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ABSTRACT 

Background: Scoliosis is a complex spinal disorder characterized by abnormal lateral curvature, often resulting in vertebral 

deformity and compromised posture. Conventional radiographs provide limited assessment, particularly in evaluating vertebral 

height and axial rotation. Computed Tomography (CT) offers high-resolution, three-dimensional imaging, enabling detailed 

evaluation of spinal alignment, curvature, and structural integrity. This study explores the role of CT imaging in determining 

scoliosis severity and its degenerative implications on vertebral architecture. 

Objective: To assess the severity of scoliosis and its effects on spinal curvature and vertebral height reduction using advanced 

computed tomography techniques. 

Methods: This cross-sectional study was conducted over four months in the Radiology Department of Ghurki Trust and 

Teaching Hospital. Fifty patients aged 7 to 70 years, fulfilling strict inclusion and exclusion criteria, underwent CT scans using 

a 16-slice Toshiba Aquilion machine. Demographic data, Cobb angles, vertebral height measurements, and degenerative spinal 

findings were recorded. CT images were interpreted by expert radiologists, and data were analyzed using SPSS version 26. 

Statistical correlations were drawn between scoliosis severity and structural spinal changes. 

Results: Among the 50 patients, 29 (58%) were female and 21 (42%) male. Left-sided convexity was more common (66%) 

compared to right (34%). Cobb angle distribution included 17 (34%) patients at 10°, 13 (26%) at 15°, 10 (20%) at 20°, and 5 

(10%) each at 30° and 40°. Vertebral height reduction was observed in all patients: 2 mm in 12 (24%), 3 mm in 23 (46%), 4 

mm in 13 (26%), and 5 mm in 2 (4%) cases. Degenerative spinal changes were present in 8 (16%) patients; osteopenia in 6 

(12%) and osteoporosis in 1 (2%). Disc degeneration was universal, graded as mild in 35 (70%), moderate in 13 (26%), and 

severe in 2 (4%). 

Conclusion: CT imaging proved highly effective in detecting scoliosis severity, vertebral height loss, and associated 

degenerative changes. The correlation between increased Cobb angles and vertebral deformation supports CT as a valuable tool 

for early diagnosis, monitoring, and treatment planning in scoliosis management. 

Keywords: Cobb Angle, Computed Tomography, Scoliosis, Scoliosis Severity, Spinal Curvature, Spinal Degeneration, 

Vertebral Compression. 
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INTRODUCTION 

Scoliosis is a complex spinal condition defined by a lateral curvature of the vertebral column exceeding 10 degrees in the coronal plane, 

often accompanied by spinal rotation and resultant thoracic or lumbar deformity (1). This abnormal spinal alignment not only alters 

posture and trunk symmetry but can also lead to significant clinical implications, especially when progressive. Scoliosis can originate 

from diverse causes and is broadly categorized as idiopathic, neuromuscular, congenital, or syndrome-associated (2). Among adults, 

scoliosis is diagnosed when a Cobb angle of 10 degrees or greater is observed in a skeletally mature individual, and may develop as a 

progression of adolescent idiopathic scoliosis (AIS), secondary to degenerative spinal disorders (scoliosis de novo), or as a complication 

of spinal surgery and systemic conditions (3). The pathogenesis of scoliosis is multifactorial. While idiopathic forms remain the most 

prevalent and poorly understood, other cases stem from identifiable causes such as congenital vertebral malformations, neuromuscular 

disorders like cerebral palsy or muscular dystrophy, and syndromic conditions such as Marfan syndrome and neurofibromatosis (4). 

Occasionally, spinal deviation may occur in the absence of significant vertebral rotation or bony abnormality, often due to compensatory 

mechanisms in response to pain, spinal cord tumors, or infections (5). AIS, the most common form of scoliosis, typically manifests 

during adolescence and exhibits a notable gender disparity, disproportionately affecting females with increasing severity as the Cobb 

angle rises (6,7). 

