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7.1 NEED FOR STUDY: 

Cervical myelopathy is a neurological pathology following a spinal cord compression which is linked 

with a degenerative disease of the cervical spine.1 It is progressive in nature. It is defined as a clinical 

disease involving loss of fine motor control and coordination, gait dysfunction with long tract signs and 

imaging evidence of cervical cord compression.2 It is the chief cause of spinal cord dysfunction in adults 

globally.3 

The prevalence of myelopathy in individuals aged 50 to 60 has been increased due to upgraded 

diagnostic techniques.2 The surgically treated Degenerative cervical myelopathy (DCM) has an 

estimated prevalence of 1.6 per 100000 population, but the genuine prevalence may be still higher.  It is 

mostly detected in their 50s. 4 It is more common in males to a ratio of approximately 2.7:1. Majority of 

the patients, presented with multi-level diseases. C5-C6 being the most affected level.5  

 

Even though the precise pathophysiology underlying cervical myelopathy is uncertain, it is  highly 

accepted to be a disorder that involves compressive forces on the spine, probably due to multiple 

factors.6 It involves age related degeneration of the spinal cord tissues. Aging leads to biochemical and 

biomechanical alterations to the spine, which leads to changes at anatomical level.  As the Disc 

degenerates it marks the degeneration process. It cannot later well maintain the load transferring and 

weight bearing functions.  which results in static spinal cord compression and due to increased spinal 

column mobility, there is repetitive dynamic injury. The structural changes include 1. Degeneration of 

intervertebral bodies and facet joints. 2. Hypertrophy of ligamentum flavum. 3. Ossification of posterior 

longitudinal ligament. These leads to a significant narrowing of the spinal canal resulting in reduction 

of the space available for spinal cord.2 

 

Although in the spinal degeneration is common, myelopathy will eventually develop only in a small 

proportion.2 The causes include calcification of the posterior longitudinal ligament, progressive cervical 

deformity, disc herniation and trauma. 1 It also occurs when the spinal cord gets constricted between 

facet joint osteophytes, hypertrophied ligamentum flavum, combination of bulging disc and osteophytes 

anteriorly. 5 Another predisposing factor may be related to the occupational activities demanding heavy 

load lifting on the head. 7 Vascular insufficiency and inflammation may also trigger the injury leading 

to an indirect compression. 1 

 

Myelopathy patients present signs and symptoms relying on the degree to which the posterior, 

dorsolateral and ventrolateral columns, the ventral horns and the cervical roots of the spinal cord are 

involved. 6 Cervical myelopathy presents with clinical association in upper and/or lower limbs. 1 DCM 

patients generally present with at least one of the following symptoms: weakness and/or numbness of 



the upper limbs, reduced manual dexterity, unstable gait, neuropathic pain, and bladder dysfunction.8 

Loss of coordination, tactile sensitivity, localized and radiating neck pain, sensory-motor dysfunction, 

erectile dysfunction, balance and falls are part of the presentation. 1,2,4 In addition, patients may show 

the following neurological signs: hyperreflexia, positive plantar response, positive Hoffman’s sign, 

intrinsic muscle weakness, long tract signs and lower limb spasticity, ankle clonus, Lhermitte’s sign . 4,8 

There is a significant reduction of independence and quality of life in these patients due to functional 

impairment. 8 

 

Magnetic resonance imaging (MRI) of the cervical spine is the test of choice for evaluating the soft 

tissues around the spine and spinal cord. During MRI evaluation, clinical correlation is necessary as 

MRI can be highly sensitive and reveal abnormalities in asymptomatic adults.7 In healthy adults, the 

anteroposterior (AP) diameter of the cervical cord is 7.8mm at the C3 level, which reduces at lower 

levels. In myelopathy patients the preoperative AP diameter reduces significantly at numerous levels 

which confirms the stenosis within the vertebral canal.9 A strong correlation lacks between the extent 

of spinal cord compression and signal changes in the cord on the MRI regarding the severity of the 

symptoms. Even a mild compression can clinically report severe disease. 4  

 

The regenerative capacity of the spinal cord is inadequate and any damage can lead to permanent 

consequences. Delay in treatment can lead to tetraplegia, wheelchair dependency, poorer outcomes, 

lifelong disability and may also affect quality of life.4 Evidence suggests that severe cases of cervical 

myelopathy with worsening clinical symptoms and imaging support are best tackled with surgery. Non 

operative and conservative management is reserved for mild cases, or in patients with comorbidities 

with high risk for surgery. This consists of immobilization, anti-inflammatory medications and reducing 

static and/or dynamic compression.1 Surgical decompression uses anterior or posterior approach and 

provides excellent results in around 70% of the patients. Posterior surgery is preferred over anterior 

surgery in multilevel cervical compression with preserved lordosis, such as cervical stenosis, elderly 

individuals with advanced multilevel spondylosis, ossification of posterior longitudinal ligament. 

Posterior approach includes laminectomy without fusion, laminectomy and instrumented fusion, and 

laminoplasty. 

 

 

Anterior surgery can be useful for both single and multilevel diseases, soft disc herniation, neck pain 

and kyphosis. Anterior approach includes single or multilevel anterior cervical discectomy and fusion 

(ACDF), anterior cervical corpectomy and fusion (ACCF) and cervical disc replacement (CDR). 

Evidence based reviews doesn’t clarify one technique to be superior than the others. All produced nearly 

similar improvement for CSM. 7,10 

 



Cervical myelopathy has distinctive features of unskilled movements of the bilateral hands and fingers, 

slow grasp and release, and sensory dysfunction. 11 Clumsiness of the hands is the commonest 

complain.12 Patient exhibits with tremors, loss of fine hand movements, trouble in gripping objects, like 

buttons.1 Ono et al came up with a term ‘myelopathy hand’ i.e., a loss of power of adduction and 

extension in the ulnar two or three fingers and an incapability to grip and release quickly with these 

fingers. The presence of myelopathy hand aided in early recognition of pyramidal tract damage. A good 

correlation was established between the grade of myelopathy hand in activities of daily living and lower 

limb dysfunction. The severity of myelopathy or compression of spinal cord might be reflected by hand 

function. 12 

 

A subjective scale has been developed to assess clinical deficits in CM patients, the Japanese orthopedic 

association scale (JOA). It is widely used in Japan, it has high inter- and intra-observer reliability. JOA 

evaluates the extent and severity of myelopathy.13 It is related to the degree of limitation of activities 

of daily living. The JOA scoring system was then modified (mJOA) and used extensively 

internationally. It has 5 classifications according to upper limb ADLs and can be easily evaluated. 11 

 

Majority of the studies use MJOA for evaluating hand function in post-surgical treatment of cervical 

spondylotic myelopathy. Recently a study on functional improvement in hand strength and dexterity 

after surgical treatment of cervical spondylotic myelopathy: a prospective quantitative study has used 

dynamometer for grip and pinch strength and Nine-Hole Peg Test to study the hand dexterity in post-

surgical cases of CSM. 3 

 

The Nine-Hole Peg Test (NHPT) by Kellor et al (1971) was introduced as a measure of dexterity in an 

official publication of American society of occupational therapist. Mathiowetz et al has provided details 

of instructions and adult normative values according to hand, gender and age.14 It is an easy to 

administer, portable and feasible test. Norms are available in healthy population from 20-70 + years of 

both the gender.15 NHPT evaluated body function and activity component of International Classification 

of Functioning, Disability and Health (ICF) domain. The NHPT is extensively used in stroke, 

Parkinson’s diseases, Multiple sclerosis and Cervical myelopathy.  

 

 

The NHPT is an excellent paradigm to test dexterity in patients with various disease, deformities and 

impairments. The test has good correlation with upper limb Japanese orthopedic association scale 

(ulJOA) grading. It is a good index for evaluation of upper limb function. In an article it has concluded 

that NHPT scores were prolonged preoperatively in cervical spondylotic myelopathy and showed a 

correlation with upper limb modified JOA score. There is no significant correlation at one week follow 

up. While Nine-Hole Peg Test score is a good quantitative test to evaluated hand function in patients 



with cervical spondylotic myelopathy and could detect subtle hand dysfunction preoperatively, it has 

limited role when used alone to detect changes in hand function post-operatively. 16 

 

Having noted the applicability of NHPT to measure hand dexterity in cervical spondylotic myelopathy 

patients, it is also mentioned that using NHPT in combination with other tests would allow for the better 

measure of dexterity.  

