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у пациентов с активным костным ростом
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Обоснование. В настоящий момент до сих пор остается открытым вопрос о тактике хирургического лечения 
пациентов с идиопатическим сколиозом в период активного костного роста, а именно о необходимости проведения 
вентральных вмешательств ввиду появления современного дорзального инструментария.

Цель — оценить роль вентральных вмешательств в хирургическом лечении пациентов с прогрессирующим 
идиопа тическим сколиозом Lenke 1–3-го типов в период активного костного роста.

Материалы и методы. Результаты оперативного лечения 352 пациентов в возрасте 10–14 лет с продолжаю-
щимся активным ростом и прогрессирующим идиопатическим сколиозом Lenke 1–3-го типов, прооперированных 
в Новосибирском НИИТО им. Я.Л. Цивьяна в 1998–2018 гг. c применением различных методик.

Результаты. Среди пациентов (352 человека) в возрасте 10–14 лет с идиопатическим сколиозом Lenke 
1–3-го типов статистически значимое послеоперационное прогрессирование наблюдалось у тех, кто перенес хи-
рургическую коррекцию деформации с применением ламинарной (крюковой) фиксации. При этом дополнительное 
проведение вентрального этапа не смогло предупредить прогрессирование деформации в послеоперационном пе-
риоде. В тех группах, в которых выполняли гибридную фиксацию в сочетании с вентральным этапом и тотальную 
транспедикулярную фиксацию, достоверной прогрессии в послеоперационном периоде не отмечено.

Заключение. Современные дорзальные системы для транспедикулярной фиксации сужают показания для до-
полнительных мобилизующих и стабилизирующих вентральных вмешательств при хирургическом лечении про-
грессирующего идиопатического сколиоза у пациентов в период активного костного роста. Тотальная транспеди-
кулярная фиксация обеспечивает хорошую коррекцию основной дуги и дуги противоискривления при отсутствии 
прогрессирования сколиотической деформации в отдаленные сроки послеоперационного наблюдения.

Ключевые слова: идиопатический сколиоз; прогрессирующий идиопатический сколиоз; незавершенный рост; 
хирур гическое лечение; вентральный спондилодез; вентральная мобилизация.

Как цитировать: 
Чернядьева М.А., Васюра А.С., Новиков В.В. Оценка роли вентральных вмешательств в хирургии идиопатического сколиоза у пациен-
тов с активным костным ростом // Ортопедия, травматология и восстановительная хирургия детского возраста. 2021. Т. 9. № 1. С. 17–28. 
DOI: https://doi.org/10.17816/PTORS52706

Рукопись получена: 03.12.2020 Рукопись одобрена: 04.02.2021 Опубликована: 30.03.2021

https://crossmark.crossref.org/dialog/?doi=10.17816/PTORS52706&domain=PDF&date_stamp=2021-03-15


18

The article can be used under the CC BY 4.0 license
© Eco-Vector, 2021

  Pediatric Traumatology, Orthopaedics 
Original sTudy Vol. 9 (1) 2021 and reconstructive surgery

Received: 03.12.2020 Accepted: 04.02.2021 Published: 30.03.2021

DOI: https://doi.org/10.17816/PTORS52706

Evaluation of the role of ventral interventions 
in the surgery of idiopathic scoliosis in patients 
with active bone growth

 © Marija A. Chernyadjeva, Aleksandr S. Vasyura, Vyacheslav V. Novikov
Novosibirsk Research Institute of Traumatology and Orthopaedics named after Ya.L. Tsivyan, Novosibirsk, Russia

BACKGROUND: Today, the question of the tactics of surgical treatment of patients with idiopathic scoliosis during active 
bone growth, namely, the need for ventral interventions due to the emergence of modern dorsal instruments, remains open.

AIM: This study aims to evaluate the role of ventral interventions in the surgical treatment of patients with progressive 
idiopathic scoliosis Lenke type 1, 2, 3 during the period of active bone growth.

MATERIALS AND METHODS: The long-term results of operational correction 352 patients with thoracic idiopathic scolio-
sis aged from 10 to 14 years old operated in Novosibirsk Research Institute of Traumatology and Orthopedics n.a. Ya.L.  Tsivyan 
from 1998 to 2018 using various methods and different instrumentation types.

