
ABSTRACT

umbar disc herniation is one of the most 
commonly diagnosed abnormalities associated Lwith low back pain with resultant morbidity 

worldwide. Low back pain in itself is a multifactorial 
disorder with many possible etiologies, being a 
presenting symptom in 70- 80% of the population 

1
worldwide at some point in their lives . Lumbar disc 
herniation is a localized displacement of disc material 
beyond the normal margins of the intervertebral disc 
space which may result in pain, weakness or numbness 

2
in a myotomal or dermatomal distribution .

Disc herniation is usually due to age-related 
degeneration of the annulus fibrosus, although trauma, 
lifting injuries, straining and sedentary lifestyle have 
been implicated3. Lumbar disc herniation can be 
generally classified into four types; disc bulge, 
protrusion, extrusion and sequestration. Although disc 
herniations may be completely asymptomatic4, they 
can also produce debilitating symptoms affecting the 
lower back, thigh, anal or genital region resulting in 

lower back pain, numbness, tingling sensation, 
radicular pain or sciatica.

Imaging plays a crucial role in confirming, 
differentiating subtypes and so modifying or changing 
treatment plans. Magnetic Resonance Imaging readily 
differentiates the different patterns of disc herniation, 
with its soft tissue contrast and less invasiveness.

A prospective, cross-sectional study thus was planned 
to determine the frequency of lumbar disc herniation 
and evaluate the association between MRI findings 
with clinical features in symptomatic patients.

MATERIALS AND METHODS

Study site
This study was conducted in the radiology department 
of University of Port Harcourt Teaching Hospital 
(UPTH) in the South South geo-political zone of 
Nigeria over a period of 12 months; from December 
2012 to November 2013. This hospital is a 500 bed 
facility that serves as a referral centre for Rivers State. 
Ethical approval was obtained from hospital ethical 
committee before commencing the study.

INTRODUCTION

BACKGROUND
Low back pain is one of the common health problems encountered in life with intervertebral disc herniation being a 
common cause of its occurrence. Magnetic resonance imaging has emerged the gold standard for diagnosing a 
herniated disc.

AIMS AND OBJECTIVES
To assess the frequency and pattern of occurrence of disc herniation as well as evaluate the association of disc 
herniation on magnetic resonance imaging with clinical symptoms.

METHOD
A total of 120 adult  patients who came for magnetic resonance imaging scan of the lumbosacral spine for a period 
of 1year in the department of Radiology University of Port-Harcourt Teaching Hospital. The end plates of 600 
lumbar interspaces were graded for type, size and site of lumbar disc herniation. 

RESULTS: 
The age distribution of patients was from 18-80 years; mean age was 51.0 
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as a focal or asymmetric extension of the disc beyond 
the interspace, Disc extrusion  as extreme extension of 
the disc beyond the interspace and all layers of the 
annulus and sequestration as complete separation of 
the disc material from the parent disc.

Based on the MSU classification , the disc was further 
classified based on its size. The lesion is described as 1, 
2, or 3. In reference to the intra-facet line, a 
determination is made as to whether the disc herniation 
extends up to or less than 50% of the distance from the 
non-herniated posterior aspect of the disc to the intra-
facet line (size-1), or more than 50% of that distance 
(size-2). If the herniation extends altogether beyond the 
intra-facet line, it is termed a size-3 disc. Based on 
location disc herniation were classified as central, 
posterolateral or foraminal.

Intervertebral disc degeneration was defined by the 
presence or severity of reduced disc height and/or 
reduced signal intensity in T2-weighted scans 
evidenced by loss of normal high signal intensity of the 
nucleus pulposus on T2-weighted MRI scan. Spinal 
stenosis was analyzed based on Glenn classification6 
were an anteroposterior diameter of the spinal canal 22-
25mm was regarded as normal and stenosis as a canal 
diameter <10mm. Nerve root compression was noted 
to be absent or present.

Data Analysis
Data analysis was done using Statistical Package for 
Social Sciences (SPSS) software (version 20.0) for 
windows. Results were presented as mean ± standard 
deviation, percentages, tables and graphs as 
appropriate. Means were compared using Student's t 
test. Pearson's correlation was used to assess the 
association between MRI findings, and clinical 
diagnosis. P values less than or equal to 0.05 were 
considered statistically significant. Logistic regression 
was used to analyze pain variables with disc herniation 

RESULTS
A total of 120 patients with low back pain were 
included in the study out of which sixty six (55%) were 
males and fifty four (42%) females. Age of the patients 
ranged from 22-80 years SD 51.0± 13.2years (table 1).

