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COMPARISON OF PAROTID AND SUBMANDIBULAR
SALIVARY GLANDS BENIGN AND MALIGNANT
TUMORS WITH MRI FINDINGS
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Objective: Salivary gland tumors constitute %6 of the head
and neck masses with 30 types(1,2). Differentiating benign
and malign determining pathological types are important
for deciding treatment(3). Radiology has an important role
in diagnosis and biopsy(4). Similar tumors can be observed
in different glands. Studies showed there is difference in
recurrence rates of parotid and submandibular pleomorphic
adenomas(PA)(5). We aimed to compare the MRI and demo-
graphic differences between different tumors and tumors
with the same pathological diagnosis but in different glands.

Materials and methods: From 15.02.2019 to 30.09.2021
356 patients with biopsy for salivary gland lesions were
evaluated retrospectively. 15 with history of radiotherapy
were excluded. 107 having an MRI before biopsy were
included. Images were evaluated without knowledge of
diagnosis. Age, gender, lesion side, shape-margin features
and diameters were recorded. Average apparent diffusion
coefficients(ADC) values, tumor-to-spinal cord signal
intensity ratios on T1(T1SIR) and T2(T2SIR) weighted
images of lesion were measured by placing 0.2 cm? ROIs
with 5 points at the same level to the spinal cord, avoiding
the cystic—necrotic areas. SPSS version 22.0 was used for
statistical analysis. Normal distribution was determined by
Kolmogorov Smirnov test. Mann Whitney-U, Kruskal Wal-
lis, Chi-Square tests were used for comparing the groups.

Area Under Curve, cut-off point, sensitivity and specificity
were calculated. p<0.05 was considered statistically signifi-
cant. The study was approved by Ethical Committee.

Results: The mean age was 53.34+16.89(48 female, 59
male). There were 88 parotid(82.2%) and 19 submandibu-
lar(17.7%) lesions. In the parotid lesion group, the mean age
was 53.89+17. As a result of biopsies, 39 PA, 29 Warthin
tumor(WT), 19 malignant tumors(MT)(5 metastases, | malig-
nant melanoma, 4 mucoepidermoid, 3 squamous cell(SC), 3
salivary duct, 2 myoepithelial, 1 secretory carcinomas) and
6 other benign tumors(oBT)(1 oncocytoma, 4 basal cell ade-
noma, 1 cystadenoma) were diagnosed. In the submandibular
group, the mean age was 50.78+16.62 and 14 PA, 1 WT, 4
MT(1 SC, 1 adenoid cystic carcinoma, 2 metastases) were
diagnosed(Tablel). A significant difference was observed
between benign and malign tumors in terms of border and
shape(p=0.00, p=0.00). There were significant differences in
age, mean ADC, T1SIR and T2SIR values between PA and
WT, PA and MT, WT and MT and between all three(Table 1).
We also detected significant differences in short axis length,
T1SIR and T2SIR values between PAs on parotid and sub-
mandibular glands(p<0.05)(Table 2). ROC analyses, cut off,
specificity and sensitivity values are shown in Table 3.

Conclusion: Recurrence of PA is up to 7% in parotid gland
whereas it is extremely rare in submandibular PA(6, 7).
Some studies shows that this difference is caused by his-
topathological subtypes, capsule integrity and microsatel-
lites(5,8). The differences in the evaluation of ADC and
T1SIR shown in our study might be due to these pathologi-
cal features. Differentiation of salivary gland tumors from
each other is important for the selection of the appropriate
treatment(3). ADC, T1SIR and T2 SIR values can be used
in this distinction alongside conventional MRI features and
may be important in detailing the pathological diagnosis and
increasing the frequency of follow-up depending on the risk
of recurrence.
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THE EFFECT OF AGE AND GENDER ON CERE-
BRAL WHITE MATTER DIFFUSIVITY CHANGES
IN CHILDREN.
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Eksioglu'
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Objective: Myelination is a dynamic process that continues
after birth. One of the MR imaging techniques diffusion-
weighted imaging (DWI) and measurement of apparent dif-
fusion coefficient (ADC) is a guide for normal brain devel-
opment. The aim of this study is to show the role of DWI
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and ADC maps in monitoring the normal development of
myelination in children, and to determine ADC values in
corpus callosum (CC) and temporal regions (TL).

Material and methods: A total of 112 children (mean age
98 +52.9 months), 57 of whom were male, were included in
the retrospective study in which MRI images were reevalu-
ated. Participants were divided into four age groups between
0 and 202 months. DWI and ADC maps were obtained from
both sides of CC and parahippocampal sulcus white matter
in both TL. Averages of ADC values were determined.

Results: It was found that ADC values decreased in all
measurement areas as the age progressed (p< 0.005). This
change was significant on both sides of the TL and left half
of the CC genu and body. ADC value did not change accord-
ing to gender and measured side.

Conclusion: ADC values decrease with progressive increase
of age. Using ADC values of CC and TL, the development
of normal myelination in the brain and changes caused by
puberty can be distinguished from other pathologies.

Keywords: ADC, corpus callosum, temporal lobe, children,
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AN INCIDENTAL TECTAL PLATE LIPOMA
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Objective: Intracranial lipomas are rare, slow-growing,
benign, congenital lesions accounting for 0.1-0.5% of all
primary brain tumors(1). Tectal plate lipomas constitute
approximately 25% of intracranial lipomas and are located
within the quadrigeminal cistern(2). Although they are
asymptomatic and found incidentally, they can cause mass
effect resulting in hydrocephalus or seizures very rarely(3).
Surgical management can be considered if there is a mass
effect(4). The differential diagnoses are tectal plate glioma,
tectal plate cyst, arachnoid cyst, dermoid cyst and epider-
moid cyst(3). It is also known as quadrigeminal cistern
lipoma, quadrigeminal plate lipoma, superior vermis lipoma
and superior medullary velum lipoma. The diagnosis is
always certain on imaging, and therefore histopathological
confirmation is never practically required.

Case Presentation: A 63-year old male patient is referred to
the radiology department to obtain intracranial and extracra-
nial MRA with a prediagnosis of probable arterial occlusion.
The MRA images demonstrated no occlusion within cerebral
vascular structures but incidentally, a left tectal plate mass
is noticed. To reveal the signal characteristics of the lesion,
a contrast-enhanced brain MRI is planned. The lesion can
not be appreciated on axial T2-weighted images and flair
sequence. Axial and sagittal T1-weighted images clearly
demonstrated a lesion located at the left quadrigeminal cis-
tern abutting the tectal plate. The postcontrast image showed
no difference from the precontrast T1-weighted image. The
lesion was reported as tectal plate lipoma that was found
incidentally.

Conclusion: Intracranial lipomas are not very common in
the population. The tectal plate is even a rarer location for
intracranial lipoma. When one keeps in mind that the tec-
tal plate is a possible location for a lipoma, then it is not
very hard to diagnose a tectal plate lipoma just by look-
ing at T1-weighted images. The radiologic diagnosis is so
confident that there is no requirement for histopathological

verification. Intracranial lipomas do not cause any symptoms
except very rare instances i.e. when it hinders the passage of
cerebrospinal fluid and causes hydrocephalus.
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EVALUATION OF CRANIAL LTIPOMAS WITH SUS-
CEPTIBILITY-WEIGHTED IMAGING

ADEM YOKUS'

Wan Yiiziincii Yil University, Department Of Radiology,
Van, Turkey

Objective: Susceptibility weighted imaging (SWI) creates
contrast differences between adjacent tissues using focal tis-
sue susceptibilities. In this study, our aim is to describe the
blooming that occurs in cranial lipomas and to discuss its
relationship with localization.

Material and methods: Patients who underwent cranial
MRI and CT imaging and detected lipoma in our hospi-
tal between January 2014 and December 2020 were ana-
lyzed retrospectively. 29 patients (16 male, 13 female,
mean age 46.82+15.56 years, age range:18-74) who had
brain CT and MRI with SWI were included in the study.
CT images were examined to confirm fat density and to
evaluate calcification content. MR imaging was performed
using a 1.5 Tesla scanner (Magnetom-Symphony, Siemens-
Medical-Systems, Erlangen-Germany). Parameters for SWI
were as follows: TR/TE:50/40 ms, slice thickness:3mm,
matrix:395x574, FOV:220mm, bandwidth:80kHz, acquisi-
tion time:3.03minutes.

Results: Location of intracranial lipomas was as follows: 5

choroid plexus, 4 quadrigeminal cistern, 3 parafalcine, 1 pin-
eal, 6 pericallosal, 1 suprasellar, 2 tentorium, 7 scalp. Five
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pericallosal lipomas were curvilinear type, and complete
blooming was observed. Peripheral blooming was present
in tubulonodular type. Complete blooming was detected in
lipomas located in the choroid plexus, parafalcine, supra-
sellar and tentorium. Of quadrigeminal lipomas, 3 were
complete, and 1 showed peripheral blooming. In pineal
lipoma, there was peripheral blooming as well as central
punctate blooming. Peripheral blooming was observed in
subcutaneous lipomas. Corpus callosum dysgenesis in three
patients and focal cortical dysplasia in one patient with peri-
callosal lipoma, epidermoid cyst in one patient with choroid
plexus lipoma, and arachnoid cyst in one patient with supra-
sellar lipoma were detected as associated anomalies.

