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7.1 NEED FOR STUDY: 
 

Cervical Spondylotic Myelopathy (CSM) is a disorder in which the function of the spinal cord is 

harmed as a result of degenerative changes in the cervical spine that cause spinal cord compression1. 

Cervical spine myelopathy (CSM) has no single ‘pathognomonic’ sign or symptom, the onset is often 

insidious with long periods of episodic, stepwise progression, and may present with a vast array of 

clinical findings from patient to patient 2. In international literature, magnetic resonance imaging-

based population studies revealed that more than 85% of adults aged over 60 years have severe 

degeneration of at least one cervical level. But since the incidence of radiculopathy and myelopathy 

is much lower, it can be inferred that most patients are usually asymptomatic, with the average age 

at diagnosis being 64 years, CSM is more frequent in men than in women, with a 2.7:1 ratio.  In 

people over age of 40 eventually, more than 70% of men and women are affected, but men have 

more severe radiographic changes than women.3 The rate of CSM-related hospitalizations is 

estimated to be 4.04 per 100000 person-years, and the number of patients getting surgical treatment 

each year has increased by sevenfold. CSM patients are more likely to subsequently develop SCI 

and hence should be cautioned about the risk of SCI if treated conservatively 4 ,5.  

  

Cervical Spondylotic Myelopathy is caused by a number of important pathophysiological factors. 

There are four types of injuries: static- mechanical, dynamic- mechanical, spinal cord ischemia, and 

stretch associated injury3. Age- related ventral osteophytes, ligamentum flavum hypertrophy and 

bone thickening may result in narrowing of the cord space5, 6 ,7. Furthermore, degenerative kyphosis 

and subluxation are fairly common findings in patients with Cervical Spondylotic Myelopathy and 

may contribute to cord compression.7 8. Dynamic factors refer to the fact that normal spinal cord 

flexion and extension can aggravate spinal cord damage caused by static compression of the cord. 

The spinal cord lengthens during flexion, causing it to be stretched over ventral osteophytic bars. 

The ligamentum flavum may buckle into the cord during extension, pinching the cord between 

ligaments and anterior osteophytes. 5, 9 Ischemia of the spinal cord is also thought to play role in 

Cervical Spondylotic Myelopathy. Ischemia is most likely caused by impaired microcirculation.10 

CSM is a clinical diagnosis characterized by at least one of the following signs: lower extremity 

weakness first, compression to the spinal cord leading to neurological symptoms like paresthesia, 

incontinence, spasticity and pain, weakness and numbness of upper limb, bladder dysfunction, loss 

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

erectile dysfunction. Furthermore, these neurological deficits may contribute to loss of balance, 

instability and falls. 11, 12, 13.  

There is insufficient evidence to define the role of non- operative treatment in DCM patients. 

However, patients did not achieve clinically significant gains in function following structured non 

operative treatment in majority of studies. Furthermore, 23 to 54 % of patients who were initially 



managed non operatively underwent surgical treatment.14  

 

 CSM has a highly variable natural history in patients with mild to moderate symptoms. The natural 

course    of Cervical Spondylotic Myelopathy, according to the older literature, is one of progressive 

disability and deterioration in neurologic function. Nurick, on the other hand, noted that for those 

with mild Cervical Spondylotic Myelopathy, a period of initial deterioration occurs, followed by 

clinical plateau that lasts for several years, during which disability does not worsen. He also noted 

that older patients deteriorate more frequently and, as a result, advocates surgery for those over the 

age of 60 and those who have progressive decline in neurological function15.Surgical intervention 

has been most sought and effective treatment option for many patients with CSM.16 

Both anterior and posterior methods are used to safely decompress the spinal cord and stabilize the 

spine. A combination approach is, of course, an option, but it is normally reserved for the most 

serious instances. The goal of operational treatment, regardless of the surgical methods used, is to 

decompress the spinal cord (while maintaining alignment and stability) while taking into account 

both static and dynamic considerations 17.  

 

In 71 percent of patients with cervical Spondylotic myelopathy, surgical decompression resulted in 

neurological recovery. The neurological recovery apparently was best in upper limb function, 

followed by lower limb function, and was worst in the sphincter function18 After surgical 

decompression, Tomosato and Fessler reported similar patterns of recovery in patients under 65 and 

those over 65. 18, 19 Post operative dysfunction in the lower extremities likely caused by residual 

weakness as well as somato-sensory loss 20. Prognostic factors for surgical treatment of cervical 

Spondylotic myelopathy are still controversial but returning to normal activities will most likely take 

4 to 6 weeks or more 21. Physiotherapy may prove particularly beneficial in optimizing recovery 

after patient is treated using surgical decompression 22. Even though there are no widely accepted 

criteria or protocols about the rehabilitation program, there is an increasing emphasis to initiate 

balance rehabilitation early post-surgery to accelerate balance control recovery in patients with 

cervical myelopathy.23  

 

Generally, falls are a major health concern and may be associated with significant health care cost24. 

Both falls and fall-related deterioration of subjective symptoms were significantly reduced by 

surgical treatment25but there are reports that 32% of patients have experienced fall even after 

surgery.26  Falls efficacy scale international or Short FES-I is a patient reported measure that 

measures fear of fall or more properly “concern about falling” and has been found suitable to use in 

research and clinical practice.27 Simultaneously co-existing weakness in the lower extremities of 

various severity is a vital element to view with respect to patients’ function, ongoing progress and 

outcome for a wide range of lower extremity-based activities. Evaluating the functional parameters 



alongside the perception of fall provides a fair impression about the patient’s all-inclusive prospect 

of returning to his ADLs and also his remunerative occupation. A widely accepted and useful clinical 

device to measure lower extremity function is the LEFS (Lower Extremity Functional Scale) which 

has been found a valid patient rated outcome measure 28and will be utilized in the current study. Fall 

history and subjective reporting of fear of fall alongside the functional status are prime factors and 

leveraging opportunities to evaluating rehabilitative management post CSM surgery.  

  

An interconnected, co- prevailing biomechanical variable that can reflect an individual’s ability to 

maintain upright control largely may influence fall risk and is coherent in patients with CSM where 

compression of posterior dorsal column causes dysfunction of vibration perception, deep touch, 

proprioception, and joint position 29, 30 Postural stability during standing is mainly controlled by a 

feedback loop and feedforward control is mainly responsible for postural stability during walking.31 

Romberg’s test is a clinical test proven sensitive and accurate to measuring proprioceptive deficits 

affecting upright postural control 32 .The original Romberg’s test requires the patient to maintain 

upright stance, assessed with eyes open and closed and scored by counting seconds the patient is 

able to stand without swaying. It is more qualitative in its approach and serves as a quick clinical 

tool to screen patients. Alternately, a recent study mentions a quantitative Romberg’s measurement 

drawn using a force plate as a technique suitable for use in patients with Myelopathy which permits 

objective measure of balance and Center of Pressure (COP) sway 33. This method will be utilized in 

the present study using the Amcube foot work pro electronic pedometer. 

 

Deterioration of balance and lower extremity function may be persistent in patients in spite of 

surgical decompression and therefore the recovery curve following such procedure is usually 

evaluated based on functional outcomes related to the effects of limitations on daily activities 34.  

Despite a growing body of research, a lack of clarity exists regarding understanding of the lower 

extremity abilities, objective view of postural balance, fall occurrences and patients’ perception of 

his probability of falling. Thus, collectively understanding these parameters should help therapists 

streamline, personalize and expand treatment options with regards to overall safety in mobility and 

ambulatory functions. This study therefore is proposed to quantitatively evaluate the balance control 

along with fear of fall and lower extremity functional abilities among patients who are in a stage of 

recovery after surgical procedure for CSM.  

 

 

 

 

 

 



 

7.2REVIEW OF LITERATURE: 

1. This was an observational prospective cohort study to see if patients with cervical myelopathy 

improved their upright balance control from preoperative to 3 months, 6 months, and 1 year after 

surgery. A total of 53 patients with cervical myelopathy and 22 age-matched healthy controls 

were selected for the cervical myelopathy group. Both groups underwent functional tests such 

as the Japanese Orthopedic Association cervical myelopathy evaluation Questionnaire-Lower 

Extremity Function (JOACMEQ-LEF) and a 10-second step test, as well as balance tests such 

as postural sway (COP). At a sampling rate of 1000 Hz, participants were asked to stand on a 

force platform for 30 seconds. Everyone took a neutral stance with one eye open and the other 

closed. For the remaining 37 participants, the identical standing balancing was performed for 3 

seconds on a different platform at a sampling rate of 1000 Hz. The upright balancing test was 

done four times for the myelopathy group and once on the day of recruiting for the control group. 

The JOACMEQ-LEF (P=0.036) scores of the myelopathy group improved postoperatively, 

while substantial decreases in COP measures of postural sway were found in the control group. 

