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ABSTRACT

Introduction: subsequent to the multitude of cervical pathologies with aging, this study aims to determine the
prevalence and pattern of magnetic resonance imaging (MRI) cervical pathologies and its correlation with body
mass index (BMI).

Methods: a cross-sectional retrospective study was conducted in some selected diagnostic centres in Anambra
State, Nigeria using 141 MRI data that met the inclusion criteria. Data were collected from patients” request
cards, MRI screening form and MRI scan reports. Both descriptive and inferential (Pearson’s correlation test)
were used as tools for statistical analysis. The level of significance was set at the level of less than 0,05.
Results: out of the 141 sample size, the majority 93 (66 %) were males while females accounted for 48 (34 %).
The greater number 36 (25,4 %) of patients were within the age range of 61-70years of age. Greater number 83
had normal BMI (18,5-<25) and the least 3 were underweight (<18,5), 50 were overweight (25-<30) and 5 were
obese (>30).0ut of the 141 patients, most 68 (48,2 %) had single pathology, 51 (36,2 %) had double pathologies
and few patients 22 (15,6 %) had multiple pathologies. There was a negative correlation between pathology
and BMI that is not statistically significant(r= -0,04, p = 0,63). Also, there was negative correlations between
patterns of spinal involvement and BMI, which is not statistically significant ( r= -0,130, p = 0,126).
Conclusion: there is prevalence of cervical pathologies mostly in males in their 6™ decade and the 4" decade
with more of single pattern pathologies. The common level of involvement is at C5 vertebra. Intervertebral
osteochondrosis and spondylosis was found to be the commonest cervical pathology among the study population.
However, there was no statistically significant correlation between cervical pathologies and its pattern of
occurrence with body mass index.
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RESUMEN

Introduccioén: a raiz de la multitud de patologias cervicales con el envejecimiento, este estudio pretende
determinar la prevalencia y el patron de patologias cervicales por resonancia magnética (RM) y su correlacion
con el indice de masa corporal (IMC).

Métodos: se realizd un estudio retrospectivo transversal en algunos centros de diagndstico seleccionados
del estado de Anambra, Nigeria, utilizando 141 datos de RM que cumplian los criterios de inclusion. Los
datos se recopilaron a partir de las tarjetas de solicitud de los pacientes, el formulario de cribado de IRM
y los informes de las IRM. Para el analisis estadistico se utilizaron herramientas descriptivas e inferenciales
(prueba de correlacion de Pearson). El nivel de significacion se fijo en menos de 0,05.

Resultados: de una muestra de 141 personas, la mayoria, 93 (66 %), eran varones, mientras que las
mujeresrepresentaban 48 (34 %). El mayor niUmero de pacientes, 36 (25,4 %), tenia entre 61 y 70 anos.
El mayor nimero, 83, tenia un IMC normal (18,5-<25) y el menor, 3, bajo peso (<18,5), 50, sobrepeso (25-
<30) y 5, obesidad (>30). De los 141 pacientes, la mayoria, 68 (48,2 %), tenia una sola patologia, 51 (36,2
%), dos patologias y unos pocos, 22 (15,6 %), tenian patologias multiples. Existe una correlacion negativa
entre la patologia y el IMC que no es estadisticamente significativa (r= -0,04, p = 0,63). También se observo
una correlacion negativa entre los patrones de afectacion de la columna vertebral y el IMC, que no es
estadisticamente significativa ( r= -0,130, p = 0,126).

Conclusiones: existe prevalencia de patologias cervicales mayoritariamente en varones en su 6* década y
en la 4% década con mas de patologias de patron Unico. El nivel comdn de afectacion es la vértebra C5. La
osteocondrosis intervertebral y la espondilosis resultaron ser las patologias cervicales mas frecuentes entre
la poblacion estudiada. Sin embargo, no hubo correlacion estadisticamente significativa entre las patologias
cervicales y su patron de aparicion con el indice de masa corporal.

Palabras clave: Cervical; indice de Masa Corporal; Patologia; Resonancia Magnética; Obesidad.

INTRODUCTION

There is a multitude of pathologies affecting the cervical spines and their prevalence is increasing with the
aging population.®” The spectrum of cervical spine pathologies includes degenerative, traumatic, infectious,
neoplastic, congenital, inflammatory, autoimmune, and vascular pathologies.? The most common of these
pathologies is spondylosis which is a degenerative process of the spine with a gradual onset. Alone or in
combination with other factors, it causes spinal cord compression and canals stenosis.®

According to Ogolodom et al., imaging of the spine has a very important role in the diagnosis and treatment
of cervical spine disorders. The modalities for the imaging and assessment of spinal pathologies includes;
conventional radiography, computed tomography (CT) and magnetic resonance imaging (MRI). Currently,
magnetic resonance imaging (MRI) is the modality of choice for diagnosis of pathologies and other abnormalities
related to the spinal column and the intervertebral disc when compared with plain radiography and computed
tomography, either separately or combined.® The sensitivity of T1 and T2 weighted magnetic resonance
imaging (MRI) is almost 100 %, it gives detailed information about the intervertebral discs, intervertebral
foramina, vertebrae, facets, joints and ligaments especially on sagittal plane images. It is also a non-invasive
procedure.®

Increasing body mass index (BMI) which may progress to obesity is a growing public health concern globally
and the number of overweight or obese individuals is dramatically increasing worldwide.® The global epidemic
of overweight and obesity- “globesity” - is rapidly becoming a major public health problem in many parts of
the world.