Later in an article it was found that patients with cervical spondylotic myelopathy achieved significant 

improvement in strength and dexterity post-operatively (6-8weeks). The majority of patient experienced 

minimum clinically important (MCI) improvements in dexterity.3 

 

World Health Organization (WHO) identified three health outcomes in International Classification of  

Functioning, Disability and Health ( ICF) taxonomy of the consequence of disease, namely impairment 

(I) activity limitation (A) and participation restriction (P). In accordance with ICF a complete 

assessment of outcome for any health condition or intervention requires an evaluation of each health 

outcome domain. 17 

 

The Disabilities of Arm, Shoulder and Hand Questionnaire (DASH) is a self-administered region-

specific outcome instrument developed as a measure of self-rated upper extremity disability and 

symptoms and has been identified as the most validated and easy to use measure of upper extremity 

function. The DASH consists of 30 core items, and 8 optional items, which generate a disability score, 

scaled 0 (no disability) to 100 (severe disability). The (DASH) can measure the impairment, activity 

limitation and participation restriction constructs from ICF. 16   The DASH is one such questionnaire 

which helps evaluate participation of the patients in real life situation. DASH has the best rating for its 

clinometric properties in the study by Boat et al. 18 

 

 

Therefore, the need for study is to evaluate hand dexterity in preoperative and post-operative surgical 

treatment of cervical spondylotic myelopathy cases using NHPT and its correlation with DASH, so as 

to know if changes in NHPT scores shows any alterations on DASH. As the previous article suggest 

that NHPT has to be used in combination with other test which will allow for better measure of 

dexterity. Though NHPT is used in combination with grip strength and pinch strength to see the 

outcome of surgical treatment of cervical spondylotic myelopathy, there are no studies which evaluates 

what the patients perceives about the hand function following surgical treatment of cervical spondylotic 

myelopathy.  

Thus, the purpose of the study is to evaluate Nine-Hole Peg Test (NHPT) along with Disabilities of 

Arm, Shoulder and Hand (DASH), Pre- and Post-operatively in cervical spondylotic myelopathy and 

to evaluate whether changes on NHPT has any correlation with score on DASH. 



 

NHPT has been used extensively as an outcome measure in cases who undergo surgical treatment for 

cervical spondylotic myelopathy. Pre- and post-operative changes in NHPT scores along with its 

association with DASH can be an important contribution to get the baseline values in evaluation and 

management of the surgically treated DCM cases. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

7.2 REVIEW OF LITERATURE:  

 

   A Systematic review was conducted in the year 2009 with the purpose to evaluate clinimetric quality of 

measurement tools assessing activities and participation in patients with hand injuries. The electronic 

databases Medline, Cochrane library, EMBASE, PEDro, Cumulative Index to Nursing and Allied 

Health Literature (ClNAHL), and Allied and Complementary Medicine Database (AMED) were 

searched for appropriate literature. Descriptive data of included tools were given, and their clinimetric 

quality was scored with specific criteria. The literature search identified 696 publications, referring to 

15 measurement tools that met the inclusion criteria. For most of the included tests, applicability was 

good, whereas information on clinimetric properties was often lacking, especially for the performance 

tests. Overall, the Disabilities of the Arm, Shoulder, and Hand (DASH) was the most extensively 

studied tool with positive ratings for all criteria, closely followed by the Michigan Hand Outcomes 

Questionnaire (MHQ). Of the performance tests, the Functional Dexterity Test (FDT) received the best 

ratings. the review concluded that optimal measurement tool selection depends highly on the purpose 

of measurement and the type of hand injury. 18 

 

 

    A prospective qualitative study was conducted in the year 2020 to investigated the impact of Cervical 

spondylotic myelopathy (CSM) severity on hand function using quantitative testing and evaluated the 

response to surgical intervention. Thirty-three patients undergoing surgical treatment of CSM were 

prospectively enrolled in the study. 3 functional hand tests were conducted by the occupational 

therapist: 1) palmar dynamometry to measure grip strength, 2) hydraulic pinch gauge test to measure 

pinch strength, and 3) 9-hole peg test (9-HPT) to evaluate upper extremity dexterity. Tests were 

performed preoperatively and 6–8 weeks postoperatively. Test results were expressed as a percentile 

relative to age- and sex-stratified norms and achievement of a minimum clinically important (MCI) 

difference. Patients were stratified into groups (mild, moderate, and severe myelopathy) based on their 

modified Japanese Orthopaedic Association(mJOA) score. The severity of stenosis on preoperative 

MRI was graded by three independent physicians using the Kang classification. The study concluded 

that patients with CSM achieved significant improvement in strength and dexterity postoperatively. 

Baseline strength measures correlated best with the preoperative mJOA score; baseline dexte rity 

correlated best with the severity of stenosis on MRI. The majority of patients experienced MCI 

improvements in dexterity. Baseline pinch strength correlated with postoperative mJOA minimum 

clinically important (MCI) improvement, and patients with moderate baseline mJOA scores were the 

most likely to have improvement in dominant grip strength postoperatively. 3 

 

 



 

    A study was conducted to Evaluate and correlate the functional response of patients with cervical 

myelopathy with the current clinical scores in patients who underwent surgical treatment. Medical 

records of 34 patients with cervical myelopathy who underwent four different types of surgery were 

analysed. All patients were evaluated preoperatively and postoperatively with the application of t he 

Japanese Orthopaedic Association (JOA) and Nurick questionnaires. The Results of the study stated 

that Functional clinical improvement was statistically significant and concluded that there is benefit 

with the surgical procedure in patients with cervical myelopathy. The neurological function after 

surgery depends on the previous function (the higher the duration of the previous symptoms, the 

    greater the progression of the disease and, therefore, worse the neurological function) and the age is 

not a relevant factor of improvement. The clinical functional improvement of patients is visible with 

surgical treatment, regardless of surgical technique. 1 

 

    A study was conducted to establish a standardized procedure for the Nine Hole Peg Test of finger 

dexterity, to evaluate its reliability and validity, and to establish new clinical norms based on these 

standardized procedures. For the reliability and validity study, 26 female occupational therapy students 

were tested Very high interrater reliability (right r = .97, left r = .99) was found. Test-retest reliability 

was reported to be moderate to high (right r = .69, left r =.43) and a significant practice effect were 

found between the test and retest occasions. Possible variables that may have affected these results were 

discussed To evaluate concurrent validity, the Nine Hole Peg Test was compared to the Purdue 

Pegboard.  The observed correlations (right r = -.61, left  r = -.53) indicated that the tests are  similar 

but not equivalent to tests of finger dexterity. For the normative data study,628 normal subjects from 

20 to 94 years were tested Data were stratified by sex and by 12 age groups to allow the therapist to 

easily compare patients' scores to a normative population. Data showed that females scored s lightly 

better than males, finger dexterity decreased with age, and righthand and left -hand dominant subjects 

demonstrated minimal differences in performance. 15 

 

    A study was carried out in Sweden in the year 2003 where the longitudinal construct validity of the 

DASH was evaluated in 109 patients having surgical treatment for a variety of upper-extremity 

conditions, by assessing preoperative-to postoperative (6–21 months) change in DASH score and 

calculating the effect size and standardized response mean. The magnitude of score change was also 

analysed in relation to patients' responses to an item regarding self-perceived change in the status of the 

arm after surgery. Performance of the DASH as a measure of treatment effectiveness was assessed after 

surgery for subacromial impingement and carpal tunnel syndrome by calculating the effect size and 

standardized response mean. The study concluded that the DASH can detect and differentiate small and 

large changes of disability over time after surgery in patients with upper-extremity musculoskeletal 

disorders. A 10-point difference in mean DASH score may be considered as a minimal important 



change. The DASH can show treatment effectiveness after surgery for subacromial impingement and 

carpal tunnel syndrome. The effect size and standardized response mean may yield substantially 

differing results. 19 

 

    A study was conducted in the year of 2016 which aimed to determine cut-offs between mild, 

    moderate and severe myelopathy on the modified Japanese Orthopedic Association (mJOA) score. 

Between December 2005 and January 2011, 757 patients with clinically diagnosed DCM were enrolled 

in the prospective AOSpine North America (n = 278) or International (n = 479) study at 26 sites. 

Functional status and quality of life were evaluated at baseline using a variety of outcome measures. 

