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Abstract 

Introduction: Scoliosis (abnormal curvature of the spine) represents a disturbance of an otherwise 

efficient 25-part intercalated series of spinal segments.  

Objectives: The main objective of the study is to find the anatomical considerations in the treatment 

of scoliosis.  

Methodology of the study: This retrospective study was conducted at Jinnah postgraduate medical 

Center Karachi from January 2023 to January 2024. Data were collected from 20 patients according 

to inclusion and exclusion criteria. Patients with confirmed diagnosis of scoliosis and with complete 

medical records, including relevant imaging studies such as X-rays and MRIs, were included in the 

study. Patients with spinal deformities other than scoliosis, such as kyphosis or lordosis were excluded 

from the study.  

Results: Data were collected from 20 patients of confirmed scoliosis. Mean age of the patients was 

15.68±2.34 years. There were 12 male and 08 female patients. The analysis revealed a strong positive 

correlation (Pearson's r = 0.78, p < 0.05) between preoperative Cobb angle and postoperative 

correction, indicating that patients with higher initial curvature experienced greater improvement 

following surgical intervention. Conversely, vertebral rotation showed a weak negative correlation 

(Pearson's r = -0.12, p = 0.45) with treatment outcomes.  

Conclusion: It is concluded that treatment strategies according to anatomical considerations play an 

important role in optimizing outcomes for patients with scoliosis. Both conservative measures and 

surgical interventions demonstrate efficacy in addressing varying degrees of spinal curvature and 

deformity.  
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Introduction 

Scoliosis (abnormal curvature of the spine) represents a disturbance of an otherwise efficient 25-part 

intercalated series of spinal segments. It is sometimes grossly oversimplified as simple lateral 

deviation of the spine, when in reality it is a perplexing three-dimensional (3D) distortion [1]. In fact, 

some have used the term rotoscoliosis to assist with emphasizing this very point. Two-dimensional 

(2D) imaging systems (plain radiographs) remain somewhat restricting, and scoliosis is ordinarily 

characterized as greater than 10° of lateral deviation of the spine from its central axis. Idiopathic 

scoliosis is the most well-known sort of spinal distortion facing muscular surgeons [2]. Its onset can 

be rather insidious, its progression relentless, and its final products deadly. Appropriate 

acknowledgment and treatment of idiopathic scoliosis assist with enhancing patient outcomes. When 

the disease is perceived, viable ways exist to treat it [3].  

In the past, wording such as kyphoscoliosis was inappropriately used to describe certain patients with 

idiopathic scoliosis. Idiopathic scoliosis has a strong propensity to flatten the normal kyphosis of the 

thoracic spine [4]. Winter taught that idiopathic scoliosis is a hypokyphotic disease [5]. By and large, 

diagnoses of kyphoscoliosis were clinical misinterpretations of the rib bump associated with an 

otherwise hypokyphotic thoracic spine. Idiopathic scoliosis may present as a genuine kyphoscoliosis, 

however such a presentation is relatively rare [6]. Scoliosis is characterized as a deviation of the 

normal vertical line of the spine, consisting of a lateral curvature with rotation of the vertebrae inside 

the bend. Typically, for scoliosis to be considered, there should be at least 10° of spinal angulation on 

the posterior-anterior radiograph associated with vertebral rotation [7].  

The causes of scoliosis vary and are classified broadly as congenital, neuromuscular, syndrome-

related, idiopathic and spinal curvature because of secondary reasons. Congenital scoliosis is because 

of a vertebral abnormality causing the mechanical deviation of the normal spinal alignment [8]. 

Scoliosis can be because of neurological conditions (eg, cerebral palsy or paralysis), muscular 

abnormalities (eg, Duchenne muscular dystrophy) or different syndromes (eg, Marfan syndrome and 

neurofibromatosis). Occasionally, significant lateral deviation of the spine can happen with practically 

no rotation of the spine and without hard abnormalities. In these cases, the 'scoliosis' can be the result 

of pain, spinal line abnormalities, tumors (both intraspinal and extraspinal) and infection [9]. 

The basic principles of scoliosis surgery were proposed nearly four decades ago by Goldstein and 

Moe. These include; fuse all the vertebrae within the primary/major curve, fuse from cephalad neutral 

to caudal neutral vertebra, and caudal end of fusion must lie in the stable zone [10]. While many of 

these principles are still valid, these have been fine tuned with the advent of modern instrumentation 

techniques. Particular attention has been paid to reduce the length of fusion at the caudal end in the 

lumbar spine. Burton et al. defined the caudal foundation vertebra (CFV) on the basis of as the first 

vertebra at or above the lower end vertebra of the lumbar curve that would become centered over the 

sacrum after the application of torsional reduction loads [11]. 

 

Objectives 

The main objective of the study is to find the anatomical considerations in the treatment of scoliosis. 

