Original Article

East African Orthopaedic Journal

ProlaPsed Intervertebral dIsc In an afrIcan
PoPulatIon: Kenyan exPerIence
K.
MSc, L.
J. Ogeng’o,
L. N.and
Gakuu,
MBChB,
MMed
Saidi FCS,
FACS andofA.
Pulei,
K. W.
W. Ongeti,
Ongeti,MBChB,
J. Ogeng’o,
N. Gakuu,PhD,
H. Saidi
A. Pulei,
College
of (Surg)
HealthH.Sciences,
University
Nairobi,
BSc,
MBChB,
College
of
Health
Sciences,
University
of
Nairobi,
P.O.
Box
30197
–
00100,
Nairobi,
Kenya
P.O. Box 30197 – 00100, Nairobi, Kenya
Correspondence to: Dr.
Dr. K.
K. W.
W. Ongeti,
Ongeti, P.O.
P.O.Box
Box30197
30197––00100,
00100,Nairobi,
Nairobi,Kenya.
Kenya.Email:
Email:kongeti@aol.com
kongeti@aol.com

ABSTRACT
Background: Characteristics of Prolapsed Intervertebral Disc (PID) in Africa, reports are scanty and
often disparate.
Objectives: To evaluate the distribution of PID by location, age, gender and predisposing factors among
African patients at our hospital, the largest regional referral and teaching hospital in Kenya.
Patients and Methods: Six hundred and three cases (267 males, 336 females) of prolapsed intervertebral
disc over 11 years between January 1997 and December 2007 were analyzed for location, number of
prolapsed disks, gender, age and predisposing conditions.
Results: Of the determined locations L4/5 was the commonest (42.3%), followed by L5/S1 (25.5%).
Seventy seven (20.9%) of the patients had multiple prolapsed disks. 1.4% were in the cervical region,
and only one in the thoracic. PID was commonest in the 31 – 50 year age group females (M: F is 1:1.26,
p=0.00), with mean age 40.90+13.80 years, (range between 11- 85 years).
Conclusions: PID in Kenya is commonest in the lower lumbar region of young people more in females
and is associated with trauma.
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IntroductIon

Prolapsed Intervertebral Disc (PID) is a major cause of
disability in developing countries(1). The prevalence
and characteristics may show ethnic (2,3) and regional
(4) variations, with the highest incidence in rural
communities where manual work in bending position
is the mainstay of livelihood (4). Recent studies indicate
that in Africa, it may cause 20 - 35% of low back pain
(5,6) creating a public health burden of considerable
socioeconomic cost (7). Knowledge of the distribution
and risk factors is important in control of the problem,
but reports from Africa are scanty and disparate. This
study aimed at describing the distribution of PID by site,
age, gender and risk factors in an African population
seen at a regional referral and teaching hospital in
Kenya.

MaterIals and MetHods
This was a retrospective cross-sectional study done at
Kenyatta National Hospital, the largest regional referral
hospital in Eastern and Central African region. It is a
2,000 bed capacity facility in Kenya with 15 consultant
orthopaedic surgeons which caters for a wide variety
of African patients from the Kenyan capital city, referrals
from eight Kenyan level 5 hospitals; and also from
the entire Eastern and Central African region. Ethical
approval was obtained from the hospital’s – Ethics
and Research Committee (KNH – ERC). All patients’
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files with a diagnosis of prolapsed intervertebral disk
over 11 years (January 1997 - December 2007), from
the hospital’s registry were examined. The files were
separated into male and female, then each gender into
eight age groups each of 10 years, starting from 11
years. The locations of the prolapsed disk, age, gender,
and risk/comorbid factors were recorded. The data
collected was analyzed using SPSS® version 18.0 for
windows. The Students T test was used to determine
the significance of the means. A p value of <0.05 was
considered significant. Tables and graphs were used to
illustrate the findings.