Using the Nurick score as an anchor, receiver operating curve (ROC) analysis was conducted to 

determine cut-offs between mild, moderate and severe disease. The validity of the identified cut -offs 

was evaluated by examining whether patients in different severity groups differed in terms of 

impairment, disability, quality of life and number of signs and symptoms. A mJOA of 14 was 

determined to be the cut-off between mild and moderate myelopathy and a mJOA of 11 was the cut-off 

score between moderate and severe disease. Patients in the severe myelopathy group (n = 254) had 

significantly reduced quality of life and functional status and a greater number of signs and symptoms 

compared to patients classified as mild (n = 190) or moderate (n = 296). Study concluded that mild 

myelopathy can be defined as mJOA from 15 to 17, moderate as mJOA from 12 to 14 and severe as 

mJOA from 0 to 11. These categories should be adopted worldwide to standardize clinical assessment 

of DCM. 20 

 

    A study was conducted in India in the year 2017, to evaluate the hand function in healthy individuals 

and in patients with cervical spondylotic myelopathy (CSM) undergoing central corpectomy using the 

nine‑hole peg test (NHPT). The NHPT was performed in healthy adults and in patients with CSM; 

overall, five trials were performed in the right and left hand separately. The preoperative and follow up 

NHPT score was compared to the normal and correlated with Nurick and modified Japanese Orthopedic 

Association (mJOA) scales. The study concluded that Normative data among the Indian population 

suggest that female subjects have significantly lower scores than the male ones, and that there is a 

difference between the two sides that needs to be considered while reporting the NHPT scores in 

disease. The NHPT scores were prolonged preoperatively in CSM and showed a correlation with the 

UlmJOA score, and there was no significant change noted at one 

    week follow‑up. While the NHPT score is a good quantitative test to evaluate hand function in patients 

with CSM and could detect subtle hand dysfunction preoperatively, it has a limited role, when used 

alone, to detect changes in hand function postoperatively. 16 

 

 

 



 

 

    A study was conducted whose primary purpose was to establish the clinical norms for adults aged 20 

to 75+ years on four tests of hand strength. A dynamometer was used to measure grip strength and a 

pinch gauge to measure tip, key, and palmar pinch. A sample of 310 male and 328 female adults, aged 

20 to 94, from the seven- country Milwaukee area were tested using standardized positioning and 

instructions.  Right hand and left-hand data were stratified into12 age group for both sexes. This 

stratification provides a means of comparing the score of individual patients to that of normal subjects 

of the same age and sex. The highest grip strength score occurred in the 25 to 39 age group. For tip, key 

and palmar pinch the average score was relatively stable from 20 to 59 years, with a gradual decline 

from 60 to 79 years. A high correlation was seen between grip strength and age, but a low to moderate 

correlation between the pinch strength and age. The newer pinch gauge used in this study appears to 

read higher than that used in a previous normative study. Comparison of the average hand strength of 

right-handed and left-handed subjects showed only minimal differences. 21 

      

    A study conducted in UK in the year 2008 examined the ability of a valid and frequently used measure 

of upper limb function, namely the Disabilities of the Arm, Shoulder and Hand Questionnaire (DASH), 

to operationalise the ICF. Methods. Twenty-four judges used the method of Discriminant Content 

Validation to allocate the 38 items of the DASH to the theoretical definition of one or more ICF 

outcome. One-sample t-tests classified each item as measuring, impairment, activity limitations, 

participation restrictions, or a combination thereof. Study Result showed that items included in the 

DASH were able to measure each of the three ICF outcomes with discriminant validity. The DASH 

contains five pure impairment items, 19 pure activity limitations items and three participation restriction 

items. In addition, seven items measured both activity limitations and participation restrictions. Study 

concluded that DASH can measure the three health outcomes identified by the ICF, and DASH could 

also be used to examine the impact of trauma and subsequent interventions on each health outcome in 

the absence of measurement confound. 22 

 

 

 

 

 

 

 

 

 

 



 

 

  RESEARCH QUESTION: 

 

  Is there an association between Nine Hole Peg Test and Disabilities of Arm, Shoulder and Hand    

questionnaire in pre- and post-operative patients undergoing surgical treatment for cervical spondylotic 

myelopathy? 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

7.3 AIM AND OBJECTIVES OF THE STUDY: 

 

• Preoperative and postoperative correlation of Nine-Hole Peg Test in patients undergoing surgical 

treatment in cervical spondylotic myelopathy. 

• Preoperative and postoperative correlation of Disabilities of Arm, Shoulder and Hand (DASH) in 

patients undergoing surgical treatment of cervical spondylotic myelopathy 

• Preoperative and postoperative association between Nine-Hole Peg Test and Disabilities of Arm, 

Shoulder and Hand (DASH) in patients undergoing surgical treatment of cervical spondylotic 

myelopathy. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



8. MATERIALS AND METHODS: 

8.1 SOURCE OF DATA: 

 

• Study subjects: 

Study population consists of individuals ≥ 30 years of age who have been clinically diagnosed with 

degenerative cervical myelopathy and will undergo surgical decompression. 

 

            Inclusion Criteria: 

1. Subjects diagnosed with cervical spondylotic myelopathy with MRI evidence of compression    

         and planned for surgical decompression (anterior or posterior approach) referred by the  

          neurosurgeon. 

2. Subjects belonging to either gender. 

3. Subjects of ≥ 30 years of age. 

4. Subjects should be able to understand and follow commands. 

5. Subjects willing to participate in the study. 

 

           Exclusion Criteria: 

1. Subjects unable to perform the NHPT due to severe weakness of arm and hand. 

2. Subjects less than 30 years of age. 

3. Subjects with non-degenerative cervical myelopathy.  

4. Subjects with cognitive impairment. 

5. Subjects with upper limb pathology due to any other condition. 

6. Subjects with comorbid neurological diseases. 

7. Subjects not willing to participate in the study. 

 

• Study area:  SDM College of Medical Sciences and Hospital Dharwad, Karnataka, India.    

• Study period:  1 year    

 

 

 

 

 



 

8.2  METHODS OF COLLECTION OF DATA: 

•  Study design:  Longitudinal analytical study. 

• Sample:  

24 patients were operated for DCSM in SDM hospital Dharwad in the year 2019-2020. Considering 

drop outs and complications following surgery, 70% of 24 patients will be taken for the current study, 

which comes up to 17.  

• Sampling procedure:   

In this longitudinal analytical study, patients with degenerative cervical myelopathy with age ≥ 30 

years, admitted in Shri Dharamasthala Manjunatheshwara College of Medical science and Hospital, 

Dharwad will be screened as per the inclusion and exclusion criteria. The subjects who meet the 

inclusion and exclusion will be explained about the examination benefits and informed consent will 

be obtained from the patients in the language best understood by them. 

 

• Study instrument:   

1. Consent form 

2. Modified Japanese orthopedic association scale (mJOA) 

3. Saehan hydraulic hand dynamometer 

4. Saehan hydraulic pinch gauge  

5. Nine Hole Peg Test (NHPT) 

6. Disabilities of Arm, Shoulder and Hand questionnaire (DASH) 

7. Stopwatch  

8. Stationary items 

 

 

 

 

 

 

 

 

 



 

• Data collection: 

Subjects will be recruited from SDM College of Medical Sciences and Hospital Dharwad. Ethical 

clearance will be obtained from institutional ethical committee, SDM College of Medical Sciences 

and Hospital Dharwad. The subjects shall be included into the study as per the inclusion criteria. Each 

individual will be explained in detail the study procedure and those willing for the participation will 

be included in the study and an informed consent will be obtained from patient as well as immediate 

caregiver. 

 

First demographic data will be collected from preoperative cervical myelopathy patients. Full 

neurological assessment of the patient will be done. The severity of the diseases will be evaluated 

using the mJOA (mild 15-17, moderate 12-14, severe 0-11). The (mJOA) score is an investigator-

administered tool which evaluates the neurological function in DCM patients. It is an 18-point scale 

that addresses upper (5 points) and lower extremity (7 points) motor function, sensation (3points) and 

micturition (3 points). A score of 18 reflects no neurological deficits whereas a lower score indicates 

a greater degree of disability and functional impairment. 

 

Grip strength will be tested using a standardized Saehan hydraulic hand Dynamometer. The patient 

will be seated with their shoulder adducted, elbow flexed, forearm neutral, and feet resting on the 

ground. The participant will squeeze the handle at maximal exertion. The highest reading will be 

recorded. The test will be repeated 3 times with each hand for all 5 adjustable grip handles, and the 

scores will be averaged for each hand. 

 

Pinch strength will be tested using a standardized Saehan hydraulic pinch gauge. The patient will be 

seated with their shoulders adducted, elbows flexed 90°, forearms neutral, and feet resting on the 

ground. The palmar pinch will be used: thumb pad to pads of index and middle fingers. The patient 

will then press the instrument at maximal exertion. The highest reading will be recorded. The test 

will be repeated 3 times with each hand and the scores will be averaged for each hand. 

