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Can anterior dynamic correction be considered a new  oux
standard of surgical treatment for idiopathic scoliosis

in patients with completed and terminating growth?
Retrospective single-center analysis of long-term

results

Sergei V. Kolesov, Vladimir S. Pereverzev, Arkadii |. Kazmin, Nataliya S. Morozova,
Vladimir V. Shvec, Michail S. Raspopov, Samir B. Bagirov
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ABSTRACT

BACKGROUND: Currently, the gold standard of surgical treatment of idiopathic scoliosis is dorsal or anterior correction using
rigid instrumentation. However, anterior dynamic scoliosis correction has recently become a popular method for treating
idiopathic scoliosis. It is recommended for patients with a certain growth potential. We present the long-term treatment results
of patients with idiopathic scoliosis and the use of a dynamic correction system during completed and ending growth.

AIM: To evaluate radiological and clinical data on the results of surgical treatment of idiopathic scoliosis in patients with
completed and terminating growth and a FU period of >2 years.

MATERIALS AND METHODS: A retrospective study of demographic data, X-ray (Cobb angle before and after surgery and
=2 years, Lenke type, Risser test), number of fixation levels, nucleotomy, blood loss, surgery time, and complications, was
conducted. The functional result was evaluated using the SRS-22.

RESULTS: Eighty-seven patients (men, 4; women, 83) were included. ASC (thoracic) was performed in 30 patients;
lumbar/thoracolumbar, 32; 2 sides, 13; and hybrid system, 12. Lenke: Lenke 1 (right-sided, 18; left-sided, 7); Lenke 2, 5; Lenke
3, 19; Lenke 4, 2; Lenke 5 (left-sided, 26; right-sided, 8); and Lenke 6, 2. The average blood loss was 281.2+173 ml; operation
time, 174.8+42.3 min; FU, 2.2 years; age, 23.3 years; Risser, 4.42 (3-5); number of fixed levels 7.25+1.6°; and Cobb angle in
the thoracic group during the first post-op study, 27.9+5.3°, and the last at 25.2+6.9° compared with the pre-op at 62.4°+10.9°
(p <0.05). No significant loss of correction was found in patients with Lenke 5,6 52.5°+8.4° before surgery, 24.2+12.4° after,
and a long-term FU of 27.2°+11.6° (p <0.05).

CONCLUSION: Dynamic scoliosis correction in adults is a new direction in spine surgery and provides a satisfactory radiological
and functional result that persists for 2 years.
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Mo)kHO M cuUMTaTb BEHTPasbHYI0 AUHAMUYECKYIO
KOPPEeKLMI0O HOBbIM CTAaHAAPTOM XUPYPru4ecKoro
NeyeHus UAMONATUYECKOro CKOJIMO03a Y NaLMeHTOB
C 3aBepLIEHHbIM U 3aBepLUaloLUMCA PocTOM?
PeTpocneKTMBHbIA MOHOLLEHTPOBOM aHaNU3
OTAaNEHHBIX pe3ynbTaToB

C.B. Konecos, B.C. lNepeBep3es, A.W. KasbmuH, H.C. Mopo3oBa, B.B. LLseL,
M.C. Pacnonos, C.b. barvpos

HaumoHanbHbIN MeaWLIMHCKMIA UCCnefoBaTeNbCKUI LEHTP TpaBMatonioruy 1 optoneaum uMm. H.H. Mproposa, Mocksa, Poccus

AHHOTALIMA

06ocHoBaHMe. 30/10TbIM CTaHAAPTOM XMPYPrUYECKOr0 JIEYEHWS MAMONATUHECKOTO CKONMO3a ABNSETCS A0PCaNbHAs UM BEH-
TpasbHas KOPPEeKLMs C UCTOMb30BaHWEM PUTMAHBIX METANOKOHCTPYKLMIA. B nocnefiHee BpeMs BeHTpanbHas AMHaMUYeCKas
KOPpeKLMs CTana nonynspHbIM METOA0M JIeYEHUS MAMONATUYECKOTO CKONIM03a. Mbl NpeficTaBNsieM pe3ynbTathl IeYeHUs na-
LMEHTOB C MAMONATUYECKUM CKOJIMO30M U MCMOJb30BaHUEM AMHAMUYECKOW CUCTEMbI KOPPEKLMU B MEPUOJ 3aBEPLUEHHOMO
W 3aBepLUaloLLEerocs pocTa.

