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Radiological ageing process in the cervical spine of Nigerian women 
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Summary 
The study was des igned to de te rmine the age of 
commencement of ageing process in Niger ian w o m e n Four 
hundred (400) consecutive w o m e n request ing for cervical 
spine radiographs where recruited for this s tudy. A study 
chart was made showing d i f fe ren t var iables like 
osteoarthrosis, detached os teophytes , postural ulterations and 
disk degenerations in a fou r year per iod f r o m 1st January, 
1993 to 31st December, 1996 the mod i f i ed Kellgren and 
Lawrence grading sys tem w a s used to assess radiographic 
changes. The highest rate o f os teoar thros is (31 .13%) was 
found in the fifth decade. Inc idence of postural alterations of 
the cervical spine rose sharply in the 5th and 6th decades of 
life. Grade 2 osteoarthrosis (Kel lgren and Lawrence) was 
commonest (61.3%); Grades 3 and 4 had the lowest incidence 
(3.45%). Disc degenerat ion w a s c o m m o n e s t in the 5th; the 
most involved disc was C 5 / C 6 and the least involved was 
C2/C3. It is concluded that the ageing process in the Nigerian 
women commences in the fouth decade of life, and apparently 
shows no difference wi th caucas ian w o m e n . 
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Rlsumt 
L' etude a ete concu pour de terminer l 'age de common cement 
tu processes de not i f ica t ion d ' age chez les f e m m e s 
Nigeriannes. Quatre cent ( 4 0 0 ) f e m m e s consecut ives feet 
recruitees pour I 'examen rad iograph ic de verebres cervides 
donscette etude. Un d i a g r a m m e representant cette' e tude 
montrait les different changements c o m m e l 'osteoarthrose les 
osteophytes detachees, les a l terot ion de posi t ion et les 
degeneration de disque en qua t r e ans apart ir du Premier l e r 
Januier 1993 ans 31 D e c e m b r e 1996, le sys tems modi f i e de 
classification de Kellgren et L a w r e n c e a e te utilise pour 
determiner les changements rad iographiques . La proport ion 
la plus ete vce d 'osteoarthrose (31 ,13 20) a ete t rouvree dans 
la linquieme decenie. L ' inc idence des alteration de posit ion 
des vertebres cerviole s'elevet brusquement dans la c inqu ieme 
et la sinxieme decenies de vie. La c luse 2 d 'os teoar throse 
(classification modifice de Kellgren et lLawrence) etait laplus 
frequence les classes 3 et 4 avaient c l inc idence la moins 
etevce (3.5%). Degeneration de disque etait la plus f requence 
dans la cinquieme decenice le d i sque le plus a f fec te etait C5 
ou C6 et le moins a f fec te etait C2 /C3 . La processes 
determination d'age chez les f e m m e r Niger iannes semble 
commence entre l'age de 30 a 4 0 ans et il apparai t qu ' i le n 'ya 
pas de difference raciale avec les f e m m e Caucas iennes . 

Introduction 
In recent times there has been an internat ional awaken ing to 
the phenomenon of ageing with emphas i s on the f ema le 
gender. Diczfalussy and Benag iano highl ighted the socio-
economy as well as the medical d e m a n d s of the elderly, and 
the gender inequality of life expec tancy , even in Niger ia was 
extensively discussed [1,2]. 
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The menopause (change of life) is the counterpart of 
menarche and it is a phenomenon in the life of a woman 
which can be used as a parameter to determine the ageing 
process. In any given population, menopause is usually 
within the ages of 45 and 52 years and it is associated with 
some characteristic symptoms. In contrast to their caucasian 
counterparts, most African women do not seem to manifest 
these symptoms, probably due to racial and socio-cultural 
differences [3]. 

Therefore we felt it would not be appropriate to use this 
parameter of menopause to determine the ageing process in an 
African population like Nigeria. The radiological features of 
the cervical spine, showing spondylosis (spinal 
osteoarthrosis) was preferred. Osteoarthrosis is known to be 
influenced by genetic and occupational factors [4]. The effect 
of climate and race has also been reported [4,5,6]. As a joint 
disease, it is also a sign of the ageing process and it is known 
to occur in both sexes [4,5,6,9,10]. The report on women is 
an initial report; the counterpart paper on men as well as a 
comparative report of both sexes will follow shortly. 

Ageing is indeed a basically new feature in the history of 
humanity [7] with very high demands for health and social 
services. These problems have been identified and pursued 
vigorously in the advanced countries [2,7]. Very little,'if any, 
has so far been done in developing countries like Nigeria [1]. 
It is in this context that this study is undertaken as a 
preliminary work on the ageing phenomenon among Nigerian 
women. 