Both before and after surgery, the upright posture in the myelopathy group was less stable than 

in the control group (p0.05).  At 3 months, 6 months, and 1 year after surgery, the effect size and 

standard response mean of COP variables were -0.49 to 0.03. The results of this investigation 

showed that 6 months following decompression surgery, upright balance control had greatly 

improved. Patients with cervical myelopathy should begin balance training before 6 months after 

surgery to speed up their recovery. 34 

 

2.  The purpose of this study was to examine quantitative Romberg measurements utilizing the 

Diers Pedoscan system's force plate device. Thirty CSM patients were enlisted. The majority of 

patients (90%) had pain and neurological problems (83 percent). On imaging, 90 percent of 

patients had cord compression. Patients were split into two groups: those who had long tract 

indicators on physical examination, such as aberrant extremities reflexes, Hoffman's test, and/or 

a clinical Romberg test, and those who did not. Patients with and without cord compression on 

MRI or CT myelograms, as well as cord signal alterations on T2 weighted MRI, were divided 

into two groups. With feet together, standing Romberg measures was taken. One was tested with 

their eyes open and then with their eyes closed. Total lateral movement, A-P movement, total 

sway area, mean velocity, and mean frequency were all measured. The study found that in CSM 

patients, the mean eyes closed Romberg measurements were bigger than the eyes open values 

(p0.01). For total sway area and average speed, the change in Romberg measurement in CSM 

was greater than normal. The presence of long tract symptoms resulted in a bigger Romberg 

value, as did those who showed cord compression on imaging. Finding that standing balance in 

patients with CSM can be measured and is worse than in the general population. In myelopathic 



individuals, long tract symptoms and cord compression on imaging translate to poor balance. 

Quantitative Romberg assessments are used to assess balance in CSM.36 

 

3. The purpose of this study was to determine the incidence and neurological consequences of fall-

related deterioration of subjective symptoms in surgical patients. Patients who underwent 

surgery for cervical myelopathy at 12 collaborating institutes were studied retrospectively. 

Patients had surgery for symptomatic cervical myelopathy between January 2012 and December 

2013 and were followed for at least a year. A total of 360 patients were found to be eligible. 

Preoperative fall-related deterioration of subjective symptoms was prevalent in patients with 

cervical myelopathy, and was linked to significantly worse neurological outcomes. Both falls 

and fall-related deterioration of subjective symptoms were dramatically reduced after surgery.37 

 

4. The following research looked on the pattern of neurological healing. This study changed the 

nurick scale and the mJOA scale to generate Indian adaptations of the nurick and mJOA scales, 

respectively, and then examined these modified measures in 93 patients with CSM to determine 

whether or not surgical decompression improved their symptoms. The pattern of neurological 

recovery after surgical decompression in individuals with Cervical Spondylotic Myelopathy was 

studied in a prospective study. Patients who underwent CSM between January 1995 and 

December 2000 were included in the study. The Japanese Orthopedic Association Score was 

used to evaluate upper limb, lower limb, and sphincter function. Assessments were performed 

before to surgery, one week, two weeks, one month, three months, six months, one year, and 

then annually after surgery. T-test was used to assess the results. There were 55 patients in total. 

The average time of follow-up was 53 months. After the operation, 39 patients (71%) showed 

neurological improvement, with a recovery rate of 55 percent. After surgery, the JOA score 

improved, reaching statistical significance at three months and then plateauing at six months. 

Upper limb function was recovered in 37% of cases, lower limb function in 23% of cases, and 

sphincter function in 17% of cases. As a result, surgical decompression was found to be effective 

in individuals with cervical Spondylotic myelopathy. After the procedure, 71% of patients 

reported neurological improvement. At 6 months following the operation, the neurological 

recovery had reached a halt.38 

 

5. This is a retrospective study that looked at how surgery affected individuals with cervical 

compressive myelopathy's subjective feeling of unsteadiness and objective evaluations of 

postural instability. To evaluate subjective perceptions of bodily unsteadiness and to objectively 

assess postural instability, the Fall Efficacy Scale International (FES-I) and a self-prepared 

questionnaire were used. A stabilometric analysis was performed with the following parameters: 

sway area, sway velocity, sway density, In patients with CSM, the examination was done 



preoperatively, 3-6 months afterwards, and one year later. The examination was conducted on 

healthy volunteers who were age, sex, and body mass index matched. There were 70 CSM and 

36 healthy people in the study. In both the FES-I and the self-prepared questionnaire, CSM 

patients reported less postoperative body unsteadiness. When compared to preoperative values, 

the stabilometeric parameters improved dramatically during the surgical period. Despite this, 

neither the self-reported outcome nor the stabilometeric characteristics of CSM patients were 

comparable to healthy controls. 27 

 

6.  The goal of this study was to look at how individuals with subjective lower limb paralysis fared 

after surgical treatment for cervical or thoracic cord compression. Patients who reported with a 

single complaint of bilateral SLLW between 2010 and 2016 but were radiologically identified 

with a solo cervical or thoracic stenosis, or tandem spinal stenosis, and received surgical 

decompression were included. The lower limb functional state was measured using the lower 

extremity functional scale, as well as Nurick's grading and JOA score. At 6 weeks, 3 months, 6 

months, 1 year, and 2 years after surgery, functional recovery was measured. Selected patients 

had SLLW for 6.43.2 months, with a preoperative JOA score of 11.31.8 and an LEFS of 34.47.2. 

After surgical decompression, patients steadily improved, with LEFS scores of 59.82.7 after one 

year and JOA scores of 13.62.7 at two years. The final follow-up recovery rate was 47.5 %. This 

finding highlights the necessity of clinically detecting SLLW as an early non-specific symptom 

of DCM to avoid misdiagnosis or delayed diagnosis, particularly in people who lack traditional 

upper motor neuron signals. In many cases, surgical treatment of the cord compression resulted 

in significant functional improvement and prevented the development to permanent disability.28 

7. This was a prospective cohort study to see if fear avoidance in CSM patients is linked to a 

different walking pattern. Fear avoidance belief questionnaire was completed by 90 CSM 

patients on the Tampa scale for kinesiophobia. A set of gait experiments were performed on each 

patient. Walking speed (p=0.003), cadence (p=0.012), stride (p=0.010) and step (p=0.036) time, 

and stride (p=0.018) and step (p=0.035) length were all found to be associated to the TSK total 

score. Walking speed (p0.001), cadence (p=0.001), stride (p=0.001), and step (p=0.002) length 

were all connected to the FABQ physical dimension. This study found a substantial link between 

fear of movement and avoidance of movement, as measured by TSK and FABQ, and several 

biomechanical gait parameters, as measured by gait analysis. 39 

 

8.  The following research looked at the relationship between Nurick grade and modified Japanese 

orthopaedic association scores in preoperative and postoperative follow-up evaluations of 

patients with cervical spondylotic myelopathy. The study comprised 93 patients with CSM who 

had central corpectomy between 1998 and 2008. Each patient's Nurick grade, total mJOA, and 

lower limb mJOA score were recorded preoperatively and postoperatively, and the relationship 



between the Nurick grades and mJOA scores was investigated. Nurick grade and llmJOA had a 

greater association during presentation and follow-up than tmJOA. The Nurick grade recovery 

rate was more closely related to the llmJOA than to the tmJOARR. Although the Nurick grade 

and lower limb mJOA had a high connection at follow-up after surgery, 11.8 percent of patients 

(11 out of 93) disagreed. Patients with moderate myelopathy had a better correlation than those 

with mild or severe myelopathy. The fact that some patients' scores differ suggests that Nurick 

grade and mJOA scores assess different functional domains. Both the Nurick scale and the 

mJOA score should be used in the evaluation of patients with CSM until a comprehensive 

scoring system that reflects all elements of function in a patient is developed. 40 

 

9. On inpatients at an orthopaedic rehabilitation ward, this study was done to determine the lower 

extremity functional scale's test-retest reliability, construct validity, and responsiveness. On 

admission, 7 to 10 days following admission, and on discharge, 142 inpatients in the orthopaedic 

unit completed a 20-item self-report LEFS. The LEFS was performed on 24 patients 1 day 

following the admission test to assess reliability, and the interclass correlation and standard error 

of measurement were computed.  The LEFS change scores were compared to patients' and 

therapists' ratings of progress, as well as the change scores of comparator measures such as pain, 

functional performance, and a composite index derived from these values. The LEFS's 

standardised response mean was also calculated. The LEFS had an ICC of 0.88 and a SEM of 4 

LEFS points. Changes in LEFS were linked with improvements in comparative measures in the 

same direction. Patients who assessed themselves and their therapists as improving had a much 

larger change in LEFS scores than those who did on patients who were assessed as improved, 

the SRM of the LEFS from admission to discharge was 1.76. The LEFS is a sensitive and reliable 

tool for assessing group and individual transformation. 41 

 

10. The purpose of this study was to determine the predictive usefulness of preoperative step test 

findings in patients with CCM in relation to the outcomes of expansive laminoplasty. For CCM, 

101 patients received cervical expansive laminoplasty. The surgical results were assessed using 

the Japanese orthopaedic association score and the lower limb function component of the 

