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Abstract
Introduction: Neck pain possess a major problem to the society and is a common reason for consultation with physician, rheumatologist, orthopaedic , physiotherapist, etc. The most common cause of mechanical neck pain is degenerative cervical spondylosis which is   commonly, mostly asymptomatic condition, occurring as a result of age related degenerative changes in the cervical spine.
Methods: Eighty patients with mechanical neck pain whose pain was more than three months ,were studied. Thirty  healthy volunteers, matched in age and gender and did not have neck pain for at least three months before, were enrolled and accepted as a control group.The patient group consisted of  34 males (42.5%) and 46 females (57.5%), mean age of 43.86±1.48 years. The control group consisted of  12 males (40%) and 18 females (60%), mean age was 45. 90±1.82 years.All patients underwent electromyography, Nerve conduction study ,Visual Analogue Score and X-Ray examination ,twenty of them underwentMagnetic resonance imaging . Electromyography, Nerve conduction study performed for control group .
Results:Eighty percent  of patients   had age between 30 to 59years. In this study females were more common. There was significant (p<0.05) relationship between age and positive electromyography, age and nerve conduction study. There was significant (p <0.05) relationship between cervical roots lesions severity on electromyography and Visual Analogue Score. There was no significant (p>0.05)  relationship between X-Ray grading and electromyography roots lesions severity.
Conclusion: Electrophysiological tests should be done for each patient with neck pain even without obvious neurological deficits.
الخلاصة 
المقدمة: يشكل الم الرقبة مشكلة كبرى للمجتمع ، وهو سبب شائع لاستشارة طبيب الامراض الباطنية ، طبيب المفاصل ، طبيب امراض العظام ، طبيب العلاج الطبيعي ...... الخ 
يشكل مرض سوفان الفقرات العنقية السبب الاكثر شيوعاً لالام الرقبة الميكانيكية وهو في الغالب لا يصاحبه اعرض ويحدث نتيجة التغيرات الانتكاسية المرتبطة بالعمر في العمود الفقري العنقي.
طرق العمل: ثمانون مريضاً يعانون من الالام الميكانيكية للرقبة والذين كانت مدة الالم لديهم تزيد عن ثلاثة اشهر خضعوا للدراسة . ثلاثون متطوعاً اصحاء مطابقين بالسن والعمر والذين لم يعانوا من الام الرقبة لمدة تزيد عن ثلاثة اشهر تم قبولهم كسيطرة صحية . تكونوا المرضى من 34 ذكر (42.5%)  و 46 انثى (57.5%) وكان معدل اعمارهم 43.86±1.48 سنة . تكونت مجموعة السيطرة من 12 ذكر (40% ) و 18 انثى(60%) وكان معدل اعمارهم 45. 90±1.82 سنة . 
خضع جميع المرضى لفحص تخطيط العضلات ، تخطيط الاعصاب ، فحص النقاط البصرية التماثلية والاشعة السينية ، وعشرون من المرضى خضعوا للتصوير بالرنين المغناطيسي . 
النتائج: كانت اعمار ثمانون بالمئة من المرضى تتراوح بين 30 سنة و 59 سنة . كانت الاناث الاكثر شيوعاً . كانت هناك علاقة ايجابية بين العمر والنتيجة الموجبة لتخطيط العضلات . كانت هناك علاقة ايجابية بين شدة اصابة جذور الاعصاب العنقية وتخطيط العضلات وكذلك فحص النقاط البصرية التماثلية . 
لم تكن هناك علاقة ايجابية بين نتائج فحص الاشعة السينية وشدة اصابة جذور الاعصاب العنقية . 
الاستنتاج: كل مريض يعاني من الآلام الميكانيكية للرقبة يجب ان يخضع للفحوصات الكهروفسلجية حتى عند عدم وجود خلل عصبي ملحوظ .
ــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ
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Introduction
T
he neck, or cervical spine, is formed by seven square-shaped bones (cervical vertebrae), which are stacked one on top of another [1]. Between the vertebrae are discs, which function as shock absorbers, cushioning one bone from another. Applying excessive pressure to the disc causes the inner gelatin-like material to protrude through its outer capsule; this is called a herniated disc [2]. The roots of the brachial plexus are formed by the anterior primary rami of cervical root 5 to thoracic root 1 inclusive, with occasional contributions from cervical root 4 and thoracic root 2 [3]. The most common cause of mechanical neck pain is degenerative cervical spondylosis which is a common, mostly asymptomatic condition, occurring as a result of age-related degenerative changes in the cervical spine [4].
 Electrophysiological methods studies provide information on the course of the nerve disease that can be hyper acute (one week), acute (a few weeks), sub-acute (a few weeks to a few months) or chronic (months to years) [5].X-Ray imaging plays an important role in evaluating patients with chronic neck pain .Magnetic resonance imaging of the cervical spine is the investigation of choice if more serious pathology is suspected[6].