Lienb. OueHKa peHTreHoIorMyeckux U KIIMHUYECKUX JaHHbIX Pe3yNbTaToB XMpYPruyeckoro JieYeHUs MGN0NaTMYECcKoro CKOU-
03a Y MAUMEHTOB C 3aBEPLUEHHBIM 1 3aBEpPLUAKOLLMMCS POCTOM U NepuofoM HabnoneHus bonee 2 ner.

Matepuansl u MeToppbl. [poBefieHO peTPOCNEKTUBHOE MCCeL0BaHWE MALMEHTOB, KOTOPLIM Bbiia BbINOAHEHA BEHTpanbHas
AMHaMUYeCKas KOpPPEKUMs CKONMo3a. YuuTbiBanu AeMorpadmyeckue aaHHble (non, Bospact), Rg aaHHble (yron Kobba go, no-
cne onepaumm u =2 net, Tan gedopMaumn no Lenke, Tect Puccepa), xapaKTep XvMpyprudeckoro BMeLLaTenbCTBa, KOMYECTBO
YpOBHEN (UKCALMM, HYKNEOTOMMIO, KPOBOMOTEPHD, BPEMSA OMepaLvm, 0CNOKHeHNs. DYHKUMOHAMbHBIA pesynbTaT oLeHUBanm
no aHkete SRS-22.

PesynbTtathl. 13 87 naumneHTos 4 (4,6%) 6bimm Myxcroro u 83 (95,4%) — xweHckoro nona. ASC rpynHoro otaena BbinosHeHa
y 30 naumeHToB, NOACHUYHOrO/rpyAONoACHUYHOr0 — Y 32, ¢ ABYX CTopoH — Y 13, rubpuaHas cuctema — B 12 cnyyasx.
Paspenenue no Lenke: Lenke 1 — 18 (npaBocTopoHHuMi), 7 (neBocTopoHHMin), Lenke 2 —35, Lenke 3 —19, Lenke 4 —2,
Lenke 5 — 26 (neBocTopoHHwui), 8 (npaBocTopoHHMii), Lenke 6 — 2. CpenHsas kpoBonoTeps cocTasuna 281,2+173 mn, Bpe-
Ma onepaumn — 174,8+42,3 muH. CpegHuin nepuop, Habniopenus coctasun 2,2 roaa, Bospact — 23,3 ropa, Tect Pucce-
pa — 4,42 (3-5). CpeaHee KonnMYeCcTBO UKCUPOBAHHBIX YPOBHEN AMHaMUYecKon cucteMbl — 7,25+1,6. Cpentui yron Kob-
6a B rpynne rpyaHoro otaena — 27,9+5,3° npu nepeoM nocneonepauroHHOM MCCeaoBaHum U 25,2+6,9° npu nocnegHeM,
A0 onepaumn — 62,4+10,9° (p <0,05). Mpn onepauym no NoBoAy NOACHA4YHOrO/TPYA0MNOACHUYHOTO CKONIMO3a 3HaUUMON noTe-
PY KOpPEKLMM He BbIABNEHO (A0 onepaunm — 52,5+8,4°, nocne — 24,2+12,4°, npu oTaanéHHOM HabnoaeHun — 27,2+11,6°
(p <0,05)).