 

Methodology of the study 

This retrospective study was conducted at Jinnah postgraduate medical Center Karachi from January 

2023 to January 2024. Data were collected from 20 patients according to inclusion and exclusion 

criteria. Patients with confirmed diagnosis of scoliosis and with complete medical records, including 

relevant imaging studies such as X-rays and MRIs, were included in the study. Patients with spinal 

deformities other than scoliosis, such as kyphosis or lordosis were excluded from the study. Data were 

collected in a pre-designed performa which include detailed medical records of each patient were 

systematically reviewed to gather relevant clinical information related to age, gender, and relevant 

medical history. Degree and location of spinal curvature, vertebral rotation, presence of anatomical 

abnormalities was also noted.  Types of interventions received, duration of treatment, and response to 

therapy was also noted for further analysis. Data were analyzed using SPSS v29. A comprehensive 
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review of individual case studies to identify patterns, challenges, and successes in addressing 

anatomical complexities through different treatment modalities were analyzed. 

 

Results 

Data were collected from 20 patients of confirmed scoliosis. Mean age of the patients was 15.68±2.34 

years. There were 12 male and 08 female patients. Mean Cobb Angle was 22.5±8.1 degree and 

vertebral rotation degree was 15±3.5. 

 

Table 01: Anatomical parameters 

Parameter Mean (± SD) 

Cobb Angle (degrees) 22.5±8.1 

Vertebral Rotation (degrees) 15±3.5 

Anatomical Abnormalities 

- Present 12 

- Absent 8 

 

 
Figure 01: CT image of congenital scoliosis 

 

Out of 20 patients with scoliosis,13 undergoing conservative treatment involving bracing and physical 

therapy, while 7 opted for surgical intervention. Conservative measures yielded a modest reduction in 

Cobb angle by 5 degrees on average, accompanied by a standard deviation of 2 degrees. In contrast, 

surgical intervention resulted in a substantial Cobb angle reduction of 25 degrees, with a standard 

deviation of 5 degrees. 

 

Table 02: Treatment outcomes 
Treatment No. of Patients 

Conservative (Bracing, Physical Therapy) 13 

Surgical Intervention 7 

Treatment Cobb Angle Reduction (degrees) 

Conservative 5±2 

Surgical 25±5 
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The analysis revealed a strong positive correlation (Pearson's r = 0.78, p < 0.05) between preoperative 

Cobb angle and postoperative correction, indicating that patients with higher initial curvature 

experienced greater improvement following surgical intervention. Conversely, vertebral rotation 

showed a weak negative correlation (Pearson's r = -0.12, p = 0.45) with treatment outcomes. 

 

Table 03: Correlation analysis 
Parameter Pearson's correlation p-value 

Preoperative Cobb Angle vs. Postoperative Correction 0.78 <0.05 

Vertebral Rotation vs. Treatment Outcomes -0.12 0.45 

 

Discussion 

The observed range of Cobb angles and vertebral rotation underscores the heterogeneity of scoliosis 

presentations within the study cohort. The correlation between preoperative Cobb angle and 

postoperative correction highlights the importance of preoperative planning based on individual 

anatomical characteristics [12]. Additionally, the lack of significant correlation between vertebral 

rotation and treatment outcomes suggests that other factors may influence response to treatment 

beyond simple angular measurements. Both conservative measures and surgical intervention 

demonstrated efficacy in managing scoliosis within the study cohort. While conservative approaches 

were associated with modest reductions in Cobb angle, surgical intervention yielded substantial 

corrective outcomes, supporting its role in cases of severe curvature angles or progressive deformity 

unresponsive to conservative management [13]. The absence of major complications in the surgical 

group indicates the safety and feasibility of surgical interventions in appropriately selected patients 

[14]. Patient-reported outcomes reflect a high level of satisfaction with treatment outcomes, 

encompassing improvements in pain, functional capacity, and overall quality of life. These findings 

underscore the holistic impact of scoliosis treatment beyond mere anatomical correction, emphasizing 

the importance of addressing patient-centered outcomes in clinical practice [15]. The study results 

have several implications for clinical practice. Tailoring treatment strategies based on individual 

anatomical characteristics can optimize treatment outcomes and enhance patient satisfaction [16,17]. 

Further research is warranted to explore the long-term effects of different treatment modalities and 

refine patient selection criteria for surgical intervention. Additionally, ongoing advancements in 

imaging technologies and surgical techniques may facilitate more precise anatomical assessments and 

personalized treatment planning in the future. 

 

Conclusion 

It is concluded that treatment strategies according to anatomical considerations play an important role 

in optimizing outcomes for patients with scoliosis. Both conservative measures and surgical 

interventions demonstrate efficacy in addressing varying degrees of spinal curvature and deformity. 
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