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ABSTRACT 
 
Object: Cervical spondylotic myelopathy is a common disease of multifactorial origin 
in which neural and vascular processes contribute to the final neurological damage. 
Apolipoprotein (Apo) E is a multifunctional protein with central roles in lipid 
metabolism and neurobiology. The aim of present study is to determine the possible 
relationship of polymorphisms of apolipoprotein E (Apo E) gene with occurrence of 
cervical spondylotic myelopathy (CSM) in spinal cord compression patients. 
Methods: The present study   was carried out on 60 consecutive patients (34 men, 26 
women), with spinal cord compression who underwent anterior microsurgical 
decompression. The studied subjects were classified into two groups: Group (I): It 
included 32 patients with chronic spinal cord compression without cervical 
spondylotic myelopathy (18 males and 14 females), Group (II): It included 28 
patients with chronic spinal cord compression with cervical spondylotic myelopathy 
(16 males and 12 females). Neurological deficits were classified according to the 
modified Japanese Orthopedic Association Scale. All studied persons were subjected 
to full history taking, general clinical examination, MRI and laboratory investigations 
including ApoE genotyping which was carried out by isolation of DNA from venous 
blood samples. The APOE genotypes were determined by polymerase chain reaction 
followed by restriction enzyme digestion (PCR-RFLP) analysis followed by agarose 
gel electrophoresis of digested fragments. Results: The results of the present study 
showed a significant increase in group II when compared to group I as regarding the 
age (P<0.05), duration of symptoms (P<0.001), number of affected segment 
s(P<0.001) and a significant  decrease in the diameter of spinal canal (P< 0.001), 
whereas no significant difference regarding gender.  On comparing the two studied 
groups a significant difference was found as regards apolipoprotein E genotype 
distribution with increased frequency of the E4 genotype in group II, the E4 allele 
was significantly increased in patients with CSM when compared with the other 
group without CSM, whereas no significant differences in the distribution of E2 and 
E3 alleles. The odds ratio for E4 allele was 3.2 (95% CI: 1.3-9.8). Multiple regression 
analysis revealed that duration of symptoms, number of affected segments and 
diameter of spinal canal are independent risk factors for CSM. Conclusions: It could 
be concluded that E4 polymorphism of the ApoE gene is associated with the 
susceptibility to CSM in spinal cord compression and that, longer duration of 
symptoms, smaller diameter of spinal canal and more number of affected segments 
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are risk factors for such complication. The presence of the ApoE E4 allele is an 
independent predictor for presence of CSM. Further studies are needed to evaluate 
the type of ApoE polymorphism in patient with improvement or no improvement after 
surgery. 
Key Words • cervical spondylotic myelopathy • apolipoprotein E •apolipoprotein E 
polymorphism • spinal cord compression •  
 

INTRODUCTION 
 

Cervical spondylotic myelopathy 
(CSM) is a well-known clinical 
syndrome of multifactorial origin and 
is the most common acquired cause of 
spinal cord disease (1).  

Risk factors believed to be most 
important for the development of 
CSM are canal stenosis beyond a 
critical size, extent of spinal cord 
compression, and dynamic 
mechanical factors such as axial 
tension during stretching over the 
anterior osteophytes(2). 

Although spinal canal stenosis 
with reduction of the anteroposterior 
diameter of the spinal cord has been 
proven to be a major risk factor of 
CSM (3), recent studies suggest that 
not every patient with spinal canal 
stenosis or carriers of other risk 
factors develop CSM. Instead, only a 
small fraction of these patients will 
develop symptoms of CSM (4). 

Beyond the proven risk factors, 
genetic factors have been supposed to 
be responsible for the development of 
CSM. One of those genes which are 
associated with the development of 
neurologic diseases is the 
apolipoprotein E gene (Apo E) (5). 

Apolipoprotein E is a 
multifunctional protein with central 
roles in lipid metabolism and 
neurobiology. It has three common 
isoforms (apoE2, apoE3, and apoE4) 

with different effects on lipid and 
neuronal homeostasis(6,7). 

