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ABSTRACT

Obijective: To evaluate the prevalence of hidden neuraxial pathology (NAP) revealed in idiopathic scoliosis (IS) in neurologically normal
patients. Methods: We selected 401 patients with IS who visited our clinic. We identified patterns of NAP and its frequency. In addition
to the main part of the study, we assessed the reliability of Magnetic Resonance Imaging (MRI) measuring of the pedicles to plan screw
width and trajectory. Results: Among the 401 patients, 53 (13%) presented NAP. The proportion of males in this group was higher (42%
vs. 21%, p=0.004), the age of onset of the deformity was lower (8.9+3.77 vs. 9.9+3.93 years old, p=0.045), the left-sided thoracic curve
was more frequent (21% vs. 8%, p=0.016), thoracic kyphosis was more pronounced (p=0.070), and the percentage of revision surgeries
for deformity progression or non-fusion was higher (13% vs. 5%, p=0.147). Conclusions: The spine MRI should be performed in the early
stages of IS, as in some cases of NAP (Chiari, tethered spinal cord), there is the possibility of an early neurosurgical operation that will
prevent the development of scoliosis. The main signs of hidden NAP in IS are early-onset IS, IS with left-sided thoracic curve, male gender,
and thoracic kyphosis > 40°Cobb. Level of Evidence II; Retrospective Study.
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RESUMO

Objetivo: Avaliar a prevaléncia das patologias neuroaxiais ocultas (PNO) reveladas na escoliose idiopatica (El) em pacientes neurologi-
camente normais. Métodos: Foram selecionados 401 pacientes com El que visitaram nossa clinica. Identificamos padrées de PNO e sua
frequéncia. Além disso, avaliamos a confiabilidade da medicao por ressonancia magnética (RM) dos pediculos para planejar a largura e
a trajetoria do parafuso. Resultados: Entre os 401 pacientes, 53 (13%) apresentaram PNO. A proporgao de homens neste grupo foi maior
(42% contra 21%, p=0,004), a idade de inicio da deformidade foi menor (8,9+3,77 contra 9,9+3,93 anos, p=0,045), a curva toracica
do lado esquerdo foi mais frequente (21% contra 8%, p=0,016), a cifose toracica foi mais pronunciada (p=0,070) e a porcentagem de
cirurgias de revisdo para progressado da deformidade ou néo fuséo foi maior (13% contra 5%, p=0,147). Conclusées. A ressonancia mag-
nética da coluna deve ser realizada nos estagios iniciais da El, pois em alguns casos de PNO (Chiari, medula espinhal amarrada) existe a
possibilidade de uma operagdo neurocirtirgica precoce que impedira o desenvolvimento de escoliose. Os principais sinais de PNO oculta
na El sdo: El de inicio precoce, EI com curvatura toracica a esquerda, sexo masculino e cifose toracica > 40°Cobb. Nivel de Evidéncia Il;
Estudo Retrospectivo.

Descritores: Escoliose; Doengas da Medula Espinal; Cifose; Idade de Inicio.

RESUMEN

Objetivo. Evaluar la prevalencia de las patologias neuroaxiales ocultas (PNO) reveladas en la escoliosis idiopatica (El) en pacientes
neurolégicamente normales. Métodos: Se seleccionaron 401 pacientes con El que visitaron nuestra clinica. Se identificaron patrones de
PNO y su frecuencia. Ademas, evaluamos la fiabilidad de la medicién por resonancia magnética (RM) de los pediculos para planificar la
anchura y la trayectoria del tornillo. Resultados: Entre los 401 pacientes, 53 (13%) presentaron PNO. La proporcion de hombres en este
grupo fue mayor (42% vs 21%, p=0,004), la edad de aparicion de la deformidad fue menor (8,9+3,77 vs 9,9+3,93 arios edad, p=0,045),
la curva toracica del lado izquierdo se encontré con mas frecuencia (21 % frente a 8 %, p=0,016), la cifosis toracica fue mas pronunciada
(p=0,070) y el porcentaje de cirugias de revision por progresion de la deformidad o falta de fusion fue mayor (13% vs 5%, p=0,147).
Conclusiones: La resonancia magnética de la columna debe realizarse en las primeras etapas de la El, ya que en algunos casos de PNO
(Chiari, médula anclada) existe la posibilidad de una operacion neuroquirdrgica temprana que prevendra el desarrollo de la escoliosis. Los
principales signos de PNO oculta en El son: El de inicio temprano, El con curvatura tordcica izquierda, sexo masculino y cifosis toracica
> 40°Cobb. Nivel de Evidencia Il; Estudio Retrospectivo.

