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Abstract  Background: Tandem spinal stenosis, a type of narrowing of the spinal motion segment, is most commonly 

observed in the cervical and lumbar regions. It may present with clinical symptoms in one region while remaining 

asymptomatic in another, complicating diagnosis and treatment. Methods: This study aimed to evaluate the effectiveness of 

radiological methods for diagnosing tandem spinal stenosis in the cervical and lumbar regions using the specialized MRI 

Spine Volumetry program integrated into MRI systems. A total of 85 patients with various presentations of tandem spinal 

stenosis were analyzed. Results: Tandem spinal stenosis was categorized into three clinical variants: symptomatic lumbar 

stenosis with asymptomatic cervical stenosis, symptomatic cervical stenosis with asymptomatic lumbar stenosis, and 

symptomatic stenosis in both regions. The severity of tandem stenosis was optimally assessed by measuring the 

cross-sectional area of the spinal canal using the MRI Spine Volumetry program. Conclusion: MRI Spine Volumetry 

provides a precise and reliable method for determining the severity of tandem spinal stenosis, supporting its utility in the 

diagnostic evaluation of this complex condition. Its application enables accurate assessment of both symptomatic and 

asymptomatic regions, aiding in comprehensive clinical management. 

Keywords  Tandem spinal stenosis, Cervical and lumbar spinal regions, MRI diagnostics, MRI Spine Volumetry program 

 

1. Introduction 

Degenerative processes in the spinal segment, including 

intervertebral disc protrusion, hypertrophy, and ossification 

of the posterior longitudinal and yellow ligaments, as well as 

other intra- and extra-canal spinal pathologies, progressively 

reduce the size of the spinal canal, ultimately leading to spinal 

stenosis [1] [2] [5] [6] [11]. Spinal stenosis is a common 

pathological condition that can significantly impact patients’ 

quality of life by causing symptoms such as pain, numbness, 

motor deficits, and functional impairment. Among its various 

forms, tandem spinal stenosis represents a unique subset 

characterized by the coexistence of stenotic lesions at multiple 

levels of the spine—most commonly the cervical and lumbar 

regions, and more rarely, all three levels including the thoracic 

spine [3] [4] [8] [10]. Although tandem stenosis affecting all 

three levels is exceptionally rare, it poses a unique diagnostic 

and therapeutic challenge. 

Tandem stenosis of the cervical and lumbar regions is 

more prevalent, comprising approximately 5-25% of spinal 

stenosis cases. In these scenarios, symptoms of neural 

compression often dominate in one region, overshadowing 

subtler manifestations in the other affected areas [1] [7] [12]. 

However, in some cases, clinical symptoms may be minimal  
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or even absent at one level, further complicating accurate 

diagnosis [9] [13]. This diagnostic complexity underscores 

the necessity of advanced imaging modalities that can 

reliably identify and quantify stenotic changes across the 

spinal axis. 

Given the increasing prevalence of degenerative spinal 

conditions in an aging population, precise diagnostic methods 

are essential to ensure timely and effective interventions. 

Radiological imaging, particularly magnetic resonance 

imaging (MRI), remains the cornerstone for evaluating spinal 

stenosis. In this study, we sought to evaluate the utility and 

effectiveness of a specialized MRI-based Spine Volumetry 

program, which is integrated into modern MRI systems, in 

diagnosing tandem stenosis of the cervical and lumbar spinal 

regions. By providing precise volumetric measurements of 

the spinal canal and its contents, this program may enhance 

diagnostic accuracy and aid in the clinical management of 

patients with suspected tandem stenosis. 

2. Materials and Methods 

Between 2021 and 2023, a study was conducted at the 

Andijan Multidisciplinary Regional Hospital and the “Star 

Med Center” in Tashkent using MRI systems, specifically 

the “Brivo MR 355” (USA) and PHILIPS (Netherlands) 

machines with a magnetic field strength of 1.5 Tesla. The 

study included 60 control subjects (30 with cervical spine 
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scans and 30 with lumbar spine scans) and more than   

3250 individuals with various spinal pathologies. Among 

these, 978 patients were identified with isolated stenosis   

in either the cervical or lumbar spinal canal. Of these, 85 

patients (approximately 8.7% of the isolated stenosis cases) 

presented with symptoms of spinal canal stenosis and had 

undergone prolonged conservative treatment without significant 

improvement. These patients, suspected of having tandem 

stenosis of the cervical and lumbar spinal canal, became the 

focus of this study. 