The Apo E gene, located on 
chromosome 19, is composed of three 
alleles (E2, E3 and E4) that give rise 
to six different genotypes (E2/2, E2/3, 
E2/4, E3/3, E3/4, and E4/4) .The three 
alleles differ in their frequencies: E4 
(15–20%), E3 (65–70%), and E2 (5–
10%). The E3 allele differs from the 
E2 allele by an amino acid 
substitution of arginine for cysteine at 
codon 158, while the E4 differs from 
E3 by a substitution of arginine for 
cysteine at residue 112 (8,9). 

Neuronal expression of ApoE has 
been controversial. It is produced by 
several types of cells in the central 
nervous system, including astrocytes 
(10) and activated microglia (11). 

Neuron-derived apoE3 and apoE4 
differ in their susceptibility to 
proteolysis and in their effects on 
mitochondrial function, tau 
phosphorylation, lysosomal leakage, 
neurodegeneration, androgen receptor 
deficiency, and cognitive decline(12,13). 

In apoE4, Arg-112 orients the 
side chain of Arg-61 into the aqueous 
environment where it can interact with 
Glu-255, resulting in interaction 
between the N- and C-terminal 
domains. In apoE3, Arg-61 is not 
available to interact with glutamic 
acid–255(14). 

ApoE4 contributes to 
neuropathology by interacting with 
the amyloid pathway to modulate 
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amyloid β (Aβ) peptide synthesis or 
clearance(15). Also, ApoE4 
synthesized by neurons undergoes 
proteolytic cleavage to a much greater 
extent than apoE3. The resulting 
fragments with C-terminal truncations 
escape the secretory pathway and 
enter the cytosol. Most of these 
fragments are neurotoxic (12). 

Thus, the aim of the present study 
is to find Apo E gene expression role 
in spinal cord compression patients 
and the possible relationship of 
polymorphisms of apolipoprotein E 
(ApoE) gene with occurrence of 
cervical spondylotic myelopathy 
(CSM) in these patients.  
 

SUBJECTS & METHODS 
 

Subjects:  The present study was 
carried out on 60 subjects with 
chronic spinal cord compression with 
and without cervical spondylotic 
myelopathy (CSM). The patients were 
selected from the Orthopedics Surgery 
Clinics and Inpatients, Menoufiya 
University Hospitals in the period 
from Jan to July-2010. The study was 
approved by the ethics committee of 
our institute. 
The subjects were divided into two 
groups: 

Group (I): It included 32 patients 
with chronic spinal cord compression 
without cervical spondylotic 
myelopathy (18 males and 14 
females). Their mean age was 36.06 ± 
7.76 years. The mean duration of 
chronic spinal cord compression was 
10.78 ± 3.60 months.   

Group (II): It included 28 
patients with chronic spinal cord 
compression with cervical spondylotic 
myelopathy (16 males and 12 

females). Their mean age was 42.89 ± 
8.70 years. The mean duration of 
chronic spinal cord compression was 
20.14 ± 2.95 months. 

Diagnosis of chronic spinal cord 
compression is based on neurological 
examination and magnetic resonance 
imaging (MRI).A modification of the 
Japanese Orthopedic Association 
Scale (mJOA) for functional 
assessment of cervical spondylotic 
myelopathy was used to evaluate 
functional status (16). The scale assess 
motor dysfunction of the upper 
extremities (0-5 scores) and lower 
extremities (0-7 scores), as well as 
sensory dysfunction of the upper 
extremities (0-3 scores), in addition to 
sphincter dysfunction (0-3 scores).  

The maximum score is 18 which 
denote absence of any motor, sensory 
or sphincter dysfunction. However, 
we also considered additional minor 
clinical signs of cervical myelopathy. 
Patients were excluded if they had 
other central or peripheral 
neurological conditions or subjected 
to previous cervical spine surgery 
and/or trauma. Patients under the age 
of 18 years were also excluded.        