The Cobb angle remains the gold standard for scoliosis assessment, providing an objective quantification of curve magnitude on 

radiographic imaging. Accurate measurement of vertebral rotation is essential for curve classification, prognosis, and therapeutic 

decision-making, as it often correlates with the clinical presentation of asymmetry and back prominence (8). Prevalence studies estimate 

that 0.4% to 0.5% of adolescents are affected by AIS, and the likelihood of severe curvature increases with age and female gender 

predominance (9). In adults, scoliosis prevalence is approximately 2–3%, encompassing both idiopathic forms carried over from 

adolescence and degenerative changes acquired later in life (10). Known risk factors include female sex, early onset age, family history, 

elevated body mass index, and diminished bone mineral density (11). A key distinction within scoliosis subtypes lies between structural 

and nonstructural curves. Structural scoliosis involves intrinsic vertebral changes and tends to progress, potentially compromising 

cardiopulmonary function and quality of life if untreated. In contrast, nonstructural scoliosis often resolves once the underlying 

pathology, such as leg length discrepancy or muscle spasm due to disc prolapse or tumors, is managed (12). Longitudinal outcomes of 

untreated scoliosis vary with curve severity. Curvatures less than 30 degrees at skeletal maturity typically remain stable, while those 

between 30 and 45 degrees may lead to chronic back pain. Curves exceeding 45 degrees often demonstrate yearly progression and may 

contribute to notable deformity, functional impairment, and psychosocial distress. Thoracic curves surpassing 90 degrees are associated 

with a twofold increase in early mortality, often due to cardiopulmonary complications such as cor pulmonale (13,14). 

Advanced imaging modalities, including sagittal CT scans, are indispensable for evaluating vertebral deformities in scoliosis. These 

scans provide precise assessments of vertebral height loss, rotation, and structural compromise, all of which guide diagnosis and inform 

surgical or conservative treatment strategies. Imaging markers, such as significant height loss in lumbar vertebrae, indicate advanced 

structural involvement and help predict outcomes and monitor progression over time. Despite the expanding body of literature on 

scoliosis, many uncertainties remain regarding its natural history, risk stratification, and optimal timing for intervention across different 

age groups and etiologies. Therefore, this study aims to investigate the clinical and radiological patterns of scoliosis in a defined 

population, focusing on vertebral deformities and their implications for diagnosis and management. The objective is to enhance early 

detection, refine classification, and support evidence-based treatment approaches tailored to curve severity and patient-specific factors. 

METHODS 

A cross-sectional study was conducted over a period of four months at Ghurki Trust and Teaching Hospital to evaluate radiological 

features in patients diagnosed with scoliosis. A total of 50 patients were included in the study, selected through a non-probability 

convenient sampling technique. Both male and female participants, aged between 7 and 80 years, were eligible for inclusion if they 

provided informed consent, had no prior history of spinal surgery, trauma, or infection, and did not have any neurological conditions 

affecting the spine. Patients with congenital anomalies not associated with vertebral height reduction—such as spina bifida—were 
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excluded. Additional exclusion criteria included severe trauma or pathology resulting in global spinal instability or deformity, incomplete 

or poor-quality CT scans, and any previous spinal injuries. Imaging was carried out using a Toshiba Aquilion 16-slice computed 

tomography (CT) scanner. CT scans were evaluated to determine the Cobb angle and identify vertebral height loss, which are indicative 

of structural deformities associated with scoliosis. All images were reviewed by qualified radiologists, and standardized radiographic 

criteria were applied to ensure measurement consistency and diagnostic accuracy. 

Data were analyzed using SPSS (Statistical Package for the Social Sciences), version 26. Descriptive statistics were used to summarize 

demographic data, Cobb angle values, and the extent of vertebral height reduction. The association between Cobb angle and other 

variables such as disc degeneration and osteoporosis were evaluated using Pearson or Spearman correlation tests, depending on data 

distribution. The Chi-square test was employed to assess associations between categorical variables. A p-value of less than 0.05 was 

considered statistically significant. Graphical tools, including bar charts and other visual aids, were generated in SPSS to enhance data 

presentation and interpretation. Ethical approval for the study was obtained from the Institutional Review Board (IRB) of Ghurki Trust 

and Teaching Hospital. Written informed consent was obtained from all participants prior to inclusion, and the study was conducted in 

accordance with the principles outlined in the Declaration of Helsinki. 