The latest figures from the World Health Organization” showed that worldwide obesity has nearly tripled
since 1975. In 2016, 650 million (13 %) and 1,9 billion (39 %) of the world adult population were obese and
overweight respectively. It has been projected that many European countries will have an obesity prevalence of
20 % to 43 % by 2025® and that by 2030, 51 % of the American population will be obese.® In Nigeria, Chukwunonye
et al."9 undertook a systematic review of four articles published from January 2001 to September 2012 on the
prevalence of overweight and obesity in adult Nigerians and found that the prevalence of overweight ranged
from 20,3 % to 35,1 %, while the prevalence of obesity ranged from 8,1 % to 22,2 %.

Increased BMI leads to increased load bearing and it has also been suggested that metabolic factors associated
with obesity may be detrimental to healthy vertebral column. The body mass index is used to broadly
categorize a person as underweight, normal weight, overweight, or obese based on tissue mass (muscle, fat,
and bone) and height. Major adult body mass index classifications are underweight (under 18,5 kg/m?), normal
weight (18,5 to 24,9), overweight (25 to 29,9), and obese (30 or more).

Similar studies have been conducted such as the impact of body mass index on severity of cervical spine
fracture by Choo et al."», which concluded that patients with higher BMI may be predisposed to more severe
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cervical spine fracture and/or SCl(spinal cord injury) after MVA(motor vehicle accident), especially when
rollover is present. Another similar study by Sheng et al."® concluded that there is a positive correlation
between BMI and spinal injuries.

Considering the increasing risk of many diseases, which associated with increased BMI, it would be necessary
to determine if there exist any correlations between cervical spine pathologies diagnosed on MRI and BMI
among those residing in Anambra State. To the best of our knowledge, this has not been assessed. Therefore,
this study was designed to evaluate the MRI findings in cervical spine pathologies and its correlations with the
body mass index in some selected diagnostic centres in Anambra State, Nigeria.

METHOD
This was a retrospective cross-sectional study conducted with 141 patients’ MRl data at some selected
diagnostic centres in Anambra State, Nigeria from November 2023 to December, 2023. The 141 patients’ MRI
data was determined using the Taro Yamane formula cited by Ukaji et al.¥ study and were selected purposively
based on the inclusion criteria of data with diagnosed cases of cervical pathologies, present of recorded height
and weight of the patient and demographic variables such as age and gender. The ethical approval (NAU/
FHST/2023/RAD/01) for the study was obtained from the Human Resource Ethics Committee of the Faculty
of Health Science and Technology, College of Health Sciences, Nnewi Campus, Nnamdi Azikiwe University. The
purpose of the study was adequately explained to the management of the selected facilities that was used for
this study. Every data that was collected was kept in strict confidence and used only for the sole purpose of
this research.
Data were collected from secondary source. The data that was collected includes:
1. Data from request cards and MRI screening form including:
i. Patient’s age.
ii. Patient’s sex.
iii. Clinical history.
iv. Patient’s height and weight.

2. Data from MRI scan reports including:
i. MRI imaging findings.
ii. Patient weight and date of the examination.
iii. Information gathered from the Radiologists’ reports included definitive findings as shown in
MRI scan images.

The above data were collected using data capture sheet designed for the purpose of this study. The
obtained data were categorized according to the study objectives and subjected to statistical package for
social sciences (SPSS) version 21. Both descriptive (mean, frequency, percentage, bar chart) and inferential
(Pearson’s correlation test) statistics were used as tool for statistical analysis. The level of significance was set
at p-value less than 0,05.