3aknovenue. [IuHaMuuecKas KOppeKLMs NO3BOHOYHMKA Y B3POC/bIX SBNSETCA HOBbIM HaNpaBleHUEM B XUPYPriv CKO/IMO3a
1 N03BONSET JOCTUrHYTb YAOBMETBOPUTENIBHOTO PEHTTEHOMOMMYECKOro M (YHKLMOHANBHOIO pe3ynbTara, CoXpaHsioLerocs
npu HabnoaeHum =2 neT. [lanbHeliwee UCNoMb30BaHMe, HAKOMIEHWE MaTepuana, UcCnefoBaHus ¢ 6osiee BbICOKUM YPOBHEM
[0Ka3aTeNlbHOCTW U 6oNiee NpoLONMUTENBHBIM NEPUOAOM HabMOAEHNSA NO3BONAT CAeNaTb OKOHYaTe bHbIE BbIBOIbI.

KnioueBble ciioBa: nanonatU4yecKuii CKONMo3; AMHaMMyecKas KOppeKuuns; ASC.
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BACKGROUND

Posterior spondylosis using stiff metal structures is the gold
standard for the surgical treatment of idiopathic scoliosis (IS).
This procedure allows for the effective correction of the deformity
and prevention of its progression [1]. However, recently, ventral
dynamic correction of scoliosis has become a new and popular
method for IS treatment [2—7]. The main advantages include the
use of a minimally traumatic intermuscular approach, minimal
blood loss, and likely prevention of vertebral fusion, resulting
in a lower risk of adjacent disc degeneration. With a ventral
approach, the preservation of the posterior spinal muscles
results in early recovery [8].

Ventral dynamic correction of scoliosis [9-11] has two main
routes of use. The first is vertebral body tethering (VBT), which is
a dynamic correction of the growing spine. It is used to modulate
IS when significant growth and, therefore, gradual correction of
the deformity is expected without performing spondylosis. The
term was first coined by C.H. Crawford and L.G. Lenke [9]. The
second approach is anterior scoliosis correction (ASC), which
employs the same instrumentation but modifies the technique
to preserve spinal mobility in the fixation zone [3, 4, 12]. ASC is
indicated for older patients with a high Risser and Sanders stage
and those with severe scoliosis and limited curvature mobility [3,
12]. Recent publications have reported successful outcomes and
few mechanical complications when ventral dynamic scoliosis
correction was performed near the end of skeletal maturation
[13]. However, most of these publications focus on pediatric
groups [2, 13-16]. Initially, we used ASC because of the high
risk of complications, such as cord rupture and hypercorrection,
in patients without pronounced growth potential [13, 17, 18].
Furthermore, evidence shows that individuals with a Sanders
test score of <2 have a high risk of overcorrection, those with
a score of three have more predictable outcomes, and those
with a score of 4-5 have even fewer mechanical complications
[13]. The incidence of cord ruptures was significantly lower in
patients who did not undergo the growth-modulated dynamic
correction approach. Available evidence from the use of ventral
dynamic scoliosis correction in skeletally mature individuals
indicates that this approach is an effective method for correcting
scoliosis, with fewer complications and earlier return to physical
activity [8, 19].

This study aimed to assess the radiological and clinical
outcomes of surgical treatment of IS in patients with
complete and incomplete growth, with a minimum followup
period of 2 years.

MATERIALS AND METHODS

Study design

A single-center retrospective cohort study was conducted.
Eligibility criteria

This retrospective study enrolled 87 patients who
underwent ventral dynamic scoliosis correction. All ASC
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procedures were performed by an experienced orthopedic
surgeon in collaboration with one or two assistant surgeons
and a well-coordinated surgical team.

Inclusion criteria: Dynamic scoliosis correction in
individuals with complete or incomplete growth (ASC),
followup period of >2 years, and age 14-42 years without
preserved growth potential. Skeletal maturity was assessed
by the Risser test, which had to be >3.

Exclusion criteria: Congenital, neuromuscular, or
syndromal scoliosis, rigid deformities (>50% deformity
corrected in the bending or traction test), thoracic kyphosis
<40°, and previous spinal surgery.

Settings

The study included patients treated at the Traumatology
and Orthopedics Department of Spine Pathology No. 7 of
the N.N. Priorov National Medical Research Center for
Traumatology and Orthopedics (Moscow, Russia).