results
Six hundred and eighteen case files with a diagnosis
of PID were reviewed. Of these, six hundred and three
cases (267 males and 336 females) were included in
this study. Fifteen cases were excluded; one case with
an incomplete file, one with assault on the back and
13 cases with clinical diagnosis other than PID such as
spinal TB (3 cases), metastatic abdominal carcinomas (2
cases), radiating obstetric pain (3 cases), spondylosis (1
case), pelvic inflammatory disease (2 cases) and other
general medical conditions (4 cases). The age range
was 11 and 85 years with a mean of 40.90±13.80 years.
Three hundred and twenty (53.1%) of the individuals
were aged 40 years and less. Only 24 (4%) were below
20 years, and 49(8.1%) were older than 60 years (Table
1). The male: female ratio was 1:1.26; with a female
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predominance in all age groups. The overall gender
difference was statistically significant (P = 0.000).
To evaluate site distribution, only those cases
where the vertebral level was confirmed were included.
Two hundred and forty eight cases where the exact site
was not recorded were excluded. The remaining 355
were analyzed. One hundred and forty two (49.0%)
prolapsed disks were single in the lumbar region, 94
(26.3%) in the lumbosacral junction, followed distantly
by the cervical 9(2.5%). One case (0.3%) prolapsed in
the thoracic region. In 67 individuals (18.9%), 2 disks
prolapsed. The disk levels were (L4/5 and L5/ S1 – 54
cases; L3/4 and L4/5- 6 cases; L2/3 and L3/4 - 1 case;

L1/2, L2/L3 – 2 cases; T9/10, T10/T11 – 1 case; cervical - (2
cases); lumbar and cervical 1 case. Ten patients (2.8%)
had 3 disks to 5 disks were prolapsed. Most of these
disks were contiguous that is L3/4; L4/5; L5/S1. One
patient had T11/12; L2/3; L4/5; L5/S1 disks prolapsed
(Table 2). One hundred and fifty eight patients (26.2%)
[73 females, 85 males]; presented with a history of
trauma. The causes of trauma were lifting heavy objects
126 (79.9%), followed by RTA, 24 (15.2%), falling from a
height 6 (3.8%), direct stab to the back 2 (1.3%).
Comorbid conditions were recorded in 80
patients. Among these hypertension, diabetes mellitus
and obstetric conditions accounted for the majority.

Table 1
Age and gender distribution of PID
Gender
Age

11-20
21-30
31-40
41-50
51-60
61-70
71-80
81-90

Total

Male
10
52
77
67
37
19
4
1
267

Total
Female
14
61
106
88
42
17
7
1
336

Age

L4,5

L1,2

L3,4

11-20
21-30
31-40
41-50
51-60
61-70
71-80
81-90
Total

3
17
43
54
24
14
0
1
156

0
0
2
2
1
0
0
0
3

0
2
4
3
2
2
0
0
13

24
113
183
155
79
36
11
2
603

Table 2
Site and age of disk prolapse
Site
L5,S1
Thoracic
Cervical
disk
disk
2
0
0
7
0
2
40
0
2
29
1
1
10
0
31
2
0
0
3
0
1
1
0
0
94
1
9

Total
2disks

>2 disks

0
10
22
14
2
8
1
0
67

0
0
2
4
3
1
0
0
10

5
38
115
108
55
27
5
2
355

Table 3
The incidences of level of disc prolapse in various studies
Study

Hsu et al (10)
(11)
Bosacco (11)
Basacco
Deker and Shapiro (12)
Spangfort (13)
Kortelainen et al (14)
Prasad et al (15)
Present study
6:March
March2012
2012
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T12-L1,
L1-L2,L1-L2,L2L2-L3
T12-L1,
L3
1.6
<1
0.7
2.1
5.0
1.4

Level of prolapsed %
L3-L4
L4-L5

4.5
2.9
8.3
3.7

37
49.8
34.4
43.9

L5-S1

59
50
26.7
26.8
13
39
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Table 4
Male: female ratios from different studies
Author
Author			
(18)
Ahmad et
Ahmed
etal,
al1999
		 (18)
(20)
(20)
Munie, 1997
Munie
		
(21)
(21)
Siddiq
et
al.,
Siddiq et al 2003
		
(22)
Arab et al (22)		
Arab
Prasad et al., 2006 (15)
Prasad et al (15)		
Present study
Present study		

Population
Sample Size
M:F Ratio
Population
Sample
size
M:F
Ratio
Lahore
160
2.6:1
Lahore		
160				
2.6:1
Ethiopian
40
5.7:1
Ethiopia		
40				
5.7.1
Saudi
64
2.5:1
Saudi		
64				
2.5.1
Sudan
112
2:1
Sudan		
112				
2:1
India
1.9:1
India			-				 1.1.26
Kenyan
603
1.1.26
Kenya 		
603				
1.1.26