Japanese orthopaedic association cervical myelopathy evaluation questionnaire. Receiver 

operating characteristic curve analysis was used to identify the cutoff value. An effective clinical 

result was defined as a JOA recovery rate of more than 50%. The JOOACMEQ-L determined 

that the treatment was effective in 30 patients. In cases of effective judgement with JOA and 

JOACMEQ-l, the step test cutoff value was 14.5. Preoperative patient age and duration of 

symptoms were predictive indicators for properly determining JOA score, according to 

multivariate study. Male gender and a preoperative step test result of greater than or equal to 

14.5 were important predictor criteria for an appropriate JOACMEQ-L judgment.42 



 

11. The purpose of this study was to determine the reliability and validity of centre of pressure-based 

balancing evaluation parameters. At 1-week intervals, 240 older persons were assessed using a 

force platform and berg balance scale. To examine reliability and validity, the intra-class 

correlation coefficient was used. The reliability of 12 selected pressure centres was satisfactory 

(intra-class correlation coefficient=0.75-0.99), and the validity of the parameters and the berg 

balancing scale was moderate to good. Conclusion: In older adults, centre of pressure-based 

parameters is a reliable and meaningful metric. 43 

 

12. The following is a detailed analysis. The major goal of this systematic review was to determine 

the change in impairment, disability, and pain in individuals with degenerative cervical 

myelopathy after surgical intervention. Secondary goals included determining the impact of 

preoperative illness severity and symptom duration on outcome and summarizing surgical 

complications. A systematic literature search was carried out to find prospective trials evaluating 

the efficacy and safety of surgical treatment in DCM patients. Functional status, disability, pain, 

and complications were the outcomes of interest. he Newcastle-Ottawa scale was used to assess 

the quality of each study, and the entire body of evidence was appraised using guidelines given 

by the Development and Evaluation Working Group's Grading of Recommendation Assessment. 

The review summarizes 32 of the 385 retrieved citations that matched the inclusion criteria. Our 

findings revealed a strong effect for improvement in Japanese orthopedic association or modified 

Japanese orthopedic association score from baseline at short, medium, and long term follow up: 

6 to 12 months. The Nurick, Neck Disability Index, and Visual Analogue scale scores all 

improved significantly after surgery. Complications were uncommon in the long run. 44 

13. The Lower Extremity Functional Scale's reliability, construct validity, and sensitivity to change 

were evaluated in this study. The LEFS was given to 107 participants referred to 12 outpatient 

physical therapy clinics with lower extremity musculoskeletal problems. The LEFS was given 

out during the initial assessment, 24 to 48 hours later, and at weekly intervals after that. The test-

retest repeatability of the LEFS scores was outstanding, according to the findings of this study. 

The correlation coefficients were.80 and.64, respectively. There is a stronger link between the 

prognosis rating of change and the LEFS than between the prognostic rating of change and the 

SF-36 physical function score. As a result, comparison with the SF-36 confirmed the conclusion 

that LEFS is trustworthy and construct validity. In this population, LEFS had a higher sensitivity 

to change than the SF-36. The LEFS is simple to use and score, and it can be used for research 

and clinical decision-making for individual patients. 45 

 

14. The goal of this study was to determine the amount of sway associated with maintaining a 

balanced posture in a sample of untreated CSM patients. A week before surgery, 32 CSM 



patients underwent a variety of functional balancing tests. A balance test was done on sixteen 

healthy controls (HCs). For one minute, patients must stand erect with feet together and eyes 

open in their self-perceived balanced and natural stance. All test volunteers wore full-body 

reflective markers and had surface electromyography performed on them (EMG). CSM patients 

had more COM sway in the anterior-posterior (CSM: 2.87 cm vs. C: 0.74 cm; P = 0.023), right-

left (CSM: 5.16 cm vs. C: 2.51 cm; P = 0.003), and right-left (CSM: 3.66 cm vs. C: 1.69 cm; P 

= 0.044) directions, as well as head sway (anterior-posterior - During 1-minute standing, CSM 

patients used considerably more muscle activity, as shown by greater trunk and lower extremity 

muscle activity (multifidus, erector spinae, rectus femoris, and tibialis anterior, P 0.050). COM 

and head total sway were considerably higher in symptomatic CSM patients than in controls. 

CSM patients have increased trunk and lower extremity muscle activity, requiring more 

neuromuscular energy to maintain a balanced, static standing position. This is the first study in 

this patient population to look at global balance as a dynamic process.46 

15. The weighting of sensory systems in patients with CSM was studied in this study. This 

observational study looked at 24 people with CSM (the CSM group) and 24 age-matched healthy 

adults (the healthy control group). Individuals with CSM were evaluated for functional outcomes 

(modified Japanese Orthopaedic Association Scale [mJOA], Japanese Orthopaedic Association 

Cervical Myelopathy Questionnaire [JOACMEQ], Nurick scale) and static balance (eyes-open 

and eyes-closed conditions) before, 3, and 6 months after surgery. The weighting of the sensory 

systems was investigated using time-domain and time–frequency-domain variables of the centre 

of pressure (COP). Lower extremity function on the mJOA and Nurick scale improved 

considerably in the CSM group three and six months after surgery. For both visual disorders, the 

CSM group had considerably higher COP mean velocity and total energy before surgery than 

the control group. Under the eyes-open condition, the CSM group had lower energy content in 

the moderate-frequency band (proprioception) and higher energy content in the low-frequency 

band (cerebellar, vestibular, and visual systems) compared to the control group. Three months 

following surgery, the CSM group's COP mean velocity reduced considerably. Six months 

following surgery, the CSM group's energy content in the low-frequency band (i.e., visual and 

vestibular systems) was similar to that of the control group. Patients with CSM may have 

undergone compensatory sensory weighting for postural control prior to surgery, with lower 

weighting on proprioception and higher weighting on the other three sensory inputs. Patients 

with CSM had better postural control after surgery, with less compensation for the 

proprioceptive system from visual and vestibular cues. The improvement was insufficient, 

however, because patients with CSM still showed poorer proprioception weighting than healthy 

people. As a result, patients with CSM may need balance and posture training after surgery.47 

 

 



 

AIM AND OBJECTIVES OF THE STUDY: 

 

 The purpose of this study is to evaluate the balance parameters objectively in patients who are 

recovering after surgical procedure for cervical Spondylotic myelopathy and to compare the data 

with age and gender matched normal population. 

To assess fear of fall, lower extremity functional ability among patients recovering from Cervical 

Spondylotic Myelopathy. 

 

   Research Question:  

How are the lower extremity functional parameters like functional abilities and fear of fall in patients 

recovering after surgical procedure for Cervical Spondylotic Myelopathy and how is their postural 

balance in comparison to normative participants? 

 

 



8. MATERIALS AND METHODS: 

8.1 SOURCE OF DATA: 

• Study subjects: 

       Inclusion Criteria:  

• Inclusion criteria for Cervical Spondylotic Myelopathy patients: 

1. Patients diagnosed with Cervical Spondylotic Myelopathy by a qualified neurosurgeon/ 

Neurologist undergone surgical decompression (anterior or posterior approach) 

2. Patients post operative duration of 4-6 weeks 

3. Patients well oriented 

4. Patients of both genders 

5. Patients with grade 0 to 3 on Modified Nurick grading for cervical myelopathy35 

6. Patients in 40- 60 years of age group 

7. Patients able to understand and follow commands 

8. Patients who are able to independently perform posture transitions, maintain static standing 

• Inclusion criteria for aged and gender matched normative participants: 

1. Participants in 40 to 60 years of age 

2. Participants of both genders included 

3. Patients who are able to independently perform posture transition, maintain static standing. 

            Exclusion Criteria: 

• Exclusion criteria for Cervical Spondylotic Myelopathy patients: 

1. Patients who underwent decompression surgery for more than once 

2. Patients with Cervical Myelopathy due to traumatic etiology 

3. Patients having history of any musculoskeletal injuries or disability, peripheral nerve injury of 

lower limb, that may interfere with standing ability. 

