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COVID-19: YTO HEOBXO MO 3HATH PEHTI'EHOJIOI'Y

COHORT COMPARATIVE STUDY OF COVID-19 VACCINATED AND NON-VACCINATED
PATIENTS DEPENDING ON CT CHEST FINDINGS BETWEEN IRAQII
AND JORDANIAN POPULATION

Shaymaa Khalid Abdulgader!, Fadi Faisal Anwer Ali2, Ghasag Ma'an Bakrs3,
Lubna Hasan Najm#4, Hebah Fayiz Ahmad AlHadidi®,
Reem Taleb Amer Khallafz, Mortadha Al-Kinanié

1 - Department of Radiology, Al  -Kindy College of Medicine, University of Baghdad. Baghdad, Irag.
2 - Department of Radiology, Almagasid Charity Hospital. Amman, Jordan.
3 - Department of Radiology, College of Medicine, Diyala University. Diyala, Iraqg.
4 - Department of Radiology, Renal Disease and Transplant Center, Medical City. Baghdad, Irag.
5 - Quality and Infection Department, Almagasid Charity Hospital. Amman, Jordan.
6 - The University of Texas Southwestern Medical Center: Dallas. Texas, US.

inc e the beginning of the COVID -19 pandemic, it has recorded more than 9 million deaths
globally as one of the major health crises of this century. This study aimed to compare
chest CT properties of COVID -19 infection in vaccinated and non -vaccinated cases by mul-
ti-radiologist readers and to evaluate the radiologist's performance in differentiation be-

tween these two conditions.

Materials and Methods. A retrospective study was conducted at the Department of Radiology,
Al-Kindy Teaching Hospital, Iraq, and the D epartment of Radiology, Almagasid Charity Hospital,
Jordon from 1st of March 2021 to 1st of December 2022. Nine hundred fifty -one patients were en-
rolled in this work (400 Jordanian cases and 551 Iraqi cases). Those were diagnosed with COVID -19,
which that proven by both chest CT scans and PCR tests.

Results. All groups were significantly different in terms of mean age (p <0.00001) and sex (p =
0.0036). There was a significant difference among vaccine types utilized (p = 0.0022The most com-
mon CT scan finding was GGO in all groups with statistically significant differences (p<0.00001).
Concerning grouping of CT scores, the findings reported that the majority of vaccinated cases of both
nations were located at and below 50% of CT score severity of COVID -19 with out difference
(p=0.055), this could be due to the efficacy of vaccination. However, compared non -vaccinated pa-
tients from both nations, revealed that most of the cases lie at mid -score and above with no signifi-
cant difference (p=0.639). When dealing with survival, the mortality, and crude death rate among
Iragi vaccinated cases were better than Iragi non -vaccinated people. In Jordanian vaccinated cases,
the mortality rate was zero. In the univariate model, the severity of COVID -19 was seen in elderly,
females, and unvaccinated with ground -glass opacification (GGO) of chest CT scan whereas female
gender and non -vaccinated status were significant predictors for death in multivariate analysis.

Conclusion. CT scan score may be suitable to assess COVID  -19 severi ty and outcome. Mean
old age, female sex and vaccine types could be predictors of COVID pneumonia. The most common
CT scan finding was GGO. CT score threshold in vaccinated cases is lower than in non -vaccinated
cases. The mortality and crude death rate am ong lIragi vaccinated cases were lower than non -
vaccinated people. In Jordanian vaccinated cases, the death rates are lower than non -vaccinated
peoples. Female gender and unvaccinated groups are the most predictor factors to poor outcomes of
disease. These data can help physicians guide management strategies for COVID -19.

Keywords: COVID -19, CT scan score, score threshold, pneumonia, coronavirus.

Corresponding author:  Shaymaa Khalid Abdulgader, e -mail: abudallaham@gmail.com

For citation: Shaymaa Khalid Abdulgader, Fadi Faisal Anwer Ali, Ghasaq Ma'an Bakr, Lubna
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comparative study of COVID-19 vaccinated and non -vaccinated patients depending on  CT chest find-
ings between Iragi and jordanian population . REJR 2024; 14(1):5-15. DOI: 10.21569/2222 -7415 -
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KOIropTHOE CPABHUTEAbBHOE UCCAEAOBAHUE BAKLLUHUPOBAHHbBIX U
HEBAKUMHUPOBAHHbBIX OT COVID-19 NALUEHTOB B 3ABUCUMOCTHU OT
PE3YAbTATOB KOMMbIOTEPHON TOMOTPAPUN OPTAHOB rPYAHOWM KAETKU
CPEAU HACEAEHUNA UPAKA U UOPAAHUNU