This study aims to:
1. Identify the physio-clinical manifestation of mechanical neck pain. 
1. Elucidate the electrophysiological changes in patients with mechanical neck pain.
1. Demonstrate the disproportion between radiological findings and the electrophysiological studies.

Materials and Methods
A cross sectional study of eighty patients with mechanical neck pain whose pain was more than three months were studied at Neurophysiology departments in Merjan teaching hospital in Al-Hilla city. The study was conducted in the period from October  2012  to May   2013. Thirty apparent  healthy volunteers (age , gender matched and without neck pain for more than three months) were accepted as a control group. The patient group consisted of  34 males (42.5%) and 46 females (57.5%), their ages ranged from 28 to 70 years, with a mean age of 43.86±1.48 years:
- 7.5% of patients were less than 30 years, 45% of patients were  30-44 years,35% of patients were  45-59 years, 12.5% of patients were ≥ 60years. 
The control group consisted of  12 males (40%) and 18 females (60%),  mean age was 45. 90±1.82 years. According to age :30-39 years was 17% of control group , age group 40-49 years was 26%  and age group 50-60 years was 57%.The patients underwent the following tests:
1-Electromyography: Electromyography is most commonly used to investigate weakness and helps distinguish myopathic from neurogenic causes. Fine needles (gage 20-25mm and length 30-45mm)  were inserted into muscle fibers and then the patient was asked to contract these muscles[7].
2-Nerve conduction study:Nerve conduction studytest of the median and ulnar nerve was done for 160 arms of patients group and 60arms of control group in the electrophysiological department in Merjan teaching hospital according to the electrodiagnostic protocol recommended by American Association of Electrodiagnostic Medicine (AAEM) [8].
3- Visual Analogue Scale: The severity of neck pain was examined by  Visual Analogue Scale (VAS) which is a measurement instrument that tries to measure a characteristic or attitude that is believed to range across a continuum of values and cannot easily be directly measured[9].
4-X-Ray.
5-Magnetic resonance imaging: Magnetic resonance imagingdone for twenty of patients with progressive ,un resolving neck pain and/or neurological deficits.
The control group underwentelect-romyography and Nerve conduction studytest only.
Exclusions Criteria:
[bookmark: _GoBack]Patients with hyperthyroidism, hypothyroidism ,high ESR level, neck trauma, diabetes mellitus, hypertension, rheumatoid arthritis or any inflammatory tissue disorders, neck and upper limbs surgery, patients with pace maker. Alcohol or other drugs abuse,  history of previous median and/or ulnar nerves and brachial plexus injury or mechanical problems in the neck like a cyst, tumor compressing the  vertebrae or the cervical roots, congenital anomalies (e.g. scoliosis, spina bifida ) and infections (systemic or neck infection).  
Statistical analysis:
Analysis of variantsindependent  Chi-Square test was used to determine the significance level of difference in our parameters. The difference was considered significant when the probability (P) was less than 0.05 (P<0.05) and non - significant when the probability was more than 0.05 (P>0.001) [10].

