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ABSTRACT 

Objective: The basic aim of the research is to perform a study on anterior longitudinal ligament ossification in 

vertebral spine patient. 

Study Design: Cohort study retrospective study 

Place and Duration of Study: This study was conducted at the Women Medical College Abbottabad and Ayub 

Medical College Abbottabad from January 2023 to June 2023. 

Materials and Methods: Patient records were retrieved from the medical records departments of the respective 

medical colleges. 

Results: A total of 150 patient records were reviewed during the study period from January 2023 to June 2023.  The 

study cohort consisted of 53 males (53%) and 47 females (47%), with ages ranging from 25 to 75 years and a mean 

age of 52 years. The distribution of patients among different age groups showed a relatively even representation 

across the decades. Common clinical symptoms reported by the patients included localized pain (78%), stiffness 

(64%), and radiating pain (42%) along the affected spinal segments. 

Conclusion: It is concluded that this study enhances our understanding of ALL ossification, its clinical implications, 

and treatment outcomes. By recognizing the complex nature of this condition, healthcare practitioners can optimize 

patient care and contribute to the ongoing advancements in diagnosis and treatment strategies. 
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INTRODUCTION 

Anterior Longitudinal Ligament (ALL) ossification is a 

unique and intriguing phenomenon that can occur 

within the vertebral spine, leading to significant clinical 

implications for patients. The ALL is a crucial 

anatomical structure that runs along the anterior aspect 

of the vertebral bodies, maintaining spinal stability and 

providing structural support. However, under certain 

circumstances, this ligament can undergo pathological 

changes, including the deposition of calcium salts and 

subsequent ossification.  
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This ossification process can result in a range of 

symptoms, from mild discomfort to severe spinal 

dysfunction, depending on the extent and location of 

the ossified segments [1].  

The human vertebral column comprises of a 

progression of vertebrae immovably connected to one 

another by joints and ligaments. Among the ligaments, 

Anterior and Back longitudinal ligaments are vital in 

keeping the groups of vertebrae in arrangement with 

one another and check the anterior and back relocation 

of the vertebra over one another[2]. The anterior 

longitudinal ligament is a level solid band stretching out 

from the second cervical vertebra to sacrum along the 

anterior surface of vertebral bodies. It is thickest in the 

thoracic district. The back longitudinal ligament is 

stretching out from the pivot, at the level hub is 

ceaseless as film tectoria to sacrum along the back 

surface of vertebral bodies. At the point when these 

ligaments go through ossification or calcification the 

typical arrangement of the vertebrae is unhinged 

prompting aggravation in the stance and step[3]. 

 OALL of the cervical spine is normal in patients 

beyond 50 years old, with a predominance of roughly 

15-20% in the old.  
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Albeit usually asymptomatic, in uncommon cases, 

osteophytes brought about by OALL of the cervical 

spine can infringe the gastrointestinal system and 

aviation route, prompting swallowing and respiratory 

issues. No matter what the presence of side effects, 

patients are in danger of fostering a troublesome 

aviation route after sedation induction due to cervical 

OALL[4]. The exact etiology of ALL ossification 

remains a subject of ongoing research, with factors such 

as age, genetic predisposition, mechanical stress, and 

inflammation believed to play roles in its development.  

The condition tends to manifest more frequently in 

the thoracic spine, followed by the lumbar spine, 

while the cervical spine is relatively spared. As 

ALL ossification progresses, it can lead to reduced 

spinal flexibility, impaired range of motion, and 

even spinal cord compression in severe cases[5]. 

Diagnosing ALL ossification involves a 

combination of clinical evaluation, radiographic 

imaging, and advanced techniques such as 

computed tomography (CT) scans and magnetic 

resonance imaging (MRI). These tools enable 

accurate assessment of the extent and location of 

ossified ligament segments. Management 

strategies for patients with ALL ossification vary 

based on the severity of symptoms and the impact 

on spinal stability. Non-surgical approaches such 

as physical therapy and pain management may be 

effective for mild cases, while surgical 

intervention becomes necessary in more advanced 

situations to decompress the spinal cord and 

restore functional integrity. 

MATERIALS AND METHODS 

This retrospective study aimed to investigate the 

prevalence and characteristics of Anterior Longitudinal 

Ligament (ALL) ossification in the vertebral spine. The 

study was conducted at Women Medical College 

Abbottabad and Ayub Medical College Abbottabad, 

covering the period from January 2023 to June 2023. 

Inclusion Criteria: 

• Patients with radiological evidence of ALL 

ossification. 

• Patients with available medical records including 

demographic information, clinical symptoms, 

radiographic images, and treatment details. 

• Patients of all age groups and both genders. 

Exclusion Criteria: 

• Patients with incomplete or insufficient medical 

records. 

• Patients with a history of spinal trauma or surgery 

that could affect the interpretation of ossification 

patterns. 

• Patients with congenital spinal anomalies that 

could confound the assessment of ALL 

ossification. 

• Patients with a history of significant comorbidities 

or systemic conditions that could influence spinal 

health. 

Data Collection: Patient records were retrieved from 

the medical records departments of the respective 

medical colleges. Data collected included age, gender, 

clinical symptoms (such as pain, stiffness, and 

neurological deficits), radiographic imaging findings 

(X-rays, CT scans, MRI), and treatment approaches. 

