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Abstract---Introduction: Cervical spinal stenosis is a frequent 

condition that causes a lot of pain and disability. To avoid long-term 
disability as a result of irreversible spinal cord injury, quick diagnosis 

and treatment are required. Cervical vertebrae have smaller bodies 

than other vertebrae, and their purpose is to support the head, protect 
the spinal cord, and permit head movement. Material and Methods: A 

case control study has been undertaken at a tertiary care setting of 

Uttar Pradesh for a period of 1 year from June 2020 to May 2021. 
Patients with either cervical spine stenosis or facet joint arthrosis or 

both aged between 20 to 80 years of either gender who attended Out-

patient departments of the hospitals were involved. Results: A sum of 
83 individuals were made part of the Case group and 50 patients were 

included as the Controls. Around 50% of the case population were 

females (n=42) and 56% of the controls were males (n=28). The 

Mean±SD Torg ratio of C3 cervical vertebra among the case group was 
0.78±0.05, where as it was 0.84±0.06 in the control group. Mean±SD 

Torg ratio of C4 cervical vertebra among the case group was 

0.76±0.05, whereas it was 0.83±0.08 in the control group. Discussion: 
The Mean Torg ratio of cervical vertebrae C3-C4 declines gradually 

from C3 (0.780.05) to C7 (0.760.05) in our study. The Mean Torg ratio 

remains constant at the C4-C7 level. Radicular pain is caused by 
direct compression of major nerve roots, which can occur either within 

the spinal canal, at their exit zones, or outside the vertebral column. 

Conclusion: The conventional lateral plain x-ray technique can be 
replaced with a Computed Tomography scan, which could offer 
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appropriate measures of cervical canal that can be used as a tool in 

determining cervical canal stenosis. 

 

Keywords---Cervical vertebrae, Computed Tomography, Morphometry, 
Pain, Spinal canal. 

 

 
Introduction  

 

Cervical spinal stenosis is a frequent condition that causes a lot of pain and 
disability. To avoid long-term disability as a result of irreversible spinal cord 

injury, quick diagnosis and treatment are required. Cervical vertebrae have 

smaller bodies than other vertebrae, and their purpose is to support the head, 
protect the spinal cord, and permit head movement (in flexion, extension, and 

rotation). The cervical vertebrae are both normal and uncommon, yet they share 

many characteristics. The first and second cervical vertebrae are unusual in that 

they have different characteristics. The skeleton of the neck is formed by the 
cervical spine, which transmits the weight of the upper body to the pelvis and is 

thus exposed to internal tension.[1,2] 

 
In numerous studies, a considerable number of persons have neck pain at some 

point in their lives, and their spinal canal morphometry ranges are affected. 

Genetic, hormonal, and other variables may cause variances in results. The 
cervical chord is affected by spinal cord compression in 10% of instances, with a 

frequency of 24.4 percent. Infections, tumors, traumaand the deteriorative 

changessuch as osteophytes, herniation of intervertebral disc, and longitudinal 
ligaments ossificationposteriorly can all cause the cervical canal to narrow. Pain 

is the most prevalent presenting symptom, followed by numbness, tingling, 

weakness, gait instability, bowel and bladder problems, spasticity and 

paresthesia, and, in rare cases, irreversible paraplegia.These variables may cause 
increasing cord compression, culminating in spinal cord ischemia and 

histopathologic alterations in the cervical spinal cord.[3,4] 

 
Zygapophyseal joints, other name for facet of jointsaffected by “osteoarthritis (OA) 

of the spine”. The only real synovial joints connecting neighboring spinal levels in 

humans are these paired diarthrodial joints in the posterior part of the vertebral 
column. Facet joint osteoarthritis (FJ OA) is closely linked to degenerative disc 

disease, a separate but functionally related syndrome that affects components in 

the anterior spinal column. Both FJ OA and degenerative disc disease are known 
to be common causes of back and neck pain, which has a huge impact on 

industrialised countries' health-care systems and economics.[5,6] 

 

At some point in their lives, the majority of adults will have neck pain that 
radiates to their upper limbs. Cervical spinal canal stenosis is a common cause of 

this issue. The cervical spinal canal, which houses the spinal cord and its 

covering meninges, meningeal blood vessels, and spinal nerve roots, narrows in 
this illness. This stenosis has long been thought to be a risk factor for cervical 

spondylotic myelopathy, which is caused by cervical spondylosis, as well as 

cervical neuropraxia, which is caused by trauma, degeneration, and 
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inflammation. According to a study, 82 percent of persons aged 54 and up had 

radiologic evidence of cervical spine degeneration.[7] 

