
*Corresponding author 
 

How to cite this article 

*e-mail: sakshidesai296@gmail.com 
ORCID ID: 0009-0007-2728-6984 
 
 
 Research Artıcle / DOI: 10.5281/zenodo.17921804 

Kadam, D., Malwade, M., and Sonmale, S. R. (2025). Efficacy of Balance Training 
Program in Cerebellar Atrophy: A Case Study. Int. J. Digital Rehabilitation & 
Therapy, 2(1), 15-19. 
 
 

 

International Journal of Digital Rehabilitation & Therapy– 2025, 2(1), 15-19 
 

         

 

           

 
 

                    International Journal of 
 

             Digital Rehabilitation & Therapy    
  

       e-ISSN:3062-4088 
                https://ndpapublishing.com/index.php/ijdrt 

 
 

Effect of Structural Physiotherapy Protocol on Pain and Radiological Changes by 
Computerized Vision in Sacralization: A Case Report 
 
 

Sakshi Desai*1  and Radhika Chintamani2  

 

11Department of Orthopedic Manual Therapy, Krishna Vishwa Vidyapeeth, Deemed to be University, Karad, India 
2 Department of Orthopedic Manual Therapy, Krishna College of Physiotherapy, Krishna Vishwa Vidyapeeth, Deemed to be University, 
Karad, India  

 
Article Info   ABSTRACT 

Received: 23.09.2025 
Revised: 19.11.2025 
Accepted: 27.11.2025 
Published: 30.12.2025 
 
 
 
 
 
Keywords 

Sacralization 
Low Back Pain 
Young Adult 
Pilates 
Lumbosacral Angle 
 
 
 
 
 

 

  A congenital disorder known as sacralization occurs when the fifth lumbar vertebra (L5) 
partially or totally fuses to the sacrum. Some cases might be asymptomatic but common 
indicators include stiffness, reduced mobility, and lower back pain. Purpose of this study 
is to evaluate the effect of structural physiotherapy protocol on pain and radiological 
changes by computerized vision in sacralization. The impact of a structured physiotherapy 
protocol was assessed using a single-subject case report design in a patient with 
sacralization of the lumbar vertebra. Ethical approval was obtained from both the 
institution and the parents. The intervention was carried out over a period of three months 
after a clinical examination and baseline radiological imaging. The Numerical Pain Rating 
Scale (NPRS) was used to measure the intensity of the patient's pain, and lumbar motion 
was evaluated through a combination of movement tests measured before and after the 
intervention using a validated computerized vision system. Post intervention assessment 
revealed a significant reduction in pain, with NPRS decreased. Radiologically, there was an 
observable increase in lumbar lordosis and improved intervertebral spacing. The 
lumbosacral angle improved markedly from 49.7° to 30.2°, nearing the normative range 
(p<0.0001). Functional testing demonstrated improved lumbar flexion and extension. The 
structured physiotherapy protocol was effective in reducing pain and inducing 
radiological and functional changes in a patient with sacralization. This case highlights the 
potential role of individualized manual and exercise-based interventions in managing 
biomechanical alterations due to sacralization. 

 

1. INTRODUCTION  
 

The costal aspect of the L5 transverse process 
articulates or merges with the sacrum in 
sacralization, an anomaly of the lumbosacral spine. 
Lower back pain (LBP) can happen from overuse 
and excessive strain on the L4–L5 intervertebral 
disc, which occurs when the L4 becomes the final 
fully functional lumbar vertebra because of this 
fusion. Additionally, this disease may result in 
overactivity in the quadratus lumborum muscle and 
a reduction in the L5–S1 intervertebral gap[1]. 

Sacralization is one anatomical abnormality 
that contributes to low back pain, that is linked to 
several aetiologies. This study used a management 
strategy that was mostly based on manual therapy 
[2]. Even though there are numerous therapeutic 
options available, taken into consideration like 

Pilates-based exercises, manual and mechanical 
lumbar traction, and sacral mobilization were 
among the therapies that demonstrated 
encouraging results [3]. 

Fusion of the fifth lumbar vertebra with the 
sacrum is also known as sacralization, which is 
another anatomical variation [4]. On a clinical basis, 
this condition has a lineage with low back pain and 
associated symptoms that radiate to the lower limb, 
which may suggest both nerve involvement and 
mechanical strain [5].  