All subjects were submitted to 
full history taking, general clinical 
examination. Clinical variables 
considered were age in years, number 
of affected segments, duration of 
symptoms in months, functional 
outcome (mJOA score). The diameter 
of the spinal canal was measured on 
MRI images and laboratory 
investigations including genotyping of 
the studied subjects for two 
polymorphisms of the apolipoprotein 
E gene using the PCR-RFLP 
(restriction fragment length 
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polymorphism) technique was 
performed. 

Sample Collection and assay: 
After 10 hours overnight fasting, six 
ml of venous blood were withdrawn 
from every fasting subject by sterile 
vein-puncture, and were transferred 
into EDTA containing tube and used 
for lymphocyte separation for further 
molecular analysis.   

Lymphoflot solution (Ficol) was 
used in which lymphoflot has a higher 
density than that of platelets, 
lymphocytes or monocytcs, but a 
lower density than that of erythrocytes 
and granulocytes. Diluted blood with 
equal volume of saline is layered into 
the density gradient (Lymphoflot), 
during the centrifugation process, 
erythrocytes and granulocytes pass 
through the density gradient medium 
because of their higher density, 
whereas platelets, lymphocytes and 
monocytes settle above the density 
gradient on account of their lower 
density. The platelets were removed 
by means of two successive washing 
procedures with saline then 
lymphocytes were mixed with 1ml 
phosphate buffer solution and stored 
in cryotubes at -800C till analysis (Bio 
test AG, Dreieich, Germany). DNA 
from lymphocytes samples was 
isolated using the Qiagen extraction 
kit (Hilden, Germany), DNA eluted 
in buffer AE was stored at -20 0C for 
further PCR procedure.  

PCR for the apolipoprotein E 
gene polymorphism was done as 
follows, PCR was carried out to a 
total volume of 25 μl, containing 10 μl 
of genomic DNA, 0.25 μl of each 
primer (50μM) (Midland, Texas), 2.5 
μl of 10x Taq polymerase buffer (25 
mM MgCl2) (Qiagen Hilden, 
Germany), 0.25 μl of AmpliTaq 
DNA polymerase (5units/μl) 
(QIAGEN Hilden, Germany), 0.5 μl 
of dNTPs (10mM) (Qiagen Hilden, 
Germany), 3 ul of DMSO and 8.25 μl 
of H2O. 

The apolipoprotein E gene 
polymorphism was analyzed using the 
following primers (17). 
 Forward: 
5'-TCCAAGGAGCTGCAGGCGGCGCA-3' 

 Reverse: 
5'-GCCCCGGCCTGGTACACTGCCA-3'. 

PCR amplification for 
polymorphisms was performed in a 
programmable thermal cycler Perkin 
Elmer thermal cycler 2400 (USA). 
One cycle at 94ºC for 5 minutes 
followed by 40 cycles at 94ºC for 1 
minute; 60ºC for 1.5 minute; 72 ºC for 
1.5 minute; and one final cycle of 
extension at 72ºC for 7 minutes. 
The amplification products were 
separated by electrophoresis through 
3% agarose gel stained with ethidium 
bromide. The length of the expected 
target is 218 bp. Ladder of 100 bp was 
used.
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Fig.1. The length of the expected target is 218 bp. ladder of 100 bp was used 

 
 

The PCR products at 218 bp for 
the apolipoprotein E gene 
polymorphism were mixed with 10 
units of HaeII restriction enzyme 
(provided by Biolabs, New England) 
and 2.5 units of Afl III (provided by 
Biolabs, New England).  The reaction 
conditions were, 6.25μl nuclease-free 
water, 2.5μl 10XBuffer 3, 15 μl PCR 
product, 2.5μl 100X BSA buffer, 
0.5ul (10 units) Hae II and 0.5μl 
(2.5units) Afl III. The reaction was 
incubated at 37°C over night then 
25μl of the products was loaded into a 
3% agarose gel containing ethidium 
bromide for electrophoresis and, the 
agarose gel was visualized under UV 
light (17). 