Tandem stenosis was classified into three clinical variants: 

31 patients presented with active lumbar stenosis symptoms 

and asymptomatic cervical stenosis; 28 patients had active 

cervical stenosis symptoms with asymptomatic lumbar stenosis; 

and 26 patients exhibited active neurological symptoms of 

tandem stenosis in both regions. The narrowing of the spinal 

canal in these patients was attributed to intervertebral disc 

herniation, hypertrophy of the ligamentous apparatus within 

the canal, and other intracanal pathologies. 

To assess the severity of tandem stenosis, the following 

parameters were measured for all three clinical variants: 

midsagittal and frontal dimensions of the osseous and soft 

tissue contours of the spinal canal, the vertical height of 

intervertebral discs, the cross-sectional area of the osseous 

and soft tissue contours, and the vertical height of vertebral 

bodies. These measurements were compared with normative 

parameters for the cervical and lumbar spinal regions. 

3. Results 

 

Table 1.  Normal (numerator) and pathological (denominator) MRI parameters of asymptomatic cervical spinal stenosis (31 patients) with active lumbar 
spinal stenosis (tandem stenosis), measured in absolute dimensions (mm), their differences (t), and statistical significance (P) 

 

Parameters 

Vertebral Level (size in mm) 

С3 С4 С5 С6 С7 

1 Midsagittal size of osseous contour 

20,4±0,39 

18,1±0,39 

t=-4,2 

P<0,001 

20,1±0,34 

16,2±0,46 

t=-6,7 

P<0,001 

19,8±0,32 

15,6±0,46 

t=-7,4 

P<0,001 

19,4±0,33 

15,0±0,48 

t=-7,6 

P<0,001 

19,4±0,35 

14,8±0,44 

t=-8,1 

P<0,001 

2 Frontal size of osseous contour 

30,1±0,32 

28,1±0,44 

t=-3,6 

P<0,01 

29,6±0,34 

26,3±0,39 

t=-6,4 

P<0,001 

29,0±0,32 

25,2±0,39 

t=-7,5 

P<0,001 

28,3±0,33 

24,7±0,38 

t=-7,1 

P<0,001 

27,5±0,33 

24,5±0,38 

t=-5,4 

P<0,001 

3 Midsagittal size of soft-tissue contour 

13,9±0,20 

12,7±0,30 

t=-3,3 

P<0,01 

13,7±0,21 

11,9±0,28 

t=-5,0 

P<0,001 

13,7±0,19 

11,4±0,30 

t=-6,4 

P<0,001 

13,8±0,23 

10,9±0,31 

t=-7,4 

P<0,001 

14,2±0,23 

10,4±0,30 

t=-10,0 

P<0,001 

4 Frontal size of soft-tissue contour 

20,1±0,30 

19,4±0,43 

t=+2,6 

P<0,05 

19,6±0,31 

18,8±0,40 

t=+2,3 

P<0,05 

19,1±0,27 

17,7±0,41 

t=-3,4 

P<0,01 

18,8±0,28 

17,0±0,41 

t=-2,9 

P<0,05 

18,1±0,27 

16,3±0,40 

t=-3,7 

P<0,01 

5 Vertical size of intervertebral disc 

6,2±0,12 

6,5±0,19 

t=+1,2 

P<0,8 

6,2±0,11 

6,0±0,20 

t=-0,9 

P<0,8 

6,4±0,12 

5,6±0,21 

t=-2,5 

P<0,05 

6,8±0,13 

5,2±0,21 

t=-3,8 

P<0,01 

7,2±0,14 

5,1±0,20 

t=-8,4 

P<0,001 

6 
Cross-sectional area of osseous contour 

(mm²) 

276,7±3,08 

273,4±5,29 

t=+2,0 

P<0,1 

260,3±3,42 

258,0±7,00 

t=+1,0 

P<0,8 

258,0±2,85 

253,9±6,33 

t=-0,6 

P<0,8 

253,6±3,29 

239,1±6,68 

t=-1,9 

P<0,1 

249,7±3,72 

238,7±6,93 

t=-1,4 

P<0,2 

7 
Cross-sectional area of soft-tissue contour 

(mm²) 