 

Nine-hole peg test has a square board with 9 holes and 9 pegs placed in a container. The dominant 

hand will be tested first, followed by the non-dominant hand. The subject will be seated at a table, 

pegboard will be placed in front of the subject at midline with the container holding the pegs on the 

side of the dominant hand. Subject will be instructed to put the pegs into the board as quickly as 

possible and then remove them, placing them into the container. Time will be recorded in seconds 

using a stopwatch. The stopwatch will be started when the patient will touch the first peg and stopped 



when he/she will place the last peg in the container. Time will be recorded for the number of pegs 

per second. The pegs/s will be calculated based on nine pegs placed compared to the time needed to 

complete the test. In case the person is not able to complete the test, the peg/s will be calculated using 

the number of pegs placed compared to the time limit of 300secs. One practice trial should be 

performed for each hand prior to timing the test. 2 consecutive trials to be considered per hand. Time 

recorded for each hand should be compared to the normative tables, according to subject age. Faster 

time generally indicates better function.  

 

The Disabilities of Arm, Shoulder and Hand (DASH) is a 30-item disability/symptom scale 

concerning the patient's health status during the preceding week. The items ask about the degree of 

difficulty in performing different physical activities because of the arm, shoulder, or hand problem 

(21 items), the severity of each of the symptoms of pain, activity-related pain, tingling, weakness 

and stiffness (5 items), as well as the problem's impact on social activities, work, sleep, and self -

image (4 items). Each item has five response options (1-no difficulty, 5-unable) The scores for all 

items are then used to calculate a scale score ranging from 0 (no disability) to 100 (most severe 

disability). The score for the disability/symptom scale is called the DASH score. 

 

4-8 weeks postoperative mJOA, dynamometer, pinch gauge NHPT, DASH and neurological 

assessment will be repeated.  

Data collected will be sent for the statistical analysis. 

 

• Study analysis: 

 

The data collected will be analyzed using Paired t test, it will be used to evaluate pre and 

postoperative data. Pearson’s coefficient will be used for correlation. 

 

 

 

 

 

 

 

 

 

 

 



 

8.3 Does the study require any investigations or interventions to be conducted on patients or 

other humans or animals? (If so, please describe briefly) 

YES, the study requires investigation of study subjects. The study requires administration of Nine-

Hole Peg Test for finger dexterity, Modified Japanese Orthopedic Association scale for severity of 

cervical myelopathy, dynamometer for grip strength evaluation, pinch gauge for pinch strength and 

in cervical myelopathy patients preoperatively and 4-6 weeks postoperatively. 

8.4 Has ethical clearance been obtained from ethical committee of your institution in case of  8.3? 

Ethical clearance has been obtained from the ethical committee of SDMCDSH university to carry 

out the Investigations on subjects necessary for the study.       

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 



 

CONSENT FORM 

 

Sl. No. of the study subject: ________                                           O.P/ I.P No:_____________ 

 

TITLE: ASSOCIATION BETWEEN NINE-HOLE PEG TEST AND DISABILITIES OF ARM, 

SHOULDER AND HAND (DASH) IN PATIENTS UNDERGOING SURGICAL TREATMENT FOR 

DEGENERATIVE CERVICAL SPONDYLOTIC MYELOPATHY. 

 

Name of the Principal Investigator: _______________                    Telephone No: ___________ 

 

I Ms. / Mr. ___________________, willfully extend consent to be included as a subject in the above-

mentioned study. All the essential information regarding this study has been explained to me in my own 

language by the Physiotherapist and a copy of information sheet has been given to me. I am given to understand 

that my Demographic details will be noted and I will be evaluated on Nine Hole Peg Test, Disabilities of Arm, 

Shoulder and Hand along with Modified Japanese Orthopedic Association scale, dynamometer and pinch 

gauge.  I am given to understand that my participation in the study is purely voluntary and I am free to withdraw 

from the study anytime without having to reason or explain. I have been assured that the data or information 

hereby provided shall be kept confidential and may be used only for scientific purposes/ research publications. 

I am informed and convinced that my medical and legal rights shall be preserved. I hereby voluntarily give 

my informed consent and express my willingness to participate in the above stated study. 

 

__________________________________    Date: 

(Signature/ Left thumb impression)     Place: 

Name of the Participant: _____________________ 

Son/ Daughter/ Spouse Name: __________________ 

Complete Postal address: _______________ 

 

This is to certify that the above consent has been obtained in my presence. 

_____________________      Date: ________________ 

(Signature of the investigator)     Place: _______________ 

 

1. Witness-1      2. Witness-2 

Signature: ________________       Signature: _____________ 

Name: _________________        Name: _______________ 

Address: _________________       Address: ___________ 



¸ÀªÀÄäw £ÀªÀÄÆ£É 

CzsÀåAiÀÄ£ÀzÀ°è s̈ÁUÀªÀ»¸ÀÄªÀªÀgÀ PÀæªÀÄ ¸ÀASÉå..............           L.¦/N.¦ ¸ÀASÉå..............  

 

²Ã¶ðPÉ: ªÀÄzsÀÄªÉÄÃºÀ «zsÀ-2gÀ gÉÆÃVUÀ¼À°è ¸ÀAªÉÃzÀ£É ªÀÄvÀÄÛ ¸ÀªÀÄvÉÆÃ®£ÀzÀ £ÀqÀÄ«£À ¥ÀgÀ¸ÀàgÀ ¸ÀA§AzsÀ.  

 

¥ÀæzsÁ£À ¸ÀA±ÉÆÃzsÀPÀgÀ ºÉ¸ÀgÀÄ:.......................................... zÀÆgÀªÁtÂ ¸ÀASÉå..............  

 

£Á£ÀÄ ²æÃ/ ²æÃªÀÄw......................................................................................................... ¸ ÀéAiÀÄA¥ÉæÃgÀuÉ¬ÄAzÀ F 

ªÉÄÃ¯É w½¹zÀ/ £ÀªÀÄÆ¢¹zÀ ¸ÀA±ÉÆÃzsÀ£ÁvÀäPÀ CzsÀåAiÀÄ£ÀzÀ°è s̈ÁUÀªÀ»¸À®Ä £À£Àß M¦àUÉAiÀÄ£ÀÄß ¤ÃqÀÄwÛzÉÝÃ£É. 

ªÉÄÃ®ÌAqÀ CzsÀåAiÀÄ£ÀzÀ «ªÀgÀUÀ¼À£ÀÄß £À£Àß ¸ÀéAvÀ s̈ÁμÉAiÀÄ°è/ °TvÀ gÀÆ¥ÀzÀ°è w½¥Àr¸À¯ÁVzÉ ªÀÄvÀÄÛ ªÀiÁ»w 

¥ÀvÀæzÀ ¥ÀæwAiÀÄ£ÀÄß £À£ÀUÉ ¤ÃqÀ¯ÁVzÉ. F CzsÀåAiÀÄ£ÀzÀ PÀÄjvÁV £À£Àß ªÀAi ÀÄQÛPÀ ªÀiÁ»wUÀ¼À£ÀÄß 

£ÀªÀÄÆ¢¸À¯ÁUÀÄªÀÅzÀÄ ºÁUÀÆ ºÁUÀÆ MA§vÀÄÛ gÀAzsÀæ ¥ÉUï ¥ÀjÃPÉë, vÉÆÃ¼ÀÄ, s̈ÀÄd ªÀÄvÀÄÛ PÉÊAiÀÄ 

CAUÀªÉÊPÀ®åvÉAiÀÄ eÉÆvÉ ªÀiÁ¥Àðr¹zÀ d¥Á¤Ã¸ï DxÉÆÃð¥ÉrPï C¸ÉÆ¹AiÉÄÃ±À£ï ¥ÀæªÀiÁtzÀ DzsÁgÀzÀ ªÉÄÃ¯É 

£À£Àß ªÀiË®åªÀiÁ¥À£À ªÀiÁqÀ¯ÁUÀÄªÀÅzÀÄ. £À£Àß ¥Á¯ÉÆÎ¼ÀÄî«PÉ ¸ÀéAiÀÄA¥ÉæÃjvÀªÁVzÀÄÝ, AiÀiÁªÀÅzÉÃ ¸ÀªÀÄAiÀÄzÀ¯ÁèzÀgÀÆ, 

AiÀiÁªÀÅzÉÃ PÁgÀtUÀ¼À£ÀÄß ¤ÃqÀzÉAiÉÄÃ, CzsÀåAiÀÄ£À¢AzÀ £Á£ÀÄ »£ÀßqÉAiÀÄÄªÀ CªÀPÁ±ÀªÀ£ÀÄß ºÉÆA¢zÉÝÃ£É JAzÀÄ 