Conclusion: Peripheral blooming in subcutaneous lipo-
mas can be explained by the minimal chemical shift between
subcutaneous adipose tissue and adipose tissue of lipoma.
The most obvious cause of complete blooming in intracra-
nial lipomas is probably the strong chemical shift between
adipose tissue and CSF. The reduction in short diameter in
lipomas may contribute to the formation of complete bloom-
ing, with the incorporation of blooming on opposing walls.
For example, the short diameter of the quadrigeminal lipoma
with peripheral blooming was 7.3 mm, while the diameter
was 1.7 mm, 1.8 mm, and Smm, respectively, in those with
complete blooming. It can be thought that contour lobulation
in intracranial lipomas, especially in pericallosal lipomas,
aggravates the blooming artefact by increasing the chemical
shift and intravoxel phase shift. During the embryonic period,
microscopic calcification and mineralization occur in the dif-
ferentiation process of the meninx primitiva into lipoma. Cen-
tral punctate blooming detected in the pineal lipoma may be
due to these microscopic calcifications and/or mineralizations.

Keywords: Complete blooming, Cranial lipoma, Peripheral
blooming, Susceptibility-weighted imaging
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RELATIONSHIP BETWEEN PRESENCE AND
LOCATION OF ARTERIAL TRANSIT ARTIFACTS
SEEN ON ARTERIAL SPIN LABELING AND DIGI-
TAL SUBTRACTION ANGIOGRAPHY STENOSIS
PERCENTAGE IN PATIENTS WITH INTERNAL
CAROTID ARTERY STENOSIS
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Objective: Arteriyel transit artifact (ATA) is an artifact seen
on arterial spin labeling (ASL) perfusion magnetic reso-
nance imaging (MRI) (1). They represent the protons not
reached to parenchymal level, and they are observed in a ves-
sel with slow flow due to proximal stenosis or collateral flow
secondary to proximal occlusion (2). In the case of arterial
stenosis, their localization may correlate with the percentage
of stenosis. Our aim was to evaluate the correlation between
the presence and localization of ATAs and the percentage
of stenosis in internal carotid artery (ICA) stenosis patients.

Materials and Methods: The study was approved by Bursa
Uludag University Faculty of Medicine Clinical Research
Ethics Committee (Decision Number: 2021-18/16). Sev-
enteen patients with significant degree (>%50) unilateral
ICA stenosis diagnosed with Digital Subtraction Angi-
ography (DSA) and went to ASL Perfusion MRI imaging
in the same period with DSA between May 2020 - March
2021 were included in our study. Presence, localization of
ATAs, hypoperfusion presence on ASL perfusion imag-
ing, and demographic findings were determined. Patients
were grouped according to ASL presence and localization.
Groups were compared for the significant difference between
stenosis percentages.

Results: Mean, standard deviation, minimum, and maximum
rates of stenosis were %76.2, 15.9, 51, 99.9, respectively.
ATA was seen in %70.6 (12/17) of patients, %35.3 (6/17)
in ICA and middle cerebral artery (MCA), 23.5% (4/17) in
the distal branch of MCA only, 11.8% (2/17) in ICA only.
The stenosis rate was significantly higher in patients with
ATA than patients without ATA (%84.3 + 10.7 vs. %56.7 +
5.23, p=0.002). Stenosis rates were significantly different
between groups with different ATA localizations (p=0.013).
The mean rate of stenosis was %95.7 + 5.9 in the patients
with ATA seen in ICA only, %88.4 + 3.5 in the patients with
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ATA seen in ICA and MCA, %72.5 + 9.1 in the patients with
ATA seen in the distal branches of MCA.

Conclusion: ATAs are primarily described as a finding of
collateralization in the setting of stroke or Moya - Moya
syndrome (3,4). ATA presence has been found to be corre-
lated with severe (>70%) stenosis and symptoms in carotid
artery stenosis patients (5). However, ATA presence may
produce errors in CBF quantification of ASL (6). There is
no study investigating the relationship between ATA locali-
zation and stenosis severity in the literature. In conclusion,
ATA presence in ICA - MCA territory may represent a
severe degree of proximal ICA stenosis. Also, the presence
of ATA in ICA may be the reflection of a critical level ICA
stenosis. In the evaluation of ASL, care must be taken for
ATA in ICA or MCA territory in carotid artery stenosis
patients.

Keywords: Perfusion Magnetic Resonance Imaging,
Internal Carotid Artery Stenosis, Angiography, Digital
Subtraction
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DIAGNOSTIC EFFICIENCY OF MULTIPARAMET-
RIC MRI TO ASSESS IDH-1 MUTATION STATUS OF
ADULT ASTROCYTOMA
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"University Of Kyrenia
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Objective: Multiparametric MRI has long been used for
brain tumor diagnosis. In 2021 WHO classification of tumor
of the central nervous system, adult-type astrocytoma is clas-
sified as isocitrate dehydrogenase-1 (IDH-1) mutant (IDH, )
and IDH-1 wildtype (IDH,,,), aka glioblastoma (1). IDH1
status has also a similar prognostic value as the tumor grade
(1). We prospectively evaluated the diagnostic efficiency
of different MR parameters calculated from multipara-
metric MRI to detect the IDH-1 mutation status of adult
astrocytoma.

Materials and methods: Forty-three lesions revealed in 28
adult patients (9 women, 19 men ranging 34-89 years old
of age) with histologically proven 16 IDH,, and 27 IDH,
astrocytomas were prospectively evaluated with multipara-
metric MRI. Besides anatomic imaging, contrast-enhanced
T2* and T1 weighted perfusion, diffusion, diffusion kurtosis
images, and multivoxel MR spectroscopy (TE=144 ms) were
obtained on a 3T MR scanner. ROIs were manually drawn
from tumoral areas by avoiding regions with large necrosis,
hemorrhages, cysts, and large vessels. All parameters except
spectroscopic data in tumors were normalized to that in con-
tralateral normal-appearing white matter. The normalized
ADC, rCBYV, Ktrans, Kep, Ve, iAUC, Chi?, ADC-K, ADC
computed, ADC threshold, kurtosis, DKI-D, DKI computed
values, and Cho/Cr and NAA/ Cr ratios were calculated by
standard software and statistically tested by the independent
sample t-test assuming unequal variances, 2-tailed Pearson
correlation coefficients and ROC analysis independently.

Results: IDH1/2 mutation status were accurately detected by
normalized rCBV (IDH,,=086+0,39 vs IDH,,,=2,37+1,07),
Ktrans (IDH,,=0,80+0,70 vs IDH,,=3,92+2,81), Chi?
(IDH,,=1,03+0,57 vs IDH,,,=2,77+1,57), ADC threshold
(IDH,,=0,80+0,13 vs IDH,,=0,95+0,12), and kurtosis
(IDH,,=0,55+0,11 vs IDH,,,=0,86+0,22) values (p < .001)
(Fig 1). IDH-1 mutation is correlated with rCBV (0.645, p
< .001), Ktrans (0.561, p < .001), Chi? (0.552, p < .001),
ADC threshold (0.543, p < .001) and kurtosis (0.642, p <
.001) values. Among these parameters, the cutoff value of
normalized kurtosis ratio of 0,66 (ROC:0,979), the Ktrans
ratio of 1,43 (ROC:0,972), and the rCBV ratio of 1,46
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(ROC:0,965) have the same diagnostic accuracy (sensitiv-
ity:90,9%, specificity:7,7%, p < .001) to assess the IDH-1
mutation status followed by the cutoff value of Chi ratio of
0,98 (ROC:0,930) with 90,9 sensitivity and %3,85 specific-
ity (p < .001) and the ADC threshold of 0,88 (ROC:0,902)
with 81,8% sensitivity and %1,54 specificity (p < .001) (Fig 2).

Conclusion: Multiparametric MRI is a very useful tech-
nique for the noninvasive assessment of the IDH-1 mutation
status of astrocytoma. A combination of different parameters
and their cutoff values obtained from different advanced
MRI techniques is quite useful for the accurate detection of
the IDH-1 mutation status of the tumor.

Keywords: IDH mutation, Astrocytoma, Multiparametric
Magnetic Resonance Imaging, Kurtosis
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EVALUATION OF THE RELATIONSHIP BETWEEN
PATHOLOGICAL DIAGNOSIS AND MAGNETIC
RESONANCE IMAGING FINDINGS IN PATIENTS
WHO UNDERWENT ULTRASOUND-GUIDED
BIOPSY FOR PAROTID GLAND MASS
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Objective: Fine needle aspiration biopsy (FNAB) and core
needle biopsy (CNB) are safe methods used in the definitive
diagnosis of parotid gland masses with suspected neoplasia
[1-3]. In this study, we aimed to evaluate the correlation
between pathological diagnosis and magnetic resonance
imaging findings in patients who underwent ultrasound-
guided biopsy for parotid gland mass.

Materials and methods:The clinical records of 50 patients
who underwent magnetic resonance imaging (MRI) before
biopsy were reviewed retrospectively. After needle biopsy
total excisional surgery was performed in 22 cases. We
compared the diagnostic accuracy of MRI with incisional
and excisional biopsy results. Statistical analyses were done
using SPSS for Windows 11.5(SPSS Inc, Chicago, IL, USA).
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Pearson Chi-Square test was used to compare the preopera-
tive MRI diagnoses and the pathological examination diag-
noses after biopsy. In addition, preoperative MRI diagnoses
and surgical histopathological diagnoses were compared in
patients who underwent surgery after biopsy. P-value <0.05
was considered statistically significant.