Study duration

The study was conducted between July 2019 and
September 2023.

Description of the medical intervention

The demographic parameters (sex and age) and
radiological data (Cobb angles before, after surgery, and
after >2years at the most recent followup, regardless
of whether a revision was performed) were recorded.
Radiological data from followup examinations conducted
at 6 and 12 months were excluded from the analysis, as
the focus was on long-term outcomes. The following
variables were analyzed: Lenke deformity type, Risser test
score, surgical intervention type, number of fixation levels,
nucleotomy for mobilization, blood loss volume, operation
time, and complications throughout the followup period.
Cord breakage was identified as a change in a screw angle of
>5° on standing spine radiographs. The functional outcome
was assessed using the Scoliosis Research Society (SRS)-22
questionnaire.

Surgical technique

The procedure was performed via a thoracotomy
(mini) approach, which requires the removal of a portion
of the rib. This method is similar to the classical anterior
approach in treating spondylosis. The incision was made
in the ninth intercostal space, as is standard practice
in thoracic surgery. This approach allows for screw
placement from Th8 to L1 and through three ribs above
for screw placement in Th5-7. One screw was placed
at the levels of Th5-6. The pleura was dissected from
the anterolateral surface of each vertebral body just
in front of the heads of the ribs along the length of the
planned fixation. The segmental vessels were coagulated.
Lumbar/thoracolumbar access was performed along the
upper edge of the 10th rib, and the costochondral junction
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was dissected. For thoracolumbar access, the incision
can be extended in the direction of the external oblique
abdominal muscle approximately 3-5 cm anteriorly.
The incision length was depended on which part of the
lumbar spine must be visualized. Subsequently, standard
retroperitoneal access to the spine with frenotomy was
performed. Once the deformity apex was viewed, X-ray
control of the levels was performed. In 49.3% of the
cases, nucleotomy for mobilization was performed by
dissecting the fibrous ring and partial removal of the
pulposus nucleus (Table 1, Fig. 1).

In all cases, 6-mm-diameter hydroxyapatite-coated
Zimmer Dynesys screws with glass were placed. The screw
placement was performed under X-ray control to ensure
proper positioning and bicortical placement. A flexible
polyethylene terephthalate cord was guided from the bottom
to the top through the screwheads, which were passed into
the vertebral bodies. Spinal correction was achieved through
segmental tensioning of the cord between vertebrae and
derotation and translation of the spine to achieve maximum
correction on the operating table.

Main outcome of the study

The success criteria for the surgical intervention were
defined as satisfactory correction of >50% of the original
deformity, absence of correction loss after a 2-year followup
period, absence of cord rupture, and no redo surgery
associated with various complications.

Statistical analysis

A statistical difference was calculated using descriptive
statistics, specifically the mean of the parameter, standard
deviation, and minimum and maximum values. The Mann-
Whitney U-criterion was used to determine the differences

Table 1. Frequency of nucleotomy for mobilization among all patients

Vol. 31 (2) 2024

NN. Priorov Journal of Traumatology and Orthopedics

Fig. 1. Type of surgical wound after thoracophrenolumbotomy, a
nucleotomy was performed in order to mobilize the scoliotic curve
in the area of planned fixation.

in parameters between groups. A p-value of <0.05 was
considered statistically significant.

Ethical review

All procedures conducted with human participants
were in accordance with the ethical standards of the
Association of Traumatologists-Orthopedists of Russia
and the 1964 Declaration of Helsinki and its subsequent
amendments or comparable ethical standards. All
patients (or their representatives) provided informed
consent.