219,2±1,18 

203,0±3,30 

t=+4,6 

P<0,001 

212,7±1,33 

183,7±4,34 

t=-6,5 

P<0,001 

206,3±1,24 

168,8±4,69 

t=-7,6 

P<0,001 

201,5±1,20 

158,7±4,02 

t=-10,3 

P<0,001 

197,0±1,21 

154,6±4,46 

t=-8,9 

P<0,001 

8 Vertical size of vertebral body 

21,2±0,25 

21,5±0,40 

t=+0,6 

P<0,8 

21,2±0,27 

21,8±0,42 

t=+1,2 

P<0,8 

21,6±0,26 

22,2±0,40 

t=+1,3 

P<0,8 

21,9±0,27 

22,3±0,42 

t=+0,8 

P<0,8 

22,5±0,27 

22,7±0,47 

t=+0,4 

P<0,8 
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Table 2.  Normal (numerator) and pathological (denominator) MRI parameters of asymptomatic lumbar spinal stenosis (28 patients) with active cervical 
spinal stenosis, measured in absolute dimensions (mm), their differences (t), and statistical significance (P) 

Parameters 
Vertebral Level (size in mm) 

L1 L2 L3 L4 L5 

1 
Midsagittal size of 

osseous contour 

19,1±0,34 

18,8±0,50 

t=-0,49 

P<0,8 

20,0±0,36 

17,5±0,50 

t=-4,0 

P<0,01 

20,5±0,49 

16,3±0,44 

t=-6,4 

P<0,001 

20,9±0,39 

15,5±0,51 

t=-8,4 

P<0,001 

21,5±0,39 

14,6±0,43 

t=-11,9 

P<0,001 

2 
Frontal size of osseous 

contour 

24,2±0,31 

24,3±0,51 

t=+0,27 

P<0,8 

25,0±0,32 

22,8±0,47 

t=-3,8 

P<0,01 

25,7±0,35 

21,8±0,41 

t=-7,2 

P<0,001 

26,3±0,35 

21,3±0,39 

t=-9,6 

P<0,001 

27,1±0,34 

20,8±0,41 

t=-11,7 

P<0,001 

3 
Midsagittal size of 

soft-tissue contour 

11,8±0,27 

12,2±0,39 

t=+1,3 

P<0,2 

12,4±0,29 

11,8±0,32 

t=+2,1 

P<0,05 

12,9±0,31 

11,7±0,32 

t=-2,7 

P<0,05 

13,4±0,31 

10,9±0,27 

t=-6,1 

P<0,001 

13,9±0,32 

10,0±0,24 

t=-9,7 

P<0,001 

4 
Frontal size of soft-tissue 

contour 

15,9±0,31 

16,5±0,41 

t=+2,0 

P<0,1 

16,5±0,32 

16,0±0,33 

t=-2,4 

P<0,05 

17,0±0,34 

15,3±0,35 

t=-3,6 

P<0,01 

17,5±0,34 

14,6±0,31 

t=-6,3 

P<0,001 

17,3±0,37 

14,2±0,24 

t=-6,9 

P<0,001 

5 
Vertical size of 

intervertebral disc 

7,9±0,12 

8,1±0,10 

t=+1,2 

P<0,8 

8,4±0,13 

7,8±0,12 

t=-2,7 

P<0,05 

8,9±0,14 

7,2±0,15 

t=-6,8 

P<0,001 

9,4±0,15 

6,6±0,11 

t=-14,0 

P<0,001 

10,0±0,16 

6,7±0,10 

t=-17,0 

P<0,001 

6 
Cross-sectional area of 

osseous contour (mm²) 

305,1±4,27 

284,0±2,48 

t=+5,9 

P<0,001 

312,2±4,15 

294,2±2,12 

t=-2,4 

P<0,05 

323,1±4,36 

294,7±3,20 

t=-7,2 

P<0,001 

329,5±4,41 

298,3±4,13 

t=-10,7 

P<0,001 

326,3±4,41 

304,0±5,18 

t=-13,2 

P<0,001 

7 
Cross-sectional area of 

soft-tissue contour (mm²) 