4. Patients not willing to participate 

 

 

 

 



 

• Exclusion criteria for aged and gender matched normative participants: 

 

1. Participants having history of any musculoskeletal injuries or disability, peripheral nerve injury 

of lower limb, that may interfere with standing ability 

2. Participants not willing to participate 

3. Participants with diabetic neuropathy 

• Study area: Department of Neuro-Physiotherapy, SDM College of Medical Sciences and 

Hospital Dharwad, Karnataka, India 

• Study period: 1 Year 

8.2 METHODS OF COLLECTION OF DATA: 

• Study design: Cross sectional Observational study 

• Sample:  

The average number of cases as per MRD records who were operated for cervical Spondylotic 

myelopathy over last 2 years is 25. Considering drop out and failure of inclusion as per the criteria at 

15%. The total sample size for the study will be 21 

• Sampling procedure:  

In this study all patients who have been diagnosed by a neurosurgeon as Cervical Spondylotic 

Myelopathy and have undergone surgical decompression at Department of Neurosurgery in Shri 

Dharmasthala Manjunatheshwara College of Medical Science and Hospital, Dharwad will be 

included as per the inclusion and exclusion criteria. The patients will be recruited at a post- operative 

duration of 4-6 weeks. The patients will be screened on Modified Nurick Grading for Cervical 

Myelopathy and patients in stage 0-3 will be included in the study. Those subjects who meet the 

inclusion criteria will be explained about the purpose and benefits of the study and an informed 

consent will be taken 

• Study instrument:  

1.  Amcube Foot work pro- electronic pedometer 36 

2. Lower Extremity Functional Scale (LEFS)28 

3. Falls Efficacy Scale- International (FES-I)27 

4. Visual Analogue scale (VAS)35 



 

• Data collection:  

Study will be conducted to find out lower extremity functional parameters during post- operative 

phase in patients with cervical Spondylotic myelopathy in Department of Neuro- Physiotherapy in 

Shri Dharmasthala Manjunatheshwara College of Medical Science and Hospital, Dharwad. The 

ethics clearance will be obtained from Institutional Ethics Committee, SDM College of medical 

science and Hospital, Dharwad. The subjects will be included as per the inclusion and exclusion 

criteria. Each individual will be explained in detail the study procedure and written information 

consent will be obtained. The demographic details of each patient will be noted. Patients will be 

recruited at a post-operative duration of 4-6 weeks. The patients will be screened on Modified Nurick 

Grading for Cervical Myelopathy and patients in stage 0-3 will be included in the study. Patients 

will be evaluated on lower extremity functional scales, Falls Efficacy scale, Visual Analogue Scale, 

and Amcube Foot Work Pro Electronic Pedometer. Similarly, age and gender matched normal 

individuals who serve as control group will be included in the study by explaining the study need 

and the procedures. 

 

  Study analysis: 

• Descriptive statistics in terms of frequency and percentage with mean and standard deviation 

will be used  

• Further statistical test of significance will be applied to prove association like unpaired t- test 

 

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

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

Yes, the study requires investigations like standing balance using Amcube foot work pro 

electronic pedometer and outcome measures like falls efficacy scale- international for fear of 

fall and lower extremity functional scale for lower extremity functional parameters in patients 

recovering from Cervical Spondylotic Myelopathy. 

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

Ethical clearance will be obtained from the Institutional Ethical Committee of SDM college of 

Medical Science and Hospital to carry out the proposed study. 
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                                                                    CONSENT FORM 

       O.P/I. P NO: S.L No. of the study subject: ……………………………………  

TITLE OF THE PROJECT: Lower extremity functional parameters and standing balance during post- 

operative recovery phase in patients with Cervical Spondylotic Myelopathy 

 Name of the Principal Investigator: Tanya Daisy Fernandes  Tel. No: 7259923658 

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

mentioned study. All the essential information has been explained to me in my own language by the 

physiotherapist and a copy of information sheet has been given to me. I have understood that my demographic 

details will be noted and I will be evaluated on Amcube Foot Work Pro Electronic Pedometer, Falls efficacy 

scale and Lower extremity functional scale. I have understood 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 

research purposes/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. ………………………………………………………  

    (Signature / Left thumb Impression)  

   Name of the Participant: ……………………………………………. 

   Son/Daughter/Spouse of: ……………………………………………  

   Complete postal address………………………. 

                                            

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

              …………………………….. 

      (Signature of the principal investigator) 

                                                                                                                       Date: 

                                                                                                                        Place: 

 

1)Witness 1                                                                                                        2) Witness 2 

 

 

 



 

                                                                       ಒಪಿ್ಪ ಗೆ ಪತ್ರ   

O.P/I. P NO: ಅಧ್ಯ ಯನ ವಿಷಯದ S.L ಸಂಖ್ಯಯ : ………………………………………… 

ಯೋಜನೆಯ ಶೋರ್ಷಿಕೆ: 

ಶಸ್್ತ ರ ಚಿಕಿತೆ್ಸ  ಇಂದ ಚೇತರಿಸಿಕೊಳ್ಳು ವ ಸ್ತರ್ವೈಕಲ್ ಸ್ಪ ಂಡೈಲೊಟಿಕ್ ಮೈಲೊೋಪಥಿ ರೋಗಿಗಳಲಿ್ಲ  ಕಾಲುಗಳ ಚಲನ ಕಾರ್ೈ ನಿ

ರ್ವೈಹಕ ಅಂಶಗಳ್ಳ ಮತ್್ತ  ದೇಹ ಸ್ತಮತೋಲನೆ. 

 

ಪರ ಧಾನ ತ್ನಿಖಾಧಿಕಾರಿಯ ಹೆಸರು: . ಮಿಸ್ ತಾನ್ಯಾ  ಡೈಸಿ ಫೆನ್ಯೈಂಡಿಸ್ ಸಂ: 7259923658  

ನ್ಯನು, ಶ್ರ ೋ /ಶ್ರ ೋಮತಿ ಸ್ತವ ಯಂ ಪ್ರ ೋರಣೆಯಂದ ಈ ಮೇಲೆ ತಿಳಿಸಿದ/ ನಮೂದಿಸಿದ ಸಂಶೋಧನ್ಯತಮ ಕ ಅಧಾ ರ್ನದಲಿ್ಲ  

ಭಾಗವಹಿಸ್ತಲು ಒಪ್ಪಪ ಗೆರ್ನುು  ನಿೋಡುತ್ಿದ್ದ ೋನೆ. ಮೇಲಕ ಂಡ ಅಧಾ ರ್ನದ ವಿವರಗಳನುು  ನನು  ಸ್ತವ ಂತ ಭಾಷೆರ್ಲಿ್ಲ  ಲ್ಲಖಿತ ರೂಪಲಿ್ಲ  

ತಿಳಿಪಡಿಸ್ತಲಾಗಿದ್ ಮತ್್ತ  ಮಾಹಿತಿ ಪತರ ದ ಪರ ತಿರ್ನುು  ನನಗೆ ನಿೋಡಲಾಗಿದ್. ಈ ಅಧಾ ರ್ನದ ಕುರಿತಾಗಿ ನನು  ವರ್ಾ ಕ್ಿಕ 

ವಿವರಗಳನುು  ನಮೂದಿಸಿ ಮಾಹಿತಿ ಹಾಳೆಯ ಪರ ತಿಯನ್ನು  ನನಗೆ ನಿೋಡಲಾಗಿದೆ. ನನು  ಜನಸಂಖಾಯ  ವಿವರಗಳನ್ನು  

ಗಮನಿಸಲಾಗುವುದು ಮತ್ತು  ಆಮ್ಕ್ಯ ಯ ಬ್ ಫೂಟ್ ವರ್ಕಿ ಪ್ರರ  ಎಲೆಕಾರ ಾನಿರ್ಕ ಪೆಡೋಮೋಟರ್, ಫಾಲ್್ಸ  ಎಫಿಕಸಿ ಸ್ಯ ೋಲ್ಸ ಮತ್ತು  

ಲೋವರ್ ಎರ್್ಕ ಕ್ರರ ಟಿಟಿ ಫಂಕ್ಷನಲ್ಸ ಸ್ಯ ೋಲ ಮಾಪನಗಳನುು  ಉಪಯೋಗಿಸಿಕೊಂಡು ನನು ನುು  ಪರಿಶ್ೋಲ್ಲಸ್ತಲಾಗುವುದು ಎಂದು ನನಗೆ 

ತಿಳಿಪಡಿಸ್ತಲಾಗಿದ್. ನನು  ಪಾಲೊೊ ಳ್ಳು ವಿಕೆ ಸ್ತವ ಯಂ ಪ್ರ ೋರಿತರ್ವಗಿದುದ  ಯಾವುದೇ ಸ್ತಮರ್ದಲಿಾ ದರೂ ಯಾವುದೇ ಕಾರಣಗಳನುು  

ನಿೋಡದೇ ಅಧಾ ರ್ನದಿಂದ ನ್ಯನು ಹಿನು ಡೆಯುವ ಅವಕಾಶವನುು  ಹಂದಿರುತ್್ಸೋನೆಂದು ನನಗೆ ತಿಳಿಪಡಿಸ್ತಲಾಗಿದ್. 

ನನಿು ಂದ ನಿೋಡಲಪ ಟ್ಟ  ಮಾಹಿತಿಗಳ ಗೌಪಾ ತ್ಸರ್ ಬಗೆೊ  ನನಗೆ ಭರವಸೆ ನೋಡಲಾಗಿದ್ ಮತ್್ತ  ಈ ಮೂಲಕ ಪಡೆದ 

ಮಾಹಿತಿ/ಫಲ್ಲತಾಂಷಗಳ್ಳ ಕೇವಲ ರ್ವಜ್ಞಾ ನಿಕ ಉದ್ದ ೋಶ ಮತ್್ತ  ಪರ ಕಟ್ಣೆಗಳಿಗಾಗಿ ಬಳಸ್ತಲಾಗುವುದು ಎಂದು ಸ್ತಮಮ ತಿಸುತ್್ಸೋವೆ. ನನು  

ರ್ವದಾ ಕಿೋರ್ ಆರೈಕೆ ಮತ್್ತ  ಕಾನೂನು ಹಕುಕ ಗಳನುು  ಸಂರಕಿಿ ಸ್ತಲಾಗುವುದು ಎಂಬುದನುು  ನನಗೆ ತಿಳಿಸಿ ಮನವರಿಕೆ ಮಾಡಲಾಗಿದ್. 