Descriptores: Escoliosis, Enfermedades de la Médula Espinal; Cifosis, Edad de Inicio.
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INTRODUCTION

Idiopathic scoliosis is a complex disease with multiple causes,
including genetic and epigenetic factors. Other theories include cen-
tral and peripheral neural system pathologic growth, functional and
structural changes, uncoupled neuro-osseous growth, vestibular
system asymmetry, pathology of local spinal muscles, cerebrospinal
fluid flow disturbance, and disturbances of vertebral growth.

Some idiopathic scoliosis (IS) cases reveal unexpected, hidden,
or asymptomatic neuroaxial pathology (NAP). The most common
types of NAP are syringomyelia, Chiari malformation, and occult
tethered spinal cord." Spinal cord tumors are rare but can be dan-
gerous. In some cases, they can cause scoliosis without initially
visible neurological deficiency.?!!

Scoliosis can be caused by spinal cord pathology and can be
considered neuromuscular. Scoliosis cannot be considered idiopa-
thic in cases of asymptomatic light cerebellar tonsil ectopia, soft
syringomyelia, enlarged central spinal canal, or filum terminal lipoma
with a normal conus medullaris position. Syringomyelia might be
secondary to severe scoliosis in some cases due to spinal cord
compression in the curve’s apex.

The feasibility of magnetic resonance imaging (MRI) of the spinal
cord in children with idiopathic scoliosis is still being discussed. This
paper aims to determine whether MRI should be performed in all
patients with idiopathic scoliosis, even in small curves.

MATERIAL AND METHODS

MRI scanners were introduced in our clinic in 2006. Until 2012,
tomography was not performed in IS patients as a rule. In 2012, an
MRI of the spinal cord was performed only in 14% of patients with a
presumptive diagnosis of IS, admitted for surgery in our clinic, first
of all, in patients with atypical curves, male gender, and early onset
scoliosis. Currently, it is done in approximately 78% of cases. (Table 1)

We conducted a study on patients who had scoliosis in chil-
dhood without any neurological symptoms and entered the clinic
with presumptive IS. Inclusion criteria were radiographs of the entire
spine in two projections before initial surgery and an MRI of two
or more parts of the spinal cord. Exclusion criteria were vertebral
malformations, fractures, or displacements according to x-rays,
neurological deficit, associated anomalies or syndromic/systemic
pathology, and cutaneous stigmata.

The study was divided into several parts to maximize the pos-
sibilities of MRI of the spinal cord in IS. The first part compared
clinical and radiographic data of patients with idiopathic scoliosis
and scoliosis with hidden neuroaxial pathology. Patient data was
collected retrospectively (up to 2019) and prospectively (2019-2021).
We divided all patients into two groups: patients without neuraxial
pathology and patients with neuraxial pathology discovered acciden-
tally by MRI. We evaluated and compared various criteria, including
gender, age of deformity, chronic pain and its localization, wearing
of the corrective corset, the direction of the middle (thoracic) curve,

Table 1. Frequency of MRI performed in patients with suspected idiopathic
scoliosis before surgery in MRI — magnet resonance imaging.

All patient | without MRI MRI Neural axis
pathology
2012 57 46 8/14% 3
2013 33 27 6/18% 1
2014 53 26 27/51% 1
2015 51 23 28/55% 4
2016 71 28 43/61% 4
2017 63 18 45/71% 9
2018 71 18 53/75% 7
2019 88 19 69/78% 7
2020 75 27 52/69% 5
2021 90 20 70/78% 12
Al 652 251 401/61% 53/13%

location of apex vertebra/disc of the main curve, Lenke type, lumbar
spine modifier, thoracic sagittal profile, and the value of the main
curve at the time of MRI. We also explored and compared correc-
tion rates, frequency of neurological complications, and dangerous
events in intraoperative neuromonitoring.