Ma te r i a l s a n d m e t h o d s 
The plain radiographs of 400 consecutive women above the 
age of 30 years were reviewed in a 4- year period grades 
between 1st January 1993 to 31st December 1996. Women 
who had been involved in any form of accident which could 
affect the spine were automatically excluded from the study 
The antero-posterior and lateral radiographs of the cervical 
spine were reviewed to identify osteoarthritic changes. These 
changes include osteophyte formation, disc degeneration and 
also alignment anomalies. Furthermore a modified Kellgren 
and Lawrence grading system was used to assess the 
radiographic changes as follows: 

Grade O - Normal joint 
Grade I - A minute osteophyte of doubtful significance 
Grade II - Definite osteophyte with joint space preservation 
Grade III - Osteophyte with decrease in joint space 
Grade IV - Marked impairment o f jo in t space with sclerosis 

of subchoidral bone. 
T h e data were analysed using the chi-squared test or the 
s tudent ' s T-test where relevant. 

Resu l t s 
Table 1 shows the prevalence of osteoarthrosis in the various 
age groups with or without detached osteophytes. The highest 
incidence was found in the fifth decade 33 (31.13%); only one 
(0.94%) was found in the eigth decade. Incidence of postural 
alterations of the cervical spine with age, is shown in Table 2. 
A sharp increase in the number of cases 28 and 33 were noted 
in the 5th and 6th decades, respectively. 
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Table 1: Incidcncc of radiological changes of 
osteoarthrosis in women age, and prevalence of detached 
osteophytes. 

Age range incidence of Presence of detached 
(year) osteoarthrosis osteophytes 

30-39 11(10.38)* 0 
40-49 28(26.42) 0 
50-59 33(31.13) 2 
60-69 23(21.70) 3 
70-79 10 (9.43) 1 
80-89 1 (0.94) 0 
•Figures in parentheses are percentages 

Table 2: Prevalence of vetebral postural alterations 
with age. 

Ages 
(years) 

Postural alterations 
Straigthening Reversal Total 

30-39 10 0 10(10.20%) 
40-49 18 0 18(18.36%) 
50-59 25 3 28(28.57%) 
60-69 28 5 33(33.67%) 
70-79 6 2 8(8.16%) 
80-89 1 0 1(1.02%) 

Table 3 shows the prevalence of ostoarthrosis according to 
age using modified Kellgren and Lawrence scale grades. 
Grade II of the modified Kellgren and Lawrence was the 
commonest with 136 (61.3%) and was statiscally significant 
(P<0.05) to the other grades, while a very low prevalence 4 
(1.81%) was noted for grades III and IV. The highest 
incidence occurred in the 5th decade in all the three grades. 

Table 4: Incidence of disc degeneration with age 

Table 3: The prevalence of Osteoarthrosis according to age 
using mordified Kellgren and Lawrence grades 

Ages 
(years) 

Grades Total 

I II III+IV 
30-39 10 8 0 
18 
40-49 26 28 0 54 
50-49 25 47 1 73 
60-69 18 34 2 54 
70-79 3 18 1 22 
80-89 0 1 0 1 

Total 82(36.9%) 136(61.3%) 4(1.88%) 222 

radiologically as degenerative changes of osteoarthrosis. The 
incidence of osteoarthrosis in our study population was 
26.5% and this is much higher than the incidence rate of 
19.9% in a South African "Negro population [4]. Brain [8], 
reported that 60% fell between the 40-59 years age bracket. 
We came to a similar result whereby 58% of our patients with 
osteoarthrosis fell within the above stated age group (Table 1). 
Our result is also in line with the Bronx Veterans study 
conducted at the Bronx Veterans Hospital in U.S.A. between 
1963 and 1972 [9]. This study had equal number of cases in 
each of the 4th and 5th decades. In our study we had 28 cases 
in the 5th decade and 33 in the 6th decade whereby the 
difference is not statistically significant, as shown in (Table 1) 
P = < 0.05. 

The cervical spine curvature normally shows two distinct 
degenerative manifestations - either there is straightening or 
there is reversal of the usual cervical curvature (Table 2). Of 
these two manifestations, straightening in our study was more 
prominent with 89.8% of the total. However postural 

Age range 
in years C2/C3 C3/C4 C4/C> C5/C6 

30.39 - - 4 6 
40-49 - 3 15 20 
50-59 - 10 28 30 
60-69 2 15 22 23 

g 70-79 3 6 8 
23 

g 
80-89 - 1 1 1 

C5/C7 

5 
7 

11 
4 

Total 

10(0.4%) 
43(18.45%) 
75(32.18%) 

73(31.35%) 
29(12.44%) 

3(1.29%) 

78(33.46%) 88(37.77%) 27(11.5%) 223 

Table 4 shows the incidence of disc degeneration with age. 
The highest incidence of the disc degeneration occurred in the 
fifth decade (32.18%). This was followed by the 6th decade 
with 31.33% and in the 4th decade with 18.45%. The most 
involved disc was found to be C5/C6 with an incidence of 
37.77%. Next to this was C4/C£, with 33.48%. The least 
involved was the C2/C3 disc with an incidence of 2.45%. 
The results were subjected to statistically analysis - students 
T-test (P * 0.05). 

Discussion 
The cervical spine and consists of seven vertebral bodies and 
six intervening disc spaces. These components of the spine 
have been said to undergo normal aging process described 

alterations were noted to increase with age as seen in Table 2. 
This is in full agreement with Boden et. al. [10], thus 
confirming cervical postural changes as another index of 
ageing process. 

