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Abstract 
 Neck pain and backache shows major problems in the society and a common reason for consulting a 

physician, a rheumatologist, an orthopedic, a physiotherapist, etc.                                                                             

      Evaluate the diagnostic accuracy of both electro diagnostic tests and MRI in patient presented with neck 

pain and lower back ache as well as demonstrate the disproportion between them and their relation to history 

and clinical findings in Babylon province. 

  Two hundred fifty subjects of both male and female were involved in this study,100 with neck pain, 50 with 

back ache and the other 100 as a control group, ranged from 30-60 years, all of them were free from other 

medical and neurological diseases which could affect peripheral or central nervous system . 

     It was conducted on a comprehensive medical and neurological examination in addition to the overall 

general physical examination of the cervical spine and lumbar sacral spine examination and 

electrophysiological study which include both nerve conductive study and EMG as well as MRI were done for 

all the involved groups study. The electrophysiological test were done at the neurophysiology unit of Merjan  

Teaching hospital in Babylon City ,during the period  April\2015 to October 2015. 

   This study revealed that cervical neck pain and back pain is more common in female than male .  In neck 

pain 89 % had positive EMG results and  mainly the C5-C6 roots lesion segment. Majority of patients had 

moderate roots lesions severity (49.75%) while those who had sever degree showed  the lowest percentage 

(12.4%).   94% showed positive MRI, most of patients had bilateral root lesion (49.4%) and in unilateral, the 

left side is more common (32.6%).  

       In this study females were more prevalent than males in developing neck and back pain and these 

increases with the age. EMG could be more dependable test than MRI in diagnosis root lesion and 

determining the chronicity of it in which MRI could not reach it, while NCS has little role in diagnosis these 

cases, so to give more accurate and imperceptible information in diagnosing root lesion both MRI and electro 

diagnostic study should be done.  

 

Key Words: MRI: magnatic resonance image, EMG: electromyography, NCS: nerve 

conduction study. 

 

 الخلاصة
تشكل الام الرقبة والظهر مشكلة كبرى للمجتمع، وهو سبب شائع لاستشارة طبيب الامراض الباطنية ، طبيب امراض المفاصل ، طبيب أمراض    

تقييم دقة تشخيص الاختبارات الكهروفسلجيه  في المرضى الذين يعانون من  -1تهدف هذه الدراسة الى:. العظام ، طبيب العلاج الطبيعي...لخ 
إثبات -3تقييم دقة تشخيص التصوير بالرنين المغناطيسي في مرضى آلام الرقبة وآلام الظهر. -2آلام الرقبة وآلام الظهر في محافظه بابل.

 ج التصوير بالرنين المغناطيسي.ونتائ الكهرو فسلجيةالتناسب بين الدراسات 
شخصا  122مريضا يعانون من الآم الظهر ،وكذلك  52مريضآ يعانون من الآم الرقبة وكذلك  122شخصا،منهم: 252 الدراسةشملت هذه     

في  ةالعصبي ةسلجتم أجرائها في وحده الف ةسلجيفالجهاز العصبي .الفحوصات الكهرو  طبيعيا بعد استثناء الامراض الاخرى التي توثر على
 .   2215الى تشرين الاول  2215مستشفى مرجان التعليمي في مدينه بابل للفتره من نيسان 
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 وقد أجريت تاريخ طبي شامل بالإضافة إلى الفحص العام الشامل البدني، وفحص العمود الفقري العنقي والقطني العجزي  بالرنين المغناطيسي
لكل من مرضى الام الرقبه والام الظهر الذين بدت  دي والعصب الشظي والعصب الظنبوبيوالعصب الزن وسطيراسة الكهرو فسلجيه للعصب الوالد

 سنه.  02-32الاعمار التي تتراوح بين  ة،وقد شملت هذه الدراس عليهم الاعراض والاشخاص الطبيعيين
( من المرضى لديهم نتائج ٪98كان هناك ) ةالرقب لآلام ةظهر، بالنسبم الان الاناث هي الاكثر شيوعا لالام الرقبه والالا ةاثبتت  هذه الدراس   

يط العضلات  والرنين ( في تخطC5-C6) للجذور ةتهدل الفقرات العنقي غالبية المرضى كانوا يعانون منموجبة بالنسبة لتخطيط العضلات  و 
( واقلهم كان يعاني من إصابة شديدة %49.75وكان غالبية المرضى يعانون من اصابة الجذور العنقية المتوسطة الشدة ) المغناطيسي.