 Table 1: Frequency of disc herniation in relation to 
age.

5

Study design
This cross sectional descriptive and prospective study 
recruited Subjects of either gender 18 years and above 
referred to the department of radiology, UPTH for 
lumbosacral spine MRI scan on clinical diagnosis of 
low back pain. Patients with a history of trauma or any 
contraindication to MRI were excluded from the study. 
Informed consent was taken. Demographic data such 
as age and sex, clinical diagnosis, time of onset of 
symptoms were obtained using a structured interview 
form.

Imaging Technique
Patients were subjected to MRI examination after 
screening. A 0.2 tesla machine was used to obtain all 
MRI lumbar scans with standard protocol (Siemens 
Magnetom Concerto 2004A model). Technique of 
Scanning the Lumbosacral Spine: All patients were 
positioned supine on the scanner table such that the 
median sagittal plane was equidistant to the table. A 
radiofrequency surface coil was placed over the patient 
to cover the lumbar spine (area between the 
costophrenic angle and the iliac crest). Laser beam was 
aligned at the centre point (between L1 and L3). The 
table was then moved under the magnet until it was at 
the isocentre of the magnet. Scans were obtained in 
axial and sagittal planes, axial sections were taken 
along the lumbar disc and superior and inferior 
endplates.

Principal imaging performed using conventional spin 
echo pulse sequences.
i. Sagittal, axial and coronal images with a 

repetition time and echo time (TR/TE) of    
500/20msec; field of view (FOV) 23-26cm, 
matrix 288x512.

ii. Axial view with TR/TE of 600-1100/20msec, 
FOV of 20cm, matrix 192x256.

iii. Sagittal view with TR/TE of 2500-3000/110 
msec, FOV of 26cm, matrix  256x512.

iv. Axial view with a TR/TE of 4000 /120msec, 
FOV of 28-30cm, matrix 328x512.

Technical specifications included:
a. Slice thickness of 3 and 4 mm for sagittal and 

axial images respectively with 1 mm gap.
0

b. 90  flip angle for T1 and 180  angle for T2.
c. T1 and T2 Weighted axial sequences were 

stacked slices extending from the superior 
aspect of L1 through the inferior aspect of S1.

Image analysis:
The terms used to classify discs were defined as 
follows:

Disc herniation  classified into a normal disc with no 
disc extension beyond the interspace, Disc protrusion 

0

Age group  Frequency  Percentage (%)

20-29  6  7.5%

30-39  9  11%

40-49
 

18
 

22%

50-59
 

29
 

38%

>60
 

17
 

21.5%

Total 
 

79
 

100%
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Results were analyzed based on disc herniation, disc 
degeneration, nerve root compromise and stenosis of 
the spinal canal. Out of 120 patients only 79(65%) had 
significant radiological evidence of disc prolapsed at 
lumbar vertebral levels. Among these patients, 24(30%) 
had disc herniation at L5-S1, 33(42%) at L4-L5, 15(19%) 
at L3-L4, 5(6%) at L2/L3 and only 2 (3%) had 
involvement of L1-L2 level.(fig 1)

Ninety-eight (82%) patients had chronic low back pain, 
while thirteen (11%) and nine (7%) had sub-acute and 
acute low back pain respectively. The pain was further 
classified based on symptoms into those with low back 
pain alone 48 (61%), radicular pain 24 (30%), sciatic 
pain 5(6%) and cauda equina syndrome 2 (3%). 

significant difference (p=0.35). Male to female ratio was 
1.4:1

Disc herniation was seen to increase with increasing 
age with the highest frequencies in the 5th (23.3%) and 
6th (24.2%) decade and lowest frequency in the 2nd 
(3.3%) decade but this was not statistically significant 
(p=0.092). Posterolateral herniation was the most 
common location of disc herniation accounting for 
(76%), central (20%) and foraminal (4%). (figures 2)

Fig 1 A &B: Intervertebral disc herniation. (A) T1 
weighted sagittal image showing altered signal 
intensity and multilevel disc protrusion at L1/L2, 
L2/L3, L3/L4 and L4/L5 levels and B L4/L5 disc 
extrusion.