In the second stage of the study, we compared the results of CT
and MRI scans, as well as the vertebral dimensions obtained from
CT and MRI. Measurements were performed by different physicians
(radiologists and spinal surgeons) in five patients with idiopathic
scoliosis from levels Th1 to L5. (Figure 1)

Ethical approval (IRB): Approved by the Institutional Review
Board. All procedures performed in studies involving human par-
ticipants were under the ethical standards of the institutional and
national research committee and with the 1964 Helsinki Declaration
and its later amendments or comparable ethical standards.

Statistic

Statistical calculations were performed using Microsoft Excel
2010 software, its integrated data analysis package, Attestat, and
SPSS Statistics.

For the signs described by quantitative values (age, deformity,
correction percentage, duration of observations), the nature of the
statistical distribution of the collected data was checked. The statis-
tical significance of the intergroup differences was assessed using
nonparametric Wilcoxon and Mann-Whitney criteria for independent
and paired samples at p<0.05.

RESULTS

In the 2012-2021 period, 401 mixed-age patients with idiopathic
scoliosis underwent an MRI of the spine before surgery at our clinic
(61%). Among them, 53 (13%) had different neural axis pathology,
most commonly asymptomatic syringomyelia and Chiari | (66%),
which did not require additional surgery (Table 2). However, there
were potentially dangerous conditions among them, such as tumors
of the spinal cord and cerebellum. (Figure 2, Figure 3)

When comparing two groups of patients, we found differences
in clinical and radiological characteristics (Table 3). In group 2,
the proportion of males was higher (42% vs 21%, p=0.004).
The mean time to onset of spinal deformity in group 2 was less
than in group 1 (8.9+3.77 vs 9.9+3.93 years old, p=0.045).
Patients with IS without neuroaxial pathology (group 1) were
more likely to suffer from back pain (79% vs 59%, p=0.005).
Left-sided lower thoracic curve or right-sided lumbar were more
common in group 2 (21% vs 8%, p=0.016). According to Lenke,
the distribution by types of deformity was almost the same in
both groups; this also applied to the lumbar modifier. The api-
cal vertebra or disc of the main arch in patients in group 2
was more often located in the transitional thoracolumbar zone
(Th11-L1), compared to group 1: 21% vs 12% (p=0.256)
(Figure 4). Thoracic kyphosis was more pronounced in group
2 (p=0.070). The magnitude of the main curve at the time of
admission to the hospital was approximately the same in both

6.53mm

Figure 1. A. Axial CT-slice of L2 vertebrae with pedicle width measurement.
B. Axial T2-weighted fast spin-echo images of the L2 vertebrae with pedicle
width measurement.
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Table 2. Types of accidentally found neuraxial pathology and several
neurosurgical and orthopedic surgeries in patients with initially presumed
idiopathic scoliosis.

Number of
Number .
. Number of X surgeries
Neuraxial pathology N neurosurgical N
patients for spinal
procedures d .
eformity
Chiari 4 0 4
Chiari 4+ syringomyelia 8 6 6
Chiari + Bl + syringomyelia 3 4 3
Chiari + FTL + syringomyelia 1 2 1
FTL + syringomyelia 1 0 1
FTL with Iow—l\/lrjg conus 3 5 3
medullaris
FTL with normal conus medullaris 4 0 2
Syringomyelia 20 0 20
Abnormal mass in SC 3 3 2
Abnormal mass in SC + 5 0 ]
syringomyelia
Hydrocephalus + syringomyelia 2 3 2
Dandy-Walker + syringomyelia 1 1 0
Tumor of cerebellum +
1 1 0
hydrocephalus

Bl — basilar invagination, FTL — filum terminalis lipoma, SC — spinal cord.

Figure 2. A. MRI of the craniovertebral junction and cerebellum of 17, a 17-year-
-old male with a hidden tumor of the fourth ventricle, examined for suspected
idiopathic scoliosis. B. An anterior-posterior vertical X-ray of the same patient's
spine shows a pattern similar to Lenke type 1 typical idiopathic scoliosis. C. Lateral
vertical X-ray of the spine of the same patient showing thoracic hyperkyphosis.

