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NEURORADIOLOGY 

MRI Findings of Cervical Spine   
Lesions among Symptomatic      
Patients and Their Risk Factors 

 
Background:� Cervical� spine� and� intervertebral� discs� are� potentially� prone� to� functional�
disorders.�
Objectives:This� study� sought� type� and� distribution� of� different� pathologies� in� the� cervical�
spine�and�a possible�relationship�between�the�MRI�findings�and�the�probable�risk�factors�of�
the�degenerative�disorders.�
Material� and� methods:� This� descriptive� cross-sectional� research� was� carried� out� from�
October� 2000� to� January� 2002� in� three� referral� centers� in� Tehran.� All� the� patients� had�
referred�for�cervical�MRI�for�neck�pain�and/or�radicular�pain.�
Results:�Totally�342�patients�entered� the�study.�Sixty�percent�of�patients�were�male.�The�
mean�age�was�55.1�12.1�years.�Seventy-nine�percent�of�patients�had�abnormal�MRI� findings�
(238�patients�(70%)�had�signs�of�degenerative�processes�and�31�patients�(9%)�had�the�other�
findings)�with�a total�308�pathologies.�The�most�common�findings�were�disc�bulging/�protru-
sion� (%21.1),�disc�dehydration� (%20.1),�disc�herniation� (%18.1),�and�canal�stenosis(%17.5).�Older�
age,�male�gender�and�history�of�neck�trauma�were�associated�with�increasing�probability�of�
degenerative�changes�(P-Values<0.05).�
Conclusion:�Types�of�cervical�spine�pathologies�are�comparable� to�other� reports.�The�ana-
tomical�distribution�of�disc�bulging�and�protrusion� in�our�study�are�similar�to�other�reports.�
Likewise�age,�gender�and�a history�of�trauma�to�the�neck�were�closely�associated�with�the�
degenerative�signs�on�the�MR�images.�

Keywords: Spinal disease, Cervical, Spondylosis, Magnetic Resonance 
Imaging 
 

Introduction 
 

he erect posture in the mankind renders human vertebral column and its 
accessories in general, and the cervical spine and the intervertebral disc 

spaces in particular prone to damage and susceptible to dysfunction studies have 
shown that the biomechanics of this region is a function of many influential 
factors such as age, sex, occupation, and weight. Even some harmless daily ac-
tivities such as standing, walking, and lying down can trigger spine problems.١

Also, the cervical spine is a common site for degenerative changes٢ as  the  
greatest spinal mobility happens in neck.3The most common form of the spinal 
cord dysfunction after the fourth decade of life is cervical spondylitic myelopa-
thy that includes a spectrum of cervical spine degenerative 
changes.3,4Degenerative changes of the spine are numerous and the patients' 
symptoms depend on the type and location of the pathology.3However, there are 
few studies on the correlation between the influential factors and the radiologi-
cal findings in cervical disc degenerative diseases, as compared to the ample 
research on the lumbar discs diseases due to the higher incidence of the latter. In 
this study, we have tried to investigate the pathologic MRI findings of sympto-
matic patients referred for cervical MRI and to assess the correlation between 
the some probable risk factors for the cervical spine lesions and the MRI find-
ings. 
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Materials and methods 
 

This descriptive cross-sectional study considered all 
the patients who referred for cervical MRI to the 
Medical Imaging Center of Imam Khomeini hospital, 
Baqeyatollah and Arad hospitals from October 2000 
to January 2002.All the patients had neck pain and/or 
radicular pain in the upper limb. The patients under 
10 years of age were excluded for their young age, 
and also that naturally they were not exposed to risk 
factors such as cigarette smoking. 

Initially, all the patients were interviewed by a 
trained radiology staff that filled out a questionnaire 
on the patient's age, gender, weight, history of 
trauma to the neck, and exercise. The MR images 
were then taken by a superconductive 1.5 Tesla 
Picker system at the Medical Imaging Center, a 0.5 
Tesla C.T Max in Baqeyatollah, and a 0.3 Tesla Hi-
tachi Airis type I in Arad. The reporting radiologists 
were necessarily blinded to the patients' records. 
Cervical canal stenosis determined by pavlove index. 

The Chi square and Student t-test data analysis 
were done with SPSS, ver. 10  and the first type error 
was considered 0.05. 

 

Results 
 

Of the original 420 patients of the study, 78 patients 
dropped out due to incomplete patient information. 

Thus, a total of 342 patients with at least a chief 
complaint of neck pain were surveyed. Two-hundred 
and two (60%) were male and 140 (40%) female. The 
mean age was 55.1 ±12.1 years (age range of 16 to 97 
years). The mean BMI (body mass index) was 23.7 
±3.1 kg/m2, ranging 18.3 to 40.2 kg/m2.  

Fourty-one patients (12%) were professional ath-
letes. Eighty-one patients (23.7) smoked cigarettes. A 
positive history for cervical trauma, was given by 92 
patients(27%) . 