RESULTS: Among patients (352 people) aged 10 to 14 years with idiopathic thoracic scoliosis (Lenke type 1, 2, 3), sta-
tistically significant postoperative progression was observed in patients who underwent surgical deformity correction using 
laminar (hook) fixation. At the same time, additional ventral stage conduction could not prevent deformity progression in the 
postoperative period. In those groups where hybrid fixation was used combined with the ventral stage and total transpedicular 
fixation, no significant progression was observed in the postoperative period.

CONCLUSION: Modern dorsal systems for transpedicular fixation narrow the indications for using additional mobilizing 
and stabilizing ventral interventions in the surgical treatment of progressive idiopathic scoliosis in patients with active bone 
growth. Total transpedicular fixation provides excellent main curve and anti-curvature arch correction in the absence of sco-
liotic deformity progression in the postoperative long-term follow-up.

Keywords: idiopathic scoliosis; progressive idiopathic scoliosis; incomplete growth; surgical treatment; ventral fusion; 
ventral release.
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BACKGROUND
Planning the entire treatment process is the primary step 

in the surgical treatment of idiopathic scoliosis, including 
techniques, stages of surgical intervention, and types of 
surgical hardware, to achieve maximum correction of spinal 
deformities.

At present, we have the richest global experience in 
the treatment of spinal deformities, including techniques 
and approaches to correct scoliotic deformities of various 
etiologies. Many of these approaches represent only 
historical interest to contemporaries, while others are 
currently actively used.

When correcting deformities of the spine with a rigid or 
rough main thoracic scoliotic curve [1, 2] in patients with ma-
tured bones, interventions on the ventral spine mainly aimed 
at increasing the mobility of the main scoliotic curve, which 
influences the cosmetic outcomes of surgical treatment [3, 4].

In patients with immature bones , ventral interbody fusion 
and epiphyseal fusion provide not only additional release of 
the spine before the corrective stage, but also contribute to 
the formation of a bone block which thereby prevents the 
development of the crankshaft phenomenon, postoperative 
progression, and loss of the achieved correction of spinal 
deformity [5].

Currently, many researchers question the role of ventral 
interventions due to the widespread use of dorsal instru-
mentation with transpedicular fixation and the possibility of 
instrumentation of the apex of the main scoliotic curve [6, 7]. 
Thus, this study focuses on the issue of the appropriateness 
of the ventral stage in the surgical treatment of patients with 
progressive idiopathic scoliosis during the period of active 
bone growth. This topic is relevant, since idiopathic scolio-
sis is the most common form of spinal deformity, and the 
need for ventral interventions in this age group of patients 
remains uncertain due to the emergence of modern dorsal 
instrumentation.

This study aimed to evaluate the role of ventral 
interventions in the surgical treatment of patients with 
progressive Lenke idiopathic scoliosis of types 1–3 during 
the period of active bone growth.

MATERIALS AND METHODS
We attempted to assess the need for ventral interventions 

in patients with progressive idiopathic scoliosis based on 
the surgical outcomes of 352 patients aged 10–14 years 
experiencing continued active growth, with Lenke spinal 
deformities of types 1–3, who underwent surgery at the 
Ya.L. Tsivyan Novosibirsk Research Institute of Traumatology 
and Orthopedics from 1998 to 2018.

Patients were selected according to the following criteria: 
idiopathic scoliosis (Lenke types 1–3), aged 10–14 years, 

presence of scoliotic deformity of ≥40°, postoperative 
follow-up of at least 24 months, incomplete bone growth 
(Risser stages 0–3), initial absence of neurological deficit, 
and no history of surgery for the underlying disease.

Before surgery, all patients underwent radiography 
of C7–S1 in frontal and lateral projections, and functional 
images were taken in lateral inclination toward the curvature. 
Computed tomography and magnetic resonance imaging 
were also performed to rule out congenital malformations 
of bone structures and spinal cord.

Postoperative examination included radiography of the 
C7–S1 in frontal and lateral views. The results of correction 
of the main scoliotic curve and lumbar anti-curvature, 
degree of postoperative progression of deformities, and 
dynamics of changes in the sagittal contour were evaluated. 
The time of surgery, amount of intraoperative blood loss, 
and number of spinal motion segments included in the 
instrumentation zone were taken into account. In the 
preoperative and postoperative periods, all patients were 
examined by a neurologist to identify possible neurological 
complications.

In addition, the amount of apical vertebral rotation (AVR) 
of the main scoliotic curve was determined in all patients 
according to the equation proposed by Sullivan et al. [8]:

AVR/Sullivan torsion = 
= 0.26 (kyphosis of Th5–Th12) + 0.34 (Cobb angle) – 5.38.