 

All of the spinal compression force is sustained by the vertebral bodies and 

intervertebral discs, which rises in magnitude from the axis vertebra to the 
lumbosacral joint. Radiologically detected narrowing of the Sagittal diameter of 

the cervical canal in the adult spine as a causal factor. The most essential 

structures in influencing the biomechanical qualities of the cervical spinal column 

are the zygopophyseal or facet joints. The spinal canal is a hollow tunnel formed 
by the foramen of the vertebrae that the spinal cord passes through. The 

narrowing of the spinal canal, known as stenosis, has been linked to neurological 

damage. Stenosis can be inherited, but it is more usually acquired.[8,9] 

 

Congenital stenosis, also known as spinal stenosis of developmental type, is 

characterised by a skeletal hypoplasia in which the dimensions of the cervical 
canal are diminished. In contrast, acquired spinal stenosis arises as a result of 

degenerative changes, which most typically begin at the level of the disc space. 

These two diseases are frequently encountered together, and they operate 
together to compress the spinal cord and cause clinical symptoms. The goal of 

this study was to use a CT scan to determine the prevalence of cervical canal 

stenosis and facet joint arthrosis in patients with neck discomfort, as well as the 

relationship between age, sex, and cervical spinal levels (C3-C7).[10] 

 

There has been no report or study analysing cervical canal stenosis and 

associated facet joint arthrosis in males and females as the leading cause of age-
related neck discomfort until recently, to our knowledge. As a result, we 

postulated that facet joint arthrosis and cervical canal stenosis are two of the 

most common causes of age-related neck pain in both men and women. The 
efficiency of CT scan as a diagnostic tool for cervical discomfort owing to cervical 

spine stenosis and facet joint arthrosis was also evaluated in this study, which 

will help clinicians and radiologists communicate better. The findings of this 
study might be expanded into an independent study with a bigger sample size to 

investigate the relationship between facet joint arthrosis and cervical canal 

stenosis and age-related neck pain, which could pave the way for future research 

in both sexes. 
 

Material and Methods 
 

A case control study has been undertaken at a tertiary care setting of Uttar 

Pradesh for a period of 1 year from June 2020 to May 2021. Patients with either 
cervical spine stenosis or facet joint arthrosis or both aged between 20 to 80 years 

of either gender who attended Out-patient departments of the hospitals were 

involved. After taking necessary ethical permissions from the institution, with 

reference number SU/2020/2231[7], total of 83subjects were made part of this 
study by random selection method. Patients aged 20 years and above, healthy 

according to the Questionnaire, Paresthesia related to movement of neck, 

sensibility loss corresponding to a particular dermatome, weakness of muscles, 
muscular atrophy and rigidity of neck were included as cases in study. 

Individuals below 20 years age, Previous trauma (Head or Spine), Surgery of Head 

or Spine, Psychiatric disorder, Drug abuse, Tumor of head and neck, Pregnancy, 
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Neoplasia, anomalies by birth related to the spinal cord were excluded from this 

study. Retrospective case data of 83 normal healthy subjects from Radiology 

department at a tertiary care setting in different age group whose CT scan has 

been done for conditions unrelated to cervical spine were considered as control 
group. Any retrospective case data of history of pain in the neck, paresthesia 

related with neck movement, sensibility loss corresponding to a particular 

dermatome, weakness of muscles, Muscular atrophy, Rigidity of neck were 
excluded from control group. (Figure 1 & 2) 

 

After taking informed consent from the patients, demographic data was recorded 
and questionnaire was filled for final selection of subject as per inclusion and 

exclusion criteria. Anthropometric data was recorded in the patient proforma.CT 

scan examination was performed for every patient and the images were 
interpreted by at least one senior Radiologist who is experience in reporting the 

CT scan.The cervical vertebra in consideration was from “C3 to C7. C1 and C2
”and 

are not involve because of thedifferent shape in comparison to another cervical 

vertebra 
 

 
Figure 1 shows measurement AP diameter of cervical canal 

 

 
Fig 2 shows measurement AP diameter of vertebral body 
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Statistical Analysis 

 
SPSS (v.24) software was used to analyze the data and to compare data related to 

the non-degenerative facet joints and arthritic changes across the different ages, 

Chi-square tests were used. P value of <0.05 has beenregarded as statistically 
significant. 