Results: Twenty-three (46.0%) patients were female and
27(54.0%) patients were male. The median age at presenta-
tion was 58.0 (mean:55.8, range:22-89) years. There were
cystic components in 18(36.0%) masses on MRI. After intra-
venous contrast medium administration, contrast enhance-
ment was observed in 45(90.0%) masses on T1-weighted
MRI. MRI appearances of parotid lesions were compatible
with pleomorphic adenoma in 13 cases, Warthin’s tumor in
12 cases, lymphadenopathy in 5 cases, normal lymph node
in 5 cases, metastasis in 5 cases, mucoepidermoid cancer
in 1 case, adenoid cystic carcinoma in 1 case, lymphoma
in 1 case, venous malformation in 1 case, acute parotitis in
1 case, and cyst in 1 case. FNAB was performed in 39 and
CNB in 11 cases. MRI diagnosis and pathological exami-
nation diagnoses were parallel in 10(77.0%) pleomorphic
adenoma cases, in 8(66.7%) Warthin’s tumor cases, in
3(60.0%) metastasis cases, in 2(40.0%) lymphadenopathy
cases, in 2(40.0%) reactive lymph node cases, in 1(100%)
mucoepidermoid cancer case, and 1(100%) lymphoma case
(p=0.009). An excisional biopsy was performed in 22 cases.
Correlation between MRI diagnoses and pathological results
was reported in 4/6(66.7%) Warthin’s tumor, in 7/7(100.0%)
pleomorphic adenoma, in 2/3(66.7%) metastasis, and in
1/2(50.0%) mucoepidermoid cancer cases (p=0.067).

Conclusion: The accuracy rate of MRI in the diagnosis of
parotid gland tumors was 63.6%. MRI diagnoses and biopsy
results were statistically compatible (p=0,009). In parotid
gland masses, the accuracy, sensitivity, and specificity rates
of MRI were reported 88.4%, 81.2%, and 90.5% respectively
[4]. MRI can play an important role in the diagnosis and
surgical planning of parotid masses.

Keywords: Magnetic Resonance imaging, Parotid gland,
Ultrasound-guided biopsy
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A FORGETTEN RADIOCONTRAST: IOFENDYLATE
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Objective: Recognition to deposit due to contrast agents is
important for accurate diagnosis. Effects due to withdrawn
contrast agents may be overlooked, especially by the new
generation of radiologists who had not used these methods.
Iofendylate is one of such oli-based contrast agents used in
myelography from 1944 to 1988 (1). However, it was with-
drawn due to the risk of severe arachnoiditis (2).

Case Presentation: 69 years old woman had been admitted
to the emergency department for syncope and headache. In
her systemic history she had diabetes mellitus, hypertension,
chronic kidney disease and coronary artery disease. Her
physical examination and laboratory studies were normal.
In the cranial computered tomography (CT) taken in our
department, senile and chronic ischemic changes and multi-
ple milimetric calcifications in the subarachnoid space were
detected. When the clinical history was questioned again,
she stated that she had a myelography when she was 30 years
old. The patient was discharged after symptomatic treatment.

Conclusion: Many different contrast agents have been used
in radiological imaging throughout history, and some of
them have been withdrawn due to their side effects and the
availability of more effective contrasts or imaging meth-
ods (3). Some drugs and contrast agents can accumulate in
various tissues (4). Because of this phenomenon, radiolo-
gist should be aware of such deposits to avoid misdiagno-
sis. Intracranial calcifications are frequently encountered

in radiology practice. Depending on age and neurodegen-
eration, they are observed in the parenchyma, pineal gland,
habenula, choroid plexus, basal ganglia and dura (5). In
addition, we can see calcifications after some infections and
vascular malformations. Nodular subarachnoid calcifications
may also be encountered in remnants of cysticercosis and
toxoplasma infection (6). Iofendylate was that used for mye-
lography from 40s to the late 80s. Since the first periods of
its use, there are studies in the literature showing arachnoidi-
tis and related adhesions and subarachnoid-subdural nodu-
lar calcifications in the intracranial and spinal region (7,8).
Iofendylate was withdrawn because of serious arachnoiditis
and with the increasing number of water-soluble contrasts(1).
Knowing this kind of side effects of contrast agents is impor-
tant to correct diagnosis especially by the new generation of
radiologists who had not used these methods.

Keywords: Contrast, lofendylate, Arachnoiditis,
Myelography
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EVALUATION OF ARACHNOID GRANULATIONS IN
THE CRANIAL DURAL SINUSES WITH CONTRAST-
ENHANCED 3D T1-WEIGHTED MAGNETIC RESO-
NANCE IMAGING

Hatice Kaplanoglu', Veysel Kaplanoglu?, Aynur Turan!,
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"Health Sciences University Digkap: Yildirim Beyazit Train-
ing And Research Hospital, Department Of Radiology,
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Objective: Several studies in the literature have used
contrast-enhanced magnetic resonance imaging (MRI)to
investigate arachnoid granulations (AGs) protruding into
the cranial dural sinuses. The current study aimed to inves-
tigate the protrusion of AGs into the superior sagittal sinus
(SSS), transverse sinus (TS), straight sinus (StS) and con-
fluence of sinuses (ConfS) and determine the frequency of
brain herniation into giant AGs using contrast-enhanced 3D
T1-weighted MRI.

Materials and methods: Images of 300 patients with
intra-sinus AGs who underwent contrast-enhanced
3D TI-weighted thin-slice MRI were retrospectively
re-evaluated.

Results: A total of 889 focal filling defects of AGs, at least
one in the dural sinus, were detected.Of the filling defects
of AGs, 183 were in the right TS, 222 in the left TS, 265 in
SSS, 185 in StS, and 34 in ConfS. AGs were most common
in the anterior superior portion of SSS, at the junction with
the vein of Galen and in the lower 1/3 of StS, and in the mid-
lateral portion of TS. Brain herniation into AGs was detected
in eight (2.7%) of the patients included in the study. All the
filling defects detected in the dural sinuses on post-contrast
3D T1-weighted images were isointense with cerebrospinal
fluid and had round, oval or lobulated contours. A positive
correlation was found between patient age and the size and
number of AGs (r=0.181, p<0.01 and r=0.207, p<0.001,
respectively). It was observed that the size and number of
AGs increased as the age of the patients increased.

Conclusion: The distribution, shape, number and size of
intra-sinus AGs can vary considerably. Brain herniation
into AG can also be seen. 3D cranial MRI sequences can be
safely used in the evaluation of AGs.

Keywords: Arachnoid granulations, Dural sinuses, Mag-
netic resonance imaging, 3D T1-weighted
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TELESCOPIC CONFIGURATION WITH A FLOW
DIVERTER DEVICE AND STENT FOR FUSIFORM
INTRACRANIAL ANEURYSMS
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Objective: This study is aimed to present the long-term
results of the telescopic configuration created with a flow
diverter device (FDD) and stent for fusiform intracranial
aneurysms.

Materials and Methods: Between September 2016-Sep-
tember 2021, patients who underwent endovascular aneu-
rysm treatment with the telescopic configuration using an
FDD and stent were reviewed, retrospectively. O’Kelly-
Marotta (OKM) grading scale was used to aneurysm occlu-
sion rates. Patients’ demographics, aneurysm features, com-
plications, clinical and angiographic outcomes, long term
results were noted.

Results: There were 11 patients (6 female, 5 male) with a
median age of 56-year-old (min.-max.: 39-69-year-old). All
patients had a fusiform aneurysm. 72.8% (n==8) of the aneu-
rysms were located ICA, 18.1% (n=2) basilar, 9.1% (n=1)
MCA. The median aneurysm length was 21 mm (min.-max.:
17-30 mm). The technical success rate was 100%. There
was no procedure-related complication. According to OKM
grades, A3 was observed in 4 patients, A2 in 6 patients,
and B2 in 1 patient, intraoperatively. The follow-up period
was 30 months (min.-max.: 0-48 months). Total aneurysm
occlusion was observed in 63.6% (n=7) of patients. Aneu-
rysm remnant was observed in 27.2% (n=3) of patients
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without a size increase. The mortality rate was 9.1% (n=1).
This patient experienced early acute stent thrombosis due
to self-interrupting antiaggregant medication after hospital
discharge. In other patients, modified Rankin scales were 1
or 2 that indicated good clinical outcomes.

Conclusion: Telescopic configuration with FDD and stent
was a safe and effective approach for reconstructing a fusi-
form aneurysm.

Keywords: Telescopic stent, fusiform aneurysm, endovas-
cular treatment.
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DIFFERENTIATION OF MEDULLOBLASTOMA
MOLECULAR SUBTYPES WITH MULTIPARAMET-
RIC MRI FINDINGS INCLUDING MAGNETIC RESO-
NANCE IMAGING-BASED TEXTURE ANALYSIS
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Objective: The aim of our study was to differentiate medul-
loblastoma molecular subtypes with multiparametric MRI
findings including magnetic resonance imaging-based tex-
ture analysis.

Materials and methods: Fifty-eight patients with preopera-
tive MRI and histopathological diagnosis of medulloblas-
toma after surgery were included in our study. The patients
were divided into two groups as SHH pathway active and
group 3/group 4 medulloblastoma. Morphological findings
in brain MRI, ADC measurements and texture analysis fea-
tures of the lesions in both groups were compared.

Results: Thirty-two (55.2%) of 58 medulloblastoma patients
included in the study were SHH pathway, while the others
were group 3-4 molecular subtype. Among the morphologi-
cal findings, being out of midline or in the cerebellar hemi-
sphere (p<0.001), peri-tumoral edema (p=0.041), macrocyst
(p=0.001) and nodular involvement/lobulation (p=0.002),
as well as heterogeneous contrast enhancement (p=0.002)
0.011) were statistically more common in SHH active
tumors. The ratio of the solid part of the tumor to the thala-
mus in ADC measurements was statistically significantly
lower in SHH tumors (p<0.001). When the threshold value
for this ratio was determined as 0.855, the sensitivity was
82.1% and the specificity was 92.3%. As for texture analysis
parameters, kurtosis (p=0.023), SumOfSqs (p=0.022) and

01-10-50-90% percentile (respectively p=0.011; p=0.001;
p=0.006; p=0.013) values obtained from ADC images
and kurtosis (p=0.041), SumOfSqs (p=0.005), SumVarnc
(p=0.014), SumEntrp (p=0.032) values obtained from T1W
images were statistically significant in differentiating SHH
and group 3/ group 4 medulloblastoma.