Incidence
Presence of a nucleotomy
n %
0 levels (none) 28 414
1 level 1 0.61
2 levels 3 4.9
3 levels 8 13.1
Number of patients with 4 levels 8 13.1
N levels of nucleotomy,
including: 5 levels 5 8.2
6 levels 1 1.6
7 levels 33
9 levels 2 33
Total 59 96.7
Missed No data 3 4.9
Total 61 100.0

DOl https://doi.org/10.17816/vt0617680
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RESULTS
Surgical intervention and Lenke classification

Dynamic correction of thoracic scoliosis in individuals
without significant growth potential (thoracic ASC) was
performed in 30 patients, lumbar/thoracolumbar ASC in 32,
and bilateral ASC in 13. A hybrid system (dorsal stiffening
correction of the thoracic region and ventral dynamic
lumbar/thoracolumbar region) was established in 12 cases.
The Lenke classification system was employed to categorize
the deformities, with no consideration of modifiers, as
follows: Lenke 1 (right-sided) = 18, Lenke 2 (left-sided) = 5,
Lenke 3 (right-sided) = 19, Lenke 4 (left-sided) = 2, Lenke 5
(right-sided) = 26, and Lenke 6 (left-sided) = 2. The mean
blood loss by ventral access was 281.2+173 mL. The mean
operation time was 174.8+42.3 min.

Demographic data

Of the 87 patients, 4 (4.6%) were male and 83 (95.4%)
were female. According to the etiology of the scoliotic
deformity, the inclusion criterion was IS. The mean followup
period was 2.2 (2-3.2) years. The mean age at the time of
surgery was 23.3 (range, 14-43) years.

Radiologic findings

The mean score of Risser’s test was 4.42 (3-5). The mean
number of fixed levels of the dynamic system was 7.25+1.6
(range, 5—12). The most proximal and distal levels were Th5
and L4, respectively.

The mean Cobb angles in the thoracic ASC group at
the first postoperative study and the last followup were
27.9°45.3° and 25.2°+6.9°, respectively, compared with the
preoperative value of 62.4°£10.9° (p <0.05). Patients who
underwent surgery for lumbar/thoracolumbar scoliosis also

T.31,Ne 2, 2024
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demonstrated no significant loss of correction. The mean
Cobb angles were 52.5°+8.4° preoperatively, 24.2°+12.4°
postoperatively, and 27.2°+11.6° at the last followup
(p <0.05).

In all groups, patients exhibited no significant loss of
deformity correction during the followup period, including
those in the two-stage dynamic and hybrid approach groups
(Table 2).

The best results were achieved with both thoracic and
lumbar/thoracolumbar correction (Fig. 2).

The patients demonstrated a significant improvement in all
preoperative Cobb angles immediately after the intervention.
The correction was maintained in the majority of patients at
followup, with a slight loss of correction observed in two
patients.

SRS-22 score

The mean SRS-22 scores among all patients were 77.9+4.5
preoperatively and 90.6+5.5 postoperatively (p <0.05). The
SRS-22 scores at the final followup by groups are presented
in Table 3.

No significant differences in pain and self-esteem were
found between the groups; however, measures of function,
satisfaction with surgery, and self-perception were higher in
the lumbar/thoracolumbar correction group.

Complications and revisions

Six patients underwent revision surgery. Although all
patients achieved satisfactory results, access-related
complications were observed, including pulmonary
complications such as hemothorax, chylothorax, and
pneumothorax. One patient required revision because
of hemothorax. Two patients experienced chylothorax
postoperatively, which was managed conservatively

Table 2. X-ray data in patients with different types of dynamic scoliosis correction at the followup stages

Groups

Cobb angle at followup

Thoracic ASC (n=30)

Lumbar/thoracolumbar ASC (n=32)

Bilateral ASC (n=13)

Hybrid (lumbar) (n=11)

Before surgery: 62.4+10.9
After surgery: 27.9+5.3
At remote followup: 29.2+6.9

Before surgery: 52.5+8.4
After surgery: 24.2+12.4
At remote followup: 27.2+11.6

Thoracic

Before surgery: 53.4+10.6
After surgery: 29.2+10.3

At remote followup: 28.2+9.4
Lumbar

Before surgery: 49.8+13.6
After surgery: 28.2+6.7

At remote followup: 30.5+12.1

Before surgery: 57.4+7.9
After surgery: 22.9+12.3
At remote followup: 24.2+8.0

DBOI: https://doi.org/10.17816/vt0617680
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Fig. 2. X-ray of the patient before surgery (a, d), immediately after lumbar spine anterior dynamic scoliosis correction (b, e) and at the
follow-up stage 2 years postop (c, f). There is no significant loss of correction.