Statistical analysis: Results were 
collected, tabulated, statistically 
analyzed by IBM personal computer 
and SPSS version 11. Chi-square test 
(χ2): was used to study association 

between two qualitative variables. 
Odds ratio describe the probability 
that people who are exposed to a 
certain factor will have a disease 
compared to people who are not 
exposed to the factor. Student 
unpaired t-test was used for 
comparison between two groups 
having quantitative variables. 
Multiple regression analysis calculates 
the effects of risk factors as 
independent Odds ratios with the 
effects of other confounders removed. 
P-value of < 0.05 was considered 
statistically significant. 
 

RESULTS 
 

The results of the present study 
are presented in tables (1-5) and 
figures (1-3). 
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Table (1): Clinical characteristics and radiological features of the two studied groups 

 Group I 
No CSM (No=32) 
Mean ± SD 

Group II 
CSM (No=28) 
Mean ± SD 

P 

Age (years) 42.89 ± 7.76 49.06 ± 8.70 < 0.05 
Duration of symptoms (months) 10.78 ± 3.60 20.14 ± 2.95 < 0.001 

Number of affected segments 1.47 ± 0.51 2.89 ± 0.83 < 0.001 

Diameter of spinal canal (mm) 
Male/Female: Number 
                               % 

12.12 ± 1.68 
18/14 
56/44 

6.96 ± 1.37  
16/12 
57/43 

< 0.001 
>0.05 

 

This table shows significant increase in the mean of age in years (P< 0.05), 
duration of symptoms in months and number of affected segments (P<0001) in 
patients with CSM when compared to non CSM and a  significant decrease for the 
mean of the diameter of spinal canal in millimeter (P<0.001). However, there was 
shows no significant difference between patients with CSM and non CSM as 
regarding gender distribution (P> 0.05). 
  
Table (2): Distribution of the apolipoprotein E genotypes among the two studied 
groups 
 Group I 

No CSM (No=32) 
No                % 

Group II 
CSM (No=28) 
No                % 

P 

Apo E genotypes: 
- E3 / E3 
- E3 / E2 
- E3 / E4 
- E4 / E4 
- E2/ E2 

 
22             68.8 
5               15.6 
4               12.5 
0                 0.0 
1                 3.1 

 
15             53.6 
4               14.3 
8               28.6 
1                 3.5 
0                 0.0 

< 0.05 

This table shows a significant difference as regarding Apo E genotypes 
distribution (P< 0.05). 
 

Table (3): Distribution of the apolipoprotein E alleles among the two studied 
groups 

Apo E allele 
Group I 
No CSM (No=32) 
No                % 

Group II 
CSM (No=28) 
No            % 

P 

E2 6                  9.4 4              7.1 > 0.05 
E3 53               82.8 42          75.0 > 0.05 
E4 5                 7.8 10          17.9 < 0.05 
Total 64               100 56           100  

 
This table presents that the Apo E alleles only E4 shows a significant association 

with CSM (P< 0.05), whereas no statistically significant differences in the distribution 
of E2 and E3 alleles between patients with CSM and non CSM (P> 0.05). 
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Table (4): Odds ratio and CI 95% of risk factors of cervical spondylotic myelopathy 
Risk factors Odds ratio CI 95% 
Age 0.9 0.3 - 2.3 
Sex 0.7 0.4  -1.9 
Duration of symptoms (months) 1.2 0.5 - 1.4 
Number of affected segments 1.8 0.7 - 2.2 
Diameter of spinal canal (mm) 2.4 0.9 - 3.6 
Apo E4 hetero or homozygous 3.2 1.3 - 9.8 
 

 
This table shows that age and sex 

are not considered as risk factors for 
CSM, while the duration of symptoms 
in months, the number of affected 
segments, the diameter of spinal canal 
in millimeter and Apo E4 hetero or 
homozygous are considered as risk 
factors for CSM. 
RFLP analysis for the ApoE 
polymorphism:  

Simultaneous digestion of 218 bp 
by Hae II and Afl III restriction 

enzymes analysis showing the 
genotypes of the Apo E 
polymorphism, separated on a 3% 
agarose gel. The fragments were 
145bp band indicating the E3 
genotype, the 168bp indicating the E2 
genotype and 195bp bands indicating 
the E4 genotype (digestion products). 
The molecular marker is a 100 bp 
ladder (figure 2). 