162,9±2,27 

155,9±2,30 

t=+4,0 

P<0,01 

169,4±2,45 

151,0±2,00 

t=-2,9 

P<0,05 

173,6±2,28 

146,3±2,15 

t=-8,8 

P<0,001 

178,6±2,51 

136,3±1,62 

t=-14,0 

P<0,001 

184,1±2,35 

129,2±1,73 

t=-18,9 

P<0,001 

8 
Vertical size of vertebral 

body 

23,4±0,37 

24,1±0,44 

t=+1,2 

P<0,8 

24,1±0,37 

24,5±0,49 

t=-+0,67 

P<0,8 

24,7±0,37 

25,0±0,45 

t=+0,5 

P<0,8 

25,3±0,38 

25,6±0,45 

t=+0,5    

P<0,8 

26,3±0,38 

26,5±0,41 

t=+0,5 

P<0,8 

 
In the first clinical variant, all 31 patients reported 

limitations in walking distance and varying degrees of pain 

in the lumbar spine upon consultation. These patients were 

diagnosed with degenerative lumbar spinal stenosis and   

had undergone prolonged conservative treatment without 

significant improvement. MRI scans of their cervical spine 

(Table 1) revealed that the midsagittal and frontal dimensions 

of the osseous and soft tissue contours were significantly 

reduced compared to normal values (P<0.05 to P<0.001):  

C3 by 11.3%, 8.6%, 10.6%, and 8.5%; C4 by 19.4%, 11.1%, 

13.1%, and 9.1%; C5 by 21.1%, 15.4%, 16.8%, and 12.3%; 

C6 by 22.7%, 17.8%, 21.0%, and 16.7%; and C7 by 23.7%, 

19.1%, 26.8%, and 19.9%, respectively. Vertical intervertebral 

disc heights at C3 and C4 were not significantly reduced 

(P<0.8), but significant reductions were observed from C5 to 

C7 (P<0.05 to P<0.001). The cross-sectional area of the soft 

tissue contour, measured using MRI Spine Volumetry, was 

significantly reduced (P<0.001) across all levels: C3 by 

12.3%, C4 by 13.6%, C5 by 18.0%, C6 by 23.5%, and C7 by 

26.3%. The cross-sectional area of the osseous contour and 

vertebral body heights showed no significant deviations 

from normal (P<0.8). 

In the second clinical variant, 28 patients with central 

cervical spinal stenosis who had also undergone prolonged 

ineffective conservative treatment were examined using 

MRI for their lumbar spine (Table 2). Eight parameters were 

evaluated, with all showing deviations from normal values  

to varying degrees. In the affected segments (L3 to L5), 

midsagittal and frontal dimensions of the osseous and soft 

tissue contours were significantly reduced (P<0.05 to 

P<0.001): L3 by 20.5%, 15.2%, 12.3%, and 13.4%; L4 by 

25.8%, 18.1%, 18.7%, and 16.6%; and L5 by 32.4%, 25.0%, 

28.1%, and 17.9%, respectively. Similar to findings in the 

cervical region, the midsagittal dimensions in the lumbar 

spine were more significantly reduced than the frontal 

dimensions. The vertical height of intervertebral discs,    

as well as the cross-sectional area of the osseous and soft 

tissue contours of the spinal canal, measured using the 
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specialized MRI Spine Volumetry program, were 

significantly reduced (P<0.05 to P<0.001). The reductions 

were as follows: for L3, 19.1%, 14.6%, and 18.5%; for L4, 

29.8%, 23.6%, and 27.0%; and for L5, 38.0%, 33.6%, and 

29.9%, respectively. In contrast, the vertical size of the 

vertebral bodies showed no statistically significant increase 

(P<0.8). 

In the third clinical variant, 26 patients were diagnosed 

with tandem stenosis with active progression in both the 

cervical and lumbar spinal regions. Significant deviations 

from normal values were identified (Tables 3 and 4). 

Midsagittal dimensions of the osseous and soft tissue 

contours in both the cervical (C4 to C7) and lumbar (L2 to 

L5) spinal canals were significantly reduced (P<0.05 to 

P<0.001): C4 by 14.5% and 12.9%; C5 by 20.2% and 16.8%; 

C6 by 24.2% and 21.0%; C7 by 32.0% and 29.6%; L2 by 

14.5% and 13.3%; L3 by 20.0% and 15.9%; L4 by 27.7% 

and 18.2%; and L5 by 34.5% and 25.9%. 

