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ABSTRACT  
 

BACKGROUND፡ Neck pain is a common health problem 
throughout the world causing significant individual disability and 
economic burden on health care facility. Many factors are 
mentioned as a cause or association in relation to neck pain, of 
which degenerative and posttraumatic cause are the main ones. 
The aim of this study is to assess cervical spine Magnetic 
Resonance Imaging (MRI) patterns in patients presented with 
neck pain. 
METHODS: A retrospective analysis of 160 patients who had 
cervical spine Magnetic Resonance Imaging (MRI) for evaluation 
of a neck pain was done. The study was conducted between 
February to August 2018 at Tikur Anbessa Specialized Hospital. 
The patients’ clinical history and magnetic resonance imaging 
reports were reviewed from their medical records. All patients 
who have cervical spine Magnetic Resonance Imaging (MRI) for 
a neck pain were included in the study. Those patients with acute 
traumatic neck pain were excluded.      
RESULTS: From a total of 160 patients, 71(44.4%) were males 
and 89(55.6%) were females. Degenerative cervical spine findings 
such as intervertebral disc degenerations were seen in 127(79.4%) 
patients. Non-degenerative imaging findings such as neoplasm 
and infection were seen in 10(6.3%) patients only. The MRI was 
normal in 23(14.4%) of them.  
CONCLUSION:  The most common cause of neck pain from this 
study is degenerative changes of the cervical spine, which was 
predominant in the older age groups. Non-degenerative causes 
such as neoplasm and infection were less common findings. 
KEY WORDS: Cervical spine, Magnetic resonance imaging, 
Neck pain  
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INTRODUCTION  
 

Neck pain is a common health problem 
throughout the world causing significant 
individual disability as well as economic burden 
on health care facility. In the Global Burden of 
Disease 2010 Study, neck pain is the 4th highest 
in terms of disability as measured by YLDs 
(Years Lived with Disability), and 21st interms 
of overall burden (1-4). 

There is considerable variability in the 
epidemiologic studies of neck pain in the world 
literatures. An overall prevalence of 0.4% to 
86.8% and annual prevalence of 30%-50 % to 
4.8 % to 79.5 % is mentioned in the general 
population. Women and middle age individuals 
are more commonly affected (2, 5-8). 

There are many factors listed as a cause or 
associated factors in relation to neck pain. Post 
traumatic and degenerative causes are two major 
areas of perspectives mentioned as etiologic 
entities. Degenerative changes in patients with 
chronic neck pain include degenerative disc 
disease and disc herniation. Degenerative 
changes can also be caused by prior injury (9, 
10). 
  Considering the magnificent soft tissue 
resolution of magnetic resonance imaging 
(MRI); it is said to be a very useful imaging 
modality in the evaluation of patients with neck 
pain to assess abnormalities such as disk 
herniations, canal encroachment by osteophytes, 
tumor or infections and ligament abnormalities 
(9). 

As per the knowledge of the authors to 
date; there is no single study dedicated to MRI 
patterns of cervical spine in patients with neck 
pain in Ethiopia despite its impact on health care 
and economic burden stated worldwide. Our 
study evaluated the common cervical spine MRI 
abnormalities seen in patients with neck pain.   
 
METHODS AND MATERIALS 
 

The study was conducted at Department of 
Radiology, Tikur Anbessa Specialized Hospital 
(TASH), Addis Ababa, Ethiopia from February 
to August 2018. The hospital is the largest 
tertiary level referral and teaching hospital in the 
country. It is one of the centers of excellence in 
Ethiopia in undergraduate, post graduate and 

subspecialty programs in health sciences. The 
radiology department is one of the many 
departments in the institution with experienced 
radiologists. The department is equipped with 
high-tech radiologic machines including MDCT 
(Multi Detector Computed Tomography) 
machines with 64 and 128 slices and high-
resolution MR scanner with 1.5 tesla strength. 
Retrospective descriptive study was conducted 
by reviewing cervical spine MRI reports of 
patients with neck pain presented to department 
of radiology. Cervical spine MR images were 
acquired using Philips Medical Systems Achieva 
16 channels 1.5 T strength MR scanner with 
standard neck and brain receiving coils.  All 
patients, who had cervical spine MRI evaluation 
for an indication of neck pain during the period 
under review, were included in this study. 
Patients with acute trauma to the neck and those 
with primary complaint other than neck pain 
were excluded from the study. The cervical 
spine MRI images were interpreted by 
neuroradiologists with more than 10 years of 
experience and fellows in neuroradiology. MRI 
reports and clinical data records of patients with 
neck pain were retrieved from the radiology 
department patient record chart and recorded on 
a well-prepared format designed to include 
patients’ sex, age, clinical indication and 
imaging findings by the principal investigator. 
 