ಈ ಮೂಲಕ ಮೇಲಕ ಂಡ ಅಧಾ ರ್ನದಲಿ್ಲ /ಸಂಶೋಧನೆರ್ಲಿ್ಲ  ಭಾಗವಹಿಸ್ತಲು ನ್ಯನು ಸಂಪೂಣೈರ್ವಗಿ ಒಪ್ಪಪ ರುತ್್ಸೋನೆ. 

 

(ಸ್ತಹಿ/ಎಡ ಹೆಬೆ್ಬ ರಳ ಗುರುತ್ತ) 

 ಪಾಲೊೊ ಳ್ಳು ವವರ ಹೆಸ್ತರು: 

ಮಗ/ಮಗಳ್ಳ/ ಸಂಗಾತಿ 

ಸಂಪೂರ್ಿ ಅಂಚೆ ವಿಳಾಸ …………………………………… 

ನನು  ಉಪಸಿಿ ತಿಯಲಿ್ಲ  ಮೇಲ್ಲನ ಒಪಿ್ಪ ಗೆಯನ್ನು  ಪಡೆಯಲಾಗಿದೆ ಎಂದು ಪರ ಮಾಣೋಕರಿಸಲು ಇದು. 

              …………………………………………. 

       (ಪರ ಧಾನ ತ್ನಿಖಾಧಿಕಾರಿಯ ಸಹಿ)                                                                                                                                            

       ದಿನಂಕ:      

       ಸಿ ಳ: 

         1)ಸಾಕಿ್ರ  1                                                                2) ಸಾಕಿ್ರ   

 



 

                            INFORMATION FOR PARTICIPANTS OF THE STUDY. 

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 with all the relevant details of this research. It will explain the nature, the purpose, the benefits, 

the risks, discomforts, the precautions and the information about how this project will be carried out. It is 

important that you read and understand the contents of the form carefully. This form will contain certain 

scientific terms and hence, if you have any doubts or if you want more information, you are free to ask the 

study personnel or the contact person mentioned below before you give your consent and also at any time 

during the entire course of the project.  

1. Project Title: Lower extremity functional parameters and standing balance during post- operative recovery 

phase in patients with Cervical Spondylotic Myelopathy 

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

3. Name of the investigator: Tanya Daisy Fernandes M.P.T. (Neuro-Physiotherapy)  

 4.What is the purpose of this project/study?  

   The purpose of this study is to evaluate the balance control along with fear of fall and lower extremity 

functional abilities among patients who are recovering after surgical procedure for Cervical Spondylotic 

Myelopathy. 

     To compare the objective Amcube footwork pro-electronic pedometer data with age and gender matched 

normal participants group. 

 5.What is the selection procedure of the participants? (Inclusion and Exclusion criteria):   

     All patients who have been diagnosed with Cervical Spondylotic Myelopathy by a qualified 

neurosurgeon/ Neurologist and have undergone surgical decompression procedure at SDM Medical 

College and Hospital, Dharwad.  

• Inclusion criteria for Cervical Spondylotic Myelopathy patients 

1. Patients diagnosed with Cervical Spondylotic Myelopathy by a qualified neurosurgeon/ 

Neurologist undergone surgical decompression (anterior or posterior approach) 

2. Patients post operative duration of 4-6 weeks 

3. Patients well oriented 

4. Patients of both genders 

5. Patients with grade 0 to 3 on Modified Nurick grading for cervical myelopathy35 



6. Patients in 40- 60 years of age group 

7. Patients able to understand and follow commands 

8. Patients who are able to independently perform posture transitions, maintain static standing 

Exclusion Criteria for Cervical Spondylotic Myelopathy patients:  

1. Patients who underwent decompression surgery for more than once 

2. Patients with cervical myelopathy due to traumatic etiology 

3. Patients having history of any musculoskeletal injuries or disability, peripheral nerve injury of 

lower limb, that may interfere with standing ability. 

4. Patients not willing to participate  

• Inclusion criteria for aged and gender matched normative participants: 

1. Patients in 40 to 60 years of age 

2. Patient well oriented 

3. Patients of both genders included 

4. Patients who are able to independently perform postural transitions, maintain static standing 

 

• Exclusion criteria for aged and gender matched normative participants:  

1. Participants having history of any musculoskeletal injuries or disability, peripheral nerve injury 

of lower limb, that may interfere with standing ability 

2. Participants not willing to participate 

3. Participants with diabetic neuropathy 

6.How will it be carried out? (Procedure of the study)  

Participants will be briefed about the purpose of the study, the tests used and consent form will be given to 

them. Before standing on the Amcube foot work pro electronic pedometer, participants will be instructed to 

clean their feet properly with sterillium and tissue and to remove any metallic items (including toe rings) and 

any heavy items like phones, coins etc. Patients will be assisted to go on and off pedometer. Patients will be 

familiarized with trials. Participants will be asked to stand with feet together with eyes open for 30 sec and 

later eyes closed for 30 sec and reading of anterior-posterior and medial-lateral sway will be measured and 

noted. These readings will be compared with age matched normal individual. CSM patients will also be 

evaluated using falls efficacy scale and lower extremity functional scale. Similarly, quantitative Romberg 

reading will be taken from age matched normal participants group.   

7. What are the responsibilities of the participants?  

Participants must agree to adhere to the principal investigator instructions and cooperate fully with those 

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



 

8. What are the expected risks of the participants? 

 The patient may have minor risk of fall while doing the Romberg test over Amcube foot work pro-electronic       

pedometer. This risk will be avoided by demonstrating the test procedure and also will be given trials simulating 

the testing method. Also, the investigator will always stand in close proximity to patient while the test is being 

conducted to avoid any such mishaps while the patients are on Amcube foot pro-electronic pedometer.    

9. Whether my participation in this study be confidential?  

 Yes, the 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, the participants can opt out of the study at any given time during the course of the study. 

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

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

12. What happens in case of study related injury? 

 In case of any study related injury, appropriate measures will be taken care of by the principal investigator.  

13. Whether my participation in the study will cause any additional financial burden?  

No additional financial burden will be borne by the participant.  

14. Permission for publication?  

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

after the study or during the publication. 

 For any study related queries, you are free to contact, 

    1. Ms. Tanya Daisy Fernandes  

SDM College of Physiotherapy,  

   Manjushri Nagar, Sattur, Dharwad- 580009  

   Contact No: 7259923658   Email id: tanyafernandes43@gmail.com  

      2.Dr. Sudhir Bhatbolan. 

        Associate Professor 

        SDM college of physiotherapy, Sattur, Dharwad- 580009  

        Mobile no- 9886475757   Email id: sudhirbhatbolan@gmail.com 

mailto:tanyafernandes43@gmail.com
mailto:sudhirbhatbolan@gmail.com
mailto:n@gmail.com


 

                                                                            ಅಧಾ ರ್ನದ ಮಾಹಿತಿ  

ಆತಿಮ ೋರ್ ಭಾಗಿೋದಾರರೇ, 

ಈ ಸಂಶೋಧನ್ಯ ಯೋಜನೆರ್ಲಿ್ಲ  ಭಾಗವಹಿಸ್ತಲು ನಿಮಮ  ಆಸ್ತಕ್ಿರ್ನುು  ನ್ಯನು ಸ್ವವ ಗತಿಸುತ್್ಸವೆ ಮತ್್ತ  ಧನಾ ರ್ವದಗಳನುು  

ಅಪ್ಪೈಸುತ್್ಸೋವೆ. ಈ ಅಧಾ ರ್ನದಲಿ್ಲ  ಪಾಲೊೊ ಳ್ಳು ವ ಮುನು  ಈ ಸಂಶೋಧನೆರ್ನುು  ಏಕೆ ನಡೆಸ್ತಲಾಗುತ್ಿದ್ ಎಂಬುವುದನುು  ನಿೋವು 

ಅರ್ೈಮಾಡಿಕೊಳ್ಳು ವುದು ಮುಖ್ಾ . ಈ ಮಾಹಿತಿ ಪತರ ವು ನಿಮಗೆ ಸಂಶೋಧನೆರ್ ಎಲಿಾ  ಸಂಬಂಧಿತ ವಿವರಗಳನುು  ಒದಗಿಸುತ್ದ್. 