RESULTS 

A total of 50 participants were included in the study, with ages ranging from 7 to 80 years. The mean age was 43.48 years, and the 

median age was 50 years, indicating a broad age distribution. The standard deviation was 21.2, reflecting a wide variability in the sample 

population. Regarding gender distribution, 29 participants (58%) were female and 21 (42%) were male. Analysis of spinal convexity 

revealed that 33 patients (66%) exhibited a left-sided curve, while 17 patients (34%) showed convexity towards the right. Cobb angle 

assessment categorized participants into five groups: 17 individuals (34%) had angles between 0–10 degrees, 13 (26%) had 11–20 

degrees, 10 (20%) had 21–30 degrees, and 5 participants each (10%) fell into the 31–40 and 40–45 degree categories. This distribution 

demonstrates that the majority of patients had mild to moderate scoliotic curves. The vertebral levels affected by scoliosis were also 

recorded. The highest frequency was noted in the lumbo-sacral region with 17 patients (34%), followed by the upper thoracic region 

(T1–T6) with 14 patients (28%), and the lower thoracic region (T7–T12) with 12 cases (24%). Additionally, thoraco-lumbar involvement 

was seen in 4 patients (8%), while 3 cases (6%) showed deformities in the L1–L5 region. 

Computed tomography findings showed that 16 patients (32%) had normal imaging, while structural abnormalities were observed in the 

remaining 34 individuals (68%). Osteophytes were present in 10 patients (20%), degenerative changes in 8 (16%), osteopenia in 6 

(12%), kyphosis in 5 (10%), and spinal dysraphism in 4 patients (8%). Only 1 case (2%) was found to have osteoporosis, emphasizing 

the predominance of osteodegenerative and structural abnormalities in the studied group. Disc degeneration grading revealed that 35 

patients (70%) had mild degeneration, 13 patients (26%) exhibited moderate degeneration, and only 2 patients (4%) demonstrated severe 

degeneration. These findings suggest that mild disc degeneration was the most prevalent radiological change observed in this cohort. 

Further analysis was conducted to explore the correlation between Cobb angle severity and associated structural findings, including disc 

degeneration, vertebral level involvement, and CT abnormalities. A noticeable trend was observed in patients with higher Cobb angles 

(≥31°), who exhibited increased rates of moderate to severe disc degeneration compared to those with milder curvatures. Specifically, 

the frequency of disc degeneration was more pronounced in patients with Cobb angles between 31–45°, suggesting a progressive 

degenerative burden with worsening spinal curvature. Similarly, vertebral level involvement revealed that higher Cobb angles were 

predominantly associated with deformities localized to the lumbo-sacral and lower thoracic regions. This pattern aligns with the 

mechanical stress distribution typically observed in these areas during curve progression. In terms of CT findings, abnormalities such 

as osteophyte formation, kyphotic changes, and general degenerative changes were more frequently present in patients with advanced 

scoliosis. These results indicate a clear anatomical and radiological association between the severity of spinal curvature and degenerative 

spinal pathology, emphasizing the importance of early detection and stratified intervention in scoliosis management. 

 

Table 1: Descriptive Statistics of Patient Age Distribution 

Mean 43.48 

Median 50.00 

Std. Deviation 21.202 

Range 73 
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Mean 43.48 

Minimum 7 

Maximum 80 

 

Table 2: Frequency of Gender of Patients 

 No. of patients Percent 

Female 29 58.0 

Male 21 42.0 

Total 50 100.0 

 

Table 3: Frequency of convexity of patients 

 No. of patients Percent 

Towards Right 17 34.0 

Towards Left 33 66.0 

Total 50 100.0 

 

Table 4: Frequency of Cobb Angle of Patients 

Cobb Angle (degrees) No. of patients Percent 

0-10 17 34.0 

11-20 13 26.0 

21-30 10 20.0 

31-40 5 10.0 

40-45 5 10.0 

Total 50 100.0 

 

Table 5: Frequency of Affected Vertebral Level of Patients 

Affected vertebral Level 

Vertebral Level No. of patients Percent 

T1 -T6 14 28.0 

T7 - T12 12 24.0 

Thoraco-Lumber 4 8.0 

L1 - L5 3 6.0 

Lumbo-Sacral 17 34.0 

Total 50 100.0 

 

Table 6: Frequency of CT Findings of Patients: 