RESULTS

Out of the 141 sample size, the majority 93 (66 %) were males while females accounted for 48 (34 %) (figure
1). The greater number 36 (25,4 %) of patients were within the age range of 61-70years of age while the least
number 2 (1,4 %) were within the age group 10-20 years as presented in figure 2. Their age ranges from19-81
years with a mean age of 52,7 years (figure 2). Greater number 83 had normal BMI (18,5-<25) and the least
3 were underweight (<18,5), 50 were overweight (25-<30) and 5 were obese (>30) (table 1).0Out of the 141
patients, most 68 (48,2 %) had single pathologies, 51 (36,2 %) had double pathologies and few patients 22 (15,6
%) had multiple pathologies. Among the single pathologies, intervertebral osteochondrosis occurred most 11
(7,8 %) followed by cervical spondylosis 9 (6,4 %) (table 2a). From the double pathologies’ category, cervical
osteochondrosis and compressive myelopathy occurred most 13 (9,1 %) followed by cervical spondylosis and
spinal canal stenosis 5 (3,5 %) (table 2b). In the multiple pathologies group, cervical spondylosis, intervertebral
disc dessication and bulging have the same number of occurrences 2 (1,4 %) with intervertebral Osteochondrosis,
spinal canal stenosis, neural foramina narrowing as seen in table 2c.As presented in table 3, in the single
pathology group, the most 8 (5,6 %) level of involvement of the cervical spine is at C5 followed by Cé 6 (4,2 %),
C7 5 (3,5 %) and C4 (2,1 %). There is no single pathology in C1, C2 and C3. In the double pathologies’ category,
C5 and C6 were mostly affected 19 (13,3 %) each respectively followed by C4, C5 and C6, C7 in which 9 (6,3 %)
patients each were affected at this level. Only 9 (6,3 %) patients in the multiple pathologies group were mostly
affected at C4, C5, C6 level followed by C4, C5, Cé6, C7 in which 6 (4,2 %) patients each were affected.) The
result in table 4 revealed negative correlations between pathology and BMI that is not statistically significant(r=
-0,04, p = 0,63). From table 5, there was negative correlations between patterns of spinal involvement and BMI,
which is not statistically significant( r= -0,130, p = 0,126).
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Table 1. BMI ranges and pattern of spinal involvement

BMI groups

Pattern

Frequency Percent

<18,5

18,5 to < 25

25 to < 30

30 and above

Total

Double pattern
Multiple pattern
Single pattern
Double pattern
Multiple pattern
Single pattern
Double pattern
Multiple pattern
Single pattern
Double pattern
Multi pattern

1
2
11
59
13
9
32

141

33,3
66,7
13,3
71,1
15,7
18,0
64,0
18,0
60,0
20,0
20,0
100
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DISCUSSION

This study findings revealed that majority of the patients with cervical pathologies were males. This is
similar to the studies conducted by Ogolodom et al.™, Choo et al.?, Ogolodom, Ugwu et al.""®. However,
Alghamdi et al."® found a higher frequency of females than males. The reason for higher male frequency in
this study could be that males account for greater numbers of the workforce in our societies and are commonly
exposed to spinal pathology predisposing factors such as strenuous jobs.

Cervical pathologies were most commonly found in patients within the 6" decade 36 (25,4 %) followed
by the 4" decade 32 (22,7 %) and 5% decade 30 (21,3 %). This spike in cervical pathologies among patients
within the 6" decade could be attributed to weakening and wearing of spine and its structures with age.
The high frequency of cervical pathologies in the 4" decade could be attributed to the strenuous work done
by people within this range as it is their active stage. The mean age of the patients was 52,7 years and the
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standard deviation is 14,2. the findings of the common age affected with cervical pathologies is inconsistent
with findings of Ogolodom et al.®; Choo et al."?, Ogolodom et al."® and Alghamdi et al."®. The difference
could be attributed to the difference in the sample population used for the studies.

Intervertebral osteochondrosis which is a severe stage of spondylosis was the most common finding among
single pathologies that had the highest frequency. This findings were similar to the findings of Ogolodom et
al.®""» and Alghamdi et al."®, but inconsistent with the results of Maaji et al."” and Karki et al.(®.

The prevalent level of cervical spine involvement in the single pathology category was at C5 which is
consistent with studies of Ogolodom et al.™ and Karki et al.""®. Similarly, Alghamdi et al.® and Matttei et
al." in their studies found the most common involvement to be the lower cervical regions(C5-C7) which
Mattei et al.( attributed to the fact that the spinal cord accommodates three-quarters of the spinal canal at
these levels and the vulnerable blood supply to this segment of the cord. However, Olarinoye-Akorede et al.®
found the most common level of cervical pathologies to be C3, C4. The differences may be due to the sample
characteristics and the context in which these studies were conducted.

We also found that there was a negative non-statistically significant correlation between pathologies and
patterns of spinal involvements with body mass index. These findings imply that with respectively of the fact
that BMI correlate with pathology and patterns of spinal involvement, it is in the reverse order and were not
statistically noticeable. This could be attributed to sample size studied. These findings are not in agreement
with the findings of the study conducted by Sheng et al."¥, which reported a positive correlation between BMI
and spinal injuries. These differences could be due to differences in our sample sizes as well as the geographical
variations of our studies.

CONCLUSIONS

There is prevalence of cervical pathologies mostly in males in their 6" decade and the 4* decade with more of
single pattern pathologies. The common level of involvement is at C5 vertebra. Intervertebral osteochondrosis
and spondylosis was found to be the commonest cervical pathology among the study population. However, there
was no statistically significant correlation between cervical pathologies and its pattern of occurrence with body
mass index.
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