ಇದು ಅಧಾ ರ್ನದ ಪರ ಕೃತಿ, ವಿವರ, ಪರ ಯೋಜನೆಗಳ್ಳ, ಅನುಕೂಲತ್ಸಗಳ್ಳ, ಮುನೆು ಚಚ ರಿಕೆಗಳನುು  ಮತ್್ತ  ಈ ಯೋಜನೆಗಳನುು  ಹೇಗೆ 

ನಿವೈಹಿಸ್ತಲಾಗುತ್ದ್ ಎಂಬುದರ ಬಗೆೊ  ವಿವರಿಸುತ್ದ್. ನಿೋವು ಪತರ ದ ವಿಷರ್ವನುು  ಎಚಚ ರಿಕೆಯಂದ ಓದುವುದು ಮತ್್ತ  

ಅರ್ೈಮಾಡಿಕೊಳ್ಳು ವುದು ಮುಖ್ಾ . ಈ ನಮೂನೆಯು ರ್ವಜ್ಞಾ ನಿಕ ಪದಗಳನುು  ಒಳಗಂಡಿರಬಹುದು. ಆದದ ರಿಂದ, ಈ ಕುರಿತಾಗಿ 

ನಿಮಗೆ ಯಾವುದೇ ಸಂದೇಹವಿದದ ರೆ ಅರ್ರ್ವ ನಿಮಗೆ ಹೆಚಿಚ ನ ಮಾಹಿತಿ ಬೇಕಿಕ ದದ ರೆ/ ನಿೋವು ಬರ್ಸಿದರೆ ನಿೋವು ನಿಮಮ  ಸ್ತಮಮ ತಿರ್ನುು  

ನಿೋಡಲು ಮೊದಲು ಮತ್್ತ  ಯೋಜನೆರ್ ಸಂಪೂಣೈ ಅವಧಿರ್ಲಿ್ಲ  ಯಾವುದೇ ಸ್ತಮರ್ದಲಿ್ಲ  ಕೆಳಗೆ ಉಲಿೆ ೋಖಿಸಿದ ಅಧಾ ರ್ನ 

ಸಿಬೆ ಂದಿ ಅರ್ರ್ವ ಸಂಪಕೈ ವಾ ಕ್ಿರ್ನುು  ಕೇಳಲು ನಿೋವು ಸ್ತವ ತಂತರ ರು.  

 

೧. ಸಂಶೋಧನೆರ್ ಶ್ೋರ್ಷೈಕೆ: 

ಶಸ್್ತ ರ ಚಿಕಿತೆ್ಸ  ಇಂದ ಚೇತರಿಸಿಕೊಳ್ಳು ವ ಸ್ತರ್ವೈಕಲ್ ಸ್ಪ ಂಡೈಲೊಟಿಕ್ ಮೈಲೊೋಪಥಿ ರೋಗಿಗಳಲಿ್ಲ  ಕಾಲುಗಳ ಚಲನ ಕಾರ್ೈ ನಿ

ರ್ವೈಹಕ ಅಂಶಗಳ್ಳ ಮತ್್ತ  ದೇಹ ಸ್ತಮತೋಲನೆ. 

೨. ಇಲಾಖೆ ಮತ್್ತ  ಸಂಸೆೆ : ಎಸ್. ಡಿ. ಎಂ ಫಿಸಿಯೋಥೆರಪ್ಪ ಕಾಲೇಜು, ಸ್ತತ್್ತರು, ಧಾರರ್ವಡ. 

೩. ಸಂಶೋಧಕರ ಹೆಸ್ತರು: ಮಿಸ್ ತಾನ್ಯಾ  ಡೈಸಿ ಫೆನ್ಯೈಂಡಿಸ್ 

4. ಈ ಯೋಜನೆರ್/ಅಧಾ ರ್ನದ ಉದ್ದ ೋಶವೇನು 

ಸ್ತರ್ವೈಕಲ್ ಸ್ವಪ ಂಡಿಲೊೋಟಿಕ್ ಮೈಲೊೋಪತಿರ್ ಶಸ್್ತ ರಚಿಕಿತೆ್ಸ  ಇಂದ ಚೇತರಿಸಿಕೊಳ್ಳು ತ್ಿರುವ ರೋಗಿಗಳಲಿ್ಲ  ಪತನದ ಭರ್ ಮತ್್ತ  

ಕಾಲುಗಳ ಕಿರ ಯಾತಮ ಕ ಸ್ವಮರ್ಾ ೈಗಳ ಜೊತ್ಸಗೆ ಸ್ತಮತೋಲನ ನಿಯಂತರ ಣವನುು  ಮೌಲಾ ಮಾಪನ ಮಾಡುವುದು ಈ ಅಧಾ ರ್ನದ 

ಉದ್ದ ೋಶರ್ವಗಿದ್. 

 ೫.ಭಾಗವಹಿಸುವಿಕೆರ್ ಆಯ್ಕಕ  ವಿಧಾನ ಯಾವುದು? (ಸೇಪೈಡೆ ಮತ್್ತ  ಪರ ತ್ಸಾ ೋಕಿಸುವ ಮಾನದಂಡಗಳನುು  ಒಳಗಡಂತ್ಸ) 

ಅಹೈ ನರಶಸ್್ತ ರಚಿಕಿತೆ ಕ/ನರವಿಜ್ಞಾ ನಿಗಳಿಂದ ಸ್ತವಿೈಕಲ್ ಸ್ವಪ ಂಡಿಲೊೋಟಿಕ್ ಮೈಲೊೋಪತಿ ರೋಗನಿಣೈರ್ 

ಮಾಡಲಪ ಟ್ಟ  ಎಲಿಾ  ರೋಗಿಗಳ್ಳ ಮತ್್ತ  ಧಾರರ್ವಡದ ಎಸ್. ಡಿ. ಎಂ ರ್ವದಾ ಕಿೋರ್ ಕಾಲೇಜು ಮತ್್ತ  ಆಸ್ತಪ ತ್ಸರ ರ್ಲಿ್ಲ  

ಶಸ್್ತ ರಚಿಕಿತೆಾ  ನಿಶಾ ಕ್ಿ  ಪರ ಕಿರ ಯ್ಕಗೆ ಒಳಗಾಗಿದಾದ ರೆ. 

 

ಸೇಪೈಡೆರ್ ಮಾನದಂಡ: 

• ಅಹೈ ನರಶಸ್್ತ ರಚಿಕಿತೆ ಕ/ನರಶಾಸ್್ತ ರಜಾ ರಿಂದ ಸ್ವಪ ಂಡಿಲೊೋಟಿಕ್ ಮೈಲೊೋಪತಿ ರೋಗನಿಣೈರ್ ಮಾಡಿದ ಹಾಗೂ  

ಶಸ್್ತ ರಚಿಕಿತೆಾ  ಡಿಕಂಪ್ರ ಷನ ಗೆ ಒಳಗಾದ ರೋಗಿಗಳ್ಳ (ಮುಂಭಾಗದ ಅರ್ರ್ವ ಹಿಂಭಾಗದ ವಿಧಾನ) 

• ಶಸ್್ತ ರಚಿಕಿತೆ್ಸ ರ್ ನಂತರದ 4-6 ರ್ವರಗಳವರೆಗಿನ ಅವಧಿರ್ ರೋಗಿಗಳ್ಳ 

• ಅರಿವು/ ಪರ ಜ್ಞಾ  ಇರುವ ರೋಗಿಗಳ್ಳ 

• ಲ್ಲಂಗ ಭೇಧವಿರುವುದಿಲಿ  

•  ನುರಿಕ್ ಗೆರ ೋಡಿಂಗ ನಲಿ್ಲ  ಗೆರ ೋಡ್ 0 ರಿಂದ 3 ರವರೆಗೆ ರೋಗಿಗಳ್ಳ 



• 40- 60 ವಷೈ ವಯೋಮಾನದ ರೋಗಿಗಳ್ಳ 

• ಆಜ್ಞಾ ಗಳನುು  ಅನುಸ್ತರಿಸ್ತಲು ಸ್ತಮರ್ೈರಿರುವ ರೋಗಿಗಳ್ಳ 

• ಸ್ತವ ತಂತರ ರ್ವಗಿ ನಿಲಿಲು ಹಾಗೂ ಭಂಗಿ ಸೆಿ ತಾ ಂತರಗಳನುು  ನಿವೈಹಿಸ್ತಲು ಸ್ವಧಾ ರ್ವಗುವ ರೋಗಿಗಳ್ಳ. 

ಪರ ತ್ಸಾ ೋಕಿಸುವ ಮಾನದಂಡ: 

• ಒಂದಕಿಕ ಂತ ಹೆಚ್ಚಚ  ಬಾರಿ ಡಿಕಂಪ್ರ ಷನ ಶಸ್್ತ ರಚಿಕಿತೆ್ಸ ಗೆ ಒಳಗಾದ ರೋಗಿಗಳ್ಳ 

• ಅಪಘಾತದ ಕಾರಣದಿಂದಾಗಿ ಸ್ತರ್ವೈಕಲ್ ಮೈಲೊೋಪತಿ ಹಂದಿದ ರೋಗಿಗಳ್ಳ 

 • ನಿಲಿು ವ ಸ್ವಮರ್ಾ ೈಕೆಕ  ಅಡಿಿ ಯಾಗುವ ಎಲುಬು/ಕಿೋಲು/ಸ್ವು ಯು/ಅಂಗರ್ವಕಲಾ ತ್ಸ/ನರ ದೋಶಗಳ್ಳ  

• ಭಾಗವಹಿಸ್ತಲು ಸಿಧಿ ರಿಲಿದ ರೋಗಿಗಳ್ಳ 

 

ನಿಯಂತರ ಣ ಗುಂಪ್ಪಗೆ ಸೇಪೈಡೆ ಮಾನದಂಡಗಳ್ಳ: 

• 40 -60 ವಷೈ ವರ್ಸೆಿ ನ ವಾ ಕ್ಿಗಳ್ಳ 

• ಲ್ಲಂಗ ಭೇಧವಿರುವುದಿಲಿ  

• ಅರಿವು/ ಪರ ಜ್ಞಾ  ಇರುವ ವಾ ಕ್ಿಗಳ್ಳ 

• ಸ್ತವ ತಂತರ ರ್ವಗಿ ಭಂಗಿ ಸೆಿ ತಾ ಂತರಗಳನುು  ನಿವೈಹಿಸುವ ಸ್ವಮರ್ಾ ೈವಿರುವ ವಾ ಕ್ಿಗಳ್ಳ. 