LLlammaa Xaama ABAYAKaAep!, Paam Pencaa AHBEP AAM?Z, f[acak MaaH bakps,
AyBHO XacaH Haaxm4, Xeba Pam3 AXMOA AAb-XOAMAK®,
Peem Taneb Amep Xaarnadb?, Moptaad Aab-KnHaHMé

l1-Kadcdepgpa nyvyeBoin gumarHoctTukun, -MeppuvHbermnpagoRndagxHABBpPpCcUuTeT. bar
2-OTpeneHne nNyyeBOl agwamBHO@UTIEKIWL,HAGN 60onbHMLAa AnbMakacupg. AMMaH,
3-Kadepappa nyuveBoih pgumarHocTuMKMU, MegWUMHCKUIA KonnepxX, YHUBEPCUT
4-OTpeneHne nNnyyeBoW pumarHoOocCTMUKKM, LeHTp noyeuHbx 3aboneBaHWin U TpaHc
5-OT@neHne KayecTBa MU MUHPeKuunin, bBbnaroTBopuTenbHasa 6O0AbHULA AnbM
6-tOr e3anagHbli MeAUWLMHCKWUNA LeHTP Texacckoro yHuBepcwuTetTa [Jann

Hadyana naHpgemill’®, COQVYlaB we i OAHUWUM 1”3 rnaBHbX KpuUusmec
3TOro CT,0/BEOT UBICEM MUpe 6bINO 3apermcTpupoBaHo 6one
Nbl HacToOAWEro umccnepoBaHuUAa 6bIN0 CP3IDOERIKEHNEADP AP
Hoim kKkneTkwu npB CO¥BRWLUMHMPOBAHHBLX WU HeBaKLULMWHWUPOBAH
aHanAnM3 MpPpOBaAHHBIX HECKO/TbAMIMM I N eoLyeaH/Kac T 3 PPe K TMBHOET U |
peHTreHonora B AundpdhepeHumManbHOW AMATHOCTUKE 3TUX ABYX
Marepuasnpr U1 MeTOOBI. PeTtTpocnekTnBHOE McCCcCnepoBaHWe nNpoBOAKNAN
AnarHoOCTUKU yuyebBHOTN eKnume@an vBT alhpaa KAen b 6 N a rr 0OTCBIOMT VATNEAT bAHIObI MD&
cumpg B WoppaHuum B nepumosg c 1 mMapta 2021 ropgpa no 1 pgecx
BKNwyYyeH 951 naumeHTt (400 ywenoBek u3 WNWoppgpaHumuum n 551 yey
BaHHbM C-QY|,DuyToOo 6bAO0 NOATBEPXAEHO KakoBeRYYILH@T awme KKK
MUPTectTamu.
Pesynprarei. Bce r1r pynnb 3HaAaYyuTeNbHO OTNUMYAaNAMWCb NO CpepfHeM

(p = 0.0036) . TakxXe ©Oblla OTMeuyYeHa 3HauyuTenbHass pPas33HUL:
0.0022). Hanbonee yYyacTOWMNHaxWOOXK/M&HMHEA WKITacTKOB YNANOTHEH
no Tuny «MaToOBOT O cTeKkna» B O BCeE€X rpynnax co ctart
(p<0.00001) . OTHOCT-BpAHBHHGBIXaHaoewzaasBBaHne nokKkasano, 4yToO
HMWPOBAHHBIX nauyunmeHTOB ofrnxypeaengHui nMEECTMN 50% wn HUuXe
(p=0, 055) , 4yT o, BO3 MOXHO, cCBA3aHO ¢ 3¢dPdPeKTMBHOCTbLI Bat
ULWHMPOBAHHBLIMMU nNnauyumeHTamMm un3 obemx cTpaH nNnokKkasano, YT oO
cpefHeM ypoBHEe 1 Bbllwe pa3nNnBHwawunfifpaBHBIRI) . MokasaTtenun c
KoOadppPnuumeHtT CMEPTHOCTU cpegun BaKLUMUHMUPOBAHHBLIX NaLWeHTOB
HeBaKUMHMPOBAHHBLX NauWMeHTOB OTTypga Xe. Y BaKUWHWUPOBAHH
HOCTb O6blNla HyneBoOWn. BemoyHOMRPHTOMI MO¥bDoganacb Yy NoxXwun
XEeHWMH N HeBaKUMUHMWPOBAHHBLX NauMEeHTOB C yyacTKaMmMum ynnor
ToBOro ctekna» npun KT rpyagHORNn KneTkKwMU, B TO BpemMsa Kak