Cervical MR images were normal in 73(21%) pa-
tients, showed some signs of degenerative diseases 
(including disc bulging, protrusion or herniation, 
canal stenosis, disc space narrowing and osteophyto-
sis) in 238 (70%), and revealed other findings of non-
degenerative type in 31 (9%).(Table1) 

In patients with degenerative changes on cervical 
MRI (238), we found a total of 274 abnormal degen-
erative changes (i.e. %15 of the patients had more 
than one pathology).(Figures1 and 2) Among the 31 
non-degenerative MR images, we found 34 patho-
logic changes.(Table1) 

The types and frequencies of the degenerative and 
non-degenerative changes are presented in (Tables 2 
and 3). 

 

Table1: Distribution of normal and abnormal findings among the 
patients 

Finding 
Number of 

patients 

Among total 

patients 

Number of 

total Findings 

Degenerative 238 %70 274 

Non 

degenerative 
31 %9 34 

Normal 73 %21 --------- 

Table2: Types and distribution of different changes among cervical 
degenerative pathologies 

Degenerative 

findings 
Frequency 

Among 

total   

findings 

Among total  

degenerative 

findings 

Disc bulg-

ing/protrusion 
67 %21.1 %23.7 

Disc dehydration 62 %20.1 % 22.6 

Disc herniation 56 %18.1 %20.4 

Canal stenosis 54 %17.5 %19.7 

Disc space narrow-

ing 
24 %7.8 %8.7 

Osteophytosis 11 %3.6 %4 

Table 3: Types and distribution of different changes among cervical 
non-degenerative pathologies 

Non-degenerative 

findings 
Frequency 

Among 

total 

findings 

Among total  

non-

degenerative 

pathologies 

Cord compression 21 %6.8 %62 

Abnormal bright 

signal 
8 %2.6 %23.5 

Syrinx 5 %1.6 %14.5 

Table 4: The first and second most common levels for 3 frequent 
findings in the present study 

Type of pathology Most common level 
Second most 

common level 

Disc protrusion c6-c7 (%65) c5-c6 (%37) 

Disc herniation c6-c7 (%59) c5-c6 (%42) 

Canal stenosis c5-c6 (%70) c4-c5 (%22) 
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Figure 1: Sagittal myelogram reveals thecal sac compression at C3 -
C4 ,C4-C5 and C5-C6 levels due to spondylotic canal stenosis. 
 

Figure 2: Sagittal T2/W image reveals disc space narrowing, disc 
dehydration and marginal spur formation at C3 -C4 ,C4-C5 and C5-C6
levels(spondylosis) 

 
The most common sites for 3 types of the degenera-

tive lesions in the neck are shown in Table 4. 
The mean age of patients with degenerative changes 

was 59.1 ±12.3 vs. 46±10.1 years in the normal per-
sons (P-Value<0.001). Female to male ratio in the 
normal MRI group was 1.6, while in the group with 
degenerative change it was 0.51(P-Value<0.01). 

The BMI in patients with abnormal MRI was not 
significantly different from those with normal MRI 

findings (respectively 23.6 ±9.6 and 23.8 ±11 kg/m2,, 
P-Value=0.87). The two groups were not different 
regarding cigarette smoking either (P-Value>0.05).  

However, the two groups differed significantly in 
the the history of cervical trauma (P-Value=0.048). 
Among the patients with degenerative changes, the 
ratio of past cervical trauma was 0.45 as compared to 
0.23 in the patients with normal MRI.  
 

Discussion 
 

Degenerative changes in the spinal column consti-
tute a series of pathological changes: spondylosis, 
arthritic changes of the vertebrae, degenerative 
changes in the discs and spinal ligaments and canal 
stenosis.2-5 As it was mentioned earlier, chronic 
degenerative changes of the cervical spine are the 
main causes for progressive spinal cord and neural 
roots problems.2 The commonest etiology for spinal 
dysfunction after the 4th decade of life is cervical 
spondylitic myelopathy from degenerative 
changes.3,4,6 

It appears that the acute changes that lead to disc 
herniation and the chronic ones leading to spoldylo-
sis are two faces of a single pathologic process. How-
ever, they must be regarded as different entities due 
to their different age patterns, presenting features, 
and neurologic changes.3 In the present study, the 
most common findings were spondylitic changes, 
which corresponded to the results of other studies.2-5 

Of 342 symptomatic patients who were assessed, 
%21  had normal MRIs which can be partly due to 
inherent or technical failure of MR imaging in de-
tecting structural changes.7 Nonetheless, it has been 
shown that severity of myelopathy and patient's 
symptoms could be incompatible with the imaging 
results3,5, especially after 40 years of age.4

In current study, we observed the higher mean age 
in the group of patients with degenerative findings 
on MRI. 