\ L CTOA
Figure 3. A. MRI of the craniovertebral junction and cervical spine of 18, an
18-year-old female with a hidden tumor of the cervical spine and secondary
syringomyelia, examined for suspected idiopathic scoliosis. B. An anterior-
-posterior vertical X-ray of the spine of the same patient shows a pattern similar
to Lenke type 1 typical idiopathic scoliosis. C. Lateral vertical X-ray of the spine
of the same patient, showing thoracic normal kyphosis.
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groups. No significant difference in the position of the conus

medullaris among the groups was found. (Figure 5)
Comparable results were obtained when comparing the measure-

ments of vertebral pedicle width between CT and MRI scans. (Table 4)

DISCUSSION

The incidence of spinal cord pathology in suspected IS and
their predictors

In the first half of 2018, three review articles were published on
the problem of latent spinal cord pathology in idiopathic scoliosis
(IS) and their predictors: Faloon et al.,' Heemskerk et al.! and Tully
et al.’® Their research on the incidence of neuraxial pathology in
idiopathic scoliosis (IS) has shown that the incidence of latent neu-
raxial pathology ranges from 8 to 16%. The authors concluded that
all patients with suspected IS, despite the absence of neurological
symptoms, should undergo routine MRI of the entire spinal cord.

Some researchers have pointed out that neuroaxial patholo-
gy is detected more often in early-onset scoliosis than adolescent
idiopathic scoliosis."5'*'® There were separate works devoted to
severe IS (mixed age, >90°Cobb)' and IS with left-sided lower
thoracic curve/right-sided lumbar curve (mixed age):2° incidence of
neuroaxial pathology was 37.43% and 40.21%, curves respectively.
Several studies also confirm these patterns.

Additional signs of hidden neuraxial pathology may be male gen-
der!8.141617.2021 thoracic kyphosis > 40°Cobb, 15172122 chronic back
pain,?® abnormal reflexes,>'%'® apex of deformity in thoracolumbar
region,'” apical vertebrae rotation.?* Reflex changes and evaluating
subtle neurological symptoms pose challenges due to their subjec-
tive nature. A more promising avenue for precise assessment lies
in the quantitative gait analysis.?® This approach holds particular
potential for yielding valuable insights in cases involving Chiari ano-
maly and syringomyelia accompanied by scoliosis, offering a more
objective and informative perspective on neurological conditions.

Our research confirms that male patients with suspected idio-
pathic scoliosis (IS) who developed the condition before the age of
10 and have left-sided thoracic or right-sided lumbar curve, thoracic
kyphosis >40°Cobb have a greater probability of having latent neu-
raxial pathology. Chronic back pain is not a risk factor, and the study
of reflexes is quite subjective. The degree of vertebral rotation is not
practical as a predictor of latent neuraxial pathology. CT scans are
commonly used to assess vertebral rotation accurately, but perfor-
ming a CT scan before surgery increases the radiation load on the
patient. Modern MRI can successfully replace CT. The severity of the
deformity is also not practical as a sign of neuraxial pathology. MRI
should be done in the early stages of scoliosis because, in some
cases of latent neuraxial pathology, neurosurgical procedures at an
early stage can prevent the progression of scoliosis.

Does asymptomatic neuroaxial pathology must be operated on
before deformity correction?

Intraspinal anomalies must be categorized as “actionable” or
“non-actionable”. Primary tumor treatment is necessary in cases
of scoliosis with silent tumors. Spinal cord tumors require special
treatment before deformity correction.

Some studies have shown that preventive surgery is unneces-
sary in some asymptomatic patients, and deformity correction can
be performed alone. This is predominantly true for split cord mal-
formation (SCM) type I, filum terminal lipoma with normal conus
medullaris position and without any symptoms.?

According to medical recommendations, the treatment of syrin-
gomyelia depends on its characteristics. A neurosurgical procedure
is not required if syringomyelia is mild and non-tense or secondary
to scoliosis. If syringomyelia is tense, shunting should be performed
before scoliosis correction. A preliminary neurosurgical procedure
should be performed before deformity correction if a patient has a
concurrent Chiari anomaly type | with syringomyelia. At the same
time, some surgeons recommend operating on Chiari 1 without




Table 3. Main characteristics of two groups of patients: patients with true idiopathic scoliosis (group 1) and patients with MRI-detected pathology of the

spinal cord (group 2), statistic method, and parameter.

