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Abstract 
Background: Grading inter-vertebral disc degeneration (IDD) is important in 
the evaluation of many degenerative conditions, including patients with low 
back pain, but data on the pathology in sub-Saharan Africa are limited. The 
objective of this study is to evaluate the contribution of the T2 turbo spin ul-
trasound sequence on low-field Magnetic Resonance Imaging (MRI) in the 
staging of lumbar disc desiccation in hospitals in Kinshasa. Methods: Single-
center analytical cross-sectional study of lumbar MRI examinations of 81 pa-
tients or 405 disc segments, performed over a 16-month period from December 
2022 to January 2023 at the Diamant Ngaliema medical center using a 0.4 Tesla 
MRI. Results: A total of 81 patients were examined by MRI for chronic low 
back pain. Lumbar disc herniation was common in men (50.6%), in an age 
range between 50 and 59 years (27.2%). Disc desiccation was ubiquitous in all 
age groups in more than 85% of cases, with a predominance at the lumbosacral 
junction (91.4%). Pfirrmann grade II was most commonly found in the 50 - 59 
age group, followed by grade III in the 60 - 69 age group and for those over 70 
years, grade IV. Conclusion: Lumbar disc degeneration is the hub of degener-
ative disc diseases that can affect all disc levels at any age, with a predominance in 
middle-aged and older adults. MRI remains the modality of choice providing 
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precision in the study of lumbar disc degeneration. 
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1. Introduction a Process of Progressive Deterioration  
of the Intervertebral Disc 

Lumbar disc herniation is a process of progressive deterioration of the interverte-
bral disc, and it constitutes a global health issue affecting a diverse population 
across different regions of the globe [1] [2]. 

Understanding its impact and prevalence is essential for establishing preven-
tion strategies in its management. Lumbar disc herniation (LDH) is counted 
among the spinal degenerative pathologies whose hub, is disc degeneration [3], 
the latter is defined as a process characterized by an alteration of the structure and 
function of the intervertebral disc, often associated with aging, trauma or overuse, 
which can lead to a loss of disc height, an alteration of its composition and a de-
crease in its functionality [4]. 

Also, some African studies have shown that degenerative damage to the lumbar 
spine, with frequencies ranging from 29.59% to 40%, is far from exceptional [5] [6]. 

Polymorphic and often multifactorial lumbar disc degeneration (LDD) is ex-
pressed sooner or later in 80% of the Western population. Banal spinal pain and 
radiculalgia with favorable evolution spontaneously or under medical treatment 
do not justify any recourse to an imaging examination. Nevertheless, it is reserved 
for painful symptoms not controlled by usual analgesic treatments [3]. 

Despite knowledge of the structure of the intervertebral disc, LDD is considered 
one of the main sources of lumbar pain [4]. A certain study, LDH could represent 
between 1% and 30% of cases of low back pain, with radicular involvement in 25% 
of patients [7]. 

Technological advances in medical imaging, including Magnetic Resonance 
Imaging (MRI), have improved the diagnosis of this condition by providing de-
tailed images of the soft tissues of the spine, thus facilitating the management of 
patients with lumbar disc herniation. However, despite the importance of MRI in 
the diagnosis of lumbar disc degenerative pathologies, no study has yet specifically 
addressed this context in our country. This study aims to evaluate the MRI profile 
of lumbar disc desiccation, in order to determine the sociodemographic charac-
teristics of Congolese patients with chronic low back pain, to evaluate the diag-
nostic performance of the T2 TSE sequence on low-field MRI in the staging of 
lumbar disc desiccation in Congolese patients, and to determine the different 
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stages of disc desiccation according to disc segments and age. This analysis will 
allow us to better understand the place of DDL, studied on low-field MRI, in the 
management of LDH in our environment. The objective of this study is to evaluate 
the contribution of the T2 turbo spin ultrasound sequence on low-field Magnetic 
Resonance Imaging (MRI) in the staging of lumbar disc desiccation in hospitals 
in Kinshasa. 