Data processing and analysis; The data was 
cleaned, coded and entered to statistical package 
for social sciences (SPSS) version 20 for 
analysis. Frequencies, mean, standard deviation, 
percentages and cross tabulation were 
determined and summarized. Association studies 
between some of the variables were done using 
chi square test using P-value of <0.05 as 
statistically significant association. 
 
Ethical considerations: Data collection was 
started after getting permission from the ethical 
review committee of the department of 
radiology at Addis Ababa University. Patient 
confidentiality was maintained by omitting 
patients’ name and hospital identification 
number from data collecting format and selected 
representative images. 
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RESULTS 
 

From a total of 160 patients in this study 
71(44.4%) were males and 89(55.6%) were 
female patients. The mean age was 46.3 ± 
13.3years with a range of 18-85 years. 
Participants in age range of 41-50 years were 
31.9%, whereas younger ages (<21 years) were 
1.9%. A 2.5% of the participants were >70 years 
of ages.                            

Degenerative cervical spine findings with 
resultant neural foramina and/or spinal canal 
stenoses were seen in 127(79.4%) patients, 
among these, 68(53.5%) were female and 
59(46.5%) were male. Non-degenerative 
imaging abnormalities such as neoplasm and 

infection were seen in 10(6.3%) patients.  
Cervical spine MRI was normal in 23(14.4%) of 
them.    

Intervertebral disc (IVD) degenerative 
changes in the form of desiccation/dehydration, 
IVD loss of height and disc osteophyte 
complex in combination or alone were seen 
in 126(78.8%) patients (Table 1, Figure 1) and 
all are multilevel, involving more than one 
intervertebral disc level. Vertebral bone 
degeneration in the form of posterior marginal 
osteophytes alone or in combination with 
vertebral body loss of height was seen in 
120(75%) patients. 

 

 
Figure 1: A 55 year old male patient, cervical spine MRI  (a) T1W sagittal image showing multiple level 
anterior and posterior marginal osteophytes (white arrows) (b) T2W sagittal image  showing decreased 
intervertebral disc signal and height from C2-C3 to C6-C7 levels with posterior disc osteophyte 
complexes at C3-C4, C5-C6 and C6-C7 levels(red arrows). There is also focal spinal cord signal change 
and decreased caliber at C3-C4 level (blue arrow). 

 



                  
                    Ethiop J Health Sci.                           Vol. 31, No. 5                        September 2021 

 
 
 

1028 

 

Table 1: Frequency of imaging findings of Intervertebral disc (IVD) degeneration of 160 patients who 
came for cervical MRI evaluation at TASH 2017-18. 
 
IVD degenerative finding Frequency Percentage 
IVD desiccation 87 54.4% 
IVD space loss of height 45 28.1% 
Disc-osteophyte complex                     109 68.1% 
Disc osteophyte complex with disc dehydration and/or loss of height 75 46.9% 

 
A disc osteophyte complex with either disc 
dehydration and/or loss of height was seen in 
75(46.9%) patients, with age group > 40 years 
contributing 85.3%. There was no statistically 
significant difference among female and male 
participants regarding IVD degenerative changes 
(P=0.112).   

A disc osteophyte complex with either disc 
dehydration and/or loss of height was associated 
with age group of > 40 years (P< 0.0001). 

Intervertebral disc herniations excluding disc 
osteophyte complexes were seen in 18(11.25%) 
patients, out of which 8(44.4%) were male and 
10(55.6%) were female. A 38.9% of them were 
observed in the 5th decade followed by the 3rd 
decade (27.8%). Only 1(5.6%) patient was seen 
in age <21 years and no patient seen in age >60 
years (Table 2).  C5-C6 level involved in 50 % 
of them, followed by C4-C5 (44.4%) and C6-C7 
(22.2%) levels (Table 3, Figure 2). 

 
Table 2: Distribution of Intervertebral disc (IVD) herniation according to age group in 160 patients with 
neck pain who came for cervical spine MRI evaluation at TASH in 2017-18 

 

Table 3: Distribution of Intervertebral disc (IVD) herniation according to disc level in 160 patients with 
neck pain who came for cervical spine MRI evaluation at TASH in 2017-18 

  

     Age group Frequency Percent 
 <21 1 5.6 

21-30 5 27.8 
31-40 2 11.1 
41-50 7 38.9 
51-60 3 16.7 
Total 18 100.0 

          Disc level Frequency Percent of Cases 

 C2-C3 LEVEL 2 11.1% 
C3-C4 LEVEL 5 27.8% 
C4-C5 LEVEL 8 44.4% 
C5-C6 LEVEL 9 50.0% 
C6-C7 LEVEL 4 22.2% 
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Figure 2: A 52-year-old female patient, (a) T2W sagittal and (b) T2W axial, cervical spine MRI images. 
A C5-C6 level posterior central disc protrusion (arrows), which cause spinal canal stenosis and cord 
compression. A decreased signal of the intervertebral discs and straightening of cervical spine alignment 
are demonstrated 