 

ಪರ ತ್ಸಾ ೋಕಿಸುವ ಮಾನದಂಡಗಳ್ಳ: 

• ನಿಲಿು ವ ಸ್ವಮರ್ಾ ೈಕೆಕ  ಅಡಿಿ ಯಾಗುವ ಎಲುಬು/ಕಿೋಲು/ಸ್ವು ಯು/ಅಂಗರ್ವಕಲಾ ತ್ಸ/ನರ ದೋಶಗಳ್ಳ  

• ಭಾಗವಹಿಸ್ತಲು ಸಿಧಿ ರಿಲಿದ ವಾ ಕ್ಿಗಳ್ಳ 

6. ಅದನುು  ಹೇಗೆ ಕೈಗಳು ಲಾಗುವುದು? (ಅಧಾ ರ್ನದ ಕಾರ್ೈವಿಧಾನ) 

  ಭಾಗವಹಿಸುವವರಿಗೆ ಅಧಾ ರ್ನದ ಉದ್ದ ೋಶ, ಬಳಸಿದ ಪರಿೋಕಿೆ ಗಳ ಬಗೆೊ  ವಿವರಿಸ್ತಲಾಗುವುದು ಮತ್್ತ  ಅವರಿಗೆ ಒಪ್ಪಪ ಗೆ 

ನಮೂನೆರ್ನುು  ನಿೋಡಲಾಗುತ್ದ್. ಆಂಕೂಾ ಬ್ ಫುಟ ವಕ್ೈ ಪ್ರರ  ಎಲೆಕಾಟ ರನಿಕ್ ಪ್ಡೋಮಿೋಟ್ರ ನಲಿ್ಲ  ನಿಲಿು ವ 

ಮೊದಲು, ಭಾಗವಹಿಸುವವರು ತಮಮ  ಪಾದಗಳನುು  ಸೆಟ ರಿಲ್ಲರ್ಮ್ ಮತ್್ತ  ಟಿಶ್ಯಾ ನಿಂದ ಸ್ತರಿಯಾಗಿ ಸ್ತವ ಚಛ ಗಳಿಸ್ತಲು 

ಮತ್್ತ  ಯಾವುದೇ ಲೊೋಹಿೋರ್ ವಸ್ು ಗಳನುು  (ಟೋ ರಿಂಗ ಗಳನುು  ಒಳಗಂಡಂತ್ಸ) ಮತ್್ತ  ಫೋನ ಗಳ್ಳ ಮತ್್ತ  

ನ್ಯಣಾ ಗಳಂತಹ ಯಾವುದೇ ಭಾರರ್ವದ ವಸ್ು ಗಳನುು  ತ್ಸಗೆದುಹಾಕಲು ಸೂಚಿಸ್ತಲಾಗುತ್ದ್. ರೋಗಿಗಳಿಗೆ ಸ್ತಹಾರ್ 

ಮಾಡಲಾಗುತ್ದ್. ಪ್ಡೋಮಿೋಟ್ರ ಮೇಲೆ ಮತ್್ತ  ಹರಗೆ ಹೋಗಲು.  ರೋಗಿಗಳ್ಳ ಪರ ಯೋಗಗಳಂದಿಗೆ 

ಪರಿಚಿತರಾಗಿರುತ್ಾರೆ. ಭಾಗವಹಿಸುವವರು 30 ಸೆಕೆಂಡುಗಳ ಕಾಲ ಕಣ್ಣು ಗಳನುು  ತ್ಸರೆದಿರುವಂತ್ಸ ಪಾದಗಳನುು  ಒಟಿಟ ಗೆ 

ನಿಲಿು ವಂತ್ಸ ಕೇಳಲಾಗುತ್ದ್ ಮತ್್ತ  ನಂತರ 30 ಸೆಕೆಂಡುಗಳ ಕಾಲ ಕಣ್ಣು ಗಳನುು  ಮುಚಚ ಲಾಗುತ್ದ್ ಮತ್್ತ  ಮುಂಭಾಗದ-

ಹಿಂಭಾಗ ಮತ್್ತ  ಮಧಾ ದ-ಪಾಶವ ೈದ ಸೆವ ೋರ್ ಓದುವಿಕೆರ್ನುು  ಅಳೆರ್ಲಾಗುತ್ದ್ ಮತ್್ತ  ಗಮನಿಸ್ತಲಾಗುತ್ದ್. ಈ 

ರ್ವಚನಗೋರಿ್ಷ ಗಳನುು  ವರ್ಸೆಿ ಗೆ ಹಂದಿಕೆಯಾಗುವ ಸ್ವಮಾನಾ  ವಾ ಕ್ಿಗಳಂದಿಗೆ ಹೋಲ್ಲಸ್ತಲಾಗುತ್ದ್. CSM 

ರೋಗಿಗಳನುು  ಫಾಲೆ್ ಎಫಿಕಸಿ ಸೆಕ ೋಲ್ ಮತ್್ತ  ಲೊೋವರ ಎಕೆ್ ಟಿರ ಟಿ ಫಂಕ್ಷನಲ್ ಸೆಕ ೋಲ್ ಬಳಸಿ ಮೌಲಾ ಮಾಪನ 

ಮಾಡಲಾಗುತ್ದ್. ಅದೇ ರಿೋತಿ, ವರ್ಸೆಿ ಗೆ ಹಂದಿಕೆಯಾಗುವ ನಿಯಂತರ ಣ ಗುಂಪ್ಪನಿಂದ ಪರಿಮಾಣಾತಮ ಕ ರಂಬಗೈ 

ಓದುವಿಕೆರ್ನುು  ತ್ಸಗೆದುಕೊಳು ಲಾಗುತ್ದ್.  

7.ಭಾಗವಹಿಸುವವರ ಜರ್ವಬಾದ ರಿಗಳೇನು? 

ಭಾಗವಹಿಸುವವರು ಪರ ಧಾನ ತನಿಖಾಧಿಕಾರಿರ್ ಸೂಚನೆಗಳಿಗೆ ಬದಿ ರ್ವಗಿರಲು ಒಪ್ಪಪ ಕೊಳು ಬೇಕು ಮತ್್ತ  

ಅಧಾ ರ್ನವನುು  ನಡೆಸುವವರಂದಿಗೆ ಸಂಪೂಣೈರ್ವಗಿ ಸ್ತಹಕರಿಸ್ತಬೇಕು ಮತ್್ತ  ಯಾವುದೇ ಅಹಿತಕರ ಅನುಭವದ 

ಸಂದಭೈದಲಿ್ಲ  ಪರ ಧಾನ ತನಿಖಾಧಿಕಾರಿಗೆ ತಿಳಿಸ್ತಬೇಕು.  



8.ಭಾಗವಹಿಸುವವರಿಗೆ ನಿರಿೋಕಿಿ ತ ಅಪಾರ್ಗಳ್ಳ ಯಾವುವು? 

ಅಂತ್ಸಯೇ, ಯಾವುದೇ ಅಪಾರ್ಗಳನುು  ನಿರಿೋಕಿಿ ಸ್ತಲಾಗುವುದಿಲಿ , ಆದರೆ ಪರಿೋಕಿೆ ಗಳನುು  ನಿವೈಹಿಸುರ್ವಗ ರೋಗಿಗಳ್ಳ 

ದಣಿದಿದದ ಲಿ್ಲ , ಪರಿೋಕಿೆ ಗಳನುು  ಕೊನೆಗಳಿಸ್ತಲಾಗುತ್ದ್ ಮತ್್ತ  ಪರ ಮುಖ್ ತನಿಖಾಧಿಕಾರಿಗಳ್ಳ ಸೂಕ್ ಕರ ಮಗಳನುು  

ತ್ಸಗೆದುಕೊಳ್ಳು ತ್ಾರೆ. 

9.ಈ ಅಧಾ ರ್ನದಲಿ್ಲ  ನನು  ಭಾಗವಹಿಸುವಿಕೆ ಗೌಪಾ ರ್ವಗಿರುವುದೇ? 