2. Methods 
2.1. Study Design, Setting and Period 

This descriptive study was conducted at the Diamant Medical Center of Kinshasa 
(CMD Kinshasa), a private health facility on 2366 Colonel Monjiba Commune of 
NGaliema 2022 to December 2023, an overall study period of 2 months. Study 
participants were patients with lumbar disc desiccation, confirmed by lumbar 
MRI, and initially consulting for chronic low back pain. These patients were re-
ferred from various health facilities in Kinshasa to undergo lumbar MRI. 

A total of 1000 patients with chronic low back pain (from the CMD or other 
health facilities) were assessed for their eligibility for the study. Among them, 221 
underwent MRI and 81 were confirmed to have a herniated disc by MRI. Of these 
81 patients, 405 lumbar disc segments were evaluated in our study. These patients 
were randomly selected from a list of patients attending the hospital who had un-
dergone the MRI examination. 

2.2. Inclusion Criteria 

Any patient with chronic low back pain who had undergone an MRI with or 
without radicular pain in the lower limbs was included in this study. Any patient 
with a history of spinal trauma, surgery, congenital malformations, inflamma-
tory and tumoral pathologies of the spine was excluded from this study. Any 
claustrophobic patient, any patient with a metal implant or other contraindica-
tions to MRI. 

2.3. Image Acquisition 

Image acquisition was performed using a HITACHI APARTO lucent 0.4 Tesla 
MRI with low open field and permanent magnetism. T1-weighted turbo spin echo 
(TSE), T2-weighted TSE and STIR sequences were performed on sagittal and axial 
slices with acquisition parameters including sagittal T1-weighted TSE (TR 650 ms, 
TE 6.3 ms) and T2-weighted TSE (TR 4500 ms, TE 101 ms) sagittal STIR (TR 3800 
ms, TE 35 ms, IR 215 ms) and axial T2 (TR 5000 ms, TE 116 ms) with a 4 mm 
thickness and a 1 mm inter-slice spacing. Sagittal sequences used a 320 mm FOV 
with an axial axis of 200 mm (Hancock et al. 2015); gadolinium injection was 
mainly used. Image data measurement and processing. 

The images were interpreted by MRI diagnosticians who will correlate the 
sequences obtained with the phenomenon of vertebral disc degeneration, 
which is a time-dependent dynamic according to the PFIRRMANN classification. 
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The interpretation was made on the basis of T2-weighted midsagittal slices. 

2.4. Observation Indicator 

Herniated disc refers to a condition where the gelatinous nucleus of the interver-
tebral disc extends beyond its normal limits, which can exert pressure on adjacent 
nerves and cause symptoms such as pain, numbness or weakness [8]. 

Desiccation or degeneration of the disc or degenerative disc disease is a process 
characterized by an alteration of the structure and function of the intervertebral 
disc, often associated with aging, trauma or overuse, which can lead to a loss of 
disc height, an alteration of its composition and a decrease in its functionality [4]. 

The PFIRMANN classification is a scoring tool to assess intervertebral disc de-
generation based on its structure, signal intensity of the annulus fibrosus and nu-
cleus pulposus, disc height, and the clarity of the boundaries between the inter-
vertebral disc [9]. (Table 1) 
 
Table 1. Characteristics of discs for each grade. 