Conclusion: The use of morphological MRI findings, ADC
measurement, and texture analysis parameters provide use-
ful diagnostic information in identifying medulloblastoma
molecular subtypes.

Keywords: medulloblastoma, ADC measurement, texture
analysis, brain MRI, Sonic hedgehog
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INTER-RATER RELIABILITY OF CHOLESTEA-
TOMA LOCALIZATION WITH MRI GUIDED TEM-
PORAL BONE CT
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Objective: Non-echo planar diffusion weighted
imaging(DWTI) is very sensitive do detect even very small
cholesteatomas. However, due to the lack of anatomical
detail in diffusion imaging, temporal bone CT is definitely
evaluated (1). This study aimed to evaluate the inter-rater
reliability of detection of exact localization of cholesteato-
mas by using CT and MRI together.

Material and methods: University ethics commit-
tee approval was obtained this retrospective study
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(ID:2021/0496 ). The word ‘cholesteatoma’ was scanned
in the radiological reports in the hospital archive. Patients
with MRI confirmed cholesteatoma in four years period were
included the study. Images with inadequate quality, patients
don’t have both CT and MRI and without cholesteatoma in
the current evaluation were excluded. Primarily cholestea-
toma confirmed from MRI, than the exact localization of the
lesion was evaluated in thin section temporal bone CT by
two independent radiologists. Localizations were described
as; external acoustic canal, mastoid (air cell/ antrum/ cavity),
periossicular (malleus/incus/ all), epitimpanium (medial/
lateral/superior), mesotimpanium, hypotimpanium, prus-
sak space, pars tensa and pars flaccida. Inter-rater reliability
assessed were based on the kappa coefficient (x), with x
<0 defined as no agreement, 0.01-0.20 as none to slight,
0.21-0.40 as fair, 0.41-0.60 as moderate, 0.61-0.80 as sub-
stantial, and 0.81— 1.00 as almost perfect agreement.

Results: 89 patients (45 woman) were included. The age
range was between 5 to 89 and the mean age was 39.07.
Inter-rater reliabilites were moderate to almost perfect
according to localization of cholesteatomas. ‘x’ changed
between 0.48 to 0.83 (Table 1).

Conclusion: In this study, inter-rater reliability in terms of
localization of cholesteatoma was moderate to almost per-
fect. While the highest agreement was in the evaluation of
mesotympanium, external acoustic canal and mastoid bone,
the lowest agreement was found in the evaluation of the
medial epitympanic recess. Surgical mapping is important
for the successfull surgery of cholesteatomas. Especially
when chronic otitis media presents, it is challenging to dif-
ferentiate cholesteatoma from other densities (2). Non-echo
planar DWI is very sensitive even for detecting very small
cholesteatomas (3). CT is perfect for anatomic detail (1).
Therefore, fusion imaging studies have come to the fore.
Few studies with a small number of patients reported that
fusion imaging is superior to evaluation with only CT or
MRI alone (2) (4). In this study with a large patient cohort,
we aimed to investigate how reliably we could detect cho-
lesteatomas without using fusion imaging.The limitation of
the study is that the localization of cholesteatomas were not
compared with surgical results. In conclusion, our results
revealed that without fusion imaging, the exact localization
of cholesteatomas can be determined in most of the cases
by combining CT and MRI.

Keywords: Cholesteatoma, Tomography, Magnetic Reso-
nance Imaging, Otitis Media
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SCHMORL’S NODE
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Objective: Limbus Vertebrae (LV) and Schmorl’s node (SN)
are pathological conditions that can mimic each other and
need to be differentiated (1,2). In this study, the percentages
of LV and SN and in which vertebral column they were most
common were evaluated. Comparison was made in terms of
genders and the frequency of coexistence in the same patient
was evaluated whether they were predisposing to each other.

Materials and methods: Approval for this retrospective
study was obtained from the institutional ethics commit-
tee. Patients who underwent all three MRI examinations
of the cervical, thoracic and lumbar vertebrae on 1.5 and
3.0 Tesla MRI devices (Philips Ingenia, 2017, Best, Nether-
lands) between 01.06.2020-31.12.2020, were retrospectively
evaluated. After excluding patients with trauma, operation,
malignancy, and congenital anomalies, the presence and
localization of LV and SN were determined in the remain-
ing 500 patients.

Results: 209 male (41.8%) and 291 female (58.2) patients
were included in the study. The mean age was 42.1+18.4.
LV was detected in 90 patients (18%) and SN in 204 patients
(40.8%). The number of patients with both LV and SN was
49 (9.8%). LV was most common at the lumbar level and SN
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was most common at the thoracic level. The incidence of
SN in the vertebral inferior plate was higher than in the LV
(p<0.001). When patients with and without LV were com-
pared, the presence of SN was observed more frequently in
patients with LV (Table 1). The frequency of SN (p<0.001)
and the presence of LV and SN together (p=0.021) were
found to be higher in male patients than in females. The
numbers of patients with single and multiple levels of LV
and SN are shown in Table 2.

Conclusion: Disc herniation usually follows a horizontal
course. However, herniation into the vertebral body in the
vertical direction also occurs (3). It has two different forms.
While the limbus vertebra (LV) develops at the vertebral
corpus corner and early adolescence, Schmorl’s node (SN)
forms centrally and increases with age (3,4). They occur
when the disc extends into the bone from weak points in
the end plate with axial loading (5). The exact cause of SN
is unknown (3). However, the higher incidence of SN in
individuals with LV compared to those without LV supports
a common or related pathogenesis. In the literature, LV is
reported at a single level in case reports (1). In our study,
approximately one third of the patients with LV were found
to have more than one level. SN has been reported in 38%
to 75% of the population (6). However, it has also been sug-
gested that the 10% to 16% rate is more realistic (7). In this
study, the percentage of patients with SN was 40.8. Con-
sistent with the literature, SN was more common in males
(6,7). Individuals who develop LV in early adolescence are
at increased risk for developing SN in the future.

Keywords: Cervical vertebrae, thoracic vertebrae, lumbar
vertebrae, magnetic resonance imaging.
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Objective: The aim of this study is to determine the distri-
bution of pineal gland volume according to age and gender,
as well as the frequency of incidentally detected pineal cysts
in children under 18 years of age.

Materials and methods: In this single-center retrospective
study, brain MRI examinations of children between the ages
of 1 month and 18 years old between May and October 2021
were evaluated after the approval of the local ethics com-
mittee. Maximum length (L) and height (H) were taken with
sagittal 3D cube T1(1mm3) images taken from 1.5 tesla MR
device (FOV 25, section thickness 1 mm, TR 550, TE min).
The volume was calculated (0.52xLxHxW) by taking the
width (W) from the axial T2 prop images taken with TR
5140,TE 89,FOV 24cm, 3mm section thickness.Statistical
evaluation of the data performed with SPSS 21.0. The distri-
bution of the data is evaluated with one sample Kolmogorov
Smirnov test. Data with normal distribution evaluated with
Student’s t test and abnormally distributed data were evalu-
ated with one-way ANOVA test. Data for continuous vari-
ables were given as mean + standard deviation. The change
in pineal gland volume with age was evaluated with the cor-
relation test. A value of P<0.05 was considered statistically
significant.

Results: A total of 380 patients, 222(58%) female and

158(42%) male, had a mean age of 10.4+4.5 years. The mean
pineal gland volume was measured as 80.0+47.2ml. The

@ Springer



410

Neuroradiology (2022) 64:399-422

patients were divided into 0-5 age Group 1,6-10 age Group
2,11-15 age Group 3 and post-16 age group 4 (Table 1). Pin-
eal gland volume in group-1 was statistically significantly
lower than the other groups(p=0.003). There was a sig-
nificant difference between group-1 and group-2(p=0.047)
and between group-1 and group-3(p=0.001).No significant
difference was found when the other groups were com-
pared with each other.(Table 2)Pineal gland cysts were
detected in 44(%11.6) patients. The pineal gland volume
was measured as 156.4+75.7 in 40% of these patients and
60% of them were girls, and it was found to be statistically
significantly higher than those without cysts(p<0.001).Pin-
eal gland volume was significantly higher in patients with
cysts than in patients without cysts (p<0.001)(table 3).
In patients without cysts, a weak positive correlation was
found between pineal gland volumes and the age of the
patients(r=0.171,p=0.001).

Conclusion: In this study, we found that pineal gland vol-
ume increased with age, did not change according to gender,
and gland size increased in the presence of pineal cyst. The
mean pineal gland volume was measured as 80.0+47.2ml in
children under 18 years of age. In conclusion, this study is
the largest series of studies evaluating pineal gland volume
with MRI in the pediatric population, and it has been shown
that the size increases with increasing age and the presence
of cysts

Keywords: pineal children

References:

1- Gray’s anatomy. 40th edition. [Edinburgh]: Churchill Liv-
ingstone/Elsevier, 2008. ISBN:0443066841

2- Smith AB, Rushing EJ, Smirniotopoulos JG. From the
archives of the AFIP: lesions of the pineal region: radio-
logic-pathologic correlation. Radiographics. 2010;30 (7):
2001-20.

