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Abstract 
Background: India is a country with a huge human resource been utilised for labour and also is a 

country of diversity in culture and religions. Thus we have numerous activities which involve bending 

and twisting of the spine. Therefore we expect more disc degeneration and disc herniation compared to 

the western world. Indian health care system has traditional medicine and modern medicine. Both 

systems has easy access to Magnetic Resonance Imaging (MRI) which in fact will display both 

physiological and pathological changes. This may miss-lead a less experienced health worker and can 

also create a bad mental impact on an otherwise normal individual.  

Aim: Analyse the prevalence of lumbar disc degeneration and herniation in asymptomatic Indian 

subjects using MRI 

Materials and Methods: this was an observational study where we selected subjects without any low 

back related symptoms and signs and allowed them to undergo lumbar spine screening using a 0.2 tesla 

machine. 

Results: We had 76 subjects with a mean age of 43.7 and studied 380 discs in 4 different age groups. 

Among disc herniation 273 discs (71.8%) were normal and 107 discs (28.2%) had pathological changes 

in the form of bulge 68(17.8%), protrusions 30(7.8%) and extrusions 9(2%). None of the subjects had 

sequestration. Among disc degeneration 256(67.3%) were Grade 1& 2 and 124 (32.7%) were Grade 3, 

4&5. In the 76 subjects 37% had disc herniation and 33% had grade 3, 4 and 5 degeneration. 

Conclusion: The high prevalence of disc degeneration and disc herniation in MRI of normal subjects, 

emphasize the value of clinical history and clinical evaluation before starting precious treatment. 
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Introduction  

According to literature, the prevalence of lumbar pain at one time point was approximately 30-

40% in Germany. The one year and lifetime prevalence was approximately 60-70% and more 

than 80%, respectively [1]. In a study from Korea the prevalence of disc herniation, annular 

fissure and disc degeneration in asymptomatic subjects were 81.4%, 76.1%, and 75.8% 

respectively [2]. The disc degeneration and herniation can be physiological, mechanical or both. 

The load on the lumbar disc in a sitting position and in a standing position with 20 degrees of 

flexion can reach upto 250% of body weight [3, 4]. A combined lateral bend, flexion, and axial 

rotation vibration loading could cause tracking tears proceeding from the nucleus through the 

posterolateral region of the annulus suggesting that mechanism for disc herniation is 

mechanical leading to instability of the motion segment [5]. 

In India we have numerous activities which involve bending and twisting of the spine. The 

religious postures, floor sitting for eating food, squatting in an Indian toilet and cleaning the 

floors are some among them. Due to these reasons there is a possibility for more asymptomatic 

disc degeneration and herniation in Indian population compared to that of the West. 

Unfortunately there is no Indian data available in the literature. MRI will display both 

physiological and pathological changes which may miss-lead a less experienced health worker 

and can also create a bad mental impact on an otherwise normal individual. Given this 

background, the authors attempted to analyze the prevalence of lumbar disc degeneration and 

herniation in asymptomatic Indian subjects. 

https://doi.org/10.22271/ortho.2017.v3.i4e.50
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Materials and Methods 

Institutional ethical committee approval was obtained before 

the initiation of the study. Informed consent was taken from 

every subject. People who visited the hospital from January 

2015 to December 2015 between 20 -60 years were screened 

by the public relations team. All the healthy subjects were 

screened by the second author through a questionnaire 

enquiring for history of back pain, leg pain and claudication, 

paraesthesia of legs and weakness of lower limb muscles. 

Asymptomatic subject was defined as one with a negative 

answer to the questionnaire and have never seen a physician, 

physiotherapist, chiropractor, acupuncture, traditional herb 

medication (ayurveda), or other such health care professional, 

and have never missed a workday due to low back ache and 

related symptoms in the past. The rationale for these criteria 

was the notion that episodes of transient back pain are very 

common and less likely to be recalled after spontaneous 

regression [6]. Cases in which hospitalization treatment was 

administered for trauma such as a traffic accident were also 

excluded, because trauma required hospitalization may have 

undetected lumbar diseases. 