 

Results 

 
Table 1: Baseline demographics of study population 

 

Category Controls Study Population P-value 

N 50 83  

Gender, n (%) 

Male 28 (56.0) 41 (49.4) 0.046 

Female 22 (44.0) 42 (50.6) 

Age in years 

Mean ±SD 55.21±7.12 57.01±7.20 0.016 

Range 38-72 40-74 

Categories of age, n (%) 

40-50 6 (12.0) 14 (16.8)  

 
0.763 

51-60 26 (52.0) 36 (43.3) 

61-70 16 (32.0) 30 (36.1) 

>70 2 (4.0) 3 (3.6) 

Height in cms 

Mean ±SD 164.21±8.12 166.18±8.37 0.018 

Range 154.1-176.6 155.8-177.5  

Weight in kg 

Mean ±SD 68.22±9.78 67.47±9.71 0.667 

Range 48-88 49-87 

Body mass index (BMI), kg/m2 

Mean ±SD 24.40±3.81 24.20±3.72 0.766 

Range 16-33 16-33 

Categories of weight, n (%) 

Healthy weight 24 (48.0) 43 (51.8)  
 

0.821 
Underweight 2 (4.0) 5 (6) 

Overweight 20 (40.0) 31 (37.3) 

Obese 4 (8.0) 4 (4.8) 

 

 

Table 2: Mean Torg ratio of cervical vertebrae C3-C7 in the study population 
 

Cervical vertebrae Controls Study 
population 

P-Value 

N 50 83  

C3 Mean±SD 0.84±0.06 0.78±0.05 0.0001 

Min 0.76 0.66 

Max 1.00 0.91 
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C4 Mean±SD 0.83±0.08 0.76±0.05 0.0001 

Min 0.68 0.64 

Max 1.01 0.88 

C5 Mean±SD 0.82±0.06 0.75±0.05 0.0001 

Min 0.74 0.64 

Max 0.98 0.87 

C6 Mean±SD 0.82±0.06 0.76±0.05 0.0001 

Min 0.69 0.65 

Max 0.97 0.88 

C7 Mean±SD 0.82±0.06 0.76±0.05 0.0001 

Min 0.72 0.64 

Max 0.96 0.88 

 

 

Table 3: Frequency of neurologic symptoms in study population 
 

Neurologic Symptoms Frequency (n) Percentage (%) 

Pain 82 98.8 

Numbness 44 53.0 

Tingling 21 25.3 

Weakness 6 7.2 

Gait Instability 5 6.0 

 

 
Figure 3: Clinically confirmed cervical stenosis 
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Figure 4: Percentage wise distribution of neurologic symptoms 

 

A sum of 83 individuals were made part of the Case group and 50 patients were 

included as the Controls. Around 50% of the case population were females (n=42) 
and 56% of the controls were males (n=28). The observed Mean+SD age (in kgs) 

observed among the cases was 57.01±7.20, whereas it was 55.21±7.12 among the 

control group. Majority of the case group belonged to 51-60 age group (43.3%) 
and majority of the control group belonged 41-50 age group (52%). The Mean +SD 

height (in cm) in the case group was 166.18±8.37 and it was 164.21±8.12 among 

the control group. The Mean +SD BMI (in kg/m2) was 24.20±3.72 among the case 
group and it was 24.40±3.81among the controls. Majority of patients among the 

case group (51.8%) and the control group (48%) were healthy weighted. Only the 

variables of gender, age and height were statistically significant with a p value of 
<0.05. (Table 1). 

 

Mean Torg ratio of cervical vertebrae C3-C7 in the study population was detailed 

in Table 2. The Mean±SDTorg ratio of C3 cervical vertebra among the case group 
was 0.78±0.05, whereasit was 0.84±0.06 in the control group. Mean±SDTorg ratio 

of C4 cervical vertebra among the case group was 0.76±0.05, whereas it was 

0.83±0.08 in the control group. The Mean±SDTorg ratio of C5 cervical vertebra 
among the case group was 0.75±0.05, where as in the control group was 

0.82±0.06. The Mean±SDTorg ratio of C6 cervical vertebra among the case group 

was 0.76±0.05, where as in the control group was 0.82±0.06.Mean±SDTorg ratio 
of C7 cervical vertebra among the case group was 0.76±0.05, where as in the 

control group was 0.82±0.06. The frequency of neurologic symptoms in study 

population as been detailed in Table 3. Pain was the commonest neurological 
symptom observed among 82 (98.8%) patients of case group, followed by 

Numbness, that wasobserved among44 (53%) patients. The details of clinically 
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confirmed cervical stenosishave been depicted in Figure 3. Majority, 78.3% (n=65) 

of the patients in the case group have clinically confirmed cervical stenosis in the 

C5 vertebra.  