CT findings of patients No. of patients Percent 

Normal 16 32.0 

Osteophytes 10 20.0 

Spinal Dysraphism 4 8.0 

Kyphosis 5 10.0 

Degenerative changes 8 16.0 

Osteopenia 6 12.0 

Osteoprosis 1 2.0 

Total 50 100.0 
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Table 7: Frequency of Disc Degeneration Grading 

 No. of patients Percent 

Mild degeneration 35 70.0 

Moderate degeneration 13 26.0 

Severe Degeneration 2 4.0 

Total 50 100.0 

 

 

DISCUSSION 

The findings of this study revealed important demographic and radiological patterns in scoliosis, aligning in part with existing literature 

while also highlighting unique observations. The mean age of participants was 43.48 years, with a median age of 50 years, indicating a 

Figure 1 Disc Degeneration Grading Among Patients Figure 2 Cobb Angle Distribution Among Patients 

Figure 3 Relation of Cobb Angle with Disc Degeneration, Vertebral Level, and CT 

Abnormalities 
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predominantly adult cohort. This demographic profile is consistent with studies suggesting that scoliosis prevalence increases with age, 

particularly in individuals aged 40–50 and older adults beyond 90 years, where degenerative changes become more prominent. A wide 

age range of 7 to 80 years allowed for a broad representation, enhancing the generalizability of the results across age groups. Gender 

distribution in this study showed a predominance of females (58%), which supports previous epidemiological patterns in idiopathic 

scoliosis, where females are not only more frequently affected but also exhibit more severe curvature progression with increasing Cobb 

angles. Prior literature has consistently documented that the female-to-male ratio increases with curve severity—from 1.4 in curves 

measuring 10–20 degrees to 7.2 in curves above 40 degrees—indicating a gender-based susceptibility to curve progression, which was 

echoed by the current study (15-17). 

Anatomical analysis of curve convexity revealed that 66% of participants had left-sided spinal curves, which contrasts with classical 

idiopathic scoliosis patterns predominantly showing right-sided thoracic convexity in patients with normal visceral anatomy. However, 

existing literature also acknowledges left convexity in cases with variations in internal organ orientation or thoracolumbar/lumbar 

involvement. The high frequency of left convex curves in this sample may be attributed to a higher proportion of adult cases with lower 

spinal involvement, where left-sided convexity is more common due to age-related biomechanical deterioration (18,19). Degenerative 

changes were the most prevalent radiological finding, followed by osteopenia and a small percentage of osteoporosis. These degenerative 

findings were significantly associated with vertebral height reduction, suggesting a strong link between mechanical degeneration and 

spinal curvature severity. This observation aligns with previous reports indicating that vertebral degeneration contributes directly to 

spinal imbalance and progressive deformity in adult scoliosis. Disc degeneration grading revealed a majority of cases with mild 

degeneration (70%), while moderate and severe degeneration accounted for 26% and 4% respectively (20,21). These findings reinforce 

the notion that degenerative scoliosis often initiates subtly, with progressive disc and bone changes over time leading to more visible 

deformities. 

The study also provided insight into the vertebral levels most frequently affected by scoliosis. The lumbo-sacral region accounted for 

the highest proportion of cases, followed by the upper and lower thoracic regions. This anatomical distribution may reflect the weight-

bearing and mobility demands on the lumbar spine, predisposing it to degenerative alterations and curvature development, especially in 

older individuals (22). While this study offers valuable insights, certain limitations are acknowledged. The sample size was relatively 

small (n=50), and the sampling technique was non-probability based, which may limit the external validity of the findings. Additionally, 

the study did not differentiate between idiopathic and degenerative scoliosis subtypes, which could have provided deeper clinical 

relevance. Quantitative assessment of vertebral height reduction was also lacking, despite being an essential objective of the study. 

Future research should aim to incorporate longitudinal data to observe progression patterns, utilize probabilistic sampling techniques, 

and perform multivariate analyses to explore the interaction between clinical, demographic, and radiological factors. A key strength of 

the study was its inclusion of a wide age range, enabling assessment across pediatric, adult, and elderly populations. The combination 

of clinical and CT-based parameters provided a robust evaluation of scoliosis characteristics, and the use of standardized imaging tools 

improved data reliability. Future investigations should further explore the biomechanical underpinnings of curve progression and the 

potential for early intervention in mild degenerative changes to prevent severe deformities. Integrating biochemical markers of bone 

health and spinal loading dynamics could also enhance understanding of scoliosis etiology in diverse populations. 