 
 
 

 
Fig. (2): lane1 shows E3/E4, lanes 2&9 show E2/E3, lanes 3,4,6&7 show E3/E3, 
lane5 E4/E4, and lane 8 show E2/E3 genotypes respectively.  
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Surgical procedure:  
All patients underwent a single or 

multilevel anterior surgical 
decompression and fusion. The 
standard procedure was disscectomy 
with subsequent implantation of a 
cage and autogenous bone graft in 1 

or more segments. 41 single level 
disscectomies and 19 multilevel 
disscectomies with cervical fusion 
were performed. Examples of the 
cases before and after operation are 
shown in figures 2 and 3. 

 

 
Figure (3): MRI and plain x-ray of a case of multiple level spinal cord compression 
with cervical spondylotic myelopathy and postoperative disscectomies and cervical 
fusion using cages.    
 

 
Figure (4): MRI and plain x-ray of a case of single level spinal cord compression 
without cervical spondylotic myelopathy and postoperative disscectomies and 
cervical fusion using cage.    

 
DISCUSSION 

 
Cervical spondylotic myelopathy 

(CSM) is a condition where the 
vascular and neural structures are 
compressed by bony spurring and soft 
tissue hypertrophy as well as 

intervertebral disc which causes 
ischemic damage to the spinal cord(18). 

Still the critical degree of spinal 
cord compression needed to induce 
pathologic changes is unknown. 
Moreover, it is difficult to infer the 
degree of dysfunction of the spinal 
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cord from MRI findings alone(19). 
Previous studies evaluating neurologic 
function and predictability of surgical 
results in cervical spondylotic 
myelopathy patients always depended 
on the morphologic changes of the 
cord and spinal structures (20). 

Several studies show that one of 
the genetic factors that may influence 
the occurrence and outcome in 
neurological diseases is ApoE 
polymorphism (21,22,23). 

ApoE influences basic 
neurobiological processes, like axonal 
outgrowth, (24) axonal transport, (25) 
phosphorylation of the tau protein,(26) 
regulation of dendritic spine 
morphology,(27) cell survival to β-
amyloid–induced toxicity,(28) 
excitotoxic processes in 
neurodegeneration,(29) microtubule 
polymerization,(30) and potentiation of 
biological activity of ciliary 
neurotrophic factor (31) in an isoform 
specific manner. 

ApoE has two structural domains 
separated by a hinge region. The 
amino acid differences among the 
isoforms profoundly affect their 
structures and roles in disease(32 ,33). 

ApoE synthesis by neurons can 
be induced by various stressors or 
stimuli, possibly including age, 
oxidative stress, trauma, Aβ 
deposition, and ischemia. However, 
there is a marked difference in how 
apoE3 and apoE4 are handled by 
neurons(34). 

The aim of the current work is to 
determine the possible relationship of   
polymorphisms of apolipoprotein E 
gene in especially the isoform of E4 
with cervical spondylotic myelopathy 
in spinal cord compression patients. 

The present study showed that 
there was no significant difference in 
sex distribution among the two 
studied groups, while there was 
significant difference in age among 
the same groups. These results are in 
accordance with the study of Setzer et 
al.,(5) who found a significant 
differences between CSM and non 
CSM patients for the age distribution. 