Grade Structure 
Distinction 
of nucleus 

and annulus 
Signal intensity 

Height of  
intervertebral 

disc 

I 
Homogenous 
bright white 

Clear 
Hyperintense,  
isointense to  

cerebrospinal fluid 
Normal 

II 
Inhomogenous 
with or without 

horizontal bands 
Clear 

Hyperintense,  
isointense to  

cerebrospinal fluid 
Normal 

III 
Inhomogenous, 

grey 
Unclear Intermediate 

Normal to 
slightly  

decreased 

IV 
Inhomogenous, 

grey to black 
Lost 

Intermediate to  
hypointense 

Normal to 
moderately  
decreased 

V 
Inhomogenous, 

black 
Lost Hypointense 

Collapsed disc 
space 

2.5. Data Collection 

Data collection consisted of a documentary review of the medical records of pa-
tients who had been referred to the CMD for lumbar MRI. Relevant information 
was extracted from the patients’ medical records using a pre-established form de-
fining the key variables of the study. To ensure data quality, data collection was 
carried out by two CM Diamant technicians trained in the study methodology, 
under the supervision of the principal investigator. 

https://doi.org/10.4236/oalib.1112272


D. M.-M. Iyoto et al. 
 

 

DOI: 10.4236/oalib.1112272 5 Open Access Library Journal 
 

2.6. Statistical Analyzes 

The data were entered using Excel 2010 software, after checking consistency and 
quality, they were exported to SPSS 21 for analysis. Descriptive statistics consisted 
of calculating the mean and standard deviation for quantitative data and percent-
ages for categorical data. The chi-square test was used to compare proportions 
and the Student’s t test to compare means. The value of p < 0.05 was considered 
the threshold for statistical significance. The notion of confidentiality was essen-
tial for our study, the data were collected anonymously, and were only used for 
the writing of this work. 

2.7. Ethical Considerations 

To carry out this study, the protocol was submitted to the scientific committee of 
the Department of Radiology and Medical Imaging as well as to the ethics com-
mittee of the School of Public Health of the University of Kinshasa acting as the 
national ethics committee (Approval number: ESP/CE/079/2023). 

3. Results 

Of the 81 patients who underwent MRI for chronic low back pain concluding with 
a herniated disc following DDL, male gender was predominant, with 41 men 
(50.6%) with a mean of 55.5 years compared to 40 women (49.4%) with a mean of 
52.5 years. The majority of patients were in the age categories between 40 and 69 
years, with the 50 to 59 age group (27.2%) being the most affected, followed by the 
60 to 69 age group (23.5%). The mean age of all patients included in the study was 
54.0 years, with a standard deviation of ±16.8 years (Table 2). 
 
Table 2. Distribution of patients according to age group. 

Variables n (%) 

Sex  

Male 41 (50.6) 

Female 40 (49.4) 

Age range (years)  

<10 2 (2.5) 

10 - 19 2 (2.5) 

20 - 29 2 (2.5) 

30 - 39 9 (11.1) 

40 - 49 12 (14.8) 

50 - 59 22 (27.2) 

60 - 69 19 (23.5) 

≥70 13 (16.0) 

Mean ± SD of age 54.0 ± 16.8 

Mean ± SD of age of men 55.5 ± 18.8 

Mean ± SD of age of women 52.5 ± 14.4 
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3.1. Types of Disc Desiccation by Disc Segment of the Lumbar Spine 

Of the 405 disc levels of 81 patients who underwent lumbar MRI for chronic low 
back pain. Disc desiccation was found in all levels, with a more noticeable pres-
ence at the L5-S1 level at 91.4%. Desiccation was observed more in the 40 to over 
70 age group, with a predominance in the 50 - 59 age group at 27.2% (p = 0.033) 
(Table 3). 
 
Table 3. Distribution of patients according to types of disc desiccation by disc segment of 
the lumbar spine. 