The normal distribution of indicators in groups was 
tested using the Shapiro–Wilk test, which revealed that 
all indicators were distributed normally. Differences 
were considered significant at p < 0.05. The relationship 
of statistical indicators was established by the Pearson 
correlation coefficient (r) to identify linear relationships and 
by the Spearman coefficient for nonlinear relationships. 
Parameters were calculated using the IBM SPSS Statistics 22 
software.

RESULTS
In the Ya.L. Tsivyan Novosibirsk Research Institute 

of Traumatology and Orthopedics, in the period from 
1998 to 2018, 352 patients with progressive idiopathic 
scoliosis underwent surgery during the period of active 
bone growth.

All patients were distributed into five groups depending 
on the method of surgical intervention. Surgery was 
performed using hybrid fixation without the ventral stage in 
group 1 (n = 57), with hybrid fixation in combination with the 
ventral stage in group 2 (n = 22), with total transpedicular 
fixation without the ventral stage in group 3 (n = 99 patients), 
with laminar fixation without the ventral stage in group 4 
(n = 43), and with laminar fixation in combination with the 
ventral stage in group 5 (n = 131).
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Groups 1–3 underwent surgery in the period from 2009 
to 2018, and groups 4 and 5 underwent surgery in the period 
from 1998 to 2009.

In group 1 (Table 1), the preoperative size of the thoracic 
scoliotic curve was 61.0 ± 13.6°, and the postoperative 
thoracic scoliotic curve was reduced to 18.5 ± 10.4° 
(p < 0.05). The value of the primary correction was 
42.5 ± 9.1°, which was found in 70.8 ± 12.2% of the cases 
(p < 0.05). Postoperative progression was on average 
5.9 ± 3.2°, which was found in 14.3 ± 8.3% of the cases 
(Fig. 1). The average patient age was 12.6 ± 0.7 years, 
and the average duration of postoperative follow-up was 
46.5 ± 25.6 months.

In group 2 (Table 2), the preoperative size of the thoracic 
scoliotic curve was 78.9 ± 19.5°, and the postoperative 
thoracic scoliotic curve was reduced to 25.1 ± 12.7° (p < 0.05). 
The value of the primary correction was 53.8 ± 13.1°, 
which was found in 68.7 ± 10.0% of the cases (p < 0.05). 
Postoperative progression was on average 1.9 ± 1.1°, which 

was found 3.8 ± 2.2% of the cases (Fig. 2). The average 
patient age was 12.1 ± 1.0 years, and the average duration 
of postoperative follow-up was 76.5 ± 34.5 months.

In group 3 (Table 3), the preoperative size of the thoracic 
scoliotic curve was 68.9 ± 20.3°, and the postoperative tho-
racic scoliotic curve was reduced to 16.1 ± 11.5° (p < 0.05). 
The value of the primary correction was 52.8 ± 12.4°, which 
was found in 78.2 ± 10.1% of the cases (p < 0.05). There was 
no postoperative progression in the immediate postoperative 
period and at the end of the follow-up period (Fig. 3). The 
average patient age was 12.9 ± 1.1 years, and the average 
duration of postoperative follow-up was 28.1 ± 16.7 months.

In groups 2 and 3, no significant progression of the 
main scoliotic curve was found in the postoperative period 
(Tables 2 and 3).

Surgical outcomes of patients with progressive idiopathic 
Lenke type 1–3 scoliosis using laminar fixation (groups 4 
and 5) were compared, since they have the longest 
postoperative follow-up.

Table 1. Dynamics of X-ray parameters in patients who underwent hybrid fixation without the ventral stage

Measurement  
parameters

Before surgery, 
degrees
M ± m

After surgery, 
degrees
M ± m

Last control,  
degrees 
M ± m

Correction,  
degrees (%)

M ± m

Correction loss, 
degrees (%)

M ± m

Thoracic curve 61 ± 13.6 18.5 ± 10.4 24.4 ± 10.1 42.5 ± 9.1
(70.8 ± 12.2)

5.9 ± 3.2
(14.3 ± 8.3)

Lumbar anti-curvature 40.7 ± 17.9 8.3 ± 10.3 9.5 ± 12.3 32.4 ± 15.5
(80.2 ± 19.6)

1.2 ± 2.8
(9.5 ± 26.8)