Vertical intervertebral disc heights in both cervical and 

lumbar segments were also significantly reduced (P<0.05 to 

P<0.001). Frontal dimensions of the osseous and soft tissue 

contours were significantly smaller in both regions (P<0.05 

to P<0.001): C4 by 12.8% and 8.6%; C5 by 16.6% and 9.5%; 

C6 by 17.7% and 14.6%; C7 by 18.4% and 12.9%; L2 by 

10.6% and 13.2%; L3 by 12.8% and 14.8%; L4 by 19.0% 

and 17.1%; and L5 by 24.0% and 20.2%. 

The vertical dimensions of the vertebral bodies showed no 

statistically significant elongation (P<0.8 to P<0.1). The 

cross-sectional areas of the osseous and soft tissue contours, 

measured using the MRI Spine Volumetry program, were 

significantly reduced (P<0.05 to P<0.001): C4 by 12.5% and 

14.4%; C5 by 13.2% and 15.5%; C6 by 14.0% and 20.9%; 

C7 by 16.8% and 23.9%; L2 by 11.6% and 13.3%; L3     

by 12.8% and 15.0%; L4 by 13.7% and 23.0%; and L5 by 

15.5% and 29.6%. 

4. Discussion 

Table 3.  Normal (numerator) and pathological (denominator) MRI parameters of cervical spinal canal stenosis (n=26) with active progression of stenosis 
in both cervical and lumbar spinal regions, measured in absolute dimensions (mm), their differences (t), and statistical significance (P) 

Parameters 
Vertebral Level (size in mm) 

С3 С4 С5 С6 С7 

1 
Midsagittal size of 

osseous contour 

20,4±0,39 

18,8±0,52 

t=2,4 

P<0,05 

20,1±0,34 

17,2±0,41 

t=5,4 

P<0,001 

19,8±0,32 

15,8±0,36 

t=10,0 

P<0,001 

19,4±0,33 

14,7±0,21 

t=11,7 

P<0,001 

19,4±0,35 

13,2±0,12 

t=16,3 

P<0,001 

2 
Frontal size of osseous 

contour 

30,1±0,32 

28,9±0,58 

t=2,2 

P<0,05 

29,6±0,34 

27,0±0,42 

t=4,8 

P<0,001 

29,0±0,32 

25,9±0,31 

t=6,8 

P<0,001 

28,3±0,33 

25,0±0,24 

t=8,1 

P<0,001 

27,5±0,38 

24,4±0,17 

t=7,2 

P<0,001 

3 
Midsagittal size of 

soft-tissue contour 

13,9±0,20 

13,1±0,42 

t=2,1 

P<0,05 

13,7±0,21 

12,2±0,29 

t=3,9 

P<0,01 

13,7±0,19 

11,4±0,25 

t=7,2 

P<0,001 

13,8±0,23 

10,9±0,18 

t=9,1 

P<0,001 

14,2±0,23 

10,0±0,16 

t=14,0 

P<0,001 

4 
Frontal size of soft-tissue 

contour 

19,1±0,30 

19,8±0,56 

t=2,2 

P<0,05 

18,7±0,31 

18,0±0,52 

t=2,1 

P<0,05 

18,1±0,27 

17,1±0,41 

t=2,1 

P<0,05 

18,1±0,28 

15,4±0,27 

t=5,9 

P<0,001 

17,1±0,27 

15,4±0,18 

t=4,8 

P<0,001 

5 
Vertical size of 

intervertebral disc 

6,2±0,12 

6,6±0,21 

t=2,5 

P<0,05 

6,2±0,11 

6,0±0,21 

t=2,4 

P<0,05 

6,4±0,12 

5,6±0,18 

t=3,2 

P<0,01 

6,8±0,13 

5,2±0,16 

t=5,9 

P<0,001 

7,2±0,14 

4,8±0,12 

t=9,6 

P<0,001 

6 
Cross-sectional area of 

osseous contour (mm²) 

276±3,08 

272±5,66 

t=4,0 

P<0,01 

260±3,42 

252±6,09 

t=3,1 

P<0,01 

258±2,85 

248±5,59 

t=-2,6 

P<0,05 

253±3,29 

245±4,74 

t=2,1 

P<0,05 

250±3,72 

242±3,61 

t=2,5 

P<0,05 

7 
Cross-sectional area of 

soft-tissue contour (mm²) 