Patients under went MRI using a GE 0.2Tesla sigma profile 4 

Dmachine. Five sagittal images (two right sides and one 

midline and two left side) were taken using T2 sequences. 

Images are reported by the co-author. Teleradiology by 

Mediff technology was utilized for visualizing the images 

using the installed software. MRI images were analyzed for 

disc herniation and disc degeneration. Disc herniation was 

classified into disc bulge, disc prolapse, discextrusion and 

disc sequestration based on intactness of posterior 

longitudinal ligament. Disc degeneration was classified as per 

Pfirrmann grading into 5 grades in T2 weighted images [7]. 

Grade 1 disc is hyper intense to cerebrospinal fluid, grade 2 

isointense to cerebrospinal fluid, grade 3 intermediate, grade 4 

intermediate to hypo intense and grade 5 hypo intense to 

cerebrospinal fluid. 

Total number of normal individuals participated in study was 

distributed into 4 age groups as A) 20-29,B) 30-39,C) 40-49 

and D) 50-60 and 5 levels (L1L2, L2L3, L3L4 and L5S1). 

Data were entered in Microsoft Excel and analysis was 

performed using SPSS statistical program version 21.0. 

Simple proportions were done for all there levant variables 

and assessment for prevalence of disc degeneration and 

herniation. There is no external funding for the study and 

there is no conflict of interest among the authors. 

 

Results 

Among the 120 individuals screened, 76 were eligible for the 

asymptomatic criteria. There were 31 males and 45 females. 

Mean age was 43.7 with a standard deviation of 11.4(Table1). 

The maximum participation was in the age group 50–60 

years. In each patient 5 levels were assessed. Therefore a total 

number of 380 discs were evaluated for disc degeneration and 

herniation. Among disc degeneration 256(67.3%) were Grade 

1& 2 and 124 (32.7%) were Grade 3, 4&5.Among disc 

herniation 273 discs (71.8%) were normal and 107 discs 

(28.2%) had pathological changes in the form of bulge 

68(17.8%),protrusions 30(7.8%) and extrusions 9(2%). None 

of the subjects had sequestration (Table 2). 

Among the 76 subjects evaluated 67% had grade 1 and 2 

degeneration and 33% had grade 3, 4 and 5 degeneration. In 

Group A (20-29) it was 82%and 18%, in Group B (30-39) 

74.5% and 25.5%, in Group C (40-49) 74% and 26% and in 

Group D (50-60)53% and 47% respectively. In the 76 subjects 

63% had no herniations at all while remaining 37% had some 

herniations at one or more disc levels. In Group A, 21% had 

disc bulge while 13% had protrusions. In Group B it was 19% 

and 9% respectively. In Group C 26% had bulge, 8% had 

protrusion and 4% had extrusion. In Group D it was 20%, 

12% and 7% respectively. The number of patients in each 

group is shown in (Table 3). 

Among the subjects more than 40 years 38% had grade 3, 4 or 

5 degeneration and 38% had some form of herniation. Since 

there were more females in the study than males, sex 

distribution for prevalence of degeneration and herniation was 

not compared. Levels for grade 3, 4, and 5 degeneration were 

L1L2 (3%), L2L3 (7.2%), L3L4 (24%), L4L5 (29%) and 

L5S1 33% while that for herniations wereL1L2 (0%), L2L3 

(1.8%), L3L4 (20%), L4L5 (39%) and L5S1 (40.9%) 

(figure1& 2).  

 
Table 1: Demographic Data 

 

 
 

Table 2: Prevalence in various disc levels 
 

Level Grade 1-2 Grade 3-4 Grade 5 Normal Bulge Protrusion Extrusion Sequestration 

L1 L2 72 4 0 76 0 0 0 0 

L2L3 67 9 0 74 1 0 1 0 

L3L4 46 30 0 55 18 3 0 0 

L4L5 38 36 2 35 28 9 4 0 

L5S1 33 41 2 33 21 18 4 0 

Total 256 120 4 273 68 30 9 0 
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Table 3: Prevalence in different age groups 

 

 
 

 
 

Fig 1: Grades of disc degeneration at various levels (y axis: number of subjects) 

 

 
 