Kyphosis 28.1 ± 12.5 22.9 ± 7.6 24.9 ± 7.4 – –

Lordosis 57 ± 11.8 50.5 ± 10.9 51.1 ± 11.5 – –

Sullivan torsion 22.7 ± 6.4 6.9 ± 4.4 9.4 ± 4.5 – –

Note. p < 0.05.

a b c

Fig. 1. Radiographs of a 13-year-old patient in two views: a — preoperative image of the right-sided thoracic scoliotic defor-
mity of IV degree (74° according to Cobb) with lumbar anti-curvature (47°), with thoracic kyphosis of 24° and lumbar lordosis 
of 67°; b — surgical correction of scoliotic deformity of the spine using hybrid fixation without ventral intervention results in 
main thoracic curve of 30°; lumbar anti-curvature of 10°, thoracic kyphosis of 18°, and lumbar lordosis of 60°; c — X-ray control 
3 years after the surgery revealed main thoracic curve of 46°, lumbar anti-curvature of 10°, thoracic kyphosis of 18°, and lumbar 
lordosis of 76°
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In group 4 (Table 4), the initial mean main scoliotic curve 
was 59.4 ± 15.0°. Primary correction was 42.1 ± 10.2°, 
which was found in 71.3 ± 9.2% of the cases (p < 0.05), that 
is, following surgery, the thoracic scoliotic curve decreased 
to 17.3 ± 8.2° (p < 0.05). During postoperative follow-up, 

patients experienced progression of the main scoliotic curve, 
which was 13.3 ± 7.4°, and found in 32.1 ± 16.6% of the 
cases (Fig. 4). The average patient age was 13.1 ± 0.8 years, 
and the average duration of postoperative follow-up was 
154.9 ± 77.1 months.

a b c

Fig. 2. Radiographs of an 11-year-old female patient in two views: a — preoperative image showing degree IV right-sided thoracic 
scoliotic deformity (64° according to Cobb) with lumbar anti-curvature (33°), thoracic kyphosis of 36°, and lumbar lordosis of 52°; 
b — surgical correction of scoliotic deformity of the spine using hybrid fixation in combination with mobilizing discectomy at the levels 
of Th6–Th7, Th7–Th8, Th8–Th9, and Th9–Th10 results in main thoracic curve of 21°, with complete correction of the anti-curvature curve, 
thoracic kyphosis of 18°, and lumbar lordosis of 33; c — X-ray control 3 years after the surgery revealed main thoracic curve of 23°, 
thoracic kyphosis of 18°, and lumbar lordosis of 46°

Table 2. Dynamics of X-ray parameters in patients who underwent hybrid fixation with the ventral stage

Measurement  
parameters

Before surgery, 
degrees
M ± m

After surgery, 
degrees
M ± m

Last control,  
degrees 
M ± m

Correction,  
degrees (%)

M ± m

Correction loss, 
degrees (%)

M ± m

Thoracic curve 78.9 ± 19.5 25.1 ± 12.7 27.0 ± 12.3 53.8 ± 13.1
(68.7 ± 10.0)

1.9 ± 1.1
(3.8 ± 2.2)

Lumbar anti-curvature 50.3 ± 13.0 10.3 ± 9.7 11.7 ± 17.8 40.0 ± 12.5
(79.8 ± 17.8)

1.3 ± 1.0
(3.6 ± 4.0)

Kyphosis 41.01 ± 19.6 24.3 ± 8.3 25.4 ± 8.5 – –

Lordosis 62.2 ± 11.0 49.4 ± 8.6 50.1 ± 8.3 – –

Sullivan torsion 32.09 ± 9.63 9.6 ± 6.1 9.7 ± 6.3 – –

Note. p < 0.05.

Table 3. Dynamics of X-ray parameters in patients who underwent total transpedicular fixation without the ventral stage

Measurement  
parameters

Before surgery, 
degrees
M ± m

After surgery, 
degrees
M ± m

Last control,  
degrees 
M ± m

Correction,  
degrees (%)

M ± m

Correction loss, 
degrees (%)

M ± m

Thoracic curve 68.9 ± 20.3 16.1 ± 11.5 16.3 ± 11.6 52.8 ± 12.4
(78.2 ± 10.1)

–

Lumbar anti-curvature 40.9 ± 18.2 8.1 ± 8.1 8.2 ± 8.1 32.8 ± 14.6
(83.0 ± 14.2)