Total number = 401 Group 1, true IS (N=348) Group 2, NAP (N=53) Statistic
Male 73 (21% Male 22 (42%

Gender Fomale 278 (793/0) Formpie 31 (580/)0) P-value =0.004
Average age at onset of deformity 9.913.93 years old 8.9%3.77 years old P-value = 0.045
Chronic thoracic and lumbar back pain 274 (79%) 31 (59%) P-value = 0.005
Chronic cervical pain 2 (0.5%) 1 (2%) P-value = 0.281
Chronic headaches 16 (5%) 3 (6%) P-value = 0.012
Corset treatment 135 (39%) 19 (36%) P-value = 0.409
Left-sided lower thoracic curve or right-sided lumbar 28 (8%) 1 (21%) P-value = 0.016
1 - 143 (41%) 1- 25 (47%) P-value = 0.985
- 16 (5%) 2 - 4 (8%) P-value = 0.876
Lenke type - 114 (33%) 3 - 14 (26%) P-value = 0.889
- 11 (3%) 4-0 P-value = 0.778
5 29 (8%) 5 - 4 (8%) P-value =0.118
6 - 35 (10%) 6 -6 (11%) P-value = 0.063
A - 130 (37%) A 21 (40%) P-value = 0.262
Lumbar modification B - 82 (24%) - 11 (21%) P-value = 0.436
C - 136 (39%) C 21 (40%) P-value = 0.121
Hypo - 83 (24%) Hypo - 9 (17%) P-value = 0.702
Thoracic modification Normal - 205 (59%) Normal - 30 (567%) P-value = 0.266
Hyper - 60 (17%) Hyper — 14 (26%) P-value = 0.070
The average value of the main curve 65.5+24.58°Cobb 70.2£28.24°Cobb P-value = 0.161

IS — idiopathic scoliosis, NAP - neuraxial pathology.
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Figure 4. Location of the apical vertebra or disc of the main arch in patients in
groups 1 (blue) and 2 (red).
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Figure 5. The conus medullaris is located in group 1 (blue) and group 2 (red).

syringomyelia and specific symptoms before deformity correc-
tion,>®142” and some consider it not necessary.?"28-33

Safety of deformity correction without untethering is doubtful
since the neurological symptoms of a fixed spinal cord may appear
later;** in addition in patients with “asymptomatic” tethered cord and
scoliosis, preventive untethering is recommended and can show
improvement of scoliosis less than 45°Cobb.%

In our clinic, we recommend the following approaches for

treating occult neuraxial pathology in idiopathic scoliosis:

For asymptomatic Chiari 1 without syringomyelia, non-tension
syringomyelia, SCM type I, and filum terminal lipoma with normal
conus medullaris position, we recommend correcting the deformity
with subsequent observation.

We recommend a preliminary neurosurgical procedure before de-
formity correction for patients with tumors, Chiari | with syringomyelia,
tense syringomyelia, SCM type |, and low-lying conus medullaris.

If a patient has a tumor, Chiari anomaly, or syringomyelia, an
MRI of the brain is mandatory.

MRI is an alternative to X-ray and CT

CT scans on pediatric patients delivered a higher dose than
on adults.®® Since the 2000s, several methods have been develo-
ped to reduce radiation exposure during X-rays and CT in children.
These methods include special pediatric tomography settings, low-
-dose tomography, biplanar slot scanning imaging, and scoliome-
ter. Additionally, CT can be replaced with MRI and ultrasound, if
possible. However, new studies indicate an increased risk of origin
of malignant tumors after CT during life in children.3”*? In addition,
there is evidence that CT scans can affect the reproductive system
in women, including females with AIS. For example, studies have
found associations between CT radiation exposure and unsucces-
sful pregnancy attempts, spontaneous abortion, and congenital
malformations in newborns. Therefore, minimizing radiation expo-
sure during spine surgery in pediatric patients, including adolescent
girls, is important.*®

Several studies have compared the effectiveness of X-ray, CT,
and MRI in assessing scoliosis and preoperative planning of screw
size and trajectory. These studies have reported both positive and
negative results. 44

CONCLUSION

We believe an MRI of the spine should be performed in the early
stages of IS. Several patients with IS may have hidden NAR and a
neurosurgical procedure can prevent scoliosis progression at the
early stages. This pathology includes Chiari | anomaly, tethered spi-
nal cord, some types of syringomyelia, and tumors. The main signs
of hidden NAP in IS are early onset deformity, left-sided thoracic
curve, male gender, and thoracic kyphosis > 40°Cobb.

MRl is also a useful tool for planning deformity surgery, reducing
radiation load, and can replace preoperative CT.