Previous studies have shown that there is a close 
positive correlation between the frequency and 
severity of cervical spine disc degeneration and 
patients age.6,8-11,13 In other MR studies, including one 
which was carried out on 497 asymptomatic patients, 
all the degenerative finding would linearly increase 
with patients age8 so that in the 7th decade of life up 
to 75% of people show degenerative changes of spine. 
3,5,6 

Moreover, the number of men was about twice the 
number of women in degenerative group.(male to 
female ratio of 2). In most studies, men are involved 
more than women both in prevalence and severity.2, 

3,6,11 Yet, some believe that the prevalences are the 
same in both genders but men show severer forms of 
the disease.4
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Some reports  has shown males have significantly 
larger sagittal canal diameters than females11 but 
others reported that a significantly smaller ca-
nal/body ratio in men in comparison with women, 
may implicate the male prevalence of cervical mye-
lopathy.12This could mean that in similar conditions, 
men are susceptible to canal narrowing and may 
demonstrate myelopathic symptoms earlier than 
women. 

Some reports stated that disc herniation commonly 
occurred at C6-C7 (70%) and then C5-C6.6 The most 
favorite sites of degenerative changes have been C5-
C6, together with C6-C7 ranking the same or the 
second.3-6,10These reports matches with our results. 

As noted before, degenerative changes can lead to 
stenotic changes of spine. patients with a sagittal 
diameter in the cervical spinal canal of less than 12 
mm have a high risk of cervical myelopathy.11

History of neck trauma is also a predisposing factor. 
We showed that the frequency of trauma was 1.14 
times higher with the degenerative changes than the 
normal ones. 

There was no significant relationship between the 
degenerative changes and cigarette smoking in spite 
of some reports that claimed smokers were more 
prevalent among the patients with degenerative disc 
diseases in comparison to the normal population.6

Considering these factors and applying of preven-
tive affairs might be are apparently the effective to 
decline the frequency of these changes. 

 

References 
 

1. Gunning JL, Callaghan JP, McGill SM. Spinal posture and prior loading 
history modulate compressive strength and type of failure in the spine: 

a biomechanical study using a porcine cervical spine model. Clin Bio-
mech. 2001 Jul;16(6):471-80  

2. Clarck CR Degenerative conditions of the cervical spine:differential 
diagnosis and nonoperative management.In: Frymoyer JW. The Adult 
Spine,principles and practice.2th ed. Philadelphia: Lippincott Raven. 
1997: 1323-1348 

3. Brower RS Cervical disc disease.In: Herkowitz HN,Garfin SR, Balder-
stone RA, Eismont FJ, Bell GR, Wiesel SW. The Spine.4th ed. Philadel-
phia: W B Saunders. 1999: 455-492 

4. Boutin RD, Spaeth HJ, Resnick D. Degenerative disease of the spine .In: 
Orrison WW. Neuroimaging. Philadelphia: W B  Saunders. 2000:1302-
1334. 

5. Gore DR, Radiologic examination of the degenerative cervical spine. In: 
Clarck CR. The Cervical Spine.3th ed. Philadelphia: Lippincott Raven. 
1998:765-779. 

6. williams KD, Park AL. Lower back pain and disorders of intervertebral 
discs. In: Canale ST Campbell's operative orthopedics. 10th ed. St Louis: 
Mosby. 2003: 1955-2028. 

7. Schellhas KP, Smith MD, Gundry CR, Pollei SR. Cervical discogenic 
pain. Prospective correlation of magnetic resonance imaging and dis-
cography in asymptomatic subjects and pain sufferers. Spine. 1996 Feb 
1;21(3):300-11 

8. Lehto IJ, Tertti MO, Komu ME et al .Age-related MRI changes at 0.1 T 
in cervical discs in asymptotic subjects. Neuroradiology 1994. 36:49-53.  

9. Matsumoto M. et al. MRI of cervical intervertebral discs in asympto-
matic subjects. J Bone Joint Surg Br, 1998. 80(1): p. 19-24.  

10. Obisesan KA, Obajimi MO. Radiological ageing process in the cervical 
spine of Nigerian women. Afr J Med Med Sci. 1999 Sep-Dec;28(3-
4):189-91. 

11. Sasaki T, Kadoya S, Iizuka H. Roentgenological study of the sagittal 
diameter of the cervical spinal canal in normal adult Japanese. Neurol 
Med Chir (Tokyo). 1998 Feb;38(2):83-8 

12. Hukuda S, Kojima Y. Sex discrepancy in the canal/body ratio of the 
cervical spine implicating the prevalence of cervical myelopathy in 
men. Spine. 2002 Feb 1;27(3):250-3. 

13. Healy JF, Healy BB, Wong WH, Olson EM. Cervical and lumbar MRI 
in asymptomatic older male lifelong athletes: frequency of degenerative 
findings.  J Comput Assist Tomogr. 1996 Jan-Feb;20(1):107-12 

 

 www.SID.ir