3- Tien RD, Barkovich AJ, Edwards MSB. MR imaging of
pineal tumors. AINR Am J Neuroradiol 1990;11:557-565
4-Zee CS, Segall H, Apuzzo M, et al. MR imaging of pineal
region neoplasms. J Assist Comput Tomogr 1991;15:56 — 63
5- Sumida M, Barkovich AJ, Newton TH. Development of
the pineal gland: measurement with MR. AINR Am J Neu-
roradiol 1996; 17: 233-6.

6- Lacroix-Boudhrioua V, Linglart A, Ancel PY, Falip C,
Bougneres PF, Adamsbaum C. Pineal cysts in children.
Insights Imaging. 2011;2:671-678.

Head-Neck Radiology
Ref No: 35

@ Springer

Oral Presentation

CONTRIBUTION OF CONE BEAM CT TO EVALUA-
TION OF FACIAL NERVE IN TRAUMATIC FACIAL
PALSY

Ahmet Kursar Karaman', Bora Korkmazer 2, Emine Deniz
Gozen 3, Osman Klzllklllg2

Sureyyapasa Chest Diseases And Thoracic Surgery Train-
ing And Research Hospital

’Division Of Neuroradiology, Department Of Radiology,
Istanbul University-cerrahpasa, Istanbul, Turkey,
3Department Of Otorhinolaryngology, Istanbul University-
cerrahpasa, Istanbul, Turkey

Objective: The facial nerve may be affected in 7-10% of
post-traumatic temporal bone fractures. If the injured facial
nerve is not treated promptly and effectively, permanent
sequelae and facial deformity may develop. Therefore, rapid
and accurate diagnosis is very important'-2. Although high-
resolution CT is the gold standard method in diagnosis, it
may be insufficient to evaluate the tympanic segment of the
facial nerve. Cone Beam CT provides an advantage in evalu-
ating temporal bone structures and the course of the facial
nerve by providing multiplanar high resolution images. In
this study, we aimed to demonstrate the diagnostic contri-
bution of Cone Beam CT in detecting post-traumatic facial
nerve damage.

Materials and methods: Between January 2017 and June
2021, patients who underwent both temporal bone CT and
Cone Beam CT examination with a preliminary diagnosis of
traumatic facial paralysis were included in the study. Con-
ventional temporal CT and Cone Beam CT images of all
patients were evaluated retrospectively and independently of
each other. Bone facial canal and all segments of the facial
nerve were evaluated for pathological appearance. The frac-
ture orientation in the temporal bone and the anatomical
structures of the temporal bone affected by the fracture were
also recorded.

Results: The mean age of 7 patients included in the study
was 29.1 + 15.3 and all of the cases were male. All cases
were high-energy trauma patients and the most common
etiologic cause was falling from height (57,1%). Most of
the patients (5/7, 71,4%) had right-sided facial paralysis
and right temporal bone fracture. 42,9% of the temporal
bone fractures were in the longitudinal orientation and
the rest were in the transverse orientation. A fracture line
was observed in the wall of the facial nerve canal in only 1
patient (14,3%) in conventional temporal CT examination.
On the other hand, facial nerve pathology was observed in
5 (71,4%). patients in cone beam CT. Loss of integrity in
the facial canal wall was observed in 3 of these 5 patients
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(Fig. 1,2), hematoma in the facial canal in 1 patient (Fig. 3),
and edema in the facial nerve in 1 patient. Other accom-
panying findings were mastoid fracture (57.1%), external
auditory canal bone fracture (42.9%), incudomalleolar dis-
location (14.3%).

Conclusion: Our study shows that Cone Beam CT can
be useful in detecting facial nerve damage that cannot be
detected in conventional temporal CT. High-resolution mul-
tiplanar images obtained in Cone beam CT in this indication
can play a problem-solving role in diagnosis in traumatic
patients.

Keywords: Cone-Beam CT, Facial Nerve Trauma, Temporal
bone
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CT CLASSIFICATION OF MAXILLOFACIAL TRAU-
MAS IN MOTORCYCLE AND CYCLIST ACCIDENTS

Sevdi Hamit Korkmaz', Fatma Can', Yiiksel Pabuscu'
"Manisa Celal Bayar University Radiology

Objective: We aimed to Multidetector computed tomogra-
phy (CT) classification of maxillofacial traumas in motor-
cycle and cyclist accidents.

Materials and methods: A retrospective review of patient
records and CT scans was performed. Data on age, gen-
der, fracture type, anatomical region, and intracranial hem-
orrhage were reviewed.91 patient records were reviewed.
93.4% of 91 patients were male. The age range was 10-73
years (mean: 34.10).

Results: Nasal bone fracture was observed in 48.3% of 91
patients. This was followed by maxillary and orbital bone
fractures (40.6%-32.9%). Bilateral displaced fractures
(61.3%) were the most common among nasal bone frac-
tures. Intracranial hemorrhage was observed in 48.4% of 91
patients. The most common type of bleeding is Subarach-
noid hemorrhage, which is seen in 65.9% of hemorrhages.
A significant correlation was found between nasal, frontal,
temporal and sphenoid bone fractures and bleeding. Frontal
bone fractures increase bleeding 5.4 times, temporal bone
fractures 10.9 times. There was no significant relationship
between the type of fracture being displaced or non-dis-
placed and intracranial bleeding.

Conclusion: Multidetector CT is the imaging modality
of choice for the evaluation of fractures in maxillofacial
trauma. Identification of fractures and accompanying com-
plications, guides the planning of treatment.

Keywords: Injuries, Maxillofacial, Computed Tomography,
Fracture
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OTIC CAPSULE THICKNESS OF INCOMPLETE
PARTITION ANOMALIES
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Objective: The otic capsule (osseous (bony) labyrinth) is
the dense bone of the petrous temporal bone and surrounds
the membranous labyrinth of the inner ear. The purpose of
this study was to document the otic capsule thickness in a
series of patients with incomplete partition anomalies.

Material and methods: A total of 176 ears of 87 patients
with incomplete partition anomalies (25 ears with IP-1,
125 ears with IP-2, 26 ears with IP-3) and 320 ears of 160
patients with normal temporal bone findings were retro-
spectively examined. The otic capsule thickness was meas-
ured anterior to the cochlea, from the anterior aspect of the
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cochlear apex to the anterior cortical margin in all incom-
plete partition groups and compared to the control group.
Kruskal Wallis test and Pairwise comparisons were used for
comparison of otic capsule thickness in groups. Spearman
correlation was used for correlations between otic capsule
thickness and age and gender. The result was considered
statistically significant when p<0.05.

Results: Otic capsule thickness was statistically lower in
patients with IP-3 (median:0.5 mm; min/max:0.3/0.9 mm)
(p<0.001). Median values of otic capsule thickness in IP-1
(median:0.9 mm; min/max:0.2/2.0 mm), IP-2 (median:1.0
mm; min/max:0.3/2.0 mm) were not different than controls
(median:1.0 mm; min/max:0.3/2.1 mm). Otic capsule thick-
ness showed negative correlation with age in all groups and
it was statistically significant in IP-1 (p=0.004). Otic capsule
thickness was higher in men (n=42) than women (n=_83) in
IP-2 (p=0.003).

Conclusion: Otic capsule thickness is lower in ears with
IP-3 than ears with other incomplete partition anomalies and
controls and supports a relationship between otic capsule
maturation and gene deficiency.

Keywords: incomplete partition anomalies, otic capsule
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GICAL TREATMENT EFFECT ON OPTIC PATH-
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Objective: To investigate DTI indices changes of the early
radiation-induced effects on optic pathways that occur after
GKRS for sellar-parasellar tumors.

Materials and methods: Twenty-five patients who received
Gamma Khnife stereotactic radiosurgery for sellar- parasellar
tumors were included in the study. Each patient underwent
MRI with T1WI, DTI, and T2WI before and at the 3 months
after radiosurgery. The regions of interest (ROIs) were set
on each optic nerve (ON), anterior-central and posterior
optic radiations (OR), and control localization. For each
ROI, fractional anisotropy (FA), apparent diffusion coeffi-
cient (ADC) axial diffusivity (AD), radial diffusivity (RD),
eigenvalues were calculated. Pre and post-radiosurgery dif-
ferences of DTI values were statistically compared by using
paired t-test.

Results: At 3 months after GKRS, bilateral optic nerves
showed significantly lower FA values (p<0.05) and higher
ADC, A2, A3, and RD values (p<0.05). The increase in
AD for the left ON was significant. The anterior portion of
bilateral optic radiations had a significant decrease in FA,
increase in ADC, in addition, A2 and RD values for the left
anterior portion of ORs significantly increased (p<0.05).
The percentage change in ADC, A2, and RD was statistically
significantly higher in left optic nerves (p<0.05).

Conclusions: Optic pathways white matter injury can be
induced by Gamma Knife radiosurgery targeted on sellar and
parasellar tumors. The DTI parameters might be useful as a
noninvasive biomarker for detecting early radiation-induced
WM changes on optic pathways. The percentage change in
ADC, A2, and RD parameters was statistically significantly
higher in left optic nerves.

Keywords: Gamma knife radiosurgery, Optic pathways, Dif-
fusion tensor imaging, Sellar- parasellar tumor, Radiation-
induced optic injury
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DIFFERENTIATION OF METASTATIC AND BENIGN
LYMPH NODES IN NASOPHARYNGEAL CANCER
WITH MAGNETIC RESONANCE IMAGING TEX-
TURE ANALYSIS
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Objective: Magnetic resonance imaging (MRI) has an
important place in local staging and diagnosis of lymph
node metastasis in nasopharyngeal carcinoma (NPC). Tex-
ture analysis (TA) is a noninvasive method for assessing
intratumoral characteristics and, as a result, can be used to
diagnose malignancies. The purpose of this study is to look
at the role of magnetic resonance imaging texture analysis in
differentiating metastatic from non-metastatic lymph nodes
in NPC.