Out of sixty six male patients, 49 (62%) had lumbar disc 
herniation and out of fifty four females, 30(38%), 
indicating a predominance of male gender in the cases 
of lumbar disc herniation but with no statistically 

A

A

B

B
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Type of pain  Location of disc herniation p value

 central  posterolateral foraminal

Low back pain  
48(61%)

 

6(7%)  41(51%) 1 0.003

Radicular pain
 24(30%)

 

4(5%)
 

18(22%) 2 0.043

Sciatic pain 5(6%)

 

4(5%)

 

2(3%)

 

- 0.175

Total 79(100%) 16 (20%) 61(76%) 3(4%)

Intervertebral disc degeneration was observed in 
90(75%) of patients with an L4/L5 predominance of 
36(40 %) patients followed by L5/S1 level 22 (24.5%), 
L2/L3 level 15(16.7%), L3/L4 level 13 (14.4%) and at 
L1/L2 4(4.4%). Spinal canal stenosis was present in 39 
patients (32.5%) with 20 males and 19 females. Of these 
68% had posterolateral stenosis, 22% had central 
stenosis and 10% had stenosis at the foramina. Nerve 
root compression noted more at L4/L5 then L5/S1, 
L3/L4, L2/L3 and L1/L2 in decreasing order of 
frequency being present in 52% of patients. The 
presence of compression and type of herniation is 
noted in (table 5). 

Table 5: Association between type of herniation and 
clinical finding

DISCUSSION
A degenerated disc is said to be one with structural 
failure together with accelerated or advancing signs of 
aging. Other contributory factors include reduction in 
oxygen and nutrient supply, mechanical stress, 
inflammation, abnormal proteoglycan and possible 
genetic factors. Intervertebral disc herniation is a major 
cause of low back pain and results in a complex picture 

7
of symptoms and signs . 

In the present study there was a male predominance. 
8

This concurred with Prasad et al  in their study of 
Epidemiological characteristics of lumbar disc 
prolapse in a tertiary hospital. Our largest group of 

th 9
patients was in the 6  decade. Irurhe et al  in a 
prospective study done in Lagos Nigeria and 

10
Mustapha et al  in a retrospective study done in North 
east Nigeria differed with their highest frequencies of 

th
patients occurring in the 5  and 4  decades 
respectively. The mean age of patients in the study was 
51years and is comparable with a study done in South-

west Nigeria  with a mean age of 53.27years but 

slightly higher than a study done in Kenya with a 

th

11

12 

Fig 2:A&B: Location of disc herniation. (A) Central disc 
herniation. (B) Central and posterolateral disc 
herniation with left nerve root compression and spinal 
canal stenosis.
Based on the size of disc herniation 42(53%) were 
classed as 1, 22(28%) as 2 and 15(19%) as 3.
The prevalence of protrusions and extrusions 
according to the age of the patients and location of the 
abnormalities in the intervertebral disc space are 
presented in tables (2 and 3). Posterolateral herniation 
was also more implicated in radicular pain (table 4)

Table 2: Percentage distribution of type of disc 
herniation 

Table 3: Number of subjects with protrusion based on 
the age and location of disc protrusion

Table 4: type of pain and location of disc herniation

        ≤0.05 considered statistically significant

DISC LEVEL   PROTRUSION  EXTRUSION  SEQUESTRATION TOTAL

LI/L2  2  -  - 2(3%)

L2/L3
 

5
 

-
 

- 5(6%)

L3/L4
 

12
 

3
 

- 15(19%)

L4/L5
 

25
 

6
 

2 33(42%)

L5/S1

 

17

 

5

 

2 24(30%)

TOTAL

 

61(77%)

 

14(18%)

 

4(5%) 79(100%)

Type of 

herniation

 

Neural canal compromise number Percentage

Disc protrusion
 

Without nerve root compression 13 16.4%

 

Nerve root compression

 

48 60.8%

Disc extrusion

 

Without nerve root compression 6 7.6%

Nerve root compression

 

8 10.1%

Disc 
sequestration

 

Without nerve root compression 1 1.3%

Nerve root compression 3 3.8%

Nigerian Journal of Medicine, Vol. 25 No. 2, April - June, 2016, ISSN 1115-2613

110



much effect on the degree of pain or disability of a 
patient. It is well established that MR imaging is more 
sensitive for detecting nerve root compression than 
other imaging modalities. Disc herniation's with nerve 
root compromise are likely to be more symptomatic 
than those without neural compromise, we observed 
that the position of the disc herniation can affect neural 
foramen compromise as posterolateral and foraminal 
herniation's were more implicated than central 
herniations independent of whether the disc  was 

extruded or sequestrated. Jarnardhana et al  in their 
study on Correlation between clinical features and 
magnetic resonance imaging findings in lumbar disc 
prolapse also concurred with these findings. In this 
study, 52% of patients were noted to have compression 
of at least 1 nerve root level. This is also likely due to the 
high incidence of posterolateral disc herniation(76%) 
than either foraminal or central.