Variables L1-L2 L2-L3 L3-L4 L4-L5 L5-S1 

Disc desiccation      

Present 71 (87.7) 72 (88.9) 71 (87.7) 72 (89.9) 74 (91.4) 

Absent 10 (12.3) 9 (11.1) 10 (12.3) 9 (11.1) 7 (8.6) 

Desiccation grade      

Grade I 6 (7.4) 6 (7.4) 5 (6.2) 4 (4.9) 7 (8.6) 

Grade II 37 (45.7) 33 (40.7) 27 (33.3) 17 (21.0) 21 (25.9) 

Grade III 20 (24.7) 17 (21) 21 (25.9) 27 (33.3) 22 (27.2 

Grade IV 8 (9.9) 16 (19.8) 18 (22.2) 24 (29.6) 24 (29.6) 

Total 71 (87.7) 72 (88.9) 71 (87.7) 72 (88.9) 74 (91.4) 

3.2. Age Group and Disc Desiccation 

Regarding the grades of disc desiccation observed, it is noted that grade II pre-
dominated from the L1-L2 level to the L3-L4 level; at the L4-L5 level, there was a 
predominance of grade III and the L5-S1 level showed more grade IV. We note 
that grade V was not found in our study. Pfirrmann grade II was most commonly 
found in our study for the 50 - 59 age group, followed by grade III for the 60 - 69 
age group and for those over 70, grade IV (p = 0.001) (Table 4).  
 
Table 4. Distribution of patients by age group and disc desiccation. 

Age group 
Disc  

desiccation absent 

Disc desiccation present 

Grade I Grade II Grade III Grade IV Total 

<10 years 1 (1.2) 0 (0.0) 1 (1.2) 0 (0.0) 0 (0.0) 2 (2.5) 

10 - 19 years 1 (1.2) 1 (1.2) 0 (0.0) 0 (0.0) 0 (0.0) 2 (2.5) 

20 - 29 years 0 (0.0) 1 (1.2) 1 (1.2) 0 (0.0) 0 (0.0) 2 (2.5) 

30 - 39 years 3 (3.7) 0 (0.0) 4 (4.9) 2 (2.5) 0 (0.0) 9 (11.1) 

40 - 49 years 3 (3.7) 1 (1.2) 6 (7.4) 1 (1.2) 1 (1.2) 12 (14.8) 

50 - 59 years 2 (2.5) 2 (2.5) 12 (14.8) 5 (6.2) 1 (1.2) 22 (27.2) 

60 - 69 years 0 (0.0) 1 (1.2) 6 (7.4) 10 (12.3) 2 (2.5) 19 (23.5) 

≥70 years 0 (0.0) 0 (0.0) 7 (8.6) 2 (2.5) 4 (4.9) 13 (16.0) 

Total 10 (12.3) 6 (7.4) 37 (45.7) 20 (24.7) 8 (9.9) 81 (100.0) 
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4. Discussion  
4.1. Patient Demographics 

The prevalence of degenerative disc disease increases linearly with age. And by the 
age of 70, 80% of lumbar discs deteriorate [10], however the primary cause of disc 
degeneration is tissue weakening due mainly to aging, poor diet, mechanical stress 
and even genetics [10] [11]. Our study showed that 54 out of 81 patients were 50 
years and older with a mean age (±SD) of 54 years (±16.8), ranging from 4 to 83 
years, with a male predominance. The age of patients included in our study is 
similar to those of other studies, namely A. Dubuisson in Sart-Tilman in Belgium 
in 2012 and Samartzis et al. in Hong Kong, China, who reported mean patient 
ages of 38, 41.1, and 56.4 years, respectively [12] [13]. Combining these data with 
the previous interpretation, it is clear that degenerative disc disease is a pathology 
that mainly affects middle-aged adults, with a higher incidence in men than in 
women. The prevalence of degenerative disc disease appears to increase with age, 
peaking in patients aged 50 to 69 years. [11] [13]  

4.2. Age and Intervertebral Disc Desiccation 

In a previous study, the most observed MRI changes in the lumbar spine were 
intervertebral disc desiccation with 82.5% according to Binit dey et al. in Birâtna-
gar, Nepal in 2022, occurring preferentially in the L5-S1 disc segments in the mid-
dle-aged and elderly age groups, i.e. the 36 - 55 and 56 - 91 age groups, with a 
respective prevalence of 43.87% and 32.25%. [14] 

Our results were similar to those of this previous study, where our analyses re-
ported a high frequency in the L5-S1 disc segments in 91.4% of cases. The most 
implicated age groups in our study were those over 40 years old, with a predomi-
nance for the 50 - 59 age group at 27.2% of cases. Some studies have reported age-
related disc changes, such as decreased disc height, decreased proteoglycan con-
tent, and dehydration of the annulus fibrosus [15] [16]. 