			

dIscussIons

Observations of the current study are concordant with
reports that most of the disk prolapse cases occur in
the lumbar region followed by the cervical (8, 9). The
commonest lumbar site is L4, 5; followed by L5/S1. The
variability in the incidence in level of disk prolapse is,
consistent with reports in literature (Table 3).
The high vulnerability of the lumbar spine and especially
L4 – 5; L5 – S1 to disc prolapse is related to the increased
weight it has to bear due to upright posture, lumbar
lordosis and wider range of movement it allows (15,16).
These differences may reflect population variations due
to genetic and occupational factors (17). Multiple disk
prolapses in this study (21.7%) is comparable to the
figure described by Prasad et al, of 26.7% (15). Multiple
prolapsed disks increased with age peaking at 31-40
years as earlier described (1). In almost all the cases
multiple prolapsed disks were contiguous and confined
to the lumbar region.
The present study reveals, as in previous reports,
that PID occurs most frequently in the fourth decade
(17,18) and that it is infrequent before 20 and after
65 years. It is thought that after the second decade
degenerative changes in discs may result in necrosis,
sequestration of the nucleus pulposus, softening and
weakening of annulus fibrosus, making it vulnerable
to minor strains (16). A likely explanation for the high
incidence (87.8%) between 21 – 60 years, is that during
this time, individuals are most active and are involved
in outdoor activities which expose them to continuous
trivial trauma to the spine (15).
PID is infrequent in adolescents, due to the
strength of the intervertebral disc (16). Observations of
the current study reveal that 1.4% of the victims were
below 20 years. Probably this is related to early onset of
physical labour in developing countries. Indeed it has
been shown that adolescents who engage in intense
sports or heavy work related activities are at higher risk
of PID (19). Another notable observation is that over
9.6% of the patients were over 60 years old, an age an
age group though to be relatively spared (17). This may
be related to the profiles of occupational and lifestyle
factors some of which continue into old age (7).
The view generally held is that PID is commoner
in males than in females (15,19). Observations of the

40
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present study, however, reveal that in Kenya, PID is
commoner in females than in males. Previous studies
have revealed varying male: female ratios (Table 4).
Although there is generally a male predominance,
quantitative differences exist in the degree of gender bias,
suggesting that variations in genetic or environmental
factors influence the gender distribution. The most
frequent environmental factors include type of work
and position of the body assumed at work (17). The
female predominance observed in the present study
may be due to the gender differences in the angulation
of the lumbar spine (23), it also probably reflects the
quality and quantities of work the women folk involve
in. Indeed, studies in Africa have demonstrated a
correlation between prolapsed disc and intensive farm
work, gravidity, weight lifting, strenuous manual labour,
cooking methods at home and breast feeding (24).
Gender differences have been demonstrated in
preoperative and post-operative responses in PID (9,25).
The most common risk factor identified in the present
study is trauma, and especially lifting of heavy objects.
This supports previous studies which demonstrate that
major risks include frequent lifting of objects weighing
25 pounds or more, especially if the objects are lifted
with the arms extended and with the knees straight and
while the body is twisted (17). In developing countries
many people spend their day in unsuitable working
positions (4). This implies that potential for reduction of
PID include modification of jobs so as to reduce exposure
to known occupational risk factors, and careful selection
of workers by such means as strength testing for the
particular job for which they are to be employed (17).
Unfortunately in developing countries majority of the
manual workers are unskilled and do not choose jobs.
Secondly many skilled workers may be in postures and
occupations which predispose them to PID. For this later
categories, education on work posture modification and
provision of appropriate furniture may be worthwhile.
Hypertension and diabetes mellitus are frequently cited
as risk factors for PID (4). Observations of the present
study reveal that indeed, they are associated, albeit on a
small scale, with PID. The mechanism is still unclear but
since these are unknown risk factors for atherosclerosis,
it is possible that disc degeneration in these conditions
EAOJ; Vol. 6: March 2012
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is accelerated by impaired blood supply there to,
consequent to occlusive disorders of blood vessels (8).
In conclusion, PID in Kenya is commonest in
the lumbar region of persons aged 31 – 50 years,
more in females than males and is associated with
trauma. Education on working posture and provision
of
of appropriate
appropriate work
work infrastructure
infrastructure is
is recommended.
recommended.

REFERENCES
1.