6NV 3HAYUMBIMU NPEAPAMOPAMHOCHMEPHOM aHanuse.
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oronavirus (COVID -19) is the pan-

demic outbreak caused by severe

acute respiratory syndrome corona-

virus -2 (SARS-CoV-2). It started in

December 2019 in Wuhan City, Chi-
na. It killed more than 9 million and affected all
lifestyles of humans [1].

Most pap ers published have investigated
the roles of chest computed tomography scans
in the detection and management of COVID -19
[2-6]. However, seemingly all authors reported
low specificity and high sensitivity of CT scans
due to the similarity in the radiologic al imaging
appearance between COVID -19 and other res-
piratory diseases [7 —9].

Sometimes CT scans are used as an addi-
tional diagnostic approach simultaneously in
COVID -19 detection [10], but chest CT scans
critically make accurate diagnoses [11].

The feature s of chest CT scan in COVID -
19 are varying. The most common finding is
bilateral peripheral ground -glass opacities with
or without associated consolidation with organ-
izing pneumonia as morphologic property [12,

13], the unilateral patchy or diffuse ground -
glass opacities are also recorded [13].

Radiologists need to distinguish COVID -
19 radiological features from other viral infec-
tions, and non -infectious reasons of other
pneumonia, since they can manifest with simi-
lar appearances [7, 8, 14 -17].

In early 20 22, WHO reported more than
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ten billion vaccine doses have been utilized
worldwide and at the minimum percent of
63.1% globally [18].

In a recent meta -analysis of 51 papers by
Zheng et al [19] on the COVID -19 vaccine, they
found that vaccine effectiveness v  s. infection,
hospitalization, admission in ICU, and the mor-
tality rate was 89.1%, 97.2%, 97.4%, and 99%,
respectively. The limitations of this analysis are
guestions about the duration of vaccine effec-
tiveness, regimens, and the requirement for
booster do ses.

In Arabic nations, such as Jordon and
Irag, as far as we know, no previous studies
had yet compared chest CT scan findings to
differentiate between COVID -19 and non -
COVID -19 pneumonia, and to our knowledge,
no studies had assessed the abilities of ra diolo-
gists to distinguish between these two arms.
This study aimed to compare chest CT proper-
ties of COVID -19 infection in vaccinated and
non -vaccinated cases by multi  -radiologist read-
ers and to evaluate the radiologist's perfor-
mance in differentiation bet ween these two
conditions.

Materials and Methods.

Study design and setting

A retrospective study was conducted at
the Department of Radiology, Al -Kindy Teach-
ing Hospital, Iraq, and the Department of Radi-
ology, Almagasid Charity Hospital, Jordon from
the 1st of March 2021 to the 1st of December
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Table { 1. Variables of study patients.
Variables Iraqi Iragi non- Jordanian Jordanian P value
vaccinated vaccinated vaccinated non-
cases cases cases vaccinated
(n=131) (n=420) (n=135) cases (n=265)
Age (year s) ,| 5445+16.64 | 60.87+15.33 | 57.74+18.69 | 55.07+16.24 | <0.00001*
Sex Male 84 (64.1) 196 (46.7) 65 (48.1) 143 (53.9) 0.0036:
Female 47 (35.9) 224 (53.3) 70 (51.9) 122 (46.1) '

o AstraZeneca 21 (16) ) 8(59 )

c

39 Pfizer 45 (34.4) - 34 (25.2) - 0.0022#

o
S 2| Sinopharm 65 (49.6) - 93 (68.9) -
Consolidation - 20 (4.7) 35 (25.9) 25 (9.5)
(Figure 2, 5)
GGO 125 (95.5) 355 (84.5) 90 (66.7) 235 (88.6)
(Figure 1, 3, 4)

=) ing

= Tree in bud (Fig- - 35(8.4) 10 (7.4) -

3 5

> ure 5)

5 Effusion - - - 5(1.9)

CT score (%), median 17 19 15 17 0.06*

*One-way ANOVA; #chi-square test

2022.

Ethical approval .