£À£ÀUÉ w½¸À¯ÁVzÉ. £À¤ßAzÀ ¤ÃqÀ®àlÖ ªÀiÁ»wUÀ¼À UË¥ÀåvÉAiÀÄ §UÉÎ £À£ÀUÉ s̈Àg ÀªÀ¸É ¤ÃqÀ¯ÁVzÉ ªÀÄvÀÄÛ F 

ªÀÄÆ®PÀ ¥ÀqÉzÀ ªÀiÁ»w/ ¥sÀ°vÁA±ÀUÀ¼À£ÀÄß PÉÃªÀ® ªÉÊeÁÕ¤PÀ GzÉÝÃ±À ªÀÄvÀÄÛ ¥ÀæPÀluÉUÁV §¼À¸À¯ÁUÀÄªÀÅzÀÄ 

JAzÀÄ ¸ÀªÀÄäw¸ÀÄvÉÛÃ£É. £À£Àß ªÉÊzÀåQÃAiÀÄ DgÉÊPÉ ªÀÄvÀÄÛ PÁ£ÀÆ£ÀÄ ºÀPÀÄÌUÀ¼À£ÀÄß ¸ÀAgÀQë¸À¯ÁUÀÄªÀÅzÀÄ JA§ÄzÀ£ÀÄß 

£À£ÀUÉ w½¹ ªÀÄ£ÀªÀjPÉ ªÀiÁqÀ¯ÁVzÉ. F ªÀÄÆ®PÀ £Á£ÀÄ ªÉÄÃ®ÌAqÀ CzsÀåAiÀÄ£ÀzÀ°è/ ¸ÀA±ÉÆÃzsÀ£ÉAiÀÄ°è 

s̈ÁUÀªÀ»¸À®Ä £Á£ÀÄ ¸ÀA¥ÀÆtðªÁV M¦àgÀÄvÉÛÃ£É.  

 

....................................  

(¸À»/JqÀ ºÉ¨ÉâgÀ½£À UÀÄgÀÄvÀÄ)  

¥Á¯ÉÆÎ¼ÀÄîªÀªÀgÀ ºÉ¸ÀgÀÄ: .......................................  

ªÀÄUÀ/ªÀÄUÀ¼ÀÄ/¸ÀAUÁw: ...............................................  

CAZÉ «¼Á¸À: ..............................................................  

zÀÆgÀªÁtÂ ¸ÀASÉå: ......................................  

£À£Àß G¥À¹ÜwAiÀÄ°è ªÉÄÃ°£À M¦àUÉAiÀÄ£ÀÄß ¥ÀqÉ¢zÉ JAzÀÄ ¥ÀæªÀiÁtÂPÀj¸ÀÄªÀÅzÀÄ.  

¢£ÁAPÀ:.............................                     ¸ÀÜ¼À;..........................  

...............................................  

(¥ÀæzsÁ£À ¸ÀA±ÉÆÃzsÀPÀgÀ ¸À»)  

1) ¸ÁQë                                       2)¸ÁQë  

¸À»:....................................                            ¸À»:............................................  

ºÉ¸ÀgÀÄ:.................................                           ºÉ¸ÀgÀÄ:.......................................  

«¼Á¸À:........................................                       «¼Á¸À:.....................................                                    

 

 

  

 

 

 

 

 

 



INFORMATION SHEET 

Dear volunteers, 

We welcome you and thank you for your keen interest in participation in this research project. Before you 

participate in this study it is important for you to understand why this research is being carried out. This form 

will provide you all the relevant details of the research. It will explain nature, details, benefits, discomforts, 

precautions and information about how this project will be carried out. It is important that you read and understand 

the content of the form carefully. This form may contain scientific terms and hence, if you have any doubt or if 

you need/want more information, you are free to ask the study personnel or contact person mentioned below 

before you give your consent and also at any time during the entire course of the project. 

1. Project title: Association between Nine -Hole Peg Test and Disabilities of Arm, Shoulder and Hand 

questionnaire (DASH) in patients undergoing surgical treatment for cervical spondylotic myelopathy. 

2. Department and Institute: S.D.M College of Physiotherapy, Sattur- Dharwad. 

3. Name of the investigator: Sampada Nayak  

4. What is the purpose of the study/project: To determine association between Nine Hole Peg Test and 

Disabilities of Arm, Shoulder and Hand questionnaire (DASH) in patients undergoing surgical treatment for 

cervical spondylotic myelopathy. 

5. What is the selection procedure of participation?  

All the patients diagnosed to have degenerative cervical myelopathy, who have given consent to participate will 

be included in the study based on the inclusion and exclusion criteria and further study procedure shall be carried 

out. 

Inclusion criteria:  

• Subjects diagnosed with cervical spondylotic myelopathy with MRI evidence of compression and planned for 

surgical decompression (anterior or posterior approach) referred by the neurosurgeon.  

• Subjects belonging to either gender. 

• Subjects of ≥ 30 years of age. 

• Subjects should be able to understand and follow commands. 

• Subjects willing to participate in the study. 

Exclusion criteria:  

• Subjects unable to perform the NHPT due to severe weakness of arm and hand. 

• Subjects less than 30 years of age. 

• Subjects with non-degenerative cervical myelopathy.  

• Subjects with cognitive impairment. 

• Subjects with upper limb pathology due to any other condition. 

• Subjects with comorbid neurological diseases. 

• Subjects not willing to participate in the study 

 



6. How will it be carried out? 

 The demographic details of each subject shall be noted in the demographic sheet and assessed on Nine Hole Peg 

Test, Disabilities of Arm, Shoulder and Hand along with Modified Japanese Orthopedic Association scale, 

dynamometer and pinch gauge. You are requested to perform the activities as per the therapist’s instruction.  

Patient education: Reasons for the study will be explained to patient or subject prior to interview, and before 

signing the written consent. 

7. What are the responsibilities of participants?  

Participants must agree to adhere to the Principal investigator’s instructions and cooperate fully with those 

conducting the study and inform principal investigator in case of any untoward experience. 

8. What are the expected risks for the participants? 

 As such no risks are expected, but in case patients feel exhausted or fatigued while performing the tests, they 

should immediately report to the therapist. 

9. Whether my participation in this study be kept confidential?  

Yes. Participant’s privacy and confidentiality will be maintained during and after the completion of the study.  

10.  Can I withdraw from the study at any time during the study period?  

Yes. Participants can opt out of the study at any time during the course of the study. 

11.  If there is any new findings/information, would I be informed?  

Yes. Participants will be informed about new findings/information of the study. 

12.  Permission for publication?  

Results obtained after study may be published for scientific purpose. However, identity will not be disclosed  

even after the study or during the publication. 

For any related queries, you are free to contact, 

1. Ms. Sampada Nayak 

S.D.M College of Physiotherapy, 

Sattur-Dharwad-580009 

Mobile number: 8806373556 

Email id: sampadanayak42@gmail.com 

 

2. Dr. Sharmila Dudhani 

Professor and Guide 

S.D.M college of Physiotherapy 

Sattur-Dharwad-580009  

Mobile number: 9880950990 

Email id: sharmiladudhani268@gmail.com  

Place:  __________________        Signature of the Investigator: _______________ 

Date:   __________________        Signature of the subject: _______________ 

mailto:sampadanayak42@gmail.com
mailto:sharmiladudhani268@gmail.com


 

CzsÀåAiÀÄ£ÀzÀ ªÀiÁ»w 

 

DwäÃAiÀÄ s̈ÁVzÁgÀgÉÃ, 

 

     £ÁªÀÅ ¤ªÀÄä£ÀÄß F ¸À«ÄÃPÉëAiÀÄ°è ¥Á¯ÉÆÎ¼Àî®Ä ¸ÁéUÀw¸ÀÄvÉÛÃªÉ ªÀÄvÀÄÛ F ¸ÀA±ÉÆÃzsÀ£Á AiÉÆÃd£ÉAiÀÄ°è 

¤ªÀÄä D¸ÀQÛUÉ zsÀ£ÀåªÁzÀUÀ¼ÀÄ. CzsÀåAiÀÄ£ÀzÀ°è ¤ÃªÀÅ ¥Á¯ÉÆÎ¼ÀÄîªÀ ªÉÆzÀ®Ä F ¸ÀA±ÉÆÃzsÀ£ÉAiÀÄÄ KPÉ £ÀqÉAiÀÄÄwÛzÉ 

JA§ÄzÀ£ÀÄß CxÀð ªÀiÁrPÉÆ¼ÀÄîªÀÅzÀÄ ªÀÄÄRå. F ªÀiÁ»w ¥ÀvÀæªÀÅ ¤ªÀÄUÉ ¸ÀA±ÉÆÃzsÀ£ÉUÉ ¸ÀA§A¢üvÀ J¯Áè 