219±1,18 

206±3,65 

t=3,4 

P<0,01 

213±1,33 

190±3,55 

t=6,1 

P<0,001 

206±1,24 

174±2,95 

t=10,0 

P<0,001 

202±1,20 

159±2,56 

t=14,8 

P<0,001 

197±1,20 

150±1,80 

t=32,5 

P<0,001 

8 
Vertical size of vertebral 

body 

21,2±0,25 

21,4±0,44 

t=0,6 

P<0,8 

21,2±0,27 

21,9±0,45 

t=1,4 

P<0,2 

21,6±0,26 

22,5±0,44 

t=1,8 

P<0,1 

21,9±0,27 

22,8±0,42 

t=1,8 

P<0,1 

22,5±0,27 

23,1±0,38 

t=1,3 

P<0,2 
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Table 4.  Normal (numerator) and pathological (denominator) MRI parameters of lumbar spinal canal stenosis (n=26) with active progression of stenosis in 
both cervical and lumbar spinal regions, measured in absolute dimensions (mm), their differences (t), and statistical significance (P) 

Parameters 
Vertebral Level (size in mm) 

L1 L2 L3 L4 L5 

1 
Midsagittal size of osseous 

contour 

19,1±0,34 

19,6±0,40 

t=2,1 

P<0,05 

20,0±0,36 

17,9±0,34 

t=3,0 

P<0,01 

20,5±0,49 

16,4±0,30 

t=7,1 

P<0,001 

20,9±0,39 

15,1±0,26 

t=12,3 

P<0,001 

21,5±0,39 

14,1±0,21 

t=16,4 

P<0,001 

2 
Frontal size of osseous 

contour 

24,2±0,31 

25,6±0,43 

t=2,1 

P<0,05 

25,0±0,32 

23,4±0,37 

t=3,3 

P<0,01 

25,7±0,35 

22,4±0,37 

t=5,5 

P<0,001 

26,3±0,35 

21,3±0,40 

t=9,3 

P<0,001 

27,1±0,34 

20,6±0,34 

t=13,3 

P<0,001 

3 
Midsagittal size of 

soft-tissue contour 

11,7±0,27 

14,9±0,35 

t=6,7 

P<0,001 

12,4±0,29 

13,8±0,34 

t=3,2 

P<0,01 

12,9±0,31 

12,4±0,32 

t=2,5 

P<0,05 

13,4±0,31 

11,5±0,29 

t=4,5 

P<0,001 

13,9±0,32 

10,3±0,19 

t=9,5 

P<0,001 

4 
Frontal size of soft-tissue 

contour 

15,9±0,31 

18,0±0,27 

t=5,1 

P<0,001 

16,5±0,32 

16,0±0,21 

t=2,3 

P<0,05 

17,0±0,34 

15,5±0,20 

t=3,7 

P<0,01 

17,5±0,34 

14,5±0,21 

t=7,0 

P<0,001 

17,3±0,37 

13,8±0,18 

t=8,1 

P<0,001 

5 
Vertical size of 

intervertebral disc 

7,9±0,12 

8,2±0,13 

t=2,4 

P<0,05 

8,4±0,13 

7,6±0,18 

t=3,2 

P<0,01 

8,9±0,14 

6,9±0,19 

t=8,0 

P<0,001 

9,4±0,15 

6,4±0,14 

t=13,6 

P<0,001 

10,0±0,16 

5,8±0,16 

t=16,8 

P<0,001 

6 
Cross-sectional area of 

osseous contour (mm²) 

305±4,27 

294±3,09 

t=5,1 

P<0,001 

312±4,15 

304±3,00 

t=2,2 

P<0,05 

323±4,36 

312±3,80 

t=5,0 

P<0,001 

329±4,41 

318±4,82 

t=7,8 

P<0,001 

326±4,41 

314±5,63 

t=10,5 

P<0,001 

7 
Cross-sectional area of 

soft-tissue contour (mm²) 