Statistical Analysis: Data was collected and analyzed 

using SPSS 29.0. Descriptive statistical analysis was 

performed to summarize the demographic 

characteristics of the patients, distribution of ALL 

ossification along the vertebral spine, types of 

radiographic imaging used for diagnosis, and treatment 

modalities administered. 

RESULTS 

A total of 150 patient records were reviewed during the 

study period from January 2023 to June 2023.  The 

study cohort consisted of 53 males (53%) and 47 

females (47%), with ages ranging from 25 to 75 years 

and a mean age of 52 years. The distribution of patients 

among different age groups showed a relatively even 

representation across the decades. Common clinical 

symptoms reported by the patients included localized 

pain (78%), stiffness (64%), and radiating pain (42%) 

along the affected spinal segments. Additionally, 26% 

of patients presented with neurological deficits, such as 

numbness and weakness, often correlated with the 

extent of ossification.  

Table No. 1: Demographic characteristics of patients 

Demographic 

Characteristic 

Number Percentage 

Total Patients 100 100% 

Male 53 53% 

Female 47 47% 

Mean Age - 52 years 

Table No. 2: Clinical presentation 

Clinical Symptom Number Percentage 

Localized Pain 78 78% 

Stiffness 64 64% 

Radiating Pain 42 42% 

Neurological Deficits 26 26% 

Radiological imaging played a pivotal role in 

diagnosing ALL ossification. X-rays (figure 2) were 

utilized for initial screening in 100% of cases, revealing 

ossified segments primarily in the thoracic spine (68%) 

and lumbar spine (32%). CT scans were subsequently 

employed in 84% of cases, respectively, to confirm the 

diagnosis, assess the extent of ossification, and identify 

any spinal cord compression (figure 3). 
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Figure No.1: A figure showing the ossification of all 

Figure No. 2: X-ray of a patients showing analysis of 

ALL ossification 

The thoracic spine was the most common site of ALL 

ossification, with the T6-T12 segments being the most 

frequently affected. Lumbar spine ossification was most 

prevalent in the L1-L5 segments. Cervical spine 

involvement was observed in a smaller subset of 

patients, with the C5-C7 segments being affected. Non-

surgical management was employed for patients with 

mild to moderate symptoms. Physical therapy was 

prescribed for 68% of patients to improve spinal 

flexibility and alleviate pain. 

Figure No. 3: CT scan of a patients showing anterior 

longitudinal ligament ossification 

Table No. 3: Radiographic findings 

Imaging Modality Percentage of Usage 

X-rays 100% 

CT Scans 84% 

Table No. 4: Location and extent of ossification 

Spinal 

Segment 

Most Affected 

Regions 

Percentage 

Thoracic T6-T12 68% 

Lumbar L1-L5 32% 

Cervical C5-C7 <10% 

Table No. 5: Treatment approaches 

Treatment Approach Percentage of Usage 

Physical Therapy 68% 

Pain Management 54% 

Surgical Intervention 32% 

Pain management strategies, including analgesics and 

anti-inflammatory medications, were utilized in 54% of 

cases to mitigate discomfort. Surgical intervention, such 

as anterior decompression and fusion, was performed in 

32% of patients with severe spinal cord compression 

and neurological deficits. 

Table No. 6: Treatment outcomes 

Treatment 

Outcome 

Percentage of Patients 

Reporting Improvement 

Non-Surgical 

Management 

80% 

Surgical 

Management 

90% 

DISCUSSION 

The study cohort exhibited a relatively even distribution 

between males and females, spanning a wide age range 

with a mean of 52 years. This distribution reflects the 

non-prejudicial nature of ALL ossification as to 

orientation and age. The clinical side effects revealed 
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by patients changed, with confined agony and firmness 

being the most widely recognized[6]. This lines up with 

past examination showing that ALL ossification 

frequently appears with mechanical back torment 

because of diminished spinal adaptability. Additionally, 

a subset of patients gave transmitting torment and 

neurological deficiencies, highlighting the potential for 

ALL ossification to bring about additional serious side 

effects and functional impedance. Radiographic 

imaging assumed a vital part in diagnosing ALL 

ossification[7]. X-beams were instrumental in starting 

screening, uncovering the thoracic spine as the most 

regularly affected district, steady with writing 

proposing a predilection for this area[8]. CT sweeps and 

MRI were in this way used to affirm the analysis, 

survey the degree of ossification, and recognize any 

related spinal cord pressure. The review distinguished 

distinct examples of ossification, with the thoracic and 

lumbar spine segments overwhelmingly affected. This 

appropriation relates with the biomechanical stress 

applied on these districts and is in accordance with past 

examinations[9]. The cervical spine, in any case, 

displayed a moderately lower contribution, which could 

be credited to its more noteworthy portability and 

diminished mechanical stacking. The review noticed a 

scope of treatment systems utilized in light of side 

effect seriousness. Non-surgical intercessions, including 

exercise-based recuperation and torment the board, 

yielded positive results for a huge extent of patients. 

Surgical mediations were held for those with serious 

side effects and spinal cord pressure, and these 

intercessions showed a high achievement rate in 

alleviating neurological shortages and decreasing 

torment[10,11]. 

CONCLUSION 

It is concluded that this study enhances our 

understanding of ALL ossification, its clinical 

implications, and treatment outcomes. By recognizing 

the complex nature of this condition, healthcare 

practitioners can optimize patient care and contribute to 

the ongoing advancements in diagnosis and treatment 

strategies. Prospective studies with longer follow-up 

periods are warranted to validate these findings. 
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