–

Kyphosis 29.7 ± 16.0 23.2 ± 6.6 23.4 ± 6.7 – –
Lordosis 56.3 ± 15.6 48.2 ± 8.6 48.6 ± 8.6 – –
Sullivan torsion 25.3 ± 9.1 6.2 ± 4.6 6.2 ± 4.6 – –

Note. p < 0.05.
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a b c

Fig. 3. Radiographs of a 10-year-old female patient in two views: a — preoperative image of degree IV scoliotic deformity 
(50° accor ding to Cobb) with equivalent right-sided thoracic and left-sided lumbar curves, thoracic kyphosis of 29°, and lumbar 
lordosis of 57°; b — surgical correction of scoliotic deformity of the spine using total transpedicular fixation without ventral in-
tervention results in main thoracic curve of 11°, lumbar anti-curvature of 8°, thoracic kyphosis of 19°, and lumbar lordosis of 45°; 
c — X-ray control 6 years after the surgery revealed the main thoracic curve of 11°, lumbar anti-curvature of 8°, thoracic kyphosis 
of 19°, and lumbar lordosis of 57°

Table 4. Dynamics of X-ray parameters in patients who underwent laminar (hook) fixation without ventral intervention

Measurement  
parameters

Before surgery, 
degrees
M ± m

After surgery, 
degrees
M ± m

Last control,  
degrees 
M ± m

Correction,  
degrees (%)

M ± m

Correction loss, 
degrees (%)

M ± m

Thoracic curve 59.4 ± 15.0 17.3 ± 8.2 30.6 ± 10.8 42.1 ± 10.2
(71.3 ± 9.2)

13.3 ± 7.4 
(32.1 ± 16.6)

Lumbar anti-curvature 37.5 ± 17.2 13.9 ± 9.3 21.7 ± 9.1 23.6 ± 13.2
(63.8 ± 20.3)

7.8 ± 5.0
(40.1 ± 24.6)

Kyphosis 27.7 ± 14.5 20.0 ± 7.1 26.9 ± 9.4 – –

Lordosis 54.9 ± 13.3 45.6 ± 8.5 50.5 ± 10.8 – –

Sullivan torsion 22.0 ± 6.9 5.7 ± 3.6 12.0 ± 4.5 – –

Note. p < 0.05.

a b c

Fig. 4. Radiographs of an 11-year-old female patient in two views: a — preoperative image of degree IV right-sided thoracic scoliotic 
deformity (42° according to Cobb), with thoracic kyphosis of 25° and lumbar lordosis of 60°; b — surgical correction of scoliotic deformity 
of the spine using laminar fixation without ventral intervention resulted in the main thoracic curve of 12°, thoracic kyphosis of 13°, and 
lumbar lordosis of 48°; c — X-ray control 1 year after the surgery revealed the main thoracic curve of 46°, thoracic kyphosis of 21°, 
and lumbar lordosis of 54°
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a b c

Fig. 5. Radiographs of a 13-year-old female patient in two views: a — preoperative image of degree IV right-sided thoracic scoliotic 
deformity (51° according to Cobb) with lumbar anti-curvature (49°), thoracic kyphosis of 62°, and lumbar lordosis of 59°; b — surgical 
correction of scoliotic deformity of the spine using laminar fixation in combination with mobilizing discectomy at the levels of Th5–Th6, 
Th6–Th7, Th7–Th8, and Th8–Th9 results in main thoracic curve of 24°, lumbar anti-curvature of 20°, thoracic kyphosis of 40°, and lumbar 
lordosis of 46°; c — X-ray control 6 years after surgery revealed the main thoracic curve of 35°, lumbar anti-curvature of 34°, thoracic 
kyphosis of 51°, and lumbar lordosis of 57°

Table 5. Dynamics of X-ray parameters in patients who underwent laminar (hook) fixation in combination with ventral intervention

Measurement  
parameters

Before surgery, 
degrees
M ± m

After surgery, 
degrees
M ± m

Last control,  
degrees 
M ± m

Correction,  
degrees (%)

M ± m

Correction loss, 
degrees (%)

M ± m

Thoracic curve 82.8 ± 22.6 31.2 ± 18.5 38.3 ± 20.8 51.6 ± 13.6
(64.4 ± 14.6)

7.1 ± 7.5
(15.0 ± 16.5)

Lumbar anti-curvature 43.0 ± 24.5 16.9 ± 14.0 23.1 ± 16.6 26.1 ± 15.7
(67.2 ± 19.7)

6.2 ± 6.0
(23.9 ± 24.3)

Kyphosis 47.1 ± 27.6 30.8 ± 14.8 36.0 ± 17.5 – –

Lordosis 65.2 ± 13.7 51.2 ± 9.5 57.8 ± 10.9 – –

Sullivan torsion 35.0 ± 13.2 15.6 ± 10.1 16.9 ± 10.7 – –

Note. p < 0.05.