CONCLUSION 

This study concluded that computed tomography is an effective and reliable imaging modality for assessing spinal curvature and 

vertebral height reduction in patients with scoliosis. The findings highlighted a predominance of left-sided convexity and a frequent 

presence of disc degeneration, with a notable association between degenerative changes and the extent of vertebral compromise. CT 

imaging not only allowed precise visualization of angular deformities but also offered critical insights into the structural and degenerative 

aspects of the condition. These results emphasize the clinical value of CT in the comprehensive evaluation and management planning 

of scoliosis, particularly in cases where detailed assessment of bony architecture is essential. 

 

 

 

 

 

 



Volume 3 Issue 3: CT-Based Evaluation of Scoliosis Severity 
Imran F et al.  

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

© 2025 et al. Open access under CC BY License (Creative Commons). Freely distributable with appropriate citation.                 484 

AUTHOR CONTRIBUTION 

Author Contribution 

Fariha Imran* 

Substantial Contribution to study design, analysis, acquisition of Data 

Manuscript Writing 

Has given Final Approval of the version to be published 

Urooj Javed 

Substantial Contribution to study design, acquisition and interpretation of Data 

Critical Review and Manuscript Writing 

Has given Final Approval of the version to be published 

Iram Sharif 
Substantial Contribution to acquisition and interpretation of Data 

Has given Final Approval of the version to be published 

Jawad Anwar 
Contributed to Data Collection and Analysis 

Has given Final Approval of the version to be published 

Maria Javed 
Contributed to Data Collection and Analysis 

Has given Final Approval of the version to be published 

Iqra Saeed 
Substantial Contribution to study design and Data Analysis 

Has given Final Approval of the version to be published 

 

REFERENCES 

1. Bearce EA, Ricamona BTB, Fisher KH, O'Hara-Smith JR, Grimes DT. Visualization and quantitation of spine deformity in 

zebrafish models of scoliosis by micro-computed tomography. STAR Protoc. 2023;4(4):102739. 

2. Oba H, Uehara M, Ikegami S, Hatakenaka T, Kamanaka T, Miyaoka Y, et al. Tips and pitfalls to improve accuracy and reduce 

radiation exposure in intraoperative CT navigation for pediatric scoliosis: a systematic review. Spine J. 2023;23(2):183-96. 

3. Gaume M, Langlais T, Loiselet K, Pannier S, Skalli W, Vergari C, et al. Spontaneous induced bone fusion in minimally invasive 

fusionless bipolar fixation in neuromuscular scoliosis: a computed tomography analysis. Eur Spine J. 2023;32(7):2550-7. 

4. Li X, An B, Jiang B, Xu S, Liu H, Zhao H. Pharynx volume derived from three-dimensional computed tomography is associated 

with difficult intubation in spinal deformity surgery: A retrospective cohort study. Medicine (Baltimore). 2022;101(41):e31139. 

5. Pablo AJ, Tello C, Lucas P, Eduardo G, Rodrigo R, Julián C, et al. Pelvic asymmetry in children with neuromuscular scoliosis: 

a computed tomography-based 3D analysis. Spine Deform. 2025;13(3):851-9. 

6. Yang H, Liu Z, Guan L, Liu Y, Liu T, Hai Y. Is the Risk of Aorta Injury or Impingement Higher During Correction Surgery in 

Patients with Severe and Rigid Scoliosis? World Neurosurg. 2020;139:e626-e34. 

7. Strandberg L, Jonasson P, Larsson M. EVALUATION OF RADIATION DOSES USING CONE BEAM COMPUTED 

TOMOGRAPHY IN ENDOVASCULAR AORTIC REPAIR AND SCOLIOSIS PROCEDURES. Radiat Prot Dosimetry. 2021;195(3-

4):306-13. 

8. Loughenbury PR, Gentles SL, Murphy EJ, Tomlinson JE, Borse VH, Dunsmuir RA, et al. Estimated cumulative X-ray exposure 

and additional cancer risk during the evaluation and treatment of scoliosis in children and young people requiring surgery. Spine Deform. 

2021;9(4):949-54. 