 
Discussion 

 

Degenerative cervical spine illnesses reduce the important space in the spinal 
canal, affecting the correct function of neuronal elements at the stenosis level. 

Even with low-energy trauma, the chance of neurological symptoms developing 

increases in patients with advanced stenotic alterations. The use of Torg-ratio on 
the plain x-rays has been a common and inexpensive procedure. When Carrino 

JA et al., looked at the Torg-Pavlov ratio, they found that it had a higher 

sensitivity but a predictive value of low positivity. CT scans and MRIs, on the 
other hand, provide precise measurements of the structures of the cervical spine 

anatomically, preventing faults of technical issues that can result in incorrect 

computations.[11] 

 
In our study, eighty-three individuals with an average age of 57.987.63 years were 

enrolled. This last element is frequently linked to the quantity of heavy labour 

performed prior to the age of 20. Previous cross-sectional investigations have 
shown that even in asymptomatic healthy people, age-related alterations in the 

cervical spine are common. Pacetti M et al., used a 0.1 MRI imager to study the 

cervical spine with 89 healthy participants. Abnormal findings were found in 62 
percent of individuals 40 years and older, but were uncommon in subjects 

younger than 40 years of age.[12] 

 
49.4 percent of the study participants are males, while 50.6 percent were females. 

According to Kalichman et al., a higher prevalence of cervical canal stenosis 

among a community-based population (59.6% of males and 6.7 percent of 

females), that rises with age, reaching 89.2% in people over 60. Age, sex, spinal 
level, facet orientation (sagittally oriented), and a history of intervertebral disc 

degeneration are all risk factors for cervical canal stenosis. The link between 

degenerative changes in the cervical canal stenosis and symptomatic low back 
pain, on the other hand, is uncertain and under controversy.[13] 

 

The Sagittal spinal cord diameter (AP-SC) increases at the level of C7 (9.230.40), 
and the smallest sagittal diameter of the canal was observed at the level of C3 

(9.050.47) in our study. Duan et al. proposed this theory in their study of 

vertebral artery route and function at the craniocervical junction. This 
observation could be a useful tool for all treating physicians, especially those 

performing a surgical approach on the cervical spine, because it could provide 

important information not only about the surgical approach (right or left), but also 

about the surgical technique (size and orientation of screws).[14] 
 

The Mean Torg ratio of cervical vertebrae C3-C4 declines gradually from C3 

(0.780.05) to C7 (0.760.05) in our study. The Mean Torg ratio remains constant at 
the C4-C7 level. Radicular pain is caused by direct compression of major nerve 

roots, which can occur either within the spinal canal, at their exit zones, or 

outside the vertebral column. Such neural compression can be caused by facet 
hypertrophy, localised osteophytes, rostrocoudol subluxation of facets, and 
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expansion of the facet joint capsule due to joint effusion. Inflammation from the 

facet complexes can also migrate through the myofascial areas, affecting 
numerous surrounding nerve roots, or a swollen joint capsule can compress an 

adjacent nerve root. [15] 

 
The Transverse Vertebral Canal Diameter (T-VC) was lowest at C3 (25.001.13) and 

gradually increased at C6 (25.181.14) in our study. According to Molloy R et al, a 

study of mean values of the size of the transverse spinal foramens found that for 

each level of the cervical spine, males have larger sagittal and transverse 
foramens than females.Furthermore, at the C1 level, the sagittal diameter exceeds 

the transverse, whereas the transverse diameter exceeds the sagittal at all 

subsequent levels of the cervical spine (C2-C7). This behaviour was observed in 
both study groups equally (males, females). The measurements revealed that the 

left vertebral foramen is larger than the right one. This discrepancy was detected 

in both male and female patients, as well as at each level of the cervical spine, 
suggesting a bigger left-sided vertebral artery and possibly asymmetric blood 

supply of these arteries.[16] 

 
Males had a longer distance from the spinal canal to the transverse foramens 

than females. The right side had a longer mean distance in between the 

transverse foramen and spinal canal than that of the opposite side, which is 

consistent with our findings showing the is larger transverse foramen on left than 
the right. The minimal dSC-TF level for male subjects was C5, whereas the limit 

for female subjects was C4. It usually causes mechanical neck pain, although it 

can also cause asymptomatic neck pain. 
 