A 21-year-old female patient presented with a 
clinical history of low back pain following a minor 
trauma sustained in a bus accident approximately 
one week prior. The patient reported slipping and 
landing on the floor but did not experience 
immediate pain at the time of the incident. After 
some days, she began to experience severe pain, 
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initially aggravated by prolonged sitting. She 
attempted to manage the discomfort using hot 
packs, which provided only temporary relief. Over 
the following days, the pain intensified and 
extended to periods of prolonged standing as well. 

On physiotherapy assessment, it revealed that 
patient is experiencing severe low back pain, 
restricted lumbar range of motion, and discomfort 
during spinal movements. Pretreatment 
radiological findings revealed sacralization of the L5 
vertebra, an increased lumbosacral angle, and 
reduced intervertebral disc space. 

Further evaluation using Janda’s movement 
pattern assessment indicated a positive trunk curl-
up component, reflecting functional deficits in trunk 
stabilization. Segmental mobility testing of the 
lumbar vertebrae was performed manually, yielding 
the following findings: 

• L1 – Grade 3: Normal mobility 
• L2 – Grade 2: Mild hypomobility 
• L3 – Grade 2: Mild hypomobility 
• L4 – Grade 1: Marked hypomobility 
• L5 – Grade 1: Marked hypomobility 
Notably, the lumbar lordotic curvature was 

preserved. The lumbosacral angle was 
quantitatively assessed using a computer-based 
application validated for clinical accuracy and 
consistency. 

For managing pain and improving mobility in 
individuals with sacralization, combining the 
physiotherapy approaches of soft tissue 
mobilization and joint mobilization works [6]. 
Sacralization influences the recovery period, which 
will be there after spinal surgeries [7]. This instance 
is unique in that the lumbosacral angle, which was 
the main measure of progress, was evaluated using 
computer vision. A more focused and impartial 
study was made possible by this new computerized 
method. Radiographs taken before and after 

therapy showed notable improvements, confirming 
the implemented intervention's favourable 
prognosis. 

At the L4-L5 level, when sacralization occurs 
at L5, the vertebra becomes more unstable, which 
may lead to slippage of vertebrae [8]. Due to 
persistent, unexplained low back pain, individuals 
may have chances to develop transitional vertebral 
sacralization. And this is the main indicator of 
showing linkage between sacralization and low 
back pain [9]. Even though there will be no specific 
changes seen on X-RAY, an individual may fall at risk 
of mechanical low back pai [10]  

 
2. MATERIALS AND METHODS 
 
2.1. Participants and Research process  

 
A 21-year-old female presenting with chronic 

low back pain (>6 months), discomfort, and 
restriction during lumbar movements, along with 
radiological changes indicative of sacralization. 
Investigations were done, and initial X-ray findings, 
conducted before starting the regimen, revealed 
sacralization, an increased lumbosacral angle, and 
reduced intervertebral space. Post X-ray was also 
done and showed significant improvement. 
After completing months of structured program X-
ray was done and the outcome measures assessed. 
 
2.2. Data collection techniques 

  
Initial assessments highlighted the patient's 

limited lumbar mobility and postural instability, 
necessitating a structured physiotherapy regimen 
aimed at improving spinal alignment and reducing 
discomfort. The treatment protocol was delivered in 
three progressive phases over a 12-week period 
which is detailed showed in table 1. 

 
Table 1. Therapeutic intervention  
 

Weeks Exercises Repetitons 
 

0–4 weeks 
- Pilates-based breathing exercises  
- Sacral mobilization  
- Manual lumbar traction 

5 Repetitions, 3 sets 

 
 

4–8 weeks 

- Pilates breathing with neck rotations  
- Side-lying thoracic rotations  
- Supine neck mobility exercises  
- Static back strengthening  
- Mechanical lumbar traction  
- Sacral mobilization 

10 Repetitions,  3 sets 

 
 

8–12 weeks 

- Side-lying clamshell exercises  
- Tabletop position (Pilates)  
- Reinforcement of previous exercises 
- Mechanical lumbar traction  
- Sacral mobilization 

10 repetitions,   5 sets 
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3. RESULTS 
 

3.1. Clinical changes: 
 

The Numeric Rating Scale (NRS) is a widely 
utilized tool for the assessment of pain intensity. It 
is designed to measure a patient's perceived pain 
severity at a specific point in time using an 11-point 
scale, where 0 represents "no pain" and 10 indicates 
"the worst pain imaginable." 
 