Table 6. Comparative characteristics of the intraoperative blood loss volume, duration of surgery, and length of dorsal and ventral fusions 
depending on the method of surgical correction

Method Blood loss, ml 
M ± m

Duration 
of surgery, min

M ± m

Length of dorsal fusion, 
number of motor 

segments  
M ± m

Length of ventral 
fusion, number of motor 

segments  
M ± m

Hybrid fixation without ventral 
stage

577.5 ± 224.3 162.8 ± 31.1 13.1 ± 0.8 –

Hybrid fixation combined with 
ventral stage

831.6 ± 472.4 229.4 ± 37.0 13 ± 0.7 2.8 ± 0.7

Total transpedicular fixation 
without ventral stage

677.4 ± 222.7 211.7 ± 36.4 12.8 ± 0.7 –

Laminar fixation without ventral 
stage

475.3 ± 306.5 130.4 ± 22.1 12.8 ± 1.0 –

Laminar fixation combined with 
ventral stage

747.6 ± 296.9 198.3 ± 40.6 12.6 ± 1.0 2.8 ± 0.7

Note. p < 0.05.
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In group 5 (Table 5), the average preoperative size 
of the thoracic scoliotic curve was 82.8 ± 22.6°, and the 
postoperative main scoliotic curve decreased to 31.2 ± 18.5° 
(p < 0.05), that is, the value of the primary correction was 
51.6 ± 13.6°, which was found in 64.4 ± 14.6% of the cases 
(p < 0.05). Postoperative progression was on average 
7.1 ± 7.5°, which was found in 15.0 ± 16.5% of the cases 
(Fig. 5). The average patient age was 12.4 ± 1.0 years, 
and the average duration of postoperative follow-up was 
99.6 ± 29.3 months.

The results of the data analysis revealed significant 
postoperative progression in groups 4 and 5, where laminar 
fixation was used. At the same time, additional ventral 
intervention could not prevent the progression of deformity 
in the postoperative period (Tables 4, 5).

Among the examined groups, patients who underwent 
surgical treatment using hybrid fixation in combination 
with the ventral stage had the largest intraoperative blood 
loss volume (831.6 ± 472.4 ml), and minimum blood loss 
was noted in patients who underwent surgical treatment 
using only laminar (hook) fixation (475.3 ± 306.5 ml). 
The same pattern was found in relation to the duration 
of surgical intervention, as the longest surgical time 
was recorded for hybrid fixation in combination with the 
ventral stage (229.4 ± 37.0 min), and shortest surgical 
time was recorded for laminar fixation (130.4 ± 22.1 min) 
(Table 6).

No neurological complications were recorded in the early 
and late postoperative periods.

DISCUSSION
Indications for the use of ventral intervention in the 

surgical treatment of patients with idiopathic scoliosis have 
been framed in the presence of a rough and rigid primary 
thoracic scoliotic curve [9–11]. 

Thus, the classical approach to the surgical treatment 
of such deformities is explained by the need for additional 
release of the main scoliotic curve to achieve optimal 
correction of the spinal deformity [12].

In addition, some authors argued that anterior release 
enables achievement of better correction outcomes in both 
the frontal and sagittal planes [13]. However, in patients 
with immature bones, specifically those aged 10–14 years, 
who can be distributed into an independent subgroup of 
adolescence [14], the main task of ventral interventions is 
spine stabilization, followed by increasing the mobility of 
the deformity. To achieve stable correction in patients with 
incomplete bone growth Dubousset et al. [15] recommended 
ventral fusion in combination with posterior instrumental 
fixation.