Material and methods: Between January 2020 and Octo-
ber 2021, 14 nasopharyngeal cancer patients with malig-
nant lymph nodes were included in the study. The radio-
logical criteria were used to evaluate the malignant lymph
nodes. Benign lymph nodes were used as control group.
The texture features included first-order parameters, gray-
level co-occurrence matrix (GLCM), and gray-level run
length matrix (GLRLM) were compared between malig-
nant and benign lymph nodes. Multivariate analysis was
used to determine the independent predictor parameters. The
receiver operating characteristic (ROC) analysis was used
to determine the univariate and multivariate performance
of texture parameters.

Results: The study included 11 male (78.6%) and 3 female
(21.4%) patients with an average age of 52.86 + 7.43 years
(range, 42-66 years). The study examined 14 malignant
lymph nodes and 14 benign lymph nodes.

Texture Features

There was no significant difference between the groups in
the first order texture features (p>0.05). Most of GLCM and
GLRLM features in malign lymph nodes were significantly
different (p<0.05) (Table 1).

Multivariate Logistic Regression Analysis of Texture
Parameters

Among the texture parameters difference entropy, difference
variance, maximum probability, gray level non uniform-
ity, and gray level variancewere independent predictors of
malign lymph nodes.

ROC Analysis results

The GLCM regression model and GLRLM regression model
showed excellent diagnostic performance for detecting
malign lymph nodes in nasopharyngeal carcinoma and the
AUC values were 0.944 and 0.934, respectively (Figure 2)
(Table 2).

Conclusion: Recently, radiomics has been used for can-
cer detection, staging, and treatment response assessment.
Current imaging methods are not sufficient to differenti-
ate between metastatic and non-metastatic lymph nodes.
The non-invasive image processing technique known as
texture analysis has the ability to evaluate the spatial het-
erogeneity of the signal in tissues. This study demonstrates
that textural features obtained from MRI images have
diagnostic value in clinical practice, which can provide
a non-invasive approach to distinguishing metastatic and
non-metastatic neck lymph nodes of NPC. TA is useful in
differentiating malignant lymph nodes from benign lymph
nodes. In addition, multivariate regression model obtained
by GLCM features and GLRLM features showed excellent
diagnostic performance for detecting malign lymph nodes
in nasopharyngeal carcinoma.

Keywords: Magnetic resonance imaging, Texture analysis,
Nasopharyngeal carcinoma, Malignant lymph nodes
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MAGNETIC RESONANCE IMAGING APPLICA-
TIONS FOR EVALUATING TREATMENT RESPONSE
AFTER RADIOSURGERY IN CEREBELLOPONTINE
ANGLE TUMORS

Halil Ozer'™, Merve Yazol!, Nesrin Erdogan', Hakan
Emmez?, Gokhan Kurt?, Ali Yusuf Oner!

'Department Of Radiology, Faculty Of Medicine, Gazi
University

’Department Of Neurosurgery, Faculty Of Medicine, Gazi
University

SDepartment Of Radiology, Faculty Of Medicine, Sel¢uk
University

Objective: The outcome of radiosurgery for vestibular
schwannoma is assessed by posttreatment measurement
of tumor size. Unfortunately, these changes require a long
time interval after radiosurgery. The purpose of this study
is to determine the functional changes due to radiosurgery
in patients with vestibular schwannoma with DCE-MRI and
DTI at early stage and evaluate treatment response.

Material and methods: Twelve patients with vestibular
schwannoma referred for stereotactic radiosurgery under-
went MR examinations before, at the day after and at 3
months following the procedure with a 3T scanner, using
morphologic, DCE-MRI and DTI sequences. All data sets
were transferred to a workstation for image evaluation.
Perfusion and diffusion parameters were calculated by
using commercial software programs on the workstation.
Tumor volumes were measured from the morphologic
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sequences. Posttreatment tumor volumes, diffusion and
perfusion parameters were compared with pretreatment
scans.

Results: Mean tumors volume did not differ significantly
throughout the study period (Table 1). After radiosurgery
both DCE-MRI and DTI parameters demonstrated changes.
Perfusion parameters remained stable the day after radio-
surgery. Although there was no statistically difference found
in the k,, values, a significant decrease in K"*", v, and
iAUC values were observed at 3 months post radiosurgery
(Table 2). FA values decreased the day after radiosurgery
and the reduction continued through the following 3 months.
There was no difference in ADC, AD, and RD values at day
1, and these values increased at 3 months followup (Table 3).

Conclusion: Functional imaging modalities such as DCE-
MRI and DTT have been shown to be biomarkers for pre-
dicting treatment response and long-term survival after
chemoradiotherapy. DCE-MRI and DTI parameters differed
3 months after radiosurgery in our study. Furthermore, DTI
parameters such as FA decreased on the first day following
radiosurgery. DCE-MRI and DTI may show early functional
changes after radiosurgery in vestibular schwannomas and
may predict treatment response.

Keywords: DCE-MRI; DTI, Radiosurgery; Functional
imaging; Oncology; Treatment response
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EVALUATION OF THE PITUITARY VOLUME IN
THE DIAGNOSIS OF IDIOPATHIC CENTRAL PRE-
COCIOUS PUBERTY: AN MRI STUDY
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Objective: Precocious puberty is defined by the develop-
ment of sexual characters before the age of 8 years in girls
(1,2). It is seen ten times more frequently in girls than in
boys, and its prevalence is 0.2% (3-5). The aim of our study
is to evaluate the contribution of pituitary volume and shapes
on magnetic resonance imaging (MRI) findings in the diag-
nosis of idiopathic central precocious puberty, whose diag-
nosis is mostly made with clinical and laboratory findings.

Materials and methods: All pituitary MRIs obtained
between January 2015 and May 2021 were retrospectively
evaluated. Pituitary MRI images were obtained with a 1.5T
MRI (SIEMENS SOLA). 38 patients diagnosed with central
precocious puberty based on clinical and laboratory find-
ings were included in the study. 38 patients of thin-section
contrast-enhanced cranial MRIs were included in the study
as a control group. Cases with a prediagnosis of genetic or
acquired disease in the hypothalamus and pituitary, mass,
male gender, girls over 8 years of age, and cases that could
not be evaluated due to motion artifact were excluded from
the study. The study was approved by the ethics commit-
tee Pituitary volume by measuring the length, height, width
of the pituitary was calculated. Pituitary gland length and
height were measured from the midsagittal level where
the infindibular stalk is observed. The pituitary shape was
divided into three groups according to the upper contour
based on Elster’s classification (6). Concave upper contour
is accepted as Group 1, flat contour group 2, and convex con-
tour group 3. Data were analyzed using SPSS version 20.0
(IBM Corp, Armonk, NY, USA) statistics. The normality of
the distribution of continuous variables was evaluated with
the Kolmogorov-Smirnov test. ROC curves were obtained
and calculated sensitivity and specificity.

Results: The age range of 38 female cases in the study group
was 5-8 years (mean 7.3+0.9 years); In the control group,
the age range was 2-8 years (mean 5.3+1.8 years). Pituitary
gland height (h), length (L), width (W) and volume (V) were
summarized in table 1. In cases with pituitary gland shape
precocious puberty, 26% (n=10) group 1, 69% (n=26) group
2, 5% (n=2) group 3; In the control group, 75% (n=28)
group 1 and 25% (n=10) group 2 were present (Table 2).
The pituitary gland volume and contour measurements were
found to be statistically significant among the patients and
the control group.

Conclusion: Pituitary gland measurements obtained with
magnetic resonance imaging in patients with pre-diagnosis
of precocious puberty and the shape of the upper contour
may be important parameters that can be used in the diagno-
sis of the disease. Thin-section pituitary imaging is essential
for these patients not only to exclude the mass but also to
measure the pituitary volume and contour.

Keywords: idiopathic central precocious puberty, children,
magnetic resonance imaging, pediatric neuroradiology,

hypophysis
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A NEW RADIOLOGICAL SIGN FOR CHIARI MAL-
FORMATION TYPE 2: “THE UFO SIGN”
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Objective: Chiari malformation type 2 (C2M) is a complex
developmental anomaly which mainly affects posterior fossa.
We aim to describe a new radiological sign that may increase
the memorability of posterior fossa changes of C2M and also
to investigate the interobserver reliability. Chiari malforma-
tion type 2 (C2M) is a complex developmental anomaly char-
acterized by a small posterior fossa with low lying tentorial
attachment, protrusion of the cerebellar vermis and brainstem
below the plane of the enlarged foramen magnum. The cause
of this malformation has been widely debated and the most
accepted theory, proposed by McLone and Knepper' in 1989
is based on myelomeningocele which is almost invariably
associated with C2M. It is suggested that during the embry-
onic period, the persistent leakage of cerebrospinal fluid
through a faulty neural tube prevents physiological distension
of embryonic ventricular system. Decreased inductive pres-
sure for calvarium results lowvolumed posterior fossa which
has been suggested as the cause of constrained posterior fossa
contents. Marin-Padilla and Marin-Padilla’ described in their
occipital bone dysplasia theory that in C2M, foramen mag-
num is increased in size, posterior fossa length is reduced and
height is increased. Consequently, reduced volume and dis-
rupted architecture are responsible for pathological MRI signs
of posterior fossa in C2M. Definitive features of C2M which
can be seen best on axial, sagittal or coronal plains are shown
well in an interobserver reliability study.? We aim to describe
a new radiological sign called “’The UFO Sign” which can be
seen on coronal plane and also to investigate the interobserver
reliability. UFO(unidentified flying object) is observed in the
sky that is not readily identified and that term is used for len-
ticular shaped probably extraterrestrial originated spacecraft.
In C2M, downward displacement of the attachment of the
tentorium and dysplastic features of occipital bone discussed
above contribute low posterior cranial fossa and cerebellar
hemispheres takes elliptical, saucer shape which is similar
with the UFO sightings flying saucers in the coronal plain.
In addition to this, herniated cerebellar vermis and/or tonsils
and upward herniation of cerebellum mimics the Command
Center of the UFO. Radiological appearance discussed above
is shown on figures 1 and 2.

