Ultrasound Assessment of m. erector spinae After Dynamic Anterior and Rigid Posterior Fixation for Thoracic Scoliosis
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Abstract  
Statement of the Problem: Scoliosis is a three-dimensional spinal deformity that alters spinal structure and paravertebral muscle biomechanics. Progression remodels m. erector spinae, affecting sagittal balance and stability. Surgical options include rigid posterior and dynamic anterior fixation, but their effects on deep back muscles are insufficiently studied. This study assessed m. erector spinae condition and function after dynamic anterior versus rigid posterior fixation for thoracic scoliosis using ultrasound. Methodology & Theoretical Orientation: A comparative cohort study with a retrospective-prospective design included patients aged 15–55 years with idiopathic thoracic scoliosis (Cobb angle 35°–60°) who underwent selective thoracic fixation between 2018 and 2023 and had >12 months follow-up . Groups: anterior dynamic fixation (n=33), posterior rigid transpedicular fixation (n=32), and preoperative control (n=30). Ultrasound (Canon Aplio700) was performed by one researcher with >15 years’ experience. M. erector spinae was examined prone at rest and during maximum extension (25°–35° by goniometer). Pennation angle, thickness at rest and under load, contractility index, and relative asymmetry were measured. Mann–Whitney U and Kruskal–Wallis tests were used; p<0.05 was significant. Findings At rest, pennation angle was 20.06°±0.15° (dynamic), 15.85°±0.62° (rigid), and 23.57°±0.93° (control). Resting thickness was 1.23±0.01 cm, 0.89±0.01 cm, and 1.35±0.02 cm, respectively. At 30° extension, pennation angle reached 39.5°, 16.2°, and 40.5°; thickness under load was 2.15±0.05 cm, 1.21±0.14 cm, and 2.20±0.03 cm. Contractility index was 60.59±0.14 (dynamic), 84.65±0.35 (rigid), and 53.9 (control). Relative asymmetry was 1.6%, 2.24%, and 2.96%. Pennation angle increase was +19.44° with dynamic fixation versus +0.40° with rigid fixation. Conclusion & Significance: Ultrasound effectively assessed paravertebral muscles. Anterior dynamic fixation preserves m. erector spinae activity, natural biomechanics, and symmetry, whereas rigid posterior fixation causes structural changes and fiber degeneration. Dynamic fixation is preferable for preserving paravertebral muscle function in thoracic scoliosis correction.

Image
[image: ]

Recent Publications 
1. Raspopov MS, Kolesov SV, Shvets VV, Eskin NA, Pereverzev VS, Kazmin AI, Bogdashevskaya ED, Morozova NS, Bagirov SB, Domrachev IE (2025) Ultrasound examination of m. erector spinae in patients with thoracic scoliosis after dynamic and rigid fixation. Russ J Spine Surg 22(3):37-46.
1. Shvets VV, Kazmin AI, Raspopov MS, Pereverzev VS, Domrachev IE, Kolesov SV (2026) Radiological assessment of spinal range of motion after selective thoracic scoliosis correction using rigid and dynamic systems. Russ J Spine Surg 23(2):26-36.
1. Kolesov SV, Kazmin AI, Domrachev IE, Shvets VV, Pereverzev VS, Morozova NS, Bagirov SB, Raspopov MS (2026) Application of additive technologies in ventral dynamic correction of idiopathic scoliosis. Traumatol Orthop Russia 32(2):71-82.
1. Kolesov SV, Pereverzev VS, Kazmin AI, Morozova NS, Shvets VV, Raspopov MS, Bagirov SB (2024) Can anterior dynamic correction be considered a new standard of surgical treatment for idiopathic scoliosis in patients with completed and terminating growth? Retrospective single-center analysis of long-term results. N.N. Priorov J Traumatol Orthop 31(2):147-157.
1. Domrachev IE, Kazmin AI, Pereverzev VS, Morozova NS, Bagirov SB, Raspopov MS, Kolesov SV, Shvets VV (2026) Application of additive technologies in dorsal correction of idiopathic scoliosis. Genij Ortopedii 32(5):680-689.

 Photograph

    [image: ] 
Biography 
[bookmark: _GoBack]Dr. Mikhail S. Raspopov is a traumatologist-orthopedist and postgraduate researcher at the N.N. Priorov National Medical Research Center of Traumatology and Orthopedics, Moscow, Russia. His clinical and research interests focus on spine surgery, particularly the surgical treatment of idiopathic scoliosis using dynamic and rigid fixation systems. He has a strong interest in ultrasound diagnostics of paravertebral muscles and spinal biomechanics. Dr. Raspopov has authored multiple peer-reviewed publications on anterior dynamic correction, additive technologies in spine surgery, and radiological assessment of spinal motion. He is dedicated to improving surgical techniques and patient outcomes through evidence-based research. His work aims to preserve spinal mobility and muscle function in patients with scoliosis. He is an active member of the Russian spine surgery community and continues to contribute to clinical studies on motion-preserving technologies..

Email:mihail.raspopov74@mail.ru

image2.jpeg




image1.png
s000

000

3000
2000
1000

000 4

[ ——"
[ PTm—
[] eatanwmangusysenty

[ P——

[ conrotzrows &)
[ otz 0

Figure 1

‘The pennacion angle is under tension by groups: L  left side; R —right side