Results
In this study there was significant (p < 0.05) relationship between age and mechanical neck pain. 
Ninety percent of the patients had positive electromyography and 10% had negative electromyography results.
Distribution of sex according to positive electromyography was:
-57% of positive patients were female.
-43% of positive patients were male 
There was significant (p<0.05) relationship between age and positive electromyography.
cervical roots lesions segments were:
-5.5%  of patients had C4-C5 cervical roots lesion segment. 
-50%   of patients had C5-C6 roots lesion segment.
-11.5%  of patients had C6-C7 root lesion segment.  
-33%  of patients had C4,C5,C6,C7 roots lesion segment .
So the highest  result  in patients who suffering from neck pain was C5-C6 roots lesion segment .
The results showed that 31.25% of the patients had mild roots lesions , 43.75% had moderate lesion and 15% had sever roots lesions .
The sensitivity of electromyography test was 90% ,the specificity of the test was 10% while that  the sensitivity of the NCS test is (20%) ,the specificity is (80%).
Nerve conduction study distribution was:
Eighty percent of patients and control group showed negative nerve conduction study and 20%  showed positive results. All positive results revealed Carpal Tunnel Syndrome findings.
Distribution of patients with neck pain according to pain radiation was:
-65% of patients had bilateral neck pain.  
-13% of patients had unilateral left pain.
-10% of patients had unilateral right .
-12% of patients had non radiated neck pain .
There was significant (p <0.05)  relationship between the duration and severity of cervical roots lesion on electromyography.
There was significant relationship (p <0.05) between cervical roots lesions severity on electromyography and Visual Analogue Score. (Table 1) .


Table 1 Distribution of Visual Analogue Score in neck pain patients according to electromyography Roots Lesion Severity.
	Electromyography Roots Lesion Severity
	

	Total

	Sever
%
	Moderate
%
	Mild
%
	VisualAnalogue Score

	12%
	0 %
	4 %
	8%
	Mild %

	53 %
	3 %
	36 %
	14%
	Moderate%

	25 %
	12 %
	3.75 %
	9.25%
	Sever%

	90 %
	15 %
	43.75%
	31.25%
	


There was significant (p<0.05)  relationship  between age and X-Ray grading (Table 2).
Table 2 Distribution of X-Ray grading in neck pain patients according to age.
	
	X-Ray Grading percentage

	Age in years
	G0
%
	G1
%
	G2
%
	G3
%
	Total

	<30
	2.5%
	5%
	0%
	0%
	7.5%

	30-44
	10%
	17.5%
	12.5%
	5%
	45%

	45-59
	2.5%
	15%
	10%
	7.5%
	35%

	≥60
	5%
	2.5%
	5%
	0%
	12.5%

	Total
	20%
	40%
	27.5%
	12.5%
	100%



There was no significant (p>0.05)  relationship between X-Ray grading findings and electromyography roots lesions severity ( Table 3).












Table 3 Distribution of electromyography cervical roots lesion severity according to X-Ray grading. 
	Severity of Cervical Roots Lesions 

	

	Total

	Sever
%
	Moderate
%
	Mild
%
	X-Ray Grading 

	20%
	8.75%
	6.25 %
	5%
	G0

	35 %
	6.25 %
	22.5%
	6.25 %
	G1

	22.5%
	0%
	15%
	7.5%
	G2

	12.5%
	0%
	0%
	12.5%
	G3

	90%
	15%
	43.75 %
	31.25%
	Total




In this study a comparison between electromyography cervical roots lesion and that on magnetic resonance imaging we found that 50% of patients had C5-C6 roots lesion in both tests while other roots lesion segments were of different percentage.

