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Abstract: Back pain due to Spinal Canal Stenosis (SCS) is a
worldwide health problem. |t causes suffering and distress t0
patients and their families, a clear definition of SCS is lacking
because of anatomical differences between populations; this
makes the comparison and interpretation of literature on
incidence, prevalence and treatment difficult. The Objectives
were 10 determine the normal dimension of the interpedicular
spinal canal among Sudanese population, identify age, sex and
racial related differences in morphometry of the spinal canal
interpedicular diameter among Sudanese groups. Material and
Method: The study was a descriptive Cross-sectional study.
Random sampling technique was used targeting 142
asymptomatic populations. A checklist was used to0 collect the
data. The Results: The study included 142 normal
asymptomatic Sudanese subjects (57% male and 43% female).
The mean interpedicular spinal canal diameter of the study
subjects showed a steady increase in the mean (£ SD). L1 was
M 21.99(2.23), F 21.20(2.10) and S1 M 33.12(3.30), F
32.21(3.16) in both sexes. Males had slightly wider canal
diameter than females at all levels and the difference is
statistically significant. The corresponding transverse diameter
of the lumbosacral vertebral bodies increases gradually from L1
to S1 in both sexes.Conclusion: A normal interpedicular
diameter of lumbosacral vertebral canal for Sudanese
population has been set. And no differences exist between
populations living in different country regions.

Keywords: Interpedicular diameter, lumbosacral, canal body
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I INTRODUCTION

Diagnosis of spinal canal Stenosis depends on determining
the normal diameters of central and lateral spinal canal and
on the neural foramen measurements. ©? . Due to socio
demographic and ethnic differences many of the reported
research on normal anatomical values of the spinal canal
were inconsistent. Few studies have reported significant
associations between some of the radiographic parameters
and certain demographic and anthropometric factors ¢ %)
Reports shown racial & ethnic spinal bony differences as
well as age and sex differences in the spinal canal size ‘>
13).most of the interpretations were due to socioeconomic
condition ™ | nutritional status, genetic constitution ¢**
climatic condition™® | physical setting of the habitat "
and level of physical work ® . As a consequence, human
populations possess characteristics that stamp them as
residents of particular areas of the world ““This study
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aims to :Determine the normal interpedicular (transverse)
diameter of the spinal canal in lumbosacral region among
adult Sudanese population using the MRI, Identify age, sex
and racial related differences in morphometry of the spinal
canal interpedicular diameter

Il. MATERIAL AND METHODS

This study is a comparative descriptive Cross-sectional
study.

The Study Population:

The study included MR images of 142 normal
(asymptomatic) Sudanese subjects, between the ages of 20
to 45 years.

Exclusion Criteria

Any participant with a history of low back pain or trauma
or, lower-limbs radiating pain, congenital anomalies of the
back vertebrae, spinal disease , previous surgery to the
spine, females who were pregnant or suspected to be
pregnant were excluded from the study.

Study Area

The study was conducted in Khartoum city, the capital of
Sudan. Due to the recent massive expansion Of its
population; Khartoum state is considered by the
statisticians and anthropologist to be representative to
different regions, states of Sudan.

The study was ethically approved from the Technical
Ethical Committee (TEC), Faculty of Medicine, University
of Gezeira; Verbal informed consent was taken from the
study participants. The socio-demographic data of the
cases were obtained using check list.

Measurement Method

284 (MRI) measurements were performed in Ribat
Teaching Hospital. The Magnetic Resonant Image (MRI)
used was scanner (Siemens, Germany) 1.5 tesla with the
synergy spine coil. The images were taken using the
following protocol: (1) T1 for sagittal and axial planes, the
intensity of the images were constructed with a TE/TR of
10/500 ms. (2) T2 for axial and axial intensity of images
were constructed with a TE/TR of 120/3500 ms. The slice
thickness was 3 mm. the images were taken from the upper
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and lower end plate of each vertebra from LI to S1
including section through the disc.Transverse diameter of
the spinal canal was measured in the cross-sectional
Images of each of the Lumbosacral Vertebra; Measured as
the minimum distance between the mid points on the
medial surfaces of the pedicles (Interpedicular Distance) of
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the same vertebra, notice line (A) (Figurel). The images
were done by an expert radiology technician (working for
more than 20 years). And the measurements done both by
the author & revised by the radiology technician (double
check)

Figure (1): spinal canal and vertebral body diameters

Statistical analysis

The mean and standard deviation values for both measurements were calculated. Then the Independent t-test, ANOVA and
Pearson Correlation were also performed to determine the associations between the different variables. Significant
difference was set at P < 0.05. Analysis was conducted using SPSS (Statistical Package for Social Sciences) for windows,

version 20, 0

RESULTS

Half of the study subjects (45.1%) were young adults; their age between 20-28years old Fig (2), the males were (57%) Fig
(3). The mean height was 168cm and the mean weight was 66 kilogram. Most of the subject's roots from Khartoum and

central regions Fig (4)
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Figure (2) Age distribution of the study subjects
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Figure (3) Sex distributions of the study subjects
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Figure (4) Distribution of the study subjects in Sudan regions. Figure (5) Transverse diameter of spinal canal

Interpedicular (Transverse) Diameter of the Spinal Canal

Male interpedicular lumbar canal diameter was wider than female canal; the difference was statistically significant in
vertebrae from (L1-L4). P < 0.05.Table (1)

Interpedicular diameters showed a steady increase in the mean (+ SD) from L1 (M 21.99, F 21.20) to S1 (M 33.12, F
32.21) in both sexes Fig (5).