Joint facets are clinically significant generators of spinal pain, according to 

studies, and individuals with bothersome joint facets can benefit from certain 
therapies. The symptoms are often aggravated by extension and relieved by 

flexion, with no pain radiating below the knee. The amount of deterioration and 

pain have a poor association. Mechanical stress is amplified in facets that are 
more horizontal in the sagittal plane, such as those at the C4-C5 level. The 

visualization of inflammation of the facet joint and associated soft tissues is 

becoming increasingly important in imaging studies. This inflammation is thought 

to be the source of non-irradiating local pain. Bony overgrowth, on the other 
hand, might produce neuroforaminal constriction, resulting in irradiating pain.[17] 

The fundamental demographic parameters and the prevalence of spinal canal 

degeneration features in the study sample with Neck pain are shown in our study. 
In this study, a higher prevalence of constriction of joint space (50.6%), 

Osteophytes (38.5%), Irregularity of articular surface (49.4%), and 2nddegree 

facet joint degeneration (37.3%) was observed by this study. According to Resnick 
Detal., Facet joint OA was linked to various degenerative characteristics of the 

spine, including disc narrowing, spondylolysis, degenerative spondylolisthesis, 

and reduced multifidus and erector spinae density. Disc narrowing was also 
linked to degenerative spondylolisthesis and low multifidus and erector spinae 

density, as well as a near-significant link to spinal stenosis. The density of 

multifidus and erector spinae was found to be associated with degenerative 
spondylolisthesis.[18] 
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Pain (98.8%), numbness (53.0%), tingling (25.3%), weakness (7.2%), and gait 

instability (7.2%) were all common neurologic complaints in our study (6 percent). 

(Figure 4) Despite the fact that doctors frequently consult radiologists to assess 

the severity of osteoarthritis at the facet joint, radiological studies that are 
published have found no link in between the clinical features of low back pain 

and spinal degenerative alterations seen on radiological examinations (Schwarzer 

et al. 1995). The link between degenerative alterations among the facet joints of 
cervical region and clinical low back pain is particularly hazy and a source of 

heated discussion. Osteoarthritis of cervical facets is closely related to 

degenerative disc disease, a separate but functionally related syndrome that 
affects components in the anterior spinal column.[19] 

 

Multiple reports of a high prevalence of degenerative spinal alterations in 
asymptomatic persons have been found in the clinical literature, however there is 

no evidence of a link between these changes and the onset of neck discomfort. 

Owing to the enormous variety and number of possible generators of pain in the 

lumbar spine, diagnosing and treating neck pain remains difficult. The majority of 
research focuses on the intervertebral discs; nevertheless, it is becoming clear 

that the zygapophysial jointplays a significant role in low back pain. Spinal 

painmediatedby facets is hard to diagnose. The facet joint may be the source of 
pain based on the history and physical examination, but this cannot be 

confirmed.[20] 

 
The degenerative alterations progressed in 81.1 percent of the originally 

asymptomatic individuals, according to this longitudinal investigation. During 

follow-up, however, 15% of the individuals reported neck pain. The discs and 
facet joints are vital for both biomechanical load shift and cervical spine 

movement. Facet joints are thought to be the most common source of pain in 

post-traumatic persistent neck discomfort. Other anatomical structures, such as 

intervertebral discs, may be affected as well. Cervical spondylosis is thought to 
have a negative impact on the prognosis following neck injuries.[21] 

 

Limitations 
  

The study's ability to aid clinical decision-making is severely limited by the lack of 

precise information on neck pain severity, frequency, and functional limitations. 
However, we feel the study's message is to emphasize that degenerative signs are 

frequently seen with modern imaging techniques, such as CT, and that caution 

should be exercised before determining that such features are pathogenic. The 
study's design also has some significant flaws, such as the lack of medical 

confirmation of patient-reported symptoms and a small sample size. 

 

Conclusion 
 

The conventional lateral plain x-ray technique can be replaced with a Computed 

Tomography scan, which could offer appropriate measures of cervical canal that 
can be used as a tool in determining cervical canal stenosis. More research is 

needed for applying the ratio of Torg-Pavlov to further precise CT scans of cervical 

region. Furthermore, our measurements of transverse foramen diameters may 
provide important information to spinal surgeons about the foramen's geometrical 



         1552 

changes and dimensions as a function at the level of cervical region, promoting 

planning of preoperative setting and preventing likely trauma to vertebral arteries 
at the time of tissue dissection and application of instruments. 
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