 ಹೌದು, ಅಧಾ ರ್ನದ ಸ್ತಮರ್ದಲಿ್ಲ  ಮತ್್ತ  ನಂತರ ಭಾಗವಹಿಸುವವರ ಗೌಪಾ ತ್ಸ ಮತ್್ತ  ಗೌಪಾ ತ್ಸರ್ನುು  

ಕಾಪಾಡಿಕೊಳು ಲಾಗುತ್ದ್. 

10.ಅಧಾ ರ್ನದ ಅವಧಿರ್ಲಿ್ಲ  ನ್ಯನು ಯಾವುದೇ ಸ್ತಮರ್ದಲಿ್ಲ  ಅಧಾ ರ್ನದಿಂದ ಹಿಂದ್ ಸ್ತರಿರ್ಬಹುದೇ? 

ಹೌದು, ಭಾಗವಹಿಸುವವರು ಅಧಾ ರ್ನದ ಅವಧಿರ್ಲಿ್ಲ  ಯಾವುದೇ ಸ್ತಮರ್ದಲಿ್ಲ  ಅಧಾ ರ್ನದಿಂದ 

ಹರಗುಳಿರ್ಬಹುದು.   

11.ಯಾವುದೇ ಹಸ್ತ ಸಂಶೋಧನೆಗಳ್ಳ/ಮಾಹಿತಿ ಇದದ ರೆ, ನನಗೆ ತಿಳಿಸ್ತಲಾಗುವುದೇ? 

ಹೌದು, ಭಾಗವಹಿಸುವವರಿಗೆ ಹಸ್ತ ಸಂಶೋಧನೆಗಳ್ಳ/ಅಧಾ ರ್ನದ ಮಾಹಿತಿರ್ ಬಗೆೊ  ತಿಳಿಸ್ತಲಾಗುವುದು. 

12.ಅಧಾ ರ್ನ-ಸಂಬಂಧಿತ ಗಾರ್ದ ಸಂದಭೈದಲಿ್ಲ  ಏನ್ಯಗುತ್ದ್? 

 ಯಾವುದೇ ಅಧಾ ರ್ನ-ಸಂಬಂಧಿತ ಗಾರ್ದ ಸಂದಭೈದಲಿ್ಲ , ಪರ ಮುಖ್ ತನಿಖಾಧಿಕಾರಿಗಳ್ಳ ಸೂಕ್ ಕರ ಮಗಳನುು  

ತ್ಸಗೆದುಕೊಳ್ಳು ತ್ಾರೆ.  

13.ಅಧಾ ರ್ನದಲಿ್ಲ  ನನು  ಭಾಗವಹಿಸುವಿಕೆಯು ಯಾವುದೇ ಹೆಚ್ಚಚ ವರಿ ಆಥಿೈಕ ಹರೆರ್ನುು  ಉಂಟುಮಾಡುತ್ದ್ಯೇ? 

ಭಾಗವಹಿಸುವವರಿಗೆ ಯಾವುದೇ ಹೆಚ್ಚಚ ವರಿ ಆಥಿೈಕ ಹರೆ ಬೋಳ್ಳವುದಿಲಿ . 

14. ಪರ ಕಟ್ಣೆಗೆ ಅನುಮತಿ? 

ಅಧಾ ರ್ನದ ನಂತರ ಪಡೆದ ಫಲ್ಲತಾಂಶಗಳನುು  ರ್ವಜ್ಞಾ ನಿಕ ಉದ್ದ ೋಶಗಳಿಗಾಗಿ ಪರ ಕಟಿಸ್ತಬಹುದು. ಆದಾಗೂಾ , ಅಧಾ ರ್ನ 

ಅರ್ರ್ವ ಭಾಗವಹಿಸುವಿಕೆರ್ ನಂತರವೂ ಗುರುತನುು  ಬಹಿರಂಗಪಡಿಸ್ತಲಾಗುವುದಿಲಿ .  

ಯಾವುದೇ ಅಧಾ ರ್ನ ಸಂಬಂಧಿತ ಪರ ಶ್ನು ಗಳಿಗೆ, ನಿೋವು ಸಂಪಕಿೈಸ್ತಲು ಮುಕ್ರಾಗಿದಿದ ೋರಿ, 

 

1. ಮಿಸ್ ತಾನ್ಯಾ  ಡೈಸಿ ಫೆನ್ಯೈಂಡಿಸ್ 

     ಎಸ್ ಡಿಎಮ್ ಕಾಲೇಜ್ ಆಫ್ ಫಿಸಿಯೋಥೆರಪ್ಪ, 
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     ಧಾರರ್ವಡ- 580009 
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DEMOGRAPHIC DATA SHEET 

1) Name: 

2) Age: 

3) Gender: 

4) Address: 

 

5) Contact number: 

6) Reported other medical condition: 

 

7) Excess to rehabilitation services: yes/no 

 

If yes – duration:  

 

 

8) Pain history on VAS: 

 

9)  Bodychart:

 

10) History of fall: 

               Number of falls: 

• Pre-operative: 

• Post-operative: 

 

 



        11)   Nurick Scale: 

0 – Signs or symptoms of root involvement, but without evidence of spinal cord disease 

1 – Sings of spinal cord disease, but no difficulty in walking  

2- Slight difficulty in walking but can get up from squatting or sitting on ground without vertical 

support 

3- Difficulty in walking and requires vertical support to get up from squatting or sitting on 

ground  

4- Able to walk only with someone else’s help or with the aid of a frame  

5- Chair- bound or bed ridden 
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ಲೋವರ್ ಎಕ್ಸ ್ಟಿ್ರಟ್ರ ಫಂಷನಲ್ ಸ್ಕ ೋಲ್ 

 

 

1. ನಿಮ್ಮ  ಯಾವುದೇ ಕೆಲಸ, ಮ್ನೆಗೆಲಸ, ಅಥವಾ ಶಾಲಾ ಚಟುವಟ್ರಕೆಗಳು. 

 2. ನಿಮ್ಮ  ಸಾಮಾನಯ  ಹವಾಯ ಸಗಳು, ಮ್ನರಂಜನಾ ಅಥವಾ ಕಿ್ ೋಡಾ ಚಟುವಟ್ರಕೆಗಳು. 

 3. ಸಾಾ ನದ ಒಳಗೆ ಅಥವಾ ಹೊರಗೆ ಹೊೋಗುವುದು. 

 4. ಕೊಠಡಿಗಳ ನಡುವೆ ನಡೆಯುವುದು. 

 5. ನಿಮ್ಮ  ಬೂಟುಗಳು ಅಥವಾ ಸಾಕ್ಸ  ಅನ್ನಾ  ಹಾಕುವುದು. 

 6. ಸಾಕ ಾ ಟ್ರಿಂಗ್. 

 7. ನೆಲದಿಂದ ದನಸಿ ಚೋಲದಂತೆ ವಸ್ತು ವನ್ನಾ  ಎತ್ತು ವುದು. 

 9. ನಿಮ್ಮ  ಮ್ನೆಯ ಸ್ತತ್ು  ಭಾರೋ ಚಟುವಟ್ರಕೆಗಳನ್ನಾ  ನಡೆಸ್ತವುದು. 

 8. ನಿಮ್ಮ  ಮ್ನೆಯ ಸ್ತತ್ು  ಸಾ ಲಪ  ಚಟುವಟ್ರಕೆಗಳನ್ನಾ  ನಿವವಹಿಸ್ತವುದು. 

 10. ಕಾರನೊಳಗೆ ಅಥವಾ ಹೊರಗೆ ಹೊೋಗುವುದು. 

 11. ಎರಡು ಬ್ಲಾ ಕ್ಗ ಳನ್ನಾ  ವಾಕ್ಿಂಗ್. 

 12. ಒಿಂದು ಮೈಲಿ ನಡೆಯುವುದು. 

13. ಮೆಟಿ್ರಲುಗಳ ಮೇಲೆ ಅಥವಾ ಕೆಳಗೆ ಹೊೋಗುವುದು. 

 14. ಒಿಂದು ಗಂಟೆ ನಿಲುಾ ವುದು. 15. ಒಿಂದು ಗಂಟೆ ಕುಳಿತ್ತಕೊಳುು ವುದು. 

 16. ಸಮ್ ನೆಲದ ಮೇಲೆ ಓಡುವುದು. 

 17. ಅಸಮ್ ನೆಲದ ಮೇಲೆ ಓಡುವುದು. 

 18. ವೇಗವಾಗಿ ಓಡುವಾಗ ಚೂಪಾದ ತಿರುವುಗಳನ್ನಾ  ಮಾಡುವುದು. 

 19. ಜಿಗಿತ್ 

20. ಹಾಸಿಗೆಯಲಿಾ  ರೋಲಿಿಂಗ್. 



 

                                              

                                                                                            DATA COLLECTION SHEET 

 

 

 

 

 

SI.NO Name Age  Gender Comorbidities VAS 

score  

Modified 

Nurick 

scale 

FES-I LEFS 
Amcube foot work 

pro-electronic 

pedometer 

1                   

2                   

3                   

4                   

5                   
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 Lower Extremity Functional Parameters and Standing Balance During      
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