Table (1) Transverse diameter of spinal canal of study subjects among both sexes.

Sex
Transverse Diameter Male Female V;;le
Mean Standard Deviation Mean Standard Deviation
(L1) 21.99 2.23 21.20 2.10 .034
(L2) 22.66 3.15 21.69 1.92 .037
(L3) 24.29 2.56 23.20 2.20 .009
(L4) 26.41 2.84 24.99 2.88 .004
(L5) 29.87 3.86 28.99 3.64 172
(S1) 33.12 3.30 32.21 3.16 .098

Transverse Diameter of

Vertebral Body

The transverse diameters Of the vertebral bodies showed a steady increase in the mean (+ SD) from L1 — S1 in both sexes.
Male transverse lumbar vertebral bodies were wider than female with statistical significant difference from L1-L3. P-

v < 0.05. (Table, 2).

Table (2) Body of vertebra (Transverse diameter) of asymptomatic study subjects among both sexes.

Sex

Male Female
Transverse Diameter of Standard Standard
Vertebral Body Mean Deviation | Mean Deviation | P-value
(L) 35.31 3.52 33.39 3.24 .020
(L2) 36.35 3.64 34.04 3.08 .006
(L3) 38.37 4.01 36.02 3.20 .009
(L4) 40.06 4.70 38.47 3.46 .103
(L5) 40.54 4,58 39.31 4.25 .248
(S1) 40.59 6.11 39.69 6.00 537

Influence of age on the interpedicular diameter of lumbosacral vertebrae

Table (3) showed the presence of association between age and lumbosacral interpedicular diameter only at (L5).
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Table (3) (ANOVA) Association between age groups and the transverse diameter of spinal canal among the study

subjects
L1 L2 L3 L4 L5 S1
Plane Mean & p- Mean & p- Mean & p- Mean & p- Mean & p- Mean & p-
value value value value value value
- ol
interpedicular | oo g56) | 20.05(524) | 23.46(255) | 25.41(126) | 28.96(044) | 32.65(.140)
canal diameter

Influence of height and weight on interpedicular diameter of the lumbosacral vertebrae

Table (4) showed presence of significant relationships between the height or weight and the interpedicular diameters of
lumbosacral region at the level of (L1, L2, and S1). As shown in table (3) below.

Table (4) Association between weight, height and spinal canal transverse diameter in asymptomatic study subjects
(Pearson Correlation)

Plane Correlation Height Weight
SC Transverse diameter (L1) Pearson Correlation 2317 302"
SC Transverse diameter (L2) Pearson Correlation 156 280"
SC Transverse diameter (L3) Pearson Correlation 135 128
SC Transverse diameter (L4) Pearson Correlation 224" 146
SC Transverse diameter (L5) Pearson Correlation 2317 .048
SC Transverse diameter (S1) Pearson Correlation 369" 198"

**_ Correlation is significant (strong correlation) at the 0.01 level (2-tailed).

*, Correlation is significant at the 0.05 level (2-tailed).

Influence of regions on the interpedicular diameter of lumbosacral vertebrae

There were no differences detected between the interpedicular diameters of the Sudanese population who originated from

the different country regions as shown in table (5) below

Table 5 Association between regions and spinal canal transverse diameter of the study subjects

L1 L2 L3 L4 L5 S1
Plane Mean & P- Mean & P- Mean & P- Mean & P- Mean & P- Mean & P-
value value value value value value
Interpedicular
canal 21.5(.142) 22.3(.911) 23.9(.947) 27.2(.224) 30.1(.143) 32.5(.886)
diameter
V. DISCUSSION increase in the mean (x SD) from L1 — S1 in all results of

Many previous studies shown variation of normal
morphology of the spinal vertebrae, these studies used
various assessment methods and techniques (X-ray, CT,
MRI or cadaveric direct measurements); each of them has
advantages and limitations ® 22,

MRI was used in the current study, it is safe, reliable & it
can define the bony anatomy and visualize the other
surrounding soft tissues. Now it is the best investigation
method used for the diagnosis of suspected spinal
diseases®)

The interpedicular diameters of Sudanese were smaller
than that of the Saudi *® and Egyptian ®® population, and
larger than the normal interpedicular values of the Turkish
@ and Iran ®®. However, the pattern shows a steady
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the above mentioned population.
V.  CONCLUSION

These findings are of significant value for radiologist and
spinal surgeons. As well as for the manufacturers who are
designing spinal implants for Sudanese. The Interpedicular
diameters increase in diameter from L1 to Slin both sexes.
There is significant difference in this diameter between
both sexes and no significant difference between the
populations originating from different country regions.

Study limitation

The sample size of the study participants was small
basically due to lack of radiological centers & services in
many states of the country. So we recommend large scale
study to be done in the future.
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