As regards  to the risk factors for 
cervical spondylotic myelopathy, By 
applying multivariate regression 
analysis, this study  revealed that 
duration of symptom (OR was 1.2, 
95% CI 0.5 - 1.4) , number of affected 
segments (OR 1.8, 95% CI 0.7-2.2) 
and diameter of spinal canal (OR 2.4,  
95% CI 0.9 - 3.6) are independent risk 
factors of cervical spondylotic 
myelopathy. These results are 
matched with the study of Setzer et 
al.(5) who found a significant 
difference between CSM and non 
CSM patients for the diameter of the 
cervical spinal canal, for the duration 
of CSM and non-CSM symptoms, and 
for the number of affected segments. 

A highly significant difference as 
regards apolipoprotein genotype 
distribution was found on comparing 
the two studied groups with increased 
frequency of the E4/E4 and E3/E4 
genotype in group II. There was also 
increased frequency of the E4 allele in 
the cervical spondylotic myelopathy 
patients.  

The current study revealed that 
the E4 allele of the apolipoprotein E 
polymorphism had significantly 
increased risk of cervical spondylotic 
myelopathy (OR 3.2; 95% CI 1.3 - 
9.8). This is matched with a recent 
hospital-based study of Setzer et al.(5) 
who found that the ApoE genotype is 
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associated with the development of 
CSM in patients with chronic cervical 
spinal cord compression in the way 
that patients with CSM are more 
frequently carriers of the ApoE allele 
E4 than those with cervical canal 
stenosis without CSM, and thus E4 
might also be a risk factor for the 
development of CSM. Also, our 
results agree with those of   Setzer et 
al.(35) who showed that the carriers of 
ApoE E4 allele have a higher risk for 
non improvement after surgical 
decompression and stabilization. 

The present study is in 
accordance also with the study of 
Seitz et al., 2003(36) and 2005(37) who 
stated that ApoE is upregulated and is 
associated in chronic regenerative 
processes after spinal cord injury. 

The present study agrees also 
with Leung et al.(38) who stated that 
the E4 allele seems to a 
“susceptibility” factor which increases 
the risk of several neurologic diseases 
and worsens the prognosis in others. 

However, there are also studies of 
Dunn et al., 2001(39) and Teasdale et 
al.(40) who could not demonstrate a 
clear association between ApoE gene 
polymorphism and the overall 
outcome in neurological diseases 

The reason for that relationship is 
unclear, but it is thought that the E4 
mutation might involved in chronic 
reactive/regenerative processes after 
neurological lesions(40). 

ApoE4 can cause neuropathology 
directly. ApoE4 also sets as the stage 
for “second hits” to precipitate 
neuropathology. These second hits 
may be genetic (as Parkinson's 
disease), metabolic (ischemia and 
oxidative stress), or environmental 

(aging, inflammation, and central 
nervous system trauma) (7).  

 
CONCLUSION 

 
It can be concluded that E4 

polymorphism of the ApoE gene is 
associated with the susceptibility to 
CSM in spinal cord compression and 
that, longer duration of symptoms, 
smaller diameter of spinal canal and 
more number of affected segments are 
risk factors for such complication. 
The presence of the ApoE E4 allele is 
an independent predictor for presence 
of CSM. However, the results of the 
current study are preliminary since the 
size of the cohort is rather small. 
Therefore, a larger cohort is needed to 
confirm the association of APOE gene 
polymorphism and occurrence of 
CSM in patients with spinal cord 
compression. Further studies are 
needed to evaluate the type of ApoE 
polymorphism in patients with 
improvement or no improvement after 
surgery.  
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 الملخص العربي
فى حاالت إنضغاط النخاع ) إ( دراسة التحور الجينى لصميم البروتين الشحمى 