Murray, C.J.L., Lopez, A.D., Mathers, C.D. and Stein, C. The
Global burden of Disease project: aims. Methods and data
sources. WHO Research paper No. 0101.
2. Ahsan, R., Tajima, N., Chosa, E. et al. Biochemical
and morphological changes in herniated human
intervertebral disc. J. Ortho. Sci. 2001; 6: 510 – 518.
3. Cheung, K. and Ghazi, S.A. Current understanding of
low back pain and intervertebral disc degeneration:
epidemiological perspectives and phenotypes for
genetic studies. Ortho. 2008; 22: 237 – 244.
4. Shaftic, R., Grgic, M., Ebling, B. and Splavski, B. Casecontrol study of risk factors for lumbar intervertebral disc
hermation in Croatian Island populations. Croat. Med. J.
2006; 47: 593 – 600.
5. Mijiyawa, M., Onian Kitan, O., Kolani, B. and Koriko, T. Low
back pain in hospital out patients in Lome (Togo). Joint
Bone Spine. 2000; 67: 533-538.
6. Gulukaunde, M., Muwazi, S. and Mugisa, D.B. Aetiology
of low back pain in Mulago Hospital Uganda. Afr. Health
Sci. 2005; 5: 164 – 167.
7. Younes, M., Bejia, I., Aguir, Z., et al. Prevalence and risk
factors of disk-related sciatica in an urban population in
Tunisia. Joint Bone Spine. 2006; 73:538 – 542.
8. Dwivedi, S., Kotwal, P.P. and Dwivedi, G. Aortic
atherosclerosis, hypertension and spondylotic
degenerative disease: A lifestyle phenomenon,
coincidence, or continuum? Indian Acad. Clin. Med. 2003;
4: 134 – 138.
9. Ogeng’o, J. and Ongeti, K. Evaluating low back pain
patients for prolapsed interverbral disc in a Kenyan
Teaching Hospital. The Annals Afr. Surg. 2011; 7: 29-31.
10. Hsu, K., Zucherman, J., Shea, W. et al. High lumbar disc
degeneration incidence and etiology. Spine. 1990;15:
15:
220-224.
11. Bosacco, S.J., Berman, A.T., Raisis, L.W. and Zamarin, R.I. High
lumbar disc herniations - case reports. Orthopaedics. 1989;
12:275-278.

6:March
March2012
2012
EAOJ; Vol. 6:

12. Decker, H.G. and Shapiro, S.W. Herniated lumbar
intervertebral discs, results of surgical treatment without
the routine use of spinal fusion. Arch. Surg. 1957; 75:
77-84.
13. Spangfort, E.V. The lumbar disc herniation. A computeraided analysis of 2504 operations. Acta Orthop.
Scand. 1972; 142 (Suppl):40-44.
14. Kortelainen, P., Puranen, J., Koivisto, E. and Lahde, S.
Symptoms and signs of sciatica and their relation to the
localization of the lumbar disc herniation. Spine. 1985;
10: 88-92.
15. Prasad, R., Hoda, M.F., Dhakal, M.M. et al. Epidemiological
characteristics of lumbar disc prolapse in a tertiary care
hospital. The Internet J. Neurosurg. 2006; 3 (1). pages??
16. Soames, R.W. Skeletal system – Invertebral disc,
movements of the vertebral column: In: Gray’s Anatomy
38th Ed: Churchill Livingstone pp 514 – 515.
17. Kelsey, J.L., Golden, A.L. and Mundt, D.J. Low back pain/
prolapsed lumbar intervertebral disc. Rheum. Dis. Clin.
North Am. 1990;16: 699-716.
18. Ahmed, M., Ahmad, N. and Raja, I.A. Lumbar intervertebral
disc herniation. age distribution and patterns of
herniation. Ann King Edward Med. Coll. 1999; 5: 85 – 87.
19. Ozgen, S., Konya, D., Toktas, O.Z., Dagcinar, A. and OZek,
M.M. Lumbar disc herniation in adolescence. Pediatr.
Neurosurg. 2007; 43: 77 -81.
20. Munie, T. Surgical management of lumbar disc prolapse
in Addis Ababa. East Afr. Med. J. 1997; 74: 335 – 336.
21. Siddiq, M., Ali, N., Jan. W.A. and Dil, R. Surgical management
of lumbar disc herniation by standard laminectomy in a
peripheral hospital; an experience with 64 patients. JpmI.
2003; 17: 20-25.
22. Arbab, M.A., Darrag, A. and Bakheet, E. Pattern of spinal
compression. Dr Darrag. www.drdarrag.com.
drdarrag.com.
23. Tulsi, R.S. and Hermanis, G.M. A study of the angle of
inclination and facet curvature of superior lumbar
zygapophyseal facets. Spine. 1993; 18: 1311-1317.
24. Worku, Z. Prevalence of low-back pain in Lesotho
mothers. J. Manip. Physio. Ther. 2000; 23: 147 – 154.
25. Stromquist, F., Ahmad, M., Hildingsson, C., Johnsson, B.
and Stromquist, B. Gender differences in lumbar disc
herniation surgery. Acta Orthop. 2008; 79: 643-649.

15
41