Table 3. SRS-22 scores at the final followup

Indicators Thoracic ASC Lumbar/thoracolumbar Bilateral ASC Hybrid

(n=30) ASC (n=32) (n=13) (n=11)

Function 4.1+0.63 4.7+0.3 4.8+0.38 3.9+0.8
Pain 4.0£0.71 4.2+0.66 4.3+0.79 4.4+0.69
Mental function 4.4+0.76 4.60.42 4.6+0.9 4.420.45
Self-perception 3.9420.78 4.120.35 4.420.5 4.2+0.2
Satisfaction with the surgery 4.2+0.64 4.3+0.77 4.3+0.6 4.2+0.74

Note. Differences are significant at p <0.05.

with diet and octreotide. Neuropathy was observed
after lumbar/thoracolumbar correction in one case
necessitating revision. Malposition was observed in two
patients, requiring revision. The screw was incorrectly
placed in L4 in one patient, with the 45-mm screw entering
the foraminal foramen on the opposite side, accompanied
by radiculopathy requiring repeated surgical intervention
(Fig. 3).

Two cases of cord rupture occurred after lumbar spine
correction at the most distal level where no nucleotomy was
performed. However, no significant loss of correction was
observed after the repeat surgery (Fig. 4).

DISCUSSION

Dorsal correction and fixation of the spine with spondylosis
is the primary approach to surgical treatment of IS. However,
the main disadvantage of this method is a total restriction
of mobility in the fixation zone. latrogenic bone block of ;Y JOp——

vertebral .motor segments. leads to an mcrgased risk of Fig. 3. CT scans of a 16-year-old female patient after performing
degenerative changes at adjacent levels, causing secondary  \ymhar spine anterior dynamic scoliosis correction: the presence of
back pain [20]. Consequently, preserving spinal mobility,  the anterior part of the screw in the area of the foraminal opening
particularly of the lumbar spine, is a highly desirable goal  L4-L5 is noted with the condition of the L4 root compression.
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Fig. 4. AP X-ray of a 32-year-old female patient after lumbar spine anterior dynamic scoliosis correction at the observation stages. There
is an increase in the angle between the heads of the L3-L4 screws (level where the nucleotomy was not performed) 12 months after the
surgery. There is no significant loss of correction, dynamic monitoring is recommended.

for the spinal surgeon. Ventral dynamic correction represents
a novel approach to the treatment of IS.

A total of 63 patients who underwent thoracic and/or
lumbar VBT with a followup period of >5 years were included
in the study. The radiological assessment indicated that a cord
rupture was characterized by a change in the angle between the
screws of >5°, Demographic, radiologic, and clinical risk factors
for suspected VBT ruptures were evaluated. Ruptures were
more common at the lumbar level than at the thoracic level.
Furthermore, most ruptures occurred at levels distal to the apex.
A mere 15% of all patients required revision surgery [21].

P. Trobisch and A. Baroncini et al. analyzed the results of
10 patients who underwent 11 revision surgeries. Ruptures
were found on 36 of the 80 segments visualized. Of these 36
segments, only 20 had a suspected preoperative cord tear.
Sixteen ruptures were not identified on preoperative radiographs
(44%). In addition, one suspected cord tear was not confirmed
intraoperatively. For example, using the >5° rule, only 56%
of ruptures could be diagnosed. On the contrary, not all cord
ruptures result in loss of correction; this applies to patients who
had one cord ruptured. Since the authors started using a second
cord, no ruptures have been observed [22]. In our patients, we
have routinely used two-cord fixation from the beginning, which
may be associated with fewer ruptures. In addition, a significant
loss of correction after cord rupture was not observed in our
patients; thus, revision surgery was not required. In addition,
our cohort was predominantly composed of individuals with
complete growth who underwent nucleotomy at all fixation
levels. In addition, nucleotomy was believed to reduce the
risk of cord rupture, which appear to be associated with some
reduction in the mobility of the spinal motion segment after
nucleotomy, as we observed cord rupture at the distal level
(L3-L4) in two patients where no mobilization was performed.