 المزمن وعالقته باعتالل العضالت الفقارى العنقى
 

  ٢محمود محمد ھدھود -١منال عبد العزيز سعفان - ١ايمان عبد الفتاح بدر

  امعة المنوفيةج -  طبال كلية ٢و جراحة العظام  ١قسمى الكمياء الحيوية الطبية 
  

يعتبر مرض اعتالل العضالت الفقارى العنقى من األمراض الشائعة الحدوث لوجود العديد من العوامل التى 
، وھو )إ( وقد وجد أن صميم البروتين الشحمى . تزيد من نسبه حدوثه من أھمھا مسببات عصبية أو وعائية
و لذلك وجد أن . ھنية وكذلك فى البيولوجيا العصبيةبروتين متعدد الوظائف، له دور رئيسى فى أيض المواد الد

وحدوث ضعف فى ) إ( من األھمية دراسة العالقة بين تعدد األشكال الجينية لجين صميم البروتين الشحمى 
اجريت ھذه الدراسة على ستين مريضا . عضالت الفقار العنقى فى المرضى المصابين بانضغاط النخاع المزمن

وقد تم تقسيمھم إلى . اع المزمن والذين أجروا جراحة لتخفيف الضغط على النخاعمن مرضى إنضغاط النخ
المجموعة األولى اشتملت على إثنين وثالثين مريضا غير مصابين بمرض ضعف العضالت : مجموعتين

الفقارى العنقى والمجموعة الثانية اشتملت على ثمانية وعشرين مريضا مصابين بضعف العضالت الفقارى 
أخذ التاريخ (وقد تم عمل اآلتي لكل من المجموعتين . وتم اختيار كل من المجموعتين فى أعمار متقاربة. العنقى

دراسة التحور الجينى فى الجين المسئول عن   - تصوير بالرنين المغناطيسى  - فحص إكلينيكي شامل -المرضى
ية ذات التفاعل التسلسلى مع استخدام وذلك بواسطة استخدام البلمرة الجزئ) إ( تكوين صميم البروتين الشحمى 

ثم تحليل تعدد أشكال أطوال الشدف المقتطعة وفصل . انزيم محدد القطع الكتشاف موقع التحور فى حالة وجوده
أظھرت نتائج ھذه الدراسة وجود زيادة ذات ). ھذه الشدف باستخدام الرحالن الكھربى للبولى أكريالميد الھالمى

ر وطول مدة األعراض المرضية وعدد القطع الفقارية المصابة فى مجموعة المرضى داللة احصائية  في العم
المصابين باعتالل العضالت الفقارى العنقى عند مقارنتھم بمجموعة المرضى الغير مصابين باعتالل العضالت 

لمرضى وكذلك وجود نقص ذو داللة إحصائية فى طول قطر القناة النخاعية فى مجموعة ا. الفقارى العنقى 
المصابين باعتالل العضالت الفقارى العنقى عند مقارنتھم بمجموعة المرضى الغير مصابين باعتالل العضالت 

وعند دراسة . ولكن لم يوجد فرق ذو داللة إحصائية فى عامل اختالف الجنس بين المجموعتين. الفقارى العنقى
ك فرق ذو داللة إحصائية بين المجموعتين فى وجد أن ھنا) إ( التحور الجينى لجين صميم البروتين الشحمى 

فى المجموعة الثانية عند ) ٤- إ( توزيع الطرز الجينى وزيادة ذات داللة احصائية فى تكرار الطرز الجينى  
وقد أظھرت الدراسة أن مدة األعراض المرضية وعدد القطع الفقارية المصابة . مقارنتھا بالمجموعة األولى

  .     النخاعية تمثل عوامل خطورة لإلصابة باعتالل العضالت الفقارى العنقىوكذلك طول قطر القناة 
ھو أحد ) إ( الخاص بجين صميم البروتين الشحمى ) ٤-إ( ويمكن االستنتاج بان تعدد الطرز الجينى  : الخالصة

ك وجد أن العوامل المسببة لحدوث اعتالل فى عضالت الفقار العنقى فى حاالت انضغاط النخاع المزمن وكذل
القطع الفقارية المصابة ونقص طول قطر القناة النخاعية تعد عوامل  زيادة مدة األعراض المرضية وزيادة عدد
 .خطورة تزيد من فرص اإلصابة بالمرض


