89

19.00±9.98

11.17±5.34

17

17

17

17

1.21

0.94

2.42

1.29

-1.35

7.82

-0.88

2.84

0.38

0.00

Mean±SD N S. E
Mean 

difference T Sig.

Table 3: An independent sample t-test demonstrating the 

signi�cance of the difference between groups A and B as n=34

Pretreatment values of VAS scale varied insigni�cantly 

with p=0.17 but after follow up period when interventions 

were given, there was signi�cant difference between two 

groups with p value 0.01 which falls under p <0.05. Group B 

in which neurodynamics and carpal ligament stretching 

were used found to be more effective as compared to group 

A in which only neurodynamics was used, Table 4.

Study Group

Week_2

Baseline
Group A

Group B

Group A

Group B

8.58±1.00

9.05±0.96

1.29±0.46

1.00±0.00

0.17

0.01

Mean±SD p-value (**)

17

17

17

17

N

Table 4: Independent sample t-test demonstrating signi�cance 

of difference between group A and B as n=34

The researchers concluded that while both groups' results 

C O N C L U S I O N S

DOI: https://doi.org/10.54393/pjhs.v3i03.82

40
Copyright © 2022. PJHS, Published by Crosslinks International PublishersPJHS VOL. 3 Issue. 3 August 2022



Shabbir S et al.,
Median Nerve Mobilization in Patients with Carpal Tunnel Syndrome

 R E F E R E N C E S

2002 Mar; 249(3):272-80. doi: 10.1007/s0041502000 

04.

Bialosky JE, Bishop MD, Price DD, Robinson ME, 

Vincent KR, George SZ. A randomized sham-

controlled trial of a neurodynamic technique in the 

treatment of carpal tunnel syndrome. Journal of 

Orthopaedic and Sports Physical Therapy. 2009 Oct; 

39(10):709-23. doi: 10.2519/jospt.2009.3117.

Burke DT. Conservative management of carpal tunnel 

syndrome. Physical Medicine and Rehabilitation 

Clinics of North America. 1997 Aug; 8(3):513-28.

De-la-Llave-Rincon AI, Ortega-Santiago R, Ambite-

Quesada S, Gil-Crujera A, Puentedura EJ, Valenza MC, 

et al. Response of pain intensity to soft tissue 

mobilization and neurodynamic technique: a series 

of 18 patients with chronic carpal tunnel syndrome. 

J o u r n a l  o f  M a n i p u l a t i ve  a n d  P hys i o l o g i c a l 

Therapeutics 2012 Jul; 35(6):420-7. doi: 10.1016/j. 

jmpt.2012.06.002.

Núñez de Arenas-Arroyo S, Cavero-Redondo I, 

Torres-Costoso A, Reina-Gutiérrez S, Álvarez-Bueno 

C, Martínez-Vizcaíno V. Short-term Effects of 

Neurodynamic Techniques for Treating Carpal Tunnel 

Syndrome: A Systematic Review with Meta-analysis. 

Journal of Orthopaedic & Sports Physical Therapy. 

2021 Dec; 51(12):566-580. doi: 10.2519/jospt.2021. 

10533.

Jagga V, Lehri A, Verma SK. Occupation and its 

association with Carpal Tunnel syndrome-A Review. 

Journal of Exercise Science and Physiotherapy. 2011 

Dec; 7(2):68-78.

Eraslan L, Yüce D, Kermalli AM, Baltaci G. Comparison 

of short-term effects of rigid tape and night splint on 

pain and function in patient with carpal tunnel 

syndrome: A randomized clinical trial.  Türk 

Fizyoterapi ve Rehabilitasyon Dergisi/Turkish 

Journal of Physiotherapy and Rehabilitation. 2014 

Apr; 25(1):1-8.