( كانت آلامهم تنتقل الى كلا الاطراف اما الام الرقبة من جهة واحده %49.4. معظم المرضى الذين يعانون من آلام الرقبة الثنائية )( (12.4للجذو
  .%32.6)هو الاكثر شيوعا حوالي ) فالجانب الايمن 

الإناث هي أكثر انتشارا من -2ولها علامات واعراض مختلفه. والكبيرة المتوسطةآلام الرقبة وآلام الظهر تصيب مجموعه الاعمار  -1الاستنتاج:
أن يكون اختبار يمكن الاعتماد عليه في  التصوير الكهربائي يمكن-3الذكور في اصابات آلام الرقبة وآلام الظهر وهذا يزيد مع التقدم في العمر.

دراسة التوصيل العصبي له دور  -4تشخيص وتحديد شدة آلام الرقبة وآلام الظهر أو مضاعفاته التي لا يمكن للرنين المغناطيسي الوصول لها.
ليهما، وينبغي أن يتم التصوير بالرنين إعطاء معلومات دقيقه جدا في تشخيص الآفة الجذرية في ك -5قليل في تشخيص الام الرقبه والام الظهر.

 المغناطيسي ودراسة تشخيصية كهربائية.
 ــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ

Introduction 

eck pain and backache are a 

major problem, and it 

constitutes an important a 

common reason for consultation with 

physician, rheumatologist orthopedic, 

physiotherapist, etc [1].    

      Cervical and lumbosacral radiculo-

pathy are the results of irritation and/or 

compression of the nerve roots as it exits 

the spine and it consider the most 

common cause of neck and backache in 

which the pain may be described as a 

dull ache, piercing pain, or a burning 

sensation. The pain may radiated to the 

shoulder, arms and hands as well as the 

legs or feet, and may include paresthesia 

,tingling as well as weakness and may be 

accompanied by motor or sensory 

deficits in areas innervated by the 

affected nerve root [2]. 

    Diagnosis of these major problem is 

suggested by history and corresponding 

physical examination findings, 

confirmation is achieved with MRI and 

electrodiagnostic study. Magnetic 

resonance imaging (MRI) considered as 

the method of choice for the evaluation 

of the spine in which it is a non-invasive 

technique, without exposing the patient 

to the risk of radiation and it reveals an 

excellent soft tissue contrast[3]. 

   Nerve conduction studies of the 

electrodiagnostic tests is a useful tool to 

assess the function of the peripheral 

nervous system and to determine the 

underlying pathology whether axonal or 

demyelinating conditions in diagnosing 

both diffuse and focal  neuropathy [4]. 

   Needle electromyography (EMG) is 

performed to exclude, diagnose, describe 

and follow diseases of the peripheral 

nervous system and muscle. Needle 

electromyography refers to the recording 

and study of electrical activity of muscle 

using a needle electrode [5]. 

  

Materials and Methods 

   Three groups were involved in this 

study, 100 patients presented with neck 

pain, 50 patients presented with 

backache and third one is 100 control 

subjects. 

   At the neurophysiology unit of Merjan  

Teaching hospital in Babylon City 

,during the period  April\2015 to 

October 2015, the electrodiagnostic tests 

were performed. 

All the involved groups were chosen to 

be free from any medical and 

neurological problems, as well as the 

disease that affect the function of the 

nerves ,such as diabetes mellitus, hepatic 

failure, renal failure , patients with pace 

maker, history of previous median 

and/or ulnar nerves and brachial plexus 

injury or mechanical problems in the 

neck or back were excluded in this 

study, regarding the control subjects 

were from hospital working staff and 

N 
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relatives, all their age ranged from 30-60 

years old. 

Instruments Used in this Study 

1.Electromyography:  

EMG is a technique used to detect the 

electrical potential generated by muscle 

cells to evaluate and record the electrical 

activity produced  by the skeletal muscle 

fibers [6,7] 

2.Nerve Conduction Studies: 

 is a technique used to evaluate the 

function of the peripheral nervous 

system by detecting the amplitude and 

conduction velocity of both sensory and 

motor fibers for median, ulnar, peroneal, 

tibial and sural nerves of both upper and 

lower extremeties [8]. 