The local institutional review board of the
Department of Radiology, Al -Kindy Teaching
Hospital, and the Department of Radiology,
Almagasid Charity Hospital approved this
study with a waiver of informed consent.

Patients .

Nine hundred fifty -one patients were en-
rolled in this work (400 Jordanian cases and
551 Iraqi cases). Those were diagnosed with
COVID -19, which that proven by both chest CT
scans and PCR tests.

Data collection .

All CT chest scans were read and re-
viewed by experienced radiologists to avoid se-
lecting cases without CT scan features of
pneumonia. Demographic data were o  btained
from the medical records of all included pa-
tients.

Acquisition of CT Image .

CT protocols of chest scans varied and

mactrix, and a slice thickness of 1.25 mm.

Chest CT scan views and features

These characteristics were assessed ac-
cording to the Fleischner Society Glossary of
Terms for Thoracic Imaging and RSNA Catego-
ries and Favored Diagnoses consensus guide-
lines for the diagnosis of COVID -19, which in-
cluded:

» Axial view: assessed as peripheral and
peri -broncho -vascular.

e Sagittal or coronal view: assessed as
lower and upper.

e Laterality (uni - or bilateral).

* Non—tree-in-bud or tree -in-bud nodules.

* Ground -glass op acities (GGO).

» Consolidation.

» Lymphadenopathy.

* Pleural effusions.

 Cavitation [20 -21].

Statistical Analysis

Data were analyzed using Statistical
Package for the Social Sciences software (IBM

included a combination of unenhanced, and SPSS version 22, Chicago, US). The results
contrast -enhanced scans. The parameters in-
cluded a tube voltage of 100 or 120 kVp, a 512

| www.rejr.ru | REJR. 2024; 14 (1):5-15 DOI:10.21569/2222-7415-2024-14-1-5-15 8
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Fig. 1 (Puc. 1)

Fig. 1. CT, lungs, axial slice, non-contrast, lung
window.

Peripheral sub -pleural patches of GGO involves
about 70% of the lung volume. This 50 -years-old
male patient, not vaccinated present with 10 days

of fever and shortness of breath, P CR was +ve,
Sp0O2 = 70%, his condition is deteriorated and need
mechanical ventilation.

Puc. 1. KomnbloTepHas TOMOrpamma opra-
HOB TPYAHOWM KAETKM, OKCUAAbHbIM cpes3, 6e3
KOHTPACTUPOBAHUSA, PEXUM A€TOYHOro OKHA.

Busyanusumpytiwrtcsa nepwudepunue

HbleyyaCTKW ynnoTHeHWUSA naer oy
«MaTOBOT O cTekna», OXBarT bl
obbema ner Kmux. My X4 mnHa, 5 (
BaHHBLI, nocTynun ¢ nAuxopa
HocTbti 10 pgHel WU OAbILWKOI.
pas3sHOI uyenmHoOW peakuyuuwnm (MOL
H bM , Sp0O02 = 70 %, ero CcoCTOS§
nNoTpeboBaNo MCKYCCTBEHHOWM

were presented in tables as frequencies and
percentages. The chi -square test was used to
compare the variables and one -way ANOVA
was used to compare groups. Univariate and
multivariate regression analysis (Odds ratio
[OR] with 95% confidence interval [CI]) was per-
formed to estimate the independency predictors

of mortality in COVID -19. P-value < 0.05 is
considered a statistically significant difference.

Results.

In this work,
bles studied of 951 COVID -19 patients who
underwent a CT scan of the chest. All groups
were significantly different in terms of mean
age (p <0.00001) and sex (p = 0.0036). There

| www.rejr.ru | REJR. 2024; 14 (1):5-15

Tabl e Nl

was a significant difference among vacci ne
types utilized (p = 0.0022).

Concerning CT scan findings, the most
common finding was GGO (Figure 1, 3 and 4)
in all groups with a statistically significant dif-
ference (p<0.00001). Regarding the percentage
of CT scores, there was no significant differe nce
(p=0.06).

About a grouping of CT scores, the com-
parison between the Iragi and Jordanian vac-
cinated popul ations is
findings reported that the majority of vaccinat-
ed cases in both nations were located at and
below 50% of CT score severity of COV ID-19
without a difference (p=0.055), this could be
due to the efficacy of vaccination.

However, Tabl e Ne3
vaccinated patients from both nations and re-
vealed that most of the cases lie at mid  -score
and above with no significant difference
(p=0.639).