Discussion
The age of patients agrees with [11-16]they cited that cervical spondylosis is a common progressive degenerative disorder of the human spine often caused by the natural aging process , but [17]disagreed with this result, his result revealed the weak correlation (p> 0.01) of neck pain with age.In this study , 90% of patients were positive for electromyography findings.The results revealed  that electromyography was specific test in diagnosis cervical spondylosis and determine its severity in neck pain patients .This findings  agree with[15,19,20,21]. This result did not agree with [5] who demonstrated that in Radiculopathy ; EMG and NCSs have little prognostic value in radiculopathy when compared to clinical and psychosocial factors. Females are more prevalent in having positive  electromyography results than males. This agrees with[21] who found that a more prominent muscle fatigue resistance occurs in females compared with males and mobilization of different muscle activation strategies during eccentric exercise. In the current study there was significant (p <0.05) relationship between age and positive electromyography findings for patients and control group .This indicates that there were spondylotic changes in the cervical spine which had their effects on cervical roots and were demonstrated by electromyography results in symptomatic or non-symptomatic individuals. Soelectromyography examination can detect myopathic changes in muscle and signs of denervation[23].According to this study, majority of patients revealed C5-C6 roots involvement. This result agree with [24-26]they demonstrated that radiculopathy (nerve root compression) due to cervical spondylosis usually occurs at the C5 to C7.[27] found that the  most common evidence of degeneration is found at C5-C6 followed by C6-C7 and C4-C5.This result not agree with [28-30]they demonstrated  that the increase in joint motion causes an acceleration of osteophyte growth, and this is most pronounced at C5-C6 and C6-C7. Most of patients in this study had moderate cervical roots lesions on electromyography. This means that most of patients seek medical advice after the disease had been progress to moderate or severe ,or the pain became in tolerable when the cervical roots lesion severity progressed to moderate or severe.
The results of NCS agreed with [31,32] they demonstrated that nerve conduction studies may still miss disorders that only affect nerve roots or plexus. [33] studied the nerve conduction studies of the median and  ulnar nerves of healthy individuals, their ages were between 20 and 60 years, all of them had normal nerve conduction studies results.In this study we found that most of patients were having bilateral neck pain and in unilateral pain ,the left side is more common. The result of pain radiation agreed with [34-37] they proposed that chronic neck pain associated with spondylosis is typically bilateral, whereas neck pain associated with radiculopathy is more often unilateral. Pain radiation varies depending on the involved nerve root[25] cited that cervical spondylosis pain can be perceived locally, or it may radiate to the occiput, shoulder, scapula, or arm . In this study there was significant (p<0.05)  relationship between the duration and severity of cervical roots lesion.This could be either the spondylosis became more sever with the time or could be complicated into radiculopathy. This also means that electromyography is a sensitive test in diagnosis the progression or the complication of cervical spondylosis. There was significant (p <0.05) relation between Visual Analogue Scale and electromyography roots lesion severity. This result agree with [18] he demonstrated that electrophysiological tests achieved a universally accepted role in the evaluation of radiculopathies patients. Needle electromyography is the best established of these procedures[20] demonstrated that electromyography is a valuable diagnostic modality in radiculopathies patients .[37]found that the diagnostic accuracy for neuropathies or radiculopathies might be improved when the results of needle electromyography are combined with clinical findings. In this study there was significant relation between age and X-Ray grads  of cervical spine on the anterior-posterior and lateral views.This result  agrees [40] demonstrated that a neck X-Ray revealed that greater than 90% of senior men and women aged 65 years and older present with signs of cervical spondylosis. We found that there was no significant (p>0.05) relationship between X-Ray grading and cervical roots lesion severity. This result goes with[41]they demonstrated that X-Ray changes of cervical spine not correlate with severity of neck pain in reverse to that of hip joint .[15]demonstrated that there was little correlation between the presence of cervical spondylosis or degenerative disk disease and the severity or duration of symptoms. In this study a comparisom between electromyography cervical roots lesion and that on magnetic resonance imaging we found that 50% of patients had C5-C6 roots lesion in both tests while other roots lesion segments were of different percentage .This similarity in the highest result between the two tests could be due to that most patients had C5-C6 roots lesion while differences in the  percentage of other cervical roots lesion segments could be due to differences between the two tests.

Conclusions andRecommendations
1-Electromyography could be valuable test in diagnosis and determining the severity of pain due to cervical spondylosis or its complications and should be done for each patient with neck pain even with normal X-Ray findings.
2- X-Ray film can reveal degenerative changes and grading of cervical spondylosis, but these changes not always correlate with the disease severity or symptoms of the patients .
3- Electrophysiological tests should be done for each patient with neck pain even with even without obvious neurological deficits.
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