Overcorrection was not observed during followup, even
in adolescents, because patients with high growth potential
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(Risser stage at least 3) were not indicated for surgery.
However, evidence shows that patients with a Sanders test
score of <2 have a high risk of overcorrection; at 3, the
situation is more predictable; and at 4 and 5, even fewer
mechanical complications are observed [13]. In other words,
cord rupture is less common in individuals who did not receive
a dynamic correction approach with growth modulation.

The Sanders classification is a more sensitive and specific
method of determining skeletal maturity than the Risser
test. However, left-hand radiographs were not taken in our
patients. Nevertheless, we described a group with “late”
Risser of 3-5 (mean 4.42), where the ASC technique was
used, which differs significantly from VBT and can be used
for larger deformities and in individuals with a more mature
skeleton, as the former does not imply self-correction [4].
The ASC technique can correct deformity angles beyond the
normal physiologic limit of mobility, thereby demonstrating
the effectiveness of this approach. However, data on
mobility in our cohort were not available because of the
noncomparability of the deformity and correction methods,
for example, between the groups of patients with single-
stage ASC and the hybrid approach.

In most of our patients, the main arc of the deformity was
at the level of either the lumbar/thoracolumbar (Lenke 5) or
thoracic spine (Lenke 1). The results of the study focused
on the correction of the mean Cobb angles in the standing
position immediately after surgery and at followup >2 years
later. The mean Cobb angle indices in all groups did not change
significantly until the most recent observation compared
with the initial postoperative level (p <0.05), indicating that
the correction was maintained in the remote period. Some
cases showed some improvements, which appears to be
related to the preservation of a certain growth potential in
some patients. Conversely, a slight deterioration of radiologic
parameters was noted in Lenke 5.
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T. Pehlivanoglu et al. observed significantly higher
mean total scores on the SRS-22 questionnaire (4.9 vs. 3.8,
p <0.001) in the vertebroplasty group than in the group having
posterior fixation with spondylosis. In addition, the mean SF-
36 scores for the mental and physical components were
higher in the vertebroplasty group [2]. This is confirmed by
our postoperative SRS-22 questionnaire data for all types of
correction, and the only difference was our analysis of an
older cohort. The mean SRS-22 scores increased significantly
(p <0.05), indicating an overall improvement in quality of life.
In addition, perioperative complications did not significantly
affect long-term functional outcomes.

Some authors believe that the optimal candidates for
ASC are patients with the main structural curvature of
60°-65° and flexibility of >50% in the traction test without
anesthesia [8]. Our data indicate that the localization of the
main arch—lumbar or thoracolumbar—is more amenable to
dynamic correction, including in groups with a two-stage and
hybrid approach (Table 2).

Dynamic scoliosis correction is encouraged in individuals
with incomplete spinal growth [11, 12, 23, 24]; however, we
believe that this method should be used in these patients
because it has fewer complications, particularly cord
ruptures [3, 12], as demonstrated by the primary results [8].
The mean blood loss was 281.2 mL, which is lower than that
reported in standard spondylosis in the literature [25].

This study is subject to several limitations, including
its retrospective design, heterogeneity of patients and
deformities, sample size, monocenter data, and motion
volume analysis. Furthermore, studies of spinal mobility in
the distant period are necessary to prove motion preservation.
However, a 2-year followup period is insufficient to evaluate
long-term results; thus, a longer followup period is necessary
to draw any definitive conclusions about the use of ventral
dynamic scoliosis correction.
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