Page 4 of 4



HIDDEN NEURAXIAL PATHOLOGY IN IDIOPATHIC SCOLIOSIS: ORIGINAL RESEARCH

Table 4. Comparison of the pedicle width of the Th1-L5 vertebrae measured by CT and MRI in five patients with different types of idiopathic scoliosis.

Patient 1 Patient 2 Patient 3 Patient 4 Patient 5
Patients Lenke 1 Lenke 6 Lenke 6 Lenke 3 Lenke 6
Main curve 50°Cobb Main curve 53°Cobb Main curve 88°Cobb Main curve 103°Cobb Main curve 99°Cobb
Method MRI CT MRI CT MRI CT MRI CT MRI CT
Side right | left | right | left | right | left | right | left | right | left | right | left | right | left | right | left | right | left | right | left
Th1 4.3 7.2 6.1 7.8 5.1 5.4 7.1 73 | 102 | 97 8.6 6.9 8.0 7.1 10.0 | 80 3.6 3.8 4.6 4.8
Th2 4.0 6.4 2.7 4.0 6.6 6.4 4.0 4.5 7.0 8.0 5.0 5.8 7.0 6.2 7.5 7.3 2.9 3.9 3.6 4.8
Th3 3.8 5.7 3.0 4.1 7.4 7.6 5.9 5.9 5.1 5.0 3.7 4.4 6.0 6.0 5.0 7.0 2.8 24 | 3.1 3.0
Th4 4.8 3.9 35 2.5 7.4 8.2 6.1 6.9 5.5 5.1 35 3.7 5.0 5.3 6.0 7.3 35 1.9 3.3 1.0
Thb 6.8 1.0 5.9 2.0 7.4 7.4 5.9 6.9 4.6 4.1 3.3 2.6 6.6 5.9 7.0 4.0 2.9 1.2 3.5 1.3
Th6 4.2 1.9 3.3 1.6 6.6 6.3 5.6 4.8 5.5 49 3.8 3.1 6.6 6.7 7.3 3.0 3.9 2.1 3.8 1.1
Th7 4.8 4.0 4.3 3.0 7.5 7.3 4.7 5.4 6.8 5.1 4.2 3.2 6.0 4.2 6.7 2.5 4.0 2.3 4.1 2.3
Th8 4.0 5.0 2.2 3.2 3.2 2.1 2.7 5.9 5.8 6.1 4.4 6.1 7.0 6.5 3.0 3.8 2.3 35 2.7
Th9 4.0 5.2 3.3 35 1.9 2.1 4.0 3.1 5.3 4.9 4.7 3.7 6.8 7.3 5.9 5.0 4.8 3.7 4.4 3.3
Th10 35 7.3 2.1 5.5 1.7 2.9 3.9 4.3 6.0 6.3 5.9 6.2 7.4 6.2 6.0 6.7 4.7 6.4 3.8 6.3
Th11 5.5 7.8 7.9 6.7 25 4.6 7.9 5.7 5.7 6.2 5.3 85 8.1 8.3 7.0 9.0 6.6 7.7 5.3 6.6
Th12 9.5 8.5 7.4 7.2 4.2 4.3 5.7 4.3 5.6 9.8 3.7 9.3 8.9 9.0 6.0 8.0 5.2 5.1 2.3 4.4
L1 8.4 7.6 6.3 5.5 6.1 45 8.6 6.7 5.1 6.4 3.8 55 6.4 6.6 8.0 6.0 4.4 4.4 3.8 4.1
L2 6.9 7.0 7.2 5.2 3.6 35 6.5 7.5 7.3 8.0 7.1 6.0 8.0 7.3 9.5 7.0 5.7 5.2 5.8 4.2
L3 9.2 6.1 103 | 83 7.0 35 | 116|108 | 95 8.4 8.6 7.8 9.6 9.7 | 100| 9.0 6.9 7.0 7.8 6.4
L4 106 93 | 10.1| 8.1 10.0| 89 | 130 82 | 10.0| 11.0| 9.1 115 95 | 123| 11.0| 90 | 10.0| 100| 88 | 104
L5 16| 11.3] 136 | 13.0| 94 70 | 10.7| 80 | 15.0| 130 123 | 164 | 16.0| 16.0| 16.0| 140|110 | 13.0 | 120 | 16.0
p-value [0.399(0.293 0.6050.438 0.065(0.209 0.937(0.654 0.5686|0.904

CT - computer tomography, MRI — magnetic resonance imaging
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