Materials and methods: Images of 15 patients with radio-
logical suspicion of Chiari malformation type 2 with open
spinal dysraphism who were presumed to have Chiari II
malformation were included in this study. In addition, 15
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patients with Chiari malformation type 1 were also included
to reduce context bias.

Results: Coronal T2 weighted images were reviewed con-
secutively and independently by a senior radiology resident
(A.U.) and a junior radiologist (O.B).(Fig 3) The ’present’
and “absent’ ratings were tallied up per observer for the UFO
sign. A Cohen’s kappa test was run to test the agreement
between two observers’ ratings (UFO sign present/absent)
using the Scipy library of Python programming language.
The Cohen’s kappa test provided a k value of 0.45, equating
to a moderate agreement between the observers. The sensi-
tivity and specificity of the UFO sign were calculated as 0,6
and 0,9, respectively.

Conclusion: We describe a new radiological sign with mod-
erate sensitivity, moderate agreement, and high specificity,
which can be seen on coronal images of C2M patients.

Keywords: Chiari malformation type 2, Spinal Dysraphism,
Cerebellum
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Objective: Detection of anatomical variations in depth of
the olfactory fossa is important for prevention of complica-
tions in paranasal region surgery [1]. Keros divided depth
of the olfactory fossa into three according to the length of
the Lateral Lamella of Lamina Cribrosa (LCLL) [2]. In our
study, we aimed to evaluate Keros classification with con-
volutional neural networks (CNN) on PNS-CT (Paranasal
Sinus Computed Tomography) images and to determine the
success rate of CNN in Keros classification.

Materials and methods: After the approval of Ethics Com-
mittee (Date: 05.06.2020 Decision no: 133), PNS-CT images
of a total of 157 (77 men, 80 women) patients aged 18-90
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years were retrospectively analyzed. The coronal plane at
which both infraorbital foramen were first seen was used
for morphology of LCLL. The medial point (MEP) of the
ethmoid roof was determined. The lowest point where the
lamina cribrosa (LC) joins with LCLL was determined. The
perpendicular distances from the MEP and LC reference
points to the horizontal line connecting the infraorbital fora-
men were measured and named as the MEP and LC height
(Figure a) [3]. The difference between them is the height of
the LCLL, according to Keros [1] type I 1-3.99 mm, type
11 4-6.99 mm, and type III 7-16 mm (Figure b-c-d). Images
were divided into right and left olfactory fossae, with a plane
passing through the middle of the crista galli. A total of 314
keros-classified olfactory fossa images were obtained, 64 of
which were type 1, 163 were type 2, and 87 were type 3. In
deep learning method, CNN structure was used to extract
feature maps from raw images. All studies were performed
using Python programming language version 3.6 and Keras
Deep Learning Library. Rotation, shearing, zooming, hori-
zontal and vertical flip methods of 314 keros-classified PNS-
CT images were performed using the ImageDataGenerator
tool in the Keras library. 85% of the data set used in the
deep Learning process was reserved for training and 15%
for testing. The training of the developed model was con-
tinued for 200 iterations. The suggested model was trained
on Google Colab’s Tesla graphics processing unit (GPU)
with using Keras.Sensitivity/recall, precision, F1-score, and
accuracy metrics were used as performance metrics and how
they were calculated in equations 1,2,3, and 4,respectively,
is shown.In Table 1 the definitions required for performance
metrics are given.

Results: In experimental studies, the most successful result
was found as Accuracy metric 0.85. Progression of the Loss
function and Accuracy value through iterations during the
training phase is shown in figure e. Metrics obtained as a
result of the testing process of the developed model are given
in Table 2. Confusion matrix is given in Figure f. Consider-
ing the tables in our study, it is understood that the Keros
classification process can be done with 85% success rate.

Conclusion: There have been studies that classify skin can-
cer [4], predict cardiovascular risk factors [5], determine
bone age and predict gender [6] using computational models
using machine learning and especially deep learning. In the
literature, we have not come across a study on Keros clas-
sification using deep learning method until now. Keros clas-
sification gives different results in different ethnic groups.
Thanks to success rate we have achieved with this method,
complications that may develop secondary to surgery can be
prevented with high accuracy.

Keywords: Keywords: Olfactor fossa, Keros, Cribriform
plate, Deep learning, Computed tomography
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Objective: In this report we present 20 aneurysm cases
which were treated with LVIS Evo stent and early term

follow-ups.

Materials and methods: 14 patients were treated with Y
stent asisted coiling.

@ Springer



418

Neuroradiology (2022) 64:399-422

Results: One patient treated with only Y stenting without
coiling. The rest of cases treated with stent asisted coiling.

Conclusion: LVIS Evo stent is a feasbile, self expandible,
low profile stent system that can be used for aneurysm treat-
ment especially during Y stenting.

Keywords: Aneurysm, stent, coil, embolisation, Y stent
assisted coiling
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Objective: Hypertrophic Olivary Degeneration is a rare

form of transsynaptic degeneration and is the only type of
degeneration that presents with hypertrophy rather than

@ Springer

atrophy. It presents clinically with palatal myoclonus, ocular
myoclonus and tremor.

Case Presentation: A 66-year-old female patient applied
with the complaints of dizziness and imbalance that started
20 days before the admission. In neurological examination,
consciousness was clear, cooperative and oriented, speech
and comprehension were normal. There was neither nuchal
rigidity nor meningeal irritation findings. Cranial nerve
examination showed nystagmus striking the right gaze direc-
tion, muscle strength examination was complete. She was
not able to walk due to ataxia.There was no metabolic and
infectious pathology in the biochemistry examination, the
SARS COV-2 antigen test was negative. Cranial MR imag-
ing revealed an expansile lesion which was hyperintense
on T2-FLAIR examination located at the left mesencepha-
lopontine region, posteriorly adjacent to the 4th ventricle.
In the perfusion MR examination, increased perfusion was
observed in the global and relative CBV maps compared
to its symmetry. In the spectral analysis, a decreased ratio
of NAA was detected in the non-enhancing region of the
lesion compared to its symmetry. In the light of all these
findings, the lesion was might to be a glial tumor contain-
ing high-grade areas. In cerebrospinal fluid examination
(CSF), protein level was slightly elevated than to serum
(51mg/dL>45mg/dL) and CSF IgG level was higher than
blood (48.4mg/L>34mg/L). CSF paraneoplastic panel and
cytopathologic evaluation were normal. Oligoclonal band
was negative. Dexamethasone 4mg/day was started for the
patient and the patient’s complaints returned to normal at the
follow-up. Control contrast-enhanced cranial MR examina-
tion at the 2" month showed that the lesion regressed almost
completely. There was no enhancement. There was a newly
slight T2-FLAIR signal intensity increase at medulla oblan-
gata olivary on the rigth side. Dexamethasone treatment was
continued. No change was observed in the control imaging
and clinical picture performed at the 3rd month. Control
imaging performed at the 7th month, the expansion and con-
trast enhancement of the lesion regressed almost completely
over time with lineer haemorrhagic sequela on SWI, slight
expansile appearance and signal increase developed at the
right inferior olivary nucleus of medulla oblongata. This
was interpreted in favor of hypertrophic olivary degeneration
secondary to involvement of the left dentatorubral tracts.

Conclusion: It is known that hypertrophic olivary degenera-
tion clinically presents with palatal myoclonus, ocular myo-
clonus and tremor due to involving the Guillain-Mollaret
triangle. In our patient, the clinical picture presented with
ataxia and the patient benefited from corticosteroid treat-
ment. MRI follow-ups performed for mesencephalopontine
junctional lesion revealed developement of the contralateral
anterior medullary hyperintense lesion due to dentatorubral



Neuroradiology (2022) 64:399-422

419

tractus degeneration compatible with hypertrophic olivary
degeneration in a 5-month follow-up.

Keywords: Hypertrophic Olivary Degeneration, MR
imaging
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Objective: Creutzfeldt-Jakob disease is a disease with pro-
gressive cognitive decline. Its presentation with ischemia
and/or vasculitic involvement in the brain is a rare condition.

Case presentation: 65-year-old male patient presented with
memory problems and confusional state that started about 1
month ago followed up due to the diagnosis of stroke and drug-
resistant epilepsy. On physical examination, body temperature,
pulse and blood pressure was normal. He was tachypneic and
had wheezing.Cardiovascular system and gastrointestinal
system examinations were within normal limits. In the neu-
rological examination, he was unconscious and had general-
ized tonic-clonic seizures. After his epileptic seizure activity
ended, he was intubated and transferred to the ICU, and Mida-
zolam and Phenobarbital perfusion was started. There was no

metabolic and infectious pathology in the biochemistry exami-
nation and the SARS COV-2 antigen test was negative. Tho-
rax computerised tomography examination was normal. In the
cranial diffusion MR examination, there was diffusion restric-
tion consistent with ischemia in left caudate nucleus and basal
ganglia and both parietotemporaal cortical areas. In EEG exam-
ination; Synchronous paroxysms of multiple spikes and spikes
with a duration of about 0.5 seconds and burst-suppression pat-
tern after each paroxysm were observed. After IV Diazepam
administration, epileptic activity was suppressed, but periodic
burst-suppression pattern continued. Levetiracetam 3x1000mg
and diphenyl hydantoin 2x125mg treatment was started. In the
lumbar puncture, cerebrospinal fluid (CSF) was clear, pressure
was normal. CSF protein and glucose levels were normal. There
were no cells. Neither viral nor bacterial agents could be pro-
duced in CSF examination. 14-3-3 protein was detected in
CSF. Because the GTC epileptic seizure continued in the fol-
low-up, valproate 2x750mg and lacosamide 2x100mg treatment
was added to the existing levatiracetam and diphenyl hydantoin
treatment. But despite this, it was observed that the patient’s
epileptic seizures continued intermittently. The patient did not
respond to the cardiopulmonary recussitation due to sudden
asystole in the 3rd week of his follow-up in the ICU and he
was exitus accepted.