 
 
INTERPRETATION: 1-3 is mild pain. 4-7 is moderate 
pain and 8-10 is severe pain. 
 

 
Figure.1. a. Pre-treatment NPRS 
 
In pre-treatment NPRS, according to figure 1.a. the 
pain intensity was about 8. 
  

 
Figure. 1. b. Post-treatment NPRS 
 
Based on figure 1.b., post treatment NPRS, the pain 
intensity decreased up to 2. 
 
3.2. Radiological changes: 
 

 
 
Figure 2.a. Pre-treatment X-ray (08-07-2024) 
 
Findings on the basis of figure 2.b.: 

1. It represented noticeable lumbar lordosis. 

2. Lumbosacral angle has been measured 
which is 49.7° in pre-x-ray. 

3. Sacralization is seen. 
 

Physiotherapy Intervention and Post-
Intervention Outcomes: 

Based on the clinical assessment and 
radiological findings, a structured physiotherapy 
protocol was devised. The intervention 
incorporated manual lumbar traction, segmental 
mobilization techniques, and Pilates-based 
therapeutic exercises. The regimen was 
systematically administered over a period of three 
months.  
 

 
Figure 2.b. Post-treatment X-ray (08-11-2024) 
 

 
The results of the intervention as per figure 

2.b. are summarized as follows: 
1. Lumbar Lordosis: An observable increase in 

lumbar lordotic curvature was noted, 
accompanied by improved intervertebral 
spacing. 

2. Lumbosacral Angle: Pre-treatment 
measurement indicated a lumbosacral angle 
of 49.7°, which improved to 30.2° post-
intervention, approaching normative 
values. Measurements were obtained using 
a validated computer-based application. 

3. Combined Movement Patterns: Enhanced 
movement patterns were demonstrated 
through improved lumbar flexion and 
extension capabilities. 

 

4. DISCUSSION 
 

The current study has been conducted on a 
21-year-old female with the major complaint of low 
back pain that gets aggravated during prolonged 
sitting. She was diagnosed with sacralization 
radiologically with a hyper lordotic lumbar curve. 
Sacralization, a congenital anomaly characterized 
by the fusion of the fifth lumbar vertebra with the 
sacrum, often leads to biomechanical alterations 
and symptoms like low back pain (Konin et al., 
2010) [11]. Similar studies have emphasized the 
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importance of targeted interventions, including 
traction and mobilization, in improving spinal 
biomechanics and reducing symptoms in 
sacralization cases [12]. 

From this study, it has been seen that the x-ray 
changes are mostly showing the sacralization of L5 
vertebrae, as well as a reduction in space between 
L5 and S1 vertebrae. This led to an increased 
lumbosacral angle in the subject. The study 
concluded that Pilates form of exercises 
significantly reduced the angle, as can be seen in the 
x-ray. A study conducted by Silva PH, Silva DF, 
Oliveira JK, Oliveira FB, et al., 2018, on the effect of 
Pilates in subjects with chronic low back pain, 
significantly improved movement patterns, which 
aligned with the current study results [4]. The 
combined movement pattern commonly assessed in 
subjects with low backache conditions also 
improved in the subject, thus improving functional 
mobility. 

A study conducted by Mohanty P, Pattnaik SS 
et al., [2], demonstrated sacral mobilization has 
significantly reduced the lumbar lordosis as well as 
pain-related complaints in such subjects. Vertebrae 
showed different mobility grades after palpating the 
lumbar spine and demonstrated significant 
differences with pre-post values. 
 
Strengths 

Physiotherapy demonstrates significant 
potential in sacralization management by reducing 
pain, improving radiological changes, and 
enhancing lumbar lordosis. Its individualized, non-
invasive treatment approach highlights practicality, 
guiding clinicians toward effective rehabilitation 
strategies and improved functional outcomes in 
patients. 
 
Limitations  

The findings of this report are limited by the 
single-case design, which restricts generalizability, 
and the short-term follow-up, making it uncertain 
whether the benefits are maintained over time. 
Future studies with longer durations and yearly 
follow-ups are recommended.  
 
5. Conclusion  

 
Existing case report focuses on effectiveness 

of a structured physiotherapy protocol, including 
sacral mobilization, manual and mechanical lumbar 
traction, and Pilates exercises. This study shows 
that using a comprehensive, multimodal 
physiotherapy approach, especially the Pilates form 
of exercise, patients with sacralization can 
experience better functional outcomes and quality 
of life as measured radiologically and functionally. 
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