3. Magnetic Resonance Imaging 

This investigation gives many detailed 

information about the spinal cord, 

intervertebral discs, bones, and soft 

tissue structures [9]. 

  

Results 

 
Table 1: Distribution of neck pain patients according to socio-demographic variables . 

Socio-demographic variables 

Age (years) (48.66± 7.908)  (30-60) 

Gender 

Male 

Female 

Total 

 

26 

74 

100  

 

26% 

74% 

100.0% 
 

 
Figure 1: Distribution of patients according to EMG and MRI results. (Neck pain patients). 
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Figure 2: Comparison of EMG findings versus the MRI findings regarding root affected of patients with 

cervical radiculopathy. 

 

 
Figure 3: Comparison of EMG findings versus MRI Finding Regarding Severity of Cervical Radiculopathy 

 

 
Table 2: Comparison of EMG findings versus MRI finding regarding cervical radiculopathy (Neck 

pain patients). 

 

EMG findings versus MRI      

finding 

MRI finding  

(cervical 

radiculopathy) Total 

Present Absent 

EMG findings  

(cervical radiculopathy) 

Positive 87 2 89 

Negative 7 4 11 

Total 94 6 100 

 

Sensitivity = (87/94) ×100 = 92.6% 

Specificity = (4/6) ×100 = 66.66% 

Positive predictive value = (87/89) ×100 = 97.7% 

Negative predictive value= (4/11) ×100 = 36.36% 
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Overall accuracy = (87+4/100) ×100 = 91% 

 
Table 3 : Distribution of backache patients according to socio-demographic variables  

 

 

 

 
Figure 4: Distribution of backache patients according to EMG and MRI results. 

 
Figure 5: Comparison of EMG findings versus the MRI finding regarding severity of lumber 

radiculopathy.     
 

 
Figure 6: Comparison of EMG findings versus the MRI finding regarding root affected of patients 

with lumber radiculopathy. 

 

 

 

 

 

 

 

 

Socio-demographic variables. Back pain 

patients 

Age (years) (48.88± 7.51)  (30-60) 

Gender 

Male 

Female 

Total 

 

48  

52 

100 

 

48% 

52% 

100.0% 
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Table 4 : Comparison of EMG findings versus MRI finding regarding lumber radiculopathy. 
 

EMG findings versus MRI finding 
MRI finding  

(lumber radiculopathy) 
Total 

Present Absent 

EMG findings  

(lumber radiculopathy) 

Positive 48 0 48 

Negative 1 1 2 

Total 49 1 50 

Sensitivity = (48/49) ×100 = 97.95% 

Specificity = (1/1) ×100 = 100% 

Positive predictive value = (48/48) ×100 = 100% 

Negative predictive value= (1/2) ×100 = 50% 

Overall accuracy = (48+1/50) ×100 = 98% 

 

Statistical Analysis: It was performed using SPSS version-17 [10]. 

 

Discussion 

      All the patient groups ranged between 

30 to 60 years and most of them  were 

female results agreed with [11,12], in 

which they found that the prevalence of 

neck pain is highest in middle age female. 

This results disagreed with [13],who found 

that the majority of symptomatic neck pain  

and back pain patients are found between 

the ages of 30 and 60, and that men are 

more affected than women. The 

distribution of patients with neck pain 

according to EMG and MRI results 

,According to EMG (89%) of patients 

diagnosed as cervical radiculopathy, while 

according to MRI (94%) of patients 

diagnosed as cervical radiculopathy. 

     In This study , 89% of patients were 

positive for electromyography findings. 

The results revealed that electromyography 

was specific test in diagnosis neck pain and 

determine its severity in neck pain patients 

.This findings agreed with [14].  

In control group: 11 % revealed negative 

results, This indicates that  ectromyo-

graphy is a sensitive test and can 

demonstrate neurological changes even in 

asymptomatic persons, This agreed with 

[15].  

        This result did not agree with [16], 

who demonstrated that in radiculopathy; 

EMG and NCS, have little prognostic 

value in radiculopathy when compared to 

clinical and psychosocial factors. 