«ªÀgÀUÀ¼À£ÀÄß MzÀV¸ÀÄvÀÛzÉ. EzÀÄ CzsÀåAiÀÄ£ÀzÀ ªÀiÁzÀjAiÀÄ£ÀÄß, «ªÀgÀUÀ¼À£ÀÄ ß, ¥ÀæAiÉÆÃd£ÀUÀ¼À£ÀÄß, C¸ÀªÀÄxÀðvÉUÀ¼À£ÀÄß, 

ªÀÄÄ£ÉßZÀÑjPÉUÀ¼À£ÀÄß ªÀÄvÀÄÛ F AiÉÆÃd£ÉAiÀÄ£ÀÄß ºÉÃUÉ PÉÊUÉÆ¼Àî¯ÁUÀÄªÀÅzÀÄ JA§ÄzÀgÀ §UÉÎ ªÀiÁ»wAiÀÄ£ÀÄß 

«ªÀj¸ÀÄvÀÛzÉ. ¤ÃªÀÅ ªÀiÁ»w ¥ÀvÀæzÀ «µÀAiÀÄªÀ£ÀÄß JZÀÑjPÉ¬ÄAzÀ NzÀÄªÀÅzÀÄ ªÀÄvÀÄÛ CxÀð ªÀiÁrPÉÆ¼ÀÄîªÀÅzÀÄ §ºÀ¼À 

ªÀÄÄRå. F ªÀiÁzÀjAiÀÄÄ ªÉÊeÁÕ¤PÀ ¥ÀzÀUÀ¼À£ÀÄß ºÉÆA¢gÀ§ºÀÄzÀÄ, F PÀÄjvÁV ¤ªÀÄUÉ AiÀiÁªÀÅzÉÃ ̧ ÀAzÉÃºÀ«zÀÝ°è 

CxÀªÁ ¤ªÀÄUÉ ºÉaÑ£À ªÀiÁ»w ¨ÉÃPÁzÀ°è ¤ªÀÄä ¸ÀªÀÄäwAiÀÄ£ÀÄß ªÀÄvÀÄÛ ¸ÀªÀÄAiÀÄªÀ£ÀÄß ¤ÃqÀÄªÀ ªÉÆzÀ®Ä AiÉÆÃd£Á 

¹§âA¢ CxÀªÁ PÉ¼ÀUÉ w½¸À¯ÁzÀ ªÀåQÛAiÀÄ£ÀÄß CzsÀåAiÀÄ£ÀzÀ ¸ÀA¥ÀÆtð «ªÀgÀUÀ½UÁV ¸ÀA¥ÀQð¸À§ºÀÄzÀÄ. 

 

CzsÀåAiÀÄ£ÀzÀ ²Ã¶ðPÉ: PÀÄwÛUÉAiÀÄ ¸ÉÆàAr¯ÉÆÃnPï ªÉÄÊ¯ÉÆÃ¥ÀwUÁV ±À¸ÀÛçaQvÉìUÉ M¼ÀUÉÆ¼ÀÄîwÛgÀÄªÀ gÉÆÃVUÀ¼À°è 

MA§vÀÄÛ gÀAzsÀæ ¥ÉUï ¥ÀjÃPÉë ºÁUÀÄ vÉÆÃ¼ÀÄ, s̈ÀÄd ªÀÄvÀÄÛ PÉÊAiÀÄ CAUÀªÉÊPÀ®åvÉAiÀÄ(qÁå±ï) ¥Àæ±ÁßªÀ½AiÀÄ 

eÉÆvÉUÁjPÉ.     

 

E¯ÁSÉ ªÀÄvÀÄÛ E¤ì÷ÖlÆåmï: J¸ï.r.JA. ¦ü¹AiÉÆÃxÉgÀ¦ PÁ¯ÉÃeï, ¸ÀvÀÆÛgï, zsÁgÀªÁqÀ. 

 

±ÉÆÃzsÀPÀgÀ ºÉ¸ÀgÀÄ: ̧ ÀA¥ÀzÁ £ÁAiÀÄPï 

 

F CzsÀåAiÀÄ£À/AiÉÆÃd£ÉAiÀÄ GzÉÝÃ±ÀªÉÃ£ÀÄ? 

PÀÄwÛUÉAiÀÄ ¸ÉÆàAr¯ÉÆÃnPï ªÉÄÊ¯ÉÆÃ¥ÀwUÁV ±À¸ÀÛçaQvÉìUÉ M¼ÀUÉÆ¼ÀÄîwÛgÀÄªÀ gÉÆÃVUÀ¼À°è MA§vÀÄÛ gÀAzsÀæ ¥ÉUï 

¥ÀjÃPÉë ºÁUÀÄ vÉÆÃ¼ÀÄ, s̈ÀÄd ªÀÄvÀÄÛ PÉÊAiÀÄ CAUÀªÉÊPÀ®åvÉAiÀÄ(qÁå±ï) ¥Àæ±ÁßªÀ½AiÀÄ eÉÆvÉUÁjPÉAiÀÄ£ÀÄß 

PÀAqÀÄ»rAiÀÄÄªÀÅzÉÃ F CzsÀåAiÀÄ£ÀzÀ GzÉÝÃ±À. 

 

¨sÁUÀªÀ»¸ÀÄªÀªÀgÀ DAiÉÄÌ «zsÁ£À AiÀiÁªÀÅzÀÄ? 

QëÃtUÉÆ¼ÀÄîªÀ PÀÄwÛUÉAiÀÄ ªÉÄÊ¯ÉÆÃ¥Àw¬ÄgÀÄªÀ J®è gÉÆÃVUÀ¼ÀÄ, CzsÀåAiÀÄ£ÀzÀ°è s̈ÁUÀªÀ»¸À®Ä M¦àUÉ ¤ÃrgÀÄªÀ 

s̈ÁVzÁgÀgÀ£ÀÄß ¸ÉÃ¥ÀðqÉ ªÀÄvÀÄÛ ºÉÆgÀVqÀÄªÀ ªÀiÁ£ÀzÀAqÀUÀ¼À DzsÁgÀzÀ ªÉÄÃ¯É  ¸ÉÃj¹PÉÆ¼Àî¯ÁUÀÄvÀÛzÉ ªÀÄvÀÄÛ 

ªÀÄÄA¢£À PÁAiÀÄð«zsÁ£ÀªÀ£ÀÄß PÉÊUÉÆ¼Àî¯ÁUÀÄªÀÅzÀÄ. 

 

¸ÉÃ¥ÀðqÉ ªÀiÁ£ÀzÀAqÀUÀ¼ÀÄ: 

• ¸ÀAPÉÆÃZÀ£ÀzÀ JªÀiï.Dgï.L DzsÁgÀªÀ£ÀÄß ºÉÆA¢gÀÄªÀ ªÀÄvÀÄÛ £ÀgÀ±À¸ÀÛçaQvÀìjAzÀ « s̈Àd£É ±À¸ÀÛçaQvÉìAiÀÄ 

¸À®ºÉ ¥ÀqÉ¢gÀÄªÀ PÀÄwÛUÉAiÀÄ ¸ÉÆàAr¯ÉÆÃnPï ªÉÄÊ¯ÉÆÃ¥Àw¬ÄgÀÄªÀ s̈ÁVzÁgÀgÀÄ. 

• UÀAqÀ¸ÀgÀÄ CxÀªÁ ºÉAUÀ¸ÀgÀÄ. 

• 30 ವರ್ಷಕ್ಕ ಿಂತ ಹೆಚ್ಚು  ಅಥವಾ ಸಮಾನವಾದ ವಯಸಕ ರು. 

• DeÉÕUÀ¼À£ÀÄß CxÀðªÀiÁrPÉÆAqÀÄ C£ÀÄ¸Àj¸ÀÄªÀªÀgÀÄ. 

• CzsÀåAiÀÄ£ÀzÀ°è s̈ÁUÀªÀ»¸À®Ä ¹zÀÞjgÀÄªÀªÀgÀÄ. 

 

 

 

 



¥ÀævÉåÃQ¸ÀÄªÀ ªÀiÁ£ÀzÀAqÀUÀ¼ÀÄ: 

• vÉÆÃ¼ÀÄ ªÀÄvÀÄÛ PÉÊAiÀÄ CwÃ zÀÄ§ð®vÉ¬ÄAzÀ J£ï.JZï.¦.nAiÀÄ£ÀÄß ¤ªÀð»¸À®Ä ¸ÁzsÀåªÁUÀzÀªÀgÀÄ. 

• 30 ವರ್ಷಕ್ಕ ಿಂತ ಕಡಿಮೆ ವಯಸಕ ರು. 