Civi Karaaslan T, Berkoz O, Tarakci E. The effect of 

mirror therapy after carpal tunnel syndrome surgery: 

A randomised controlled study.  Hand Surgery and 

Rehabilitation 2020 Oct; 39(5):406-412. doi: 

10.1016/j.hansur.2020.04.011.

Pascual E, Giner V, Aróstegui A, Conill J, Ruiz MT, Picó 

A. Higher incidence of carpal tunnel syndrome in 

oophorectomized women. British journal of 

rheumatology 1991 Feb; 30(1):60-2. doi: 10.1093/ 

rheumatology/30.1.60.

Burger M, Kriel R, Damon A, Abel A, Bansda A, Wakens 

M, et al. The effectiveness of low-level laser therapy 

on pain, self-reported hand function, and grip 

strength compared to placebo or "sham" treatment 

were signi�cant, the combined therapy technique 

(neurodynamics and carpal ligament stretching) was 

superior to neurodynamics alone. Pain was reduced and 

functional strength was improved more in Group B. When 

comparing the two groups, it was discovered that group B 

produced more signi�cant results than the group A.

Jeong DH and Kim CH. The quantitative relationship 

between physical examinations and the nerve 

conduction of the carpal tunnel syndrome in patients 

with and without a diabetic polyneuropathy. Annals of 

rehabilitation medicine 2014 Feb; 38(1):57-63. doi: 

10.5535/arm.2014.38.1.57.

Fernández-de-Las-Peñas C, Arias-Buría JL, Ortega-

Santiago R, De-la-Llave-Rincón AI. Understanding 

central sensitization for advances in management of 

carpal tunnel syndrome. F1000Res. 2020 Jun; 9: 

F1000 Faculty Rev-605. doi:  10.12688/f1000 

research.22570.1.

Anton D, Rosecrance J, Merlino L, Cook T. Prevalence 

of musculoskeletal symptoms and carpal tunnel 

syndrome among dental hygienists. Journal of 

internal medicine 2002 Sep; 42(3):248-57. doi: 

10.1002/ajim.10110.

Tal-Akabi A and Rushton A. An investigation to 

co m p a re  t h e  ef fe c t i ve n e ss  of  c a r p a l  b o n e 

mobilisation and neurodynamic mobilisation as 

methods of treatment for carpal tunnel syndrome. 

Journal of Manual and Manipulative Therapy 2000 

Nov; 5(4):214-22. doi: 10.1054/math.2000.0355.

Clark BD, Al-Shatti TA, Barr AE, Amin M, Barbe MF. 

Performance of a high-repetition, high-force task 

induces carpal tunnel syndrome in rats. Journal of 

Orthopaedic and Sports Physical Therapy 2004 May; 

34(5):244-53. doi: 10.2519/jospt.2004.34.5.244.

Sangaonkar MV,  Palekar TJ,  Choudhari  GD. 

E f fe c t i v e n e s s  o f  c a r p a l  t u n n e l  sy n d r o m e 

management by the combination of physiotherapy 

and homeopathic remedies as compared to 

physiotherapy treatment alone: A clinical study. 

Journal of Dental Research and Review. 2020 Feb; 

7(5):88.

Kostopoulos D.  Treatment of  carpal  tunnel 

syndrome: a review of the non-surgical approaches 

with emphasis in neural mobilization. Journal of 

bodywork and movement therapies. 2004 Jan; 8(1):2-

8.

Gerritsen AA, de Krom MC, Stru�s MA, Scholten RJ, de 

Vet HC, Bouter LM. Conservative treatment options 

for carpal tunnel syndrome: a systematic review of 

randomised controlled trials. Journal of neurology 

[1]

[2]

[3]

[4]

[5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

DOI: https://doi.org/10.54393/pjhs.v3i03.82

41
Copyright © 2022. PJHS, Published by Crosslinks International Publishers PJHS VOL. 3 Issue. 3 August 2022



Shabbir S et al.,
Median Nerve Mobilization in Patients with Carpal Tunnel Syndrome

trial. Clinical rehabilitation 2019 Mar; 33(3):408-417. 

doi: 10.1177/0269215518805213.