When deals to survival, the mortality, and
crude death rates among Iraqi vaccinated cases
were 2.3 per 10000 and 2.2 per 10000, respec-
tively and among Iragi non -vaccinated people,
were 30 per 100000 and 5.2 per 10000. Among
Jordanian vaccinated cases , both rates were
zero and among Jordanian non  -vaccinated cas-
es was 6 per 100000 and 2.3 per 10000 (Table
Ned ) . It is clear t hat
related, and the mortality rate in Iraq is higher
in the unvaccinated group than in the vac-
cinated grou p.

The univariate and multivariate regres-
sion analyses are listed in Table 5. In the uni-
variate model, the severity of COVID -19 was
seen in elderly, females, and unvaccinated with
GGO sign of chest CT scan whereas female
gender and non -vaccinated status we re signifi-
cant predictors for death in multivariate model.

Discussion.

All groups were significantly different in
terms of mean age and sex. There was a signifi-
cant difference among vaccine types utilized (p
= 0.0022). These are disliked by a retrospective
study by Garrana et al [22]. They studied 150
CT scans and found insignificant differences in
terms of age, sex, and vaccine types. In Bagh-
dad city, Hassan and co -authors studied chest
CT scans of 20 cases with COVID -19 aged
62.1+14.3 years [23].

The most common CT finding was GGO
in all groups with statistically significant differ-
ences (p<0.00001). Regarding the percentage of
CT scores, there was no significant difference
®39-96), Hassamp, &t al rgpprtep ground glass in
85.0% of COVID -19 confirmed cases, crazy
paving is present (75.0%), vascular dilatation in
(60.0%), bronchiectasis in (55.0%) and sub-
pleural bands in (50.0%) with significant  differ
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Fig. 2 (Puc. 2)

Fig. 2. CT, lungs, axial and coronal slices, non-contrast, lung window.

Consol idation involving the right middle lobe and lingula with crazy paving appearance of right middle lobe.
This 45-years-old non -vaccinated female, SpO2=80%.

Puc. 2. KomnbloTepHAs TOMOFPAMMA OPraHOB FPYAHOM KAETKM, AKCUAABHbIA CPe3, KOPOHAAbHAS
PEKOHCTPYKLMS, 6€3 KOHTPACTUPOBAHUS, PEXMM AEFOYHOrO OKHA.

BusyanumsaunpytwTcsa 30Hb KOHcONMaauwmum B cpepgHel pJone npaBo
3HaKaMmm «BY NbIXHOI MOCTOBOWMD® B npaBoi cpepHei gone.
Sp02=80%.

A

Fig. 3 (Puc. 3) Fig. 4 (Puc. 4)
Fig. 3. CT, lungs, axial slice, non-contrast, lung | Fig. 4. CT, lungs, axial slice, non-contrast, lung
window. window.
Small faint foci of GGO involving the anterior and Patchy areas of GGO involving the peripheral sub -
apical segments of the right upper lobe involve about pleural parts of both | ower lobes involving about 7%
2% of lung volume. This 55- years-old vaccinated | of the lung volume with septal thickening. PCR was
(Pfizer) male, SpO2=99%. +ve. This 85 -years-old vaccinated (Sinopharm) fe-

male, Sp0O2=94 %.
Puc. 3. KomnbloTepHas TOMOrpamma OpraHoB

rPYAHOM KAETKMU, AKCUAAbHbIM cpe3, 6e3 KoH- | Puc. 4. KomnbloTepHAs TOMOrpamma OpraHosB
TPACTUPOBAHMSA, PEXUM AErOHHOTO OKHA. rPYAHON KAETKM, AQKCHAAbHbIM cpe3, 6e3 KOH-

TPACTUPOBAHUSA, PEXUM A€Iro4HOro okHa.
BusayanunaupytwTtcs HebGOoONb lWNKeE

nerovyHom TKaHMU" no TUNy «MaT/BusyannsumpyliwTcsd JIOKaJ/ZlbHBbIE

H N X n anmxaanblxpouﬂrenﬁel;qnau)m Ner ovYyHoM TKaHMm no TMUNy «Ma T
K
e

ner Kkor o, 3aHuMmMatwwme okKono 2dhepmueckmx cybnnespanbHblX

My X4 mnHa, 55 nerT, BaKUMUHNU|HNUX ponemn, 3aHMMawUWmMme OKOJMO

Sp02=99%. ro € yToOoNnNWeHMWemMm nNnnesopb.bl. Xe
NONOXUWTEeNbaRHAYHUBOBAHHAHA (
Sp0O2=94 %.
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Fig. 5 (Puc. 5)

Fig. 5.