• QëÃtÂ¸ÀzÀ PÀÄwÛUÉAiÀÄ ªÉÄÊ¯ÉÆÃ¥Àw¬ÄgÀÄªÀªÀgÀÄ. 

• Cj«£À zÀÄ§ð®vÉ ºÉÆA¢gÀÄªÀªÀgÀÄ. 

• EvÀgÉ PÁgÀtUÀ½AzÀ ªÉÄÃ°£À CAUÀzÀ gÉÆÃUÀ ºÉÆA¢gÀÄªÀªÀgÀÄ. 

• PÉÆªÉÆ©ðqï £ÀgÀªÉÊeÁÕ¤PÀ SÁ¬Ä¯É¬ÄgÀÄªÀªÀgÀÄ. 

• CzsÀåAiÀÄ£ÀzÀ°è s̈ÁUÀªÀ»¸À®Ä ¹zÀÞ«®èzÀªÀgÀÄ. 

 

EzÀ£ÀÄß ºÉÃUÉ PÉÊUÉÆ¼Àî¯ÁUÀÄªÀÅzÀÄ? (CzsÀåAiÀÄ£ÀzÀ PÁAiÀÄð«zsÁ£À) 

s̈ÁUÀªÀ»¸ÀÄªÀªÀgÀ d£À¸ÀASÁå «ªÀgÀUÀ¼À£ÀÄß £ÀªÀÄÆ¢¸À¯ÁUÀÄªÀÅzÀÄ ºÁUÀÄ MA§vÀÄÛ gÀAzsÀæ ¥ÉUï ¥ÀjÃPÉë, vÉÆÃ¼ÀÄ, 

s̈ÀÄd ªÀÄvÀÄÛ PÉÊAiÀÄ CAUÀªÉÊPÀ®åvÉAiÀÄ eÉÆvÉ ªÀiÁ¥Àðr¹zÀ d¥Á¤Ã¸ï DxÉÆÃð¥ÉrPï C¸ÉÆ¹AiÉÄÃ±À£ï ¥ÀæªÀiÁtzÀ, 

qÉÊ£ÁªÉÆ«ÄÃlgï ªÀÄvÀÄÛ ¦AZï UÉÃeï£À DzsÁgÀzÀ ªÉÄÃ¯É ªÀiË®åªÀiÁ¥À£À ªÀiÁqÀ¯ÁUÀÄªÀÅzÀÄ. aQvÀìPÀgÀ ̧ ÀÆZÀ£ÉAiÀÄAvÉ 

ZÀlÄªÀnPÉUÀ¼À£ÀÄß ¤ªÀð»¸À®Ä ¤ªÀÄä£ÀÄß «£ÀAw¸À¯ÁUÀÄªÀÅzÀÄ. 

 

gÉÆÃVAiÀÄ ²PÀët 

¸ÀAzÀ±Àð£À ªÀÄvÀÄÛ °TvÀ M¦àUÉUÉ ¸À» ªÀiÁqÀÄªÀ ªÉÆzÀ®Ä, CzsÀåAiÀÄ£ÀzÀ «ªÀgÀUÀ¼À£ÀÄß gÉÆÃVUÉ CxÀªÁ 

s̈ÁUÀªÀ»¸ÀÄªÀªÀjUÉ ¸À«¸ÁÛgÀªÁV «ªÀj¸À®àqÀÄvÀÛzÉ. 

 
¥Á¯ÉÆÎ¼ÀÄîªÀªÀgÀ dªÁ¨ÁÝjUÀ¼ÀÄ AiÀiÁªÀÅªÀÅ? 

s̈ÁUÀªÀ»¸ÀÄªÀªÀgÀÄ ¥ÀæªÀÄÄR vÀ¤SÁ¢üPÁjAiÀÄ ¸ÀÆZÀ£ÉUÀ½UÉ C£ÀÄUÀÄtªÁV £ÀqÉzÀÄPÉÆ¼Àî¨ÉÃPÀÄ ªÀÄvÀÄÛ CzsÀåAiÀÄ£À 

£ÀqÉ¸ÀÄªÀªÀgÉÆA¢UÉ ¸ÀA¥ÀÆtðªÁV ¸ÀºÀPÀj¸À¨ÉÃPÀÄ ªÀÄvÀÄÛ AiÀiÁªÀÅzÉÃ C¸ÀºÀd/C»vÀPÀgÀ 

C£ÀÄ s̈ÀªÀzÀ ¸ÀAzÀ s̈ÀðzÀ°è ¥ÀæzsÁ£À vÀ¤SÁ¢üPÁjUÀ½UÉ ªÀiÁ»w ¤ÃqÀ¨ÉÃPÀÄ. 

 
¨sÁUÀªÀ»¸ÀÄªÀªÀjUÉ ¤jÃQëvÀ C¥ÁAiÀÄUÀ¼ÀÄ AiÀiÁªÀÅªÀÅ? 

F CzsÀåAiÀÄ£ÀzÀ°è AiÀiÁªÀÅzÉÃ jÃwAiÀÄ C¥ÁAiÀÄªÁUÀÄªÀ ¸ÁzsÀåvÉUÀ½®è. 

 
F CzsÀåAiÀÄ£ÀzÀ°è £À£Àß ¥Á¯ÉÆÎ¼ÀÄî«PÉAiÀÄ UË¥ÀåªÁVgÀ°zÉAiÉÄ? 

ºËzÀÄ. ¥Á¯ÉÆÎ¼ÀÄîªÀªÀgÀ ªÀÄvÀÄÛ ªÀiÁ»wAiÀÄ UË¥ÀåvÉAiÀÄ£ÀÄß CzsÀåAiÀÄ£ÀzÀ ¸ÀªÀÄAiÀÄzÀ°è ªÀÄvÀÄÛ £ÀAvÀgÀªÀÇ 

PÁAiÀÄÄÝPÉÆ¼Àî¯ÁUÀÄªÀÅzÀÄ. 

 
 

CzsÀåAiÀÄ£ÀzÀ CªÀ¢üAiÀÄ°è AiÀiÁªÀ ̧ ÀªÀÄAiÀÄzÀ¯ÁèzÀgÀÆ CzsÀåAiÀÄ£À¢AzÀ £Á£ÀÄ »AvÉUÉzÀÄPÉÆ¼Àî§ºÀÄzÉÃ?  

ºËzÀÄ. s̈ÁUÀªÀ»¸ÀÄªÀªÀgÀÄ CzsÀåAiÀÄ£ÀzÀ AiÀiÁªÀ ¸ÀªÀÄAiÀÄzÀ¯ÁèzÀgÀÆ CzsÀåAiÀÄ£À¢AzÀ ºÉÆgÀUÀÄ½AiÀÄ§ºÀÄzÀÄ. 

 
AiÀiÁªÀÅzÉÃ ºÉÆ¸À ̧ ÀA±ÉÆÃzsÀ£ÉUÀ¼ÀÄ / ªÀiÁ»w EzÀÝgÉ, £À£ÀUÉ w½¸À¯ÁUÀÄªÀÅzÉ? 

ºËzÀÄ. s̈ÁUÀªÀ»¸ÀÄªÀªÀjUÉ ºÉÆ¸À ¸ÀA±ÉÆÃzsÀ£ÉUÀ¼ÀÄ/CzsÀåAiÀÄ£ÀzÀ ªÀiÁ»wAiÀÄ §UÉÎ w½¸À¯ÁUÀÄªÀÅzÀÄ. 

 
¥ÀæPÀluÉUÁV C£ÀÄªÀÄw? 

CzsÀåAiÀÄ£ÀzÀ £ÀAvÀgÀ ¥ÀqÉzÀ ¥sÀ°vÁA±ÀUÀ¼À£ÀÄß ªÉÊeÁÕ¤PÀ GzÉÝÃ±ÀPÁÌV ¥ÀæPÀn¸À§ºÀÄzÀÄ. DzÀgÉ CzsÀåAiÀÄ£ÀzÀ £ÀAvÀgÀ 

CxÀªÁ ¥ÀæPÀluÉAiÀÄ ¸ÀªÀÄAiÀÄzÀ°è UÀÄgÀÄvÀ£ÀÄß §»gÀAUÀ¥Àr¸À¯ÁV®è. F CzsÀåAiÀÄ£ÀPÉÌ ¸ÀA s̈ÀA¢üvÀ AiÀiÁªÀÅzÉÃ 

¥Àæ±ÉßUÀ½zÀÝ°è, ¤ÃªÀÅ CzsÀåAiÀÄ£ÀPÁgÀgÀ£ÀÄß ¸ÀA¥ÀQð¸À®Ä ªÀÄÄPÀÛgÁVgÀÄwÛÃj. 