In connection with the evolution of dorsal hardware 
for surgery of idiopathic scoliosis with the possibility of 

using transpedicular fixation and the segmental effect 
on the deformed spine, the need for anterior intervention 
in patients during the period of active bone growth is 
controversial [16]. The influence of ventral interventions on 
the correction of scoliotic deformities in the sagittal plane 
is also questioned [17]. To enhance the mobility of rigid and 
gross scoliotic deformities with the main thoracic curve in 
growing patients, ventral release is not necessary, because 
many researchers reported that ventral interventions can 
lead to additional problems and complications, primarily 
a decrease in pulmonary function [18–20].

When correcting a severe form of idiopathic scoliosis, 
Baklanov [21] recommended transpedicular fixation with 
unilateral double-rod apical direct derotation. Moreover, to 
achieve maximum mobility of the spine, the ventral stage is 
not necessary; osteotomy is sufficient according to Smith–
Peterson or Ponte at levels 6–8.

The international literature proposed Smith–Peterson 
osteotomy as an alternative variant of ventral release for 
the treatment of scoliotic deformities. These interventions 
are most often used for gross and rigid deformities of the 
spine as well as for fixed frontal and sagittal imbalance 
[22, 23].

Smith–Peterson osteotomies are considered analogs 
of ventral release in single- and multi-stage surgical 
treatment in patients for whom thoracotomy at the 
apex of the deformity is contraindicated, which can 
increase the mobility of the spine only from the dorsal 
approach [24].

Based on our experience and literature data [22, 25], 
to achieve mobility of the spinal deformity necessary for 
correction with dorsal instrumentation, in most patients, 
intraoperative soft tissue mobilization is sufficient.

According to Cheng et al. [18], even in adolescents 
aged 10–14 years, sole use of posterior segmental hybrid 
instrumentation can provide the same correction of rigid 
idiopathic scoliosis of more than 75°, as in two-stage 
surgery with mobilizing discectomy.

Some authors have suggested performing intraopera-
tive or preoperative traction, which, together with pos-
terior instrumentation and transpedicular fixation, avoids 
ventral intervention without compromising the result of 
surgical treatment of gross and rigid idiopathic scoliosis 
[9, 26].

What is the role of additional ventral interventions in the 
surgical treatment of idiopathic scoliosis in patients aged 
10–14 years during the period of active bone growth? Is their 
use justified when using modern dorsal instrumentation 
with transpedicular fixation and the possibility of segmental 
affected the deformed spine? Undoubtedly, in most cases, 
dorsal surgery helps achieve optimal outcomes of surgical 
treatment of idiopathic scoliosis without ventral release and 
stabilization [6, 7, 18].
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However, in certain cases, it is impossible to achieve 
good outcomes following surgical correction of idiopathic 
scoliosis without additional ventral intervention, without 
fear of postoperative progression in patients of this age 
group. For example, it is not always possible to install 
transpedicular screws on each vertebra of the main scoliotic 
curve because of anatomical factors. In this case, optimal 
surgical correction can be obtained with additional ventral 
release and stabilization [27, 28].

The results of our clinical presentation indicate the positive 
contribution of ventral interventions to the achievement 
of optimal surgical correction of idiopathic scoliosis using 
laminar fixation. When using surgical hardware with hook 
fixation, additional ventral release and stabilization were 
the method of choice, since this group had less primary 
correction and significant postoperative progression.

In patients with incomplete growth, who underwent sur-
gery using laminar and hybrid fixation, ventral intervention 
was practically mandatory to exclude postoperative progres-
sion and prevent the development of the “crankshaft” phe-
nomenon [29]. However, our results indicate that additional 
ventral intervention could not prevent the progression of 
deformity in the postoperative period.

If transpedicular instrumentation is used in this patient 
population, ventral interventions are necessary if complete 
segmental instrumentation of the main scoliotic curve is im-
possible owing to the individual anatomical aspects of the 
thoracic spine, which do not allow the apex of the main sco-
liotic curve to be included in the instrumented fusion zone.

CONCLUSION
Modern dorsal transpedicular fixation systems narrow 

the indications for additional mobilizing and stabilizing 
ventral interventions in the surgical treatment of progressive 

idiopathic scoliosis in patients with active bone growth. Total 
transpedicular fixation provides excellent correction of the 
main curve and the anti-curvature curve in the absence 
of progression of scoliotic deformity with long-term 
postoperative follow-up. However, when instrumentation of 
the main scoliotic curve is impossible, there is a pronounced 
rigidity of the spinal deformity. To prevent the “crankshaft” 
phenomenon and to achieve maximum clinical outcomes, 
fixation with dorsal segmental instrumentation should be 
combined with ventral interventions.
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