163±2,27 

169±2,16 

t=5,2 

P<0,001 

167±2,45 

160±1,97 

t=2,3 

P<0,05 

174±2,28 

148±1,50 

t=9,6 

P<0,001 

178±2,51 

138±1,24 

t=14,3 

P<0,001 

184±2,35 

129±1,30 

t=20,4 

P<0,001 

8 
Vertical size of vertebral 

body 

23,4±0,37 

25,5±0,31 

t=4,3 

P<0,01 

24,1±0,37 

26,0±0,32 

t=3,8 

P<0,01 

24,7±0,37 

26,6±0,39 

t=3,5 

P<0,01 

25,3±0,38 

27,1±0,38 

t=3,3    

P<0,01 

26,3±0,38 

27,6±0,37 

t=2,4 

P<0,05 

 

The clinical presentation of degenerative processes in the 

cervical and lumbar spine is multifaceted, encompassing 

various pathomorphological forms manifested as isolated or 

combined (tandem) stenosis. Isolated spinal canal stenosis, 

as a distinct nosological form of spinal pathology, was 

comprehensively described by H. Verbiest in the 1950s [12]. 

Verbiest introduced the terms "relative" and "absolute" stenosis, 

categorizing them based on the midsagittal diameter of the 

spinal canal. A canal diameter of up to 12 mm was classified 

as "relative" stenosis, while a diameter of 10 mm or less was 

defined as "absolute" stenosis.  

According to Yu.E. Pedachenko (2009), the evaluation of 

spinal stenosis should consider not only the reduction in the 

midsagittal diameter but also the cross-sectional area of the 

spinal canal, measured using an approximated triangular 

shape [3]. The authors classify stenosis as "relative" when 

the midsagittal diameter of the spinal canal decreases to 12 

mm and its cross-sectional area to 100 mm² (normal value 

exceeding 145 mm²). It is defined as "absolute" when the 

midsagittal diameter reduces to 10 mm or less, and the 

cross-sectional area decreases to 75 mm² or less. 

To assess the severity of spinal canal stenosis, we 

identified some inaccuracies in the methodologies proposed 

by H. Verbiest (1954) and Yu.E. Pedachenko (2009) [12] [3]. 

Determining stenosis severity solely based on the reduction 

of the midsagittal diameter fails to account for narrowing 

caused by a reduction in the frontal diameter. Intracanal 

pathologies, such as paramedian and posterolateral disc 

herniations, hypertrophy and ossification of the ligamentum 

flavum, intracanal mass lesions, and osteophytes, predominantly 

affect the lateral areas of the spinal canal, leading to 

unaccounted reductions in the frontal diameter. 

Similarly, measuring the spinal canal area using an 

approximated triangular shape is inherently flawed, as portions 

of the canal outside the triangle's boundaries are excluded, 

resulting in incomplete assessment of stenosis severity. 

These limitations highlight the ongoing challenges in 

defining the severity of isolated and combined (tandem) 
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spinal stenosis. Current criteria insufficiently correlate clinical 

and neurological symptoms with compressive factors visualized 

through radiological methods. This underscores the need for 

further investigation into the formation and progression of 

degenerative tandem spinal stenosis. 

To address these gaps, we utilized the specialized MRI 

Spine Volumetry program, available in MRI systems with a 

magnetic field strength of 1.5 Tesla. This program measures 

the perimeter of the osseous and soft tissue contours, 

subsequently calculating the cross-sectional area of the 

spinal canal for these contours automatically. 

The normal cross-sectional area for the cervical spinal 

canal ranged from 250-270 mm² for osseous contours and 

190-220 mm² for soft tissue contours. For the lumbar spinal 

canal, the corresponding normal values were 300-325 mm² 

and 165-185 mm², respectively. A reduction in the cross- 

sectional area of the cervical and lumbar spinal canal by 15% 

was classified as "relative" stenosis, while a 30% reduction 

was classified as "absolute" stenosis for both isolated and 

tandem cases. 

5. Conclusions 

1.  Due to the ambiguous clinical manifestations of tandem 

stenosis, effective diagnosis requires close collaboration 

between neurologists, neurosurgeons, and radiology 

specialists. 

2.  In cases of degenerative isolated spinal stenosis, a 

comprehensive assessment of the clinical presentation 

and imaging results is essential for accurately interpreting 

the complex manifestations of tandem stenosis. 

3.  The optimal method for determining the severity of 

isolated and tandem stenosis is measuring the cross- 

sectional area of the spinal canal using the specialized 

MRI Spine Volumetry program, available in MRI 

systems with a magnetic field strength of 1.5 Tesla. 
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