 

AiÀiÁªÀÅzÉÃ CzsÀåAiÀÄ£ÀPÉÌ ¸ÀA§A¢ü¹zÀAvÉ ¥Àæ±ÉßUÀ½UÉ ¤ÃªÀÅ ªÀÄÄPÀÛªÁV ¸ÀA¥ÀQð¸À§ºÀÄzÀÄ. 

 



 ¸ÀA¥ÀPÀð ªÀiÁ»w: 

C) PÀÄ. ¸ÀA¥ÀzÁ £ÁAiÀÄPï 

   J¸ï.r.JªÀiï PÁ¯ÉÃeï D¥sï ¦ü¹AiÉÆÃxÉgÀ¦ 

   ¸ÀvÀÆÛgï-zsÁgÀªÁqÀ-580009 

   ªÉÆ¨ÉÊ¯ï £ÀA: 8806373556 

   EªÉÄÃ¯ï «¼Á¸À: sampadanayak42@gmail.com  

 

§) qÁ. ±À«Äð¼Á zÀÄzsÁtÂ, JªÀiï.¦.n. 

   ¸ÀºÁAiÀÄPÀ ¥ÁæzsÁå¥ÀPÀgÀÄ, 

   J¸ï.r.JªÀiï PÁ¯ÉÃeï D¥sï ¦ü¹AiÉÆÃxÉgÀ¦ 

   ¸ÀvÀÆÛgï-zsÁgÀªÁqÀ-580009 

   ªÉÆ¨ÉÊ¯ï £ÀA- 9880950990 

   EªÉÄÃ¯ï «¼Á¸À: sharmiladudhani268@gmail.com  

 

¸ÀÜ¼À:...............................                       ¸ÀA±ÉÆÃzsÀPÀgÀ gÀÄdÄ:..............................  

 

¢£ÁAPÀ:..............................                       s̈ÁUÀªÀ»¸ÀÄªÀªÀgÀ gÀÄdÄ:................................  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

DATA COLLECTION SHEET 

   Date: 

IP/OP no: 

 

DEMOGRAPHIC DATA: 

• Name – 

• Age – 

• Gender - 

• Occupation – 

• Address – 

• Contact number – 

• Dominance – 

• Surgical approach – 

• Chief complains: (mention right, left or bilateral) 

▪ Neck pain – 

▪ Numbness in hands – 

▪ Radiating pain in upper limbs – 

▪ Weakness in upper limb – 

▪ Loss of dexterity - 

 

PAST MEDICAL HISTORY:  

 

PAST CERVICAL SPINE SURGERY: 

 

PREOPERATIVE ASSESSMENT: 

Date: 

• mJOA score –    /18 

 

• Dynamometer grip strength – 

No. of readings Right hand Left hand 

H1) 1   

        2   

        3   

Average of 3 readings   



No. of readings Right hand Left hand 

H2) 1   

        2   

        3   

Average of 3 readings   

 

No. of readings Right hand Left hand 

H3) 1   

        2   

        3   

Average of 3 readings   

 

No. of readings Right hand Left hand 

H4) 1   

        2   

        3   

Average of 3 readings   

 

No. of readings Right hand Left hand 

H5) 1   

        2   

        3   

Average of 3 readings   

 

 

 

 

• Pinch strength – 

No. of readings Right hand Left hand 

1   

2   

3   

Average of 3 readings   

 

 

 



• Nine Hole Peg Test – 

No. of readings Right hand 

(sec) 

Left hand 

(sec) 

1   

2   

Average    

 

 

• DASH score –     /100 

 

POST OPERATIVE ASSESSMENT  

     Date: 

 

• mJOA score –    /18 

 

• Dynamometer grip strength – 

No. of readings Right hand Left hand 

H1)  1   

        2   

        3   

Average of 3 readings   

 

No. of readings Right hand Left hand 

H2)  1   

        2   

        3   

Average of 3 readings   

 

No. of readings Right hand Left hand 

H3)  1   

        2   

        3   

Average of 3 readings   

 

 



No. of readings Right hand Left hand 

H4)  1   

        2   

        3   

Average of 3 readings   

 

No. of readings Right hand Left hand 

H5)  1   

        2   

        3   

Average of 3 readings   

 

• Pinch strength – 

No. of readings Right hand Left hand 

1   

2   

3   

Average of 3 readings    

 

• Nine Hole Peg Test – 

No. of readings Right hand 

(sec) 

Left hand 

(sec) 

1   

2   

Average    

 

 

• DASH score -   /100 

 

 

 

 

 

 

 

 



 

NEUROLOGICAL ASSESSMENT 

 

1. DEMOGRAPHIC DATA- 

 

• Name - 

• Age- 

• Gender- 

• Occupation- 

• Address- 

• Contact number- 

• Height- 

• Weight- 

• BMI- 

• Dominance- 

• Date of admission- 

• Date of surgery- 

• Date of assessment- 

• Informer- 

     

2. CHIEF COMPLAINT- 

 

3. HISTORY OF PRESENT ILLNESS - (onset, severity, recovery, progression, mechanism of injury, mode of 

transfer, loss of consciousness, vomiting, bleeding) 

 

4. PAIN HISTORY- “OPQRST” 

   

• Onset- (gradual/sudden) 

• Precipitating factors- 

• Quality of pain- (throbbing/pricking/radiating/burning/sharp shooting/dull aching) 

• Relieving factor- 

• Site of pain- 

• Temporal variation- 

 

Use numerical rating scale (NRS) or visual assessment scale (VAS) 

 



5.  PAST HISTORY- related to HOPi , any similar past history 

 

6. SURGICAL HISTORY- 

 

7. MEDICAL HISTORY- 

 

8. DRUG HISTORY- 

 

9. PERSONAL HISTORY 

 

• Diet- 

• Appetite- 

• Sleep- 

• Bowl and bladder- 

• Habits- 

 

10.  ENVIRONMENTAL HISTORY- 

 

• House details- 

• Environmental details- 

• Occupational details- 

 

11.   SOCIO-ECONOMIC STATUS- 

 

use Kuppu swami scale  

 

ASSESSMENT 

1. ON OBSERVATION- (O/O) 

 

• Built- (ecto/meso/endomorphic) 

• Attitude of limb- 

• Posture- 

• External appliance- 

• Scar- 

• Edema- 

• Atrophy- 



• skin discoloration- 

• Pressure sore-  

 

2.  ON PALPATION- 

 

• Distal pulse- 

• Tenderness- 

• Muscle firmness- 

• Scar- (adhered/non adhered) 

 

3.  ON EXAMINATION- 

 

• Vitals- (BP/HR/RR/Temp/SPO2) 

• Higher mental function- MMSE/MOCA  

• Cranial nerve examination- 

• Scar examination- length/site 

• Sensory evaluation- (superficial/deep/cortical) 

Peripheral muscle injury- muscle distribution wise 

Spinal cord injury- dermatome wise 

• Reflex evaluation- (superficial/deep) 

• Motor evaluation-  

Tone- (modified ashworth scale) 

Range of motion- 

Manual muscle testing- 

• Tightness- 

• Leg length discrepancy- 

• Investigation- 

• Gait- 

• Problem list- 

• Short term goals- 

• Long term goals- 

 

 

 

 



 

The modified Japanese Orthopaedic Association score (mJOA) 

 

Motor dysfunction score of the upper extremity 

0—Inability to move hands 

1—Inability to eat w/a spoon, but able to move hands 

2—Inability to button shirt, but able to eat w/a spoon 

3—Able to button shirt w/great difficulty 

4—Able to button shirt w/slight difficulty 

5—No dysfunction 

 

Motor dysfunction score of the lower extremity 

0—Complete loss of motor and sensory function 

1—Sensory preservation w/o ability to move legs 

2—Able to move legs, but unable to walk 

3—Able to walk on flat floor w/a walking aid (cane or crutch) 

4—Able to walk up and/or down stairs w/hand rail 

5—Moderate-to-significant lack of stability, but able to walk up and/or down stairs w/o hand rail  

6—Mild lack of stability but walks w/smooth reciprocation unaided/ 

7—No dysfunction 

 

Sensory dysfunction score of the upper extremities 

0—Complete loss of hand sensation 

1—Severe sensory loss or pain 

2—Mild sensory loss 

3—No sensory loss 

 

Sphincter dysfunction score 

0—Inability to micturate voluntarily 

1—Marked difficulty w/micturition 

2—Mild to moderate difficulty w/micturition 

3—Normal micturition 

 

Mild 15-17 

Moderate 12-14 

Severe 0-11 



 

 

 

 



 

 

 

 

 

 



 

 

 

 



 

 

 

 



 



 



 

 

 

 



 