Wei Wang et al. report that during the age group of 40 - 50 years, the rate of 
proteoglycans gradually decreases, which would justify a restriction of the move-
ment of water with a tendency to cracking of the intervertebral disc [11]. 

4.3. Disc Desiccation and Lumbar Spine Levels 

In our study, disc desiccation was present at all levels in more than 85% of cases, 
with a predominance at the L5 – S1 level (91.4%). 

For each vertebral level of the lumbar spine (from L1 to S1), there is variability 
in the prevalence of the different desiccation guards of the intervertebral discs 
(Grades I, II. III and IV). We would like to point out that our study was carried 
out on an African population knowing that the latter is relatively made up of a 
young population. This hypothesis justifies the absence of Pfirrmann grade 5 in 
our observations. In our analyses, grade II predominated from the L1-L2 level to 
the L3-L4 level; at the L4-L5 level, there was a predominance of grade III, and the 
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L5-S1 level showed more grade IV. This distribution varies from one level to an-
other. For example, at the L1-L2 level, grade II is the most frequent with 52.1%, 
followed by grade III with 28.2%, while at the L5-S1 level, grade III is the most 
frequent with 29.7%, followed by grades IV (32.4%) and II (28.4%). Our results 
corroborate those of and those of Pfirrmann et al. in Zurich, Switzerland in 2001 
who found 240 cases of grade II and 82 grade II discs, respectively. There is also a 
trend towards an increasing prevalence of intervertebral disc desiccation grades 
towards the lower levels of the lumbar spine, with a more balanced distribution 
between grades I, II, III and IV. Our results support the hypothesis that the upper 
(L1-L2 and L2-L3) and middle (L3-L4) lumbar levels are less subject to mechanical 
stress than the distal (L4-L5 and L5-S1) levels [11] [17]. In summary, this analysis 
provides a better understanding of the distribution of different types of interver-
tebral disc desiccation in the lumbar spine and provides useful information for 
assessing degenerative changes associated with this region of the spine. 

4.4. Limitation of the Study 

The present study showed some limitations such as the small sample size due to 
the high cost and difficult accessibility of MRI, therefore, further studies with a 
larger sample size are needed. There is a lack of a gold standard for staging disc 
desiccation, especially with biochemical and histological methods. Although the 
PFIRRMANN scoring system presented excellent agreement, this method only 
provided a morphological and semi-quantitative assessment of disc degeneration. 
The mono-centric nature of our study means that the results cannot be general-
ised to the entire province of Kinshasa. In addition, the nature of the cross-sec-
tional study does not allow a causal link to be established. 

4.5. Merit of the Study 

This study provides significant information on lumbar desiccation in the spe-
cific context of the DRC, highlighting its implications on the adult population 
and emphasizing the need for management strategies adapted to this particular 
context. 

5. Conclusion  

Disc degeneration is the hub of degenerative disc diseases that can affect all disc 
levels at any age with a predominance in middle-aged and older adults. Magnetic 
resonance imaging remains the modality of choice, providing precision in the 
study of disc degeneration. Based on the data collected in this study, several find-
ings are worth highlighting: the impact on middle-aged and older adults, particu-
larly those of working age and contributing to the economy. And the presence of 
various types of desiccation: the results reveal a variability in the types of desicca-
tion of the intervertebral discs, highlighting the complexity of this degenerative 
disc disease in our environments. This diversity of clinical presentations requires 
an individualized approach in patient management. 
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