Goyal M, Mehta SK, Rana N, Singal R, Mittal A, Goyal K, 

et al. Motor nerve conduction velocity and function in 

c a r p a l  t u n n e l  sy n d r o m e  fo l l o w i n g  n e u r a l 

m o b i l i z a t i o n :  A  r a n d o m i z e d  c l i n i c a l  t r i a l . 

International journal of health & allied sciences 2016 

Apr; 5(2):104.

for adults with carpal tunnel syndrome: A systematic 

review. Physiotherapy Theory and Practice 2017 Mar; 

33(3):184-197. doi: 10.1080/09593985.2017.1282999.

Dec P and Zyluk A. Bilateral carpal tunnel syndrome - 

A review. Neurologia i neurochirurgia polska 2018 

Feb; 52(1):79-83. doi: 10.1016/j.pjnns.2017.09.009.

Heebner ML and Roddey TS. The effects of neural 

mobilization in addition to standard care in persons 

with carpal tunnel syndrome from a community 

hospital. Journal of Hand Therapy. 2008 Sep; 

21(3):229-40; quiz 241. doi: 10.1197/j.jht.2007.12.001.

Page MJ, O'Connor D, Pitt V, Massy-Westropp N. 

Exercise and mobilisation interventions for carpal 

tunnel syndrome. Cochrane database of systematic 

reviews 2012 Jun; (6):CD009899. doi: 10.1002/14651 

858.CD009899.

Yücel H and Seyithanoğlu H. Choosing the most 

e�cacious scoring method for carpal tunnel 

syndrome. Acta orthopaedica et traumatologica 

turcica. 2015; 49(1):23-9. doi: 10.3944/AOTT.2015.13. 

0162.

Dakowicz A and Latosiewicz R. The value of 

iontophoresis combined with ultrasound in patients 

with the carpal tunnel syndrome. Rocz Akad Med 

Bialymst. 2005; 50 Suppl 1:196-8.

Pope D and Tang P. Carpal Tunnel Syndrome and 

Distal Radius Fractures. Hand clinics 2018 Feb; 

34(1):27-32. doi: 10.1016/j.hcl.2017.09.003.

Gerritsen AA, Scholten RJ, Assendelft WJ, Kuiper H, 

De Vet HC, Bouter LM. Splinting or surgery for carpal 

tunnel syndrome? Design of a randomized controlled 

trial [ISRCTN18853827]. BMC neurology. 2001 Dec; 

1(1):1-7.

Movaghar S, Naimi SS, Rezasoltani A, Roostayi MM. 

Effectiveness of Wrist and Forearm Kinesio Tape 

Technique on Improving Symptoms in Carpal Tunnel 

Syndrome: A Review of the Literature. The Scienti�c 

Journal of Rehabilitation Medicine. 2020 Mar; 

9(1):284-93.

Weiss AP, Sachar K, Gendreau M. Conservative 

management of  carpal  tunnel  syndrome: a 

reexamination of steroid injection and splinting. 

Journal of Hand Surgery (American Volume) 1994 

May; 19(3):410-5. doi: 10.1016/0363-5023(94)90054-X.

Lim YH, Chee DY, Girdler S, Lee HC. Median nerve 

mobilization techniques in the treatment of carpal 

tunnel syndrome: A systematic review. Journal of 

Hand Therapy 2017 Dec; 30(4):397-406. doi: 10.1016/ 

j.jht.2017.06.019.

Wolny T and Linek P. Is manual therapy based on 

neurodynamic techniques effective in the treatment 

of carpal tunnel syndrome? A randomized controlled 

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

DOI: https://doi.org/10.54393/pjhs.v3i03.82

42
Copyright © 2022. PJHS, Published by Crosslinks International PublishersPJHS VOL. 3 Issue. 3 August 2022


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5