Fig 2: Types of herniation at various levels(y axis: number of subjects) 

 

Discussion 

Intervertebral discs (IVDs) are pads of fibrocartilage which lie 

between the vertebrae of the spine. They allow the vertebral 

column to bend and twist and distribute compressive loading 

on the adjacent vertebral bodies [8]. A motion segment consists 

of two vertebrae and an IVD. The IVD has three main 

components: a soft, deformable, nucleus pulposus, which is 

surrounded by the fibrous concentric layers of the anulus 

fibrosus, and bonded above and below to adjacent vertebral 

bodies by the thin layers of the cartilaginous end plates. The 

fiber orientation of the anulus fibrosus is suitable to resist 

hoop stresses generated by the hydrostatic pressure of nucleus 

pulposes in the healthy conditions. 

Degenerative process is thought to start in the nucleus 

pulposus, exhibiting a decrease in its proteoglycan 

concentration [9, 10] and gradual change in Type 1 collagen into 

a more fibrotic Type 2 collagen [11]. The arrangement of the 

elastic fibers plays a very important role in the overall 

mechanical properties of the anulus fibrosus [12] Elastic 

anisotropy in the anulus is maintained with degeneration, with 
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posterolateral and outer lamellae regions having decreases of 

about 30–50% with advancing degeneration [13]. When 

degeneration is combined with extreme and constant spine 

movements it can end up in disc herniation. 

In India unlike western world we still rely on human labour 

than mechanical devices. Indian women will start her day 

with cleaning house with broom, milking a cow, cooking in 

traditional stoves fuelled by wood and cleaning the utensils by 

sitting on the floor. Western toilet is not used in the most 

places of country and squatting for bowel and bladder 

movement are common. Even though India has various 

religions and customs, almost all of them have long sitting 

hours either with crossed leg or kneeling or bowing etc. India 

being one among largest agricultural country in the world is 

still not modernised and depends on human labour which also 

tears down the back. All though India is developing rapidly 

with technology and mechanics, we still use manual devices 

for changing a punctured tube, cutting tree, digging for pipes 

etc where in western world it is automated or semi-automated.  

As we know Indian is not only has diversity of religions, 

customsand cultures we also know we have variety of treating 

option right from allopathy, ayurveda, siddha, homeopathy, 

unnani, acupuncture etc having their own advantage and 

disadvantages. Everyone has power to choose any 

investigation as part of their treatment programme. MRI is 

easily available to all these practitioners who will be blindly 

following the report mentioned by the radiologist. 

The radiologist may not have any clinical details most of the 

time and would be reporting by seeing the images alone. This 

ends up in either over treating an otherwise normal individual. 

Therefore this study aimed at finding out the prevalence of 

lumbar disc degeneration and herniation in Indian 

asymptomatic subjects is very relevant. 

Western literature from United States, Europe and Korea 

shows prevalence of disc herniation and degeneration from 

27% to 84% in various age groups [2, 15, 16, 17, 18]. Pfirrmann 

grading of degeneration considers grade 1 and 2 as normal [7]. 

Therefore in our study 67.3% of disc degenerations were 

normal. Of the 32.7% degenerated discs and 28.2% herniated 

discs none had any low back symptoms. As in multiple 

studies mentioned, when age advances degenerative changes 

increases, so also in our study the degeneration which was 

seen in 18% of Group A increased to 47% in Group D. 

Among 37% of asymptomatic people who had herniated discs 

in the MRI the maximum numbers belonged to the exteremes 

of ages that is Group A and D. Asymptomatic disc bulges and 

protrusions followed the same pattern while extrusions were 

noticed more as age advanced, that is in Group C and D. 

Asymptomatic sequestrated disc was not seen in any patients 

in our study as well as in Western literature. While other 

studies demonstrated more degeneration and herniation at 

L4L5 level our study showed more changes in L5S1 level. 

The high prevalence of disc degeneration and disc herniation 

in MRI of normal subjects, emphasize the value of clinical 

history and clinical evaluation before starting precious 

treatment. There is no difference in statistics of MRI findings 

of asymptomatic western population and Indian population 

except in the spinal level in spite of gross variation in life 

style and habits.  
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