 

Single level herniations were seen in 11(61.1%) 
as compared to multiple level herniations which 
were seen in 7(38.9%) patients. Neural foramina 
and spinal canal stenoses were seen in 
117(73.1%) and 110(68.8%) patients 
respectively. Imaging findings suggesting spinal 
cord compression with signal change were seen 
in 24(15%) patients. Spondylolisthesis was seen 
in 2(1.3%) patients. Findings suggesting spine 
tuberculous infection were seen in 3(1.9%) 
patients. Neoplasms were suspected in 3(1.9%) 
patients. Other non-degenerative abnormalities 
categorized under miscellaneous were seen in 
4(2.5%) patients. There were three cases of 
Chiari I malformation (two with syrinx) and one 
case of congenital block vertebra. 

 
 
 

 
 
DISCUSSION 
 
The role of cervical spine MRI for evaluation of 
neck pain has been described in many literatures 
considering its excellent image contrast in 
demonstrating IVD, spinal cord, vertebral bone 
marrow, foraminal stenosis and other many 
aspects of anatomies such as ligamentous 
structures (9, 11, and 12). This study assessed 
cervical spine MRI examinations done for 
patients presented with neck pain and the result 
showed degenerative spine disease is the most 
common cause of neck pain, which is in 
consistent with previous teaching hospital based 
retrospective and prospective studies done in 
Nigeria and Dhaka respectively (13-15). 

Intervertebral disc degenerative findings in 
the form of desiccation/dehydration, loss of 
height and disc osteophyte complex in 
combination or alone represent the most 
common degenerative findings (78.8%) with 
involvement of more than one-disc level in all 
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cases. Increased prevalence of degenerative 
findings was seen with age, especially with age 
above 40 years. This is a similar finding with 
previous retrospective studies done in Nepal and 
Nigeria on patients with neck pain that undergo 
cervical spine MRI evaluation showing 
degenerative changes such as intervertebral disc 
desiccation and bulge to have increased 
prevalence with age (10,13). 

IVD herniation was seen in 18(11.2%) 
patients with the highest number of patients seen 
in the 5thdecade (38.9%) followed by the 3rd 
decade (27.8%). The C5-C6 level was the most 
commonly affected level (56.5%) and single 
level involvement was more common than 
multiple level involvements. Similar 
epidemiologic finding was seen in a previous 
study that included 750 symptomatic patients 
and showed 159 patients to have disc herniations 
and C5-C6 level as the most common involved 
level. Multiple level involvement was seen only 
in 23 patients (10). Disc herniation was found to 
be exclusively found in symptomatic patients 
versus asymptomatic patients in a comparative 
study while other degenerative disc changes 
were equally prevalent among both symptomatic 
and asymptomatic patients (16). 
 Non-degenerative abnormalities were not 
common findings. They were seen in 10(6.3%) 
patients.  Two studies on patients with neck pain 
found non-degenerative pathologies in 12.1% 
and 35.5% respectively (14, 17). The relative 
less percentage of non-degenerative pathologies 
in our study may be explained by the exclusion 
of patients with neck trauma, as majority of 
patients with non-degenerative findings seen in 
the above-mentioned studies represent trauma 
related findings.  

MRI is said to be the modality of choice for 
imaging spine infections with several imaging 
findings, such as disc space sparing, multilevel 
subligamentous spread, and large abscesses, can 
suggest the diagnosis of tuberculous over 
pyogenic infection, the two most common spine 
infections (18). In this study imaging findings 
suggesting infections were detected in 3(1.9%) 
patients which is a similar prevalence to a 
previous study (17).   

Imaging findings suggesting neoplasm were 
seen in three (1.9%) patients, two intramedullary 

neoplasm suggesting glioma and one vertebral 
metastasis with similar prevalence to previous 
studies (14, 15). 

Out of the 160 patients in this study, 
23(14.4%) patients had no remarkable cervical 
spine MRI findings. The absence of abnormal 
imaging findings in these patients may be related 
to different nonstructural factors such as patient 
background situations including psychosocial, 
demographic and socioeconomic factors as 
many previous studies tried to link up and 
explain neck pain with different perspectives (2, 
19). 

This study has a number of limitations. This 
study didn’t also follow the treatment given to 
see patient response, especially those patients 
with degenerative findings. Control group would 
have been a good input to compare patterns of 
degenerative spine changes, especially in 
relation to advancing age. Detailed clinical 
backgrounds of patients such as socioeconomic 
and psychosocial factors were not considered in 
this study which would have been useful to 
assess these factors in relation to the pattern of 
imaging findings among study individuals.  

In conclusion degenerative cervical spine 
findings were the most common MRI patterns 
seen in symptomatic patients in this study 
showing increasing prevalence with age. Non-
degenerative imaging findings such as neoplasm 
and infection were less common findings. 
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