Using the modified Kellgreen and Lawrence scale [11], 
we found that the moderate type of osteoarthrosis (Grade II) 
was the commonest in our study; this was followed by a low 
prevalence of Grades III and IV. These results are similar to 
the findings of previous studies of negroid populations 
[4.6,12]. Furthermore it was found that a sharp increase in the 
incidence of osteoarthrosis manifested in the 4th decade of 
life. It can then be assumed that the aging process commences 
in the Nigerian women in the same fourth decade of life. 
Another feature of cervical osteoarthrosis which can be used 
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to evaluate aging is detached osteophytes. These were seen in 
our cases from the fifth decade of life but with low 
prevalence. 

Disc degeneration is normally an early manifestation of 
ageing [10]. This is becausc nutrition to the disc is by 
diffusion since there is no direct blood supply, making the 
daily trauma of aging poorly tolerated by the discs and like 
the previously reported osteoarthritic changes in Table 3, it is 
seen to increase with age. A sharp rise in incidence occuned 
in the 4th decade while the peak incidence was noted in the 
fifth. After the fourth decade there was involvement of two or 
more discs, whereby the commonest disc involved is the fifth 
in agreement with the study by Miles [9]. 

Other radiological signs of osteoarthrosis of the spine 
such as olisthesis or slip of one vertebra on another as a result 
of disc incompetence and disc calcification both reported by 
Boden et al [10], as well as vacuum phenomenon, a 
radiological sign described by Knutsson [13] were not found 
in our study. Vacuum phenomenon, a documented 
radiological sign of disc degeneration, was not demonstrated 
in this study because it is known that its appearance is 
associated with radiological extension views of the spine 
[13,14,15], whereas wc reviewed only flexion views. 
Furthermore its absence in this study can also be attributed to 
its preference for the lumbar spine as reported by Resnick et 
al [16]. We, however, reviewed the cervical spine. 

In conclusion, it can be said that aging process begins at 
the fourth decade of life in the Nigerian women. This is 
similar to the findings in their caucasian counterparts who 
manifest degenerative changes also in the fourth decadc [4]. 
However more studies arc needed in this area because of the 
ever increasing importance of geriatrics in modern medical 
practice worldwide. 

R e f e r e n c e s 
1. Diczfalusy Eand Benagiano G. Women and the third 

and fourth Age. International Journal of Obstet and 
Gynaecol. 1997; 58: (1) 177-188. 

2. United Nations Department of Economic and Social 
Information and Policy Analysis Statistical Division. 
The World's Women 1995. Trends and Statistics. 
Social Statistics and Indicators. Serces K, No. 12 New 
York United Nations, 1995. 

3. Jeffcoatc TNA. The menopause and the climacteric in 
"Principles of Gynaecology" revised by VR Tindall 5th 
edition Butterworths - Heinemann, International Edition 
1996; 88 - 89. 

4. Solomon L, Beighton P and Lawrence JB. 
Osteoarthrosis in a rural South African Negro Population. 
Ann. Rheum. 1976; Dis 35: 274-278. 

5. Bremner JN, Lawrence JS and Miall WL. Degenerative 
joint disease in a Jamaican Rural Population Ann. 
Rheum, 1528 Dis 27,326-332. 

6. Brighton SW, Dc La Harpe AL and van Staden DA. The 
prevalence of osteoarthrosis in a Rural African 
Community. British Journal of Rhematology. 1985; 24: 

7. World Health Organisations. Women Aging and Health. 
Achieving Health Across the life span. Doc. 
WHO/HPR/AHE/HPP/96. Geneva: World Health 
Organisation 1996. 

8. Brain WR, Northfield' D. and Willcinson M. The 
Neurological manifestations of cervical spondylosis, 
Brain, 1952;75: 187-225. 

9. Miles WA. Discogenic and Ostcoarthrictic Disease of the 
cervical spine. Journal of the National 
McdicalAssociation 1974; 66: 4 300-304. 

10. Boden SD, Wiesel SW, Laws ER and Rothman R.H. 
The cervical spine in the aging spine 1991; 41-69. 
Saudcrs Company Philadelphia, London. 

11. Kcllgrecn JA and Lawrence JS, Radiological assessment 
of osteoarthrosis Ann. Rheum Dis. 1957; 16: 494-502. 

12. Muller AS, In Population Studies on the prcvalcncc of 
rheumatic disease in Liberia and Nigeria. The Hague, 
The Netherlands: 1970; Plasman; 105. 

13. Kruitsson F. The vacuum phenomenon in The 
intervertetral discs. Acta Radiol. 1942; 23: 173-179. 

14. Magnusson W. Uber die Bedingungcn des. 
Hcrvortretens der wirklichen Gelenkspalte afu dem 
Rontgenbilde., Acta. Radiol. 1937; 18: 733-741. 

15. Raines TR. Intervertebral disc fissures (vacuum 
Intervertebral disc). AJR. 70: 
964-966. 

16. Resnick D, Niwauama G, Guena J, Vint V and 
Usselman J. Spinal vacuum phenomena: Anatomical 
study and Review. Radiology, 1981; 139: 341-348. 