   The distribution of patients with cervical 

radiculopathy according to EMG results 

including (severity, chronicity, EMG side 

and root affected).  According to this study 

, majority of patients revealed C5-C6 roots 

involvement, This result agreed with  [17] 

which they demonstrated that 

radiculopathy (nerve root compression) 

due to cervical prolapse usually occurs at 

the C5-C6,C6- C7 [18], in which it reveals 

that the most common cause of cervical 

radiculopathy  is disc herniation at C5-C6 

leading to root compression at the C6 

level, with clinical and neurological 

examination the bicepse and tricepse reflex 

which are innervated by the fifth and sixth 

cervical nerve roots, are usually decreased. 

      This result not agreed with [19], who 

demonstrated that whenever there is 

increase in joint motion this will lead to the 

growth of osteophyte , and this is most 

clearly visible at C5-C6 and C6-C7 as well 

as these two levels regarded as the most 

common sites for disc prolapse, with C6-

C7affected more often than C5-C6, Most 

of patients in this study had moderate 

cervical root lesions on electromyography 

and chronic cervical radiculopathy, 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 . 

       In this study most of patients had 

bilateral neck pain and in unilateral pain 

,the left side is more common [20], this 

may be due to the reason that chronic neck 

pain usually associated with spondylosis 
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which is typically bilateral, whereas neck 

pain due to root lesion is more commonly 

unilateral in which the pain radiate 

according to the involved root and the 

corresponding area which innervate by it. 

    This indicates that patients in this study 

had symptomatic vertebral prolapse and 

some of them their conditions complicated 

to radiculopathy. 

Regarding sensitivity, specificity, positive 

and negative predictive value of EMG 

findings in comparison to MRI finding 

regarding cervical radiculopathy, The 

sensitivity of EMG to detect cervical 

radiculopathy was (92.6%) that mean the 

EMG was able to detect approximately 

(93%) patients with cervical radiculopathy 

correctly meanwhile, its specificity was 

(66.66%) that mean the EMG was able to 

detect approximately two half of those 

persons free from cervical radiculopathy 

correctly. The positive predictive value 

was (97.7%) that means approximately 

(98%) of patients with cervical 

radiculopathy according to EMG are more 

likely to have real cervical radiculopathy, 

meanwhile, the negative predicative value 

was (36.36%), which means only (36%) of 

those free from cervical radiculopathy 

according to EMG are really free from 

cervical radiculopathy. these result agree 

with [21], due to this more specific in 

diagnosis of chronic neck pain.  

   The sensitivity, specificity, positive and 

negative predictive value of EMG findings 

in comparison to MRI finding regarding 

lumber radiculopathy ,The sensitivity of 

EMG to detect lumber radiculopathy was 

(97.95%) that mean the EMG was able to 

detect approximately (98%) patients with 

lumber radiculopathy correctly meanwhile; 

its specificity was (100%) that mean the 

EMG was able to detect approximately all 

persons free from lumber radiculopathy 

correctly. The positive predictive value 

was (100%) that means approximately all 

patients with lumber radiculopathy 

according to EMG are more likely to have 

real cervical radiculopathy; meanwhile, the 

negative predicative value was (50%), 

which means half of those free from 

lumber radiculopathy according to EMG 

are really free from lumber radiculopathy. 

These result agree with [22]. The 

distribution of patients with lumber 

radiculopathy according to MRI results 

regarding the severity and the most 

common root affected, these results agreed 

with [23] who demonstrate that L4-5 is the 

commonest involved level in lumbosacral 

radiculopathy, followed by L5-S1 and L3-

4 and this may be due to lumbur 

spondylosisis which considered a more 

common cause of radiculopathy in older 

adults [24]. 

 

Conclusions 

Neck pain and back pain were aging 

disease effects middle and old age groups, 

has different signs and symptoms. Females 

were more prevalent than males in 

developing neck pain and back pain and 

these increases with the age. Electro-

myography could be more dependable test 

than MRI in diagnosis root lesion and 

determining the chronicity of it in which 

MRI could not reach it.   

 4-Nerve conduction study has little role in 

diagnosis cervical neck pain and back pain. 

5-To give more accurate and imperceptible 

information in diagnosing root lesion both 

MRI and electro diagnostic study should 

be done. 
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