Stenosis depending on the extent of the degeneration 
20

could be central, lateral and foraminal . Stenosis can 
occur alone or in combination with L4–L5 disc usually 

implicated. Mboka et al  in Tanzania observed stenosis 
of the spinal canal in 30% of the study population 
similar to findings of 32.5% in current study.  Katz et 

al  and Uduma et al  differed with a higher incidence 

of 46% and 66% respectively while Irurhe et al  had a 
lower incidence of 20%.  The high incidence of spinal 
stenosis is likely due to the high incidence of disc 
herniation in this study, which is one of the common 
acquired causes of spinal canal stenosis.

CONCLUSION
Posterolateral disc protrusions/extrusions and 
significant nerve root compromise on MRI are more 
likely in clinical setting of radicular pain. This study 
shows the utility of MRI in depicting objective evidence 
of lumbar disc herniation in symptomatic adult 
patients with clinical suspicion of the disease.

LIMITATION
The high cost of magnetic resonance imaging scan 
made it difficult to have a wide range of patients  as 
only those who could afford the scan where imaged.

Acknowledgement: we acknowledge the staffs in the 
department of radiology university of Port Harcourt 
for their support in carrying out the study. 
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mean age of 47.4years.The findings of the current study 
showed that LBP is predominant in the middle age 
group. Hence, LBP could be likely due to the normal 
aging process or is multifactorial.

This study demonstrated a high frequency of 
occurrence of disc herniation (65%). This was similar to 
a study done by Yong et al (63.2%) and Irurhe et al with 
(59.7%) although slightly higher. The prevalence of disc 

herniation among patients with low back pain varies , 
with disc protrusion being the most common type and 

posterolateral herniation the common location . Our 
study was in keeping with these studies. Protrusion of 
the disc was seen in 61% of patients while the most 
common location was posterolateral 76%. It was 
observed that posterolateral herniations were more 
associated with symptoms than central or foraminal 
herniations.  Although disc herniation is considered 
one of the underlying factors for low back pain, 
controversy still prevails about its relationship. In some 

MRI studies  an association has been found with disc 
herniation and low back pain but this is also common in 

asymptomatic people as well . Approximately 30% 
of people without history of low back pain or leg pain 

have disc protrusions . 

The level of disc herniations have also shown variable 
incidence although the L4/L5 disc and L5/S1 disc 
levels are more frequently reported. In the current 
study herniation was common at L4/L5 (42%) and 
L5/S1 (33%) disc levels; the annulus fibrosus is thin and 
not supported by the posterior longitudinal ligament at 

these points. A study by Spangfort et al  had (49.8%) 
and (46.9%) occurring at the L4/L5 and L5/S1 levels 

respectively Prasad et al  also had L4/L5 (34.4%) and 
L5/S1 (26.7%) disc as prevalent in their study 
consistent with the current study. However Rehman et 
al had more disc herniation in the L5/S1 (46%) levels 
than L4/L5 (34%). Kim et al17 in their study also found 
a 95% occurrence of disc herniation at L4/L5 and L5/S1 
and a 5% occurrence at the upper lumbar with L2/L3 
and L3/L4 disc more implicated at these levels The 
L4/L5 and L5/S1 levels have been associated with the 
presence of increase radicular and sciatic pain as 
observed in the study than herniations on other levels.

In a study by Mysliwiec et al  on MSU classification of 
herniated lumbar disc on MRI towards developing an 
objective criteria for surgical selection on 200 patients 
found that size 2 disc herniation's were more 
symptomatic than either size 1 or 3. This concurred 
with the present study as size 2 lesions were more 
associated with radicular pain due to the narrow area 

of the disc at that level. However Karpinen et al  in 
their study disagreed with the size of the disc having 

2
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