Conclusion: Confusional state and unstoppable epileptic
seizures may be symptoms of many diseases, as well as a
symptom of Creutzfeldt-Jakob disease. Ischemic-appearing
lesions initially suggested acute ischemia in our case, but no
pathology indicating cardioembolic origin was detected in
the patient. Creutzfeldt-Jakob disease should also be consid-
ered as one of the possible etiological causes in the presence
of confusional state, epileptic seizure and cortical diffusion
restriction.

Keywords: Creutzfeldt-Jakob Disease, MR imaging, Dif-
fusion restriction
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Objective: Multiple sclerosis (MS) is a demyelinating dis-
ease affecting central nervous system. MS can lead atrophic
changes in corpus callosum and optic nerves and may cause
olfactory disfunction. The aim of this study is to evaluate
the changes in corpus callosum sizes and optic and olfactory
nerve diameters in MS patients.

Methods and materials: 46 MS patients examined with brain
MRI between 2011 and 2021 were evaluated retrospectively.
10 patients without contrast-enhanced and thin slice images
were excluded from the study. Control group consisted 36
patients who did not have any demyelinating disease or intra-
axial brain tumor and examined with brain MRI for other
reasons. In all MS patients and in control group intraorbital
segment diameters of optic nerves were measured on axial T2
weighted images. Olfactory nerve diameters were measured
on coronal T2 weighted images. Optic chiasma’s anteropos-
terior (AP) length was measured on thin sliced axial postcon-
trast T1 weighted images. AP lengths of the corpus callosum,
genu and splenium, height of the body and the corpus callo-
sum area on midsagittal plane were measured on thin sliced
sagittal postcontrast T1 weighted images. Corpus callosum
index was calculated by dividing the sum of the AP length of
the genu, the AP length of the splenium and the height of the
body by the AP length of the corpus callosum.

Results: Comparing MS patients and control group there
were no statistically significant differences for optic and
olfactory nerve diameters. The height of the body, the length
of the genu and the splenium, midsagittal area of corpus cal-
losum and corpus callosum index were significantly lower in
MS patients (p<0,05). Among the corpus callosum measure-
ments the height of the body had the largest value of area
under the curve. For differentiating MS patients and con-
trol group, when 5.05 mm was accepted as cut-off value for
body height the sensitivity was 64% and the specificity was
72%. When the cut-off value for corpus callosum index was
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accepted as 0,38, the sensitivity and the specificity was 72%
and 64%, respectively. For corpus callosum midsagittal area
when the cut-off value accepted as 576 mm? the sensitivity
and the specificity was 69%.

Conclusion: In MS patients demyelination and axonal injury
of corpus callosum can be seen and can lead to disability
(1). In several studies it was reported that corpus callosum
area and corpus callosum index can be used as a indicator
of cognitive disability (1,2). In this study the height of the
corpus callosum, midsagittal area of the corpus callosum
and the corpus callosum index were lower in MS patients
and this was consistent with the literature. In some studies
optic nerve atrophy and olfactory disfunction were reported
in MS patients (3, 4). In this study there were no significant
differences for optic and olfactory nerve diameters between
MS patiens and control group.

Keywords: MS, corpus callosum, optic nerve, olfactory
nerve, MRI
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Objective: Hindbrain malformations especially related to
brain stem are uncommon and rarely recognized. The dif-
ficulty of examining the brain stem also complicates the
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recognition and differentiation of its pathologies. Pontine
tegmental cap dysplasia (PTCD) is one of them, only 30
cases have been reported in the literature (1) These numbers
may not reflect the true prevalence due to unrecognition of
the malformation or misclassification. In order to recognize
the specific findings of the disease we present MR imaging
and DTI features of our patient.

Case presentation:12-year-old girl followed for glaucoma
has bilateral leukocoria and constant upward nystagmus
referred to our radiology department. Hearing loss, growth
retardation and hypotonia was also present. She had a his-
tory of preterm birth due to preeclampsia, hospitalized 2
weeks after birth, had respiratory distress and cyanosis and
received O2 therapy, no head control and no relation to out-
side at that time. MRI and DTI mapping were performed.
Midline sagittal T2-weighted MRI revealed ventral pon-
tine flattening, beaklike “bump” on the dorsal surface of
the pons towards to the fourth ventricle (Fig. a) and axial
T2-weighted MRI showed hypoplasia of middle cerebel-
lar peduncles (MCPs) (Fig. b) as it was reported in PTCD
before. (1,2,4) Axial T2-weighted MRI showed molar tooth
appearance due to absence of decussation of superior cere-
bellar peduncle (SCP) and deep interpenducular sistern (Fig
c) , dysplastic vermis and absent inferior olivary prominence
(Fig d) . DTI showed abcense of decussation of superior cer-
ebelllar peduncle and ectopically located transverse pontine
fibrils (3) Color coded fractional anisotropy maps showed
the bundle of axons in red (arrow), directed horizontally
(left-right) forming the bump (Fig. e), possibly representing
“ectopic” pontine transverse fibres as reported before. (3,5)
This is PTCD , a nonprogressive disorder with no specific
treatment. Therapy should be symptom-oriented. Joubert
syndrome is included in the differential diagnosis, the pos-
terior fossa typically shows a bat wing 4th ventricle and
prominent thickened elongated superior cerebellar peduncles
forming molar tooth sign.

Conclusion: Posterior fossa malformations are still not
fully elucidated. The difficulty of pathological analysis of
these structures and axonal pathways with inadequate MR
imaging were the reasons.(3) Increased resolution in con-
ventional MR images and evaluating white matter tracts
with diffusion tensor imaging (DTI ), has made neuroimag-
ing the shining star in the assessment and classification of
brain stem disorders. (2,3,4,5) PTCD is a new entity that
can be easily diagnosed upon recognition of its clinical and
neuroimaging features. Early diagnosis is important for the
detection and follow-up of other accompanying system find-
ings.(5) Also the genetic basis and underlying mechanisms
of PTCD development are still remains to be explained. (5)
Recognition of PTCD neuroimaging findings will form a

step towards elucidating the underlying genetic and pathog-
nomonic mechanisms, prognostic risk information.
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Objective: Degenerative spondylolisthesis (DS) is the ante-
rior displacement of one vertebra without any disruption
of the vertebral ring, while isthmic spondylolisthesis (IS)
develops due to an abnormality in the pars interarticula-
ris.!'> The aim of this study is to investigate the role of the
cross-sectional area (CSA) of the lumbar paraspinal muscles
in the development of degenerative and isthmic spondylolis-
thesis and its effect on the percentage of slip (PS).

Material and Methods: This retrospective single-center study
included 171 patients, 100 of whom were diagnosed with isth-
mic and 71 patients with degenerative lumbar spondylolisthesis.
First, CSAs of bilateral psoas major (PM), erector spinae (ES),
and multifidus (MF) muscles were measured using T2-weighted
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axial magnetic resonance imaging (MRI), and then the ratio of
muscle areas to LS vertebral body (VB) area was calculated. The
percentage of slip (PS) was found by dividing the displacement
distance of the superior vertebra to the corpus AP diameter of
the inferior vertebra on sagittal T2-weighted images.’ Muscle
CSAs, their ratio to VB, percentage of slip, disc height, and
Modic degeneration were compared for the two groups. NCSS
(Number Cruncher Statistical System) program was used for
statistical analysis. The Student’s t-test was used for comparisons
between two groups of normally distributed quantitative vari-
ables, and the Mann-Whitney U test was used for comparisons
between two groups of non-normally distributed quantitative
variables.

Results: The PS rate of the degenerative group cases was
found to be statistically significantly lower than the isth-
mic group cases (p=0.002; p<0.01). The cross-sectional
area of bilateral PM, bilateral MF, and right ES muscles of
the patients with degenerative spondylolisthesis was found
to be statistically significantly lower than the group with
pars interarticularis defect (p<0.05) (Table). No statistically
significant difference was found between the PM/VB and
ES/VB measurements of the cases according to the groups
(p>0.05). The MF/VB ratio was found to be significantly
lower in the degenerative group (p<0.01). Disc height in
the degenerative group cases was found to be statistically
significantly lower than in the isthmic group (p=0.007;
p<0.01). There was no significant difference between the
Modic changes of the cases according to the groups.

Conclusion: The cross-sectional area of all paraspinal mus-
cle groups, especially the multifidus, was found to be lower
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in the degenerative group. This is valuable in explaining the
etiological mechanism as well. It is also noteworthy in rec-
ommending exercises to strengthen the paraspinal muscles
in the management of degenerative group patients.

Keywords: degenerative spondylolisthesis, isthmic spon-
dylolisthesis, lumbar paraspinal muscle, percentage of slip,
magnetic resonance imaging
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