9. de Reuver S, de Block N, Brink RC, Chu WCW, Cheng JCY, Kruyt MC, et al. Convex-concave and anterior-posterior spinal 

length discrepancies in adolescent idiopathic scoliosis with major right thoracic curves versus matched controls. Spine Deform. 

2023;11(1):87-93. 

10. Wang J, Zhou B, Yang X, Zhou C, Ling T, Hu B, et al. Computed tomography-based bronchial tree three-dimensional 

reconstruction and airway resistance evaluation in adolescent idiopathic scoliosis. Eur Spine J. 2020;29(8):1981-92. 

11. Zhang M, Chen W, Wang S, Lei S, Liu Y, Zhang J, et al. Clinical Validation of the Differences Between Two-Dimensional 

Radiography and Three-Dimensional Computed Tomography Image Measurements of the Spine in Adolescent Idiopathic Scoliosis. 

World Neurosurg. 2022;165:e689-e96. 

12. Kudo H, Wada K, Kumagai G, Tanaka S, Asari T, Ishibashi Y. Accuracy of pedicle screw placement by fluoroscopy, a three-

dimensional printed model, local electrical conductivity measurement device, and intraoperative computed tomography navigation in 

scoliosis patients. Eur J Orthop Surg Traumatol. 2021;31(3):563-9. 



Volume 3 Issue 3: CT-Based Evaluation of Scoliosis Severity 
Imran F et al.  

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

© 2025 et al. Open access under CC BY License (Creative Commons). Freely distributable with appropriate citation.                 485 

13. Yang KG, Goff E, Cheng KL, Kuhn GA, Wang Y, Cheng JC, et al. Abnormal morphological features of osteocyte lacunae in 

adolescent idiopathic scoliosis: A large-scale assessment by ultra-high-resolution micro-computed tomography. Bone. 2023;166:116594. 

14. Machado VS, Cristante AF, Todari LWA, Barros Filho TEP de, Marcon RM. COVID-19: SPINE SURGERY AND DOCTOR 

TRAINING AT A HOSPITAL IN BRAZIL. Coluna/Columna. 2024;23(1)  

15. Xiao B, Zhang Y, Yan K, Jiang J, Ma C, Xing Y, Liu B, Tian W. Where should scoliometer and EOS imaging be applied when 

evaluating spinal rotation in adolescent idiopathic scoliosis: A preliminary study with reference to CT images. Global Spine J. 

2022;14(2):577–582. 

16. Schlösser TPC, Semple T, Carr SB, Padley S, Loebinger MR, Hogg C, Castelein RM. Scoliosis convexity and organ anatomy 

are related. Eur Spine J. 2021;30(10):2936–42.  

17. Lenz M, Oikonomidis S, Harland A, Fürnstahl P, Farshad M, Bredow J, et al. Scoliosis and Prognosis—a systematic review 

regarding patient-specific and radiological predictive factors for curve progression. European Spine Journal. 2021 Mar 26;30(7):1813–

22. 

18. Rahmani N, Mohseni-Bandpei MA, Bassampour SA, Kiani A. Prevalence of scoliosis and associated risk factors in children 

and adolescents: a systematic review. Spine Deform. 2021;9(5):1137–49. 

19. Shimizu M, Kobayashi T, Chiba H, Senoo I, Ito H, Matsukura K, et al. Adult spinal deformity and its relationship with height 

loss: a 34-year longitudinal cohort study. BMC Musculoskeletal Disorders. 2020 Jul 1;21(1). 

20. Alrehily F, Hogg P, Twiste M, Johansen S, Tootell A. The accuracy of Cobb angle measurement on CT scan projection 

radiograph images. Radiography. 2020 May;26(2): e73–7. 

21. Li J, Gao J, Zhao Z, Canavese F, Cai Q, Li Y, Wang Y. Quantitative computed tomography assessment of bone mineral density 

in adolescent idiopathic scoliosis: correlations with Cobb angle, vertebral rotation, and Risser sign. Translational Pediatrics. 2024 Apr 

29;13(4):610. 

22. Yeung KH, Man GC, Deng M, Lam TP, Cheng JC, Chan KC, Chu WC. Morphological changes of Intervertebral Disc detectable 

by T2-weighted MRI and its correlation with curve severity in Adolescent Idiopathic Scoliosis. BMC Musculoskeletal Disorders. 2022 

Jul 10;23(1):655. 

  