Areas of consolidative nodules with tree in buds pattern. PCR was +ve. This

male, Sp02=97%.
Puc. 5.

CT, lungs, axial and coronal slices, non-contrast, lung window.

KomnbloTepHAsi TOMOrPAMMA OPraHOB rPYAHON KAETKU, OKCUAAbHbIM Cpe3, KOPOHAAbHAS

PEKOHCTPYKUMUSA, 6€3 KOHTPACTUPOBAHUSA, PEXMUM A€TO4YHOIO OKHA.

BnsyanusnpyrwrtecaA
BaKUMWBBRHHGBWR,

oyarwun

KoHconwuvwpaauwnmn Cc

SpO2=8G0nUxXMMAERb HbI.

55 years old non -vaccinated

Hanumnynmewm

cuMmMnTOMSE

Table { 2. CT scan score among vaccinated.

Score (%) Iragi vaccinated cases (n=131) | Jordanian vaccinated cases (n=135)
0 - -
1-25 97 55
26-50 25 35
51-75 3 -
76-100 - -
Missing 6 45

Chi-square = 9.238, P=0.055

Table { 3. CT scan score among non  -vaccinated.
Score (%) Iragi non-vaccinated cases (n=420) | Jordanian non-vaccinated cases (n=265)
0 2 -

1-25 60 45
26-50 210 150
51-75 62 31
76-100 22 14

Missing 64 25

Chi-square = 2.53, P=0.639

| www.rejr.ru | REJR. 2024; 14 (1):5-15
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ence (P= 0.0001) [23]. Consolidation was pre-
sent only in (20.0%) of COVID -19 cases while
consolidation was recorded in 80/951 cases
(8.4%).

GGO, crazy paving alteration, wide vas-
cular dilatation, traction bronchiectasis altera-
tion, subpleural bands, and architecture find-
ing of chest CT are associated with COVID  -19
pneumonia, while consolidation is not associ-
ated with COVID -19, in conclusion, the chest
CT scan can be considered as a preliminary
diagnostic tool of COVID -19 cases [22, 23].

uniform healthcare setups, the use of different
vaccination types, no standardized definition of
fully vaccinated cases, inadequate healthcare
resources, heterogeneous populations, and d if-
ferences in the time interval between vaccina-
tion and onset of the outbreak.

Hu et al from China and Sagiraju et al
from India reported a lower progression risk to
severe disease and a lower mortality rate in
vaccinated cases [32, 33]. Several studies in
different nations showed these data [34 - 36].

In the univariate model, the severity of

Table { 4. Outcome of the study
Outcome Iragi  vaccinated | Iraqi non- | Jordanian Jordanian non-
cases vaccinated cases | vaccinated cases | vaccinated cases
Passed away 3 22 0 6
Survive 128 398 135 259
Mortality rate 2.3/10000 30/ 100000 0 6/ 100000
Crude death rate 2.2 /10000 5.2 /10000 0 2.3/10000

These are supported by Bai et al and Qian et al
[24, 25]. Other authors consider consolidation

as a characteristic of COVID -19 while
others dislike it [26 - 29].

Recently, Fatima and colleagues co  nduct-
ed a prospective observational cohort study in
Pakistan [30]. They studied 434 cases with a
median age of 61 years, with the majority male
gender. Of 434, 193 (44.3%) were vaccinated.

In this study, the most vaccinated cases re-
ceived Sinopharm vaccina tion (35.7%) same as
our sample.

The mortality and crude death rates
among lIragi vaccinated or non  -vaccinated peo-
ple were higher than Jordanian vaccinated cas-
es or non -vaccinated cases. | agree wi th Fatima
et al [30] findings, the worst COVID  -19 cases
are those who were unvaccinated and might be
admitted to ICU, need close monitoring, and
may develop severe complications. A surveil-
lance study conducted in Australia demon-
strated that around 61800 CO  VID-19 cases
and the vast majority (63.1%) of them were un-
vaccinated. Most of the patients who died were
unvaccinated, and the mortality among vac-
cinated was 5.8%. Vaccination did decrease the
risk of serious infections and death [30, 31].
This could be ex plained by the lack of electron-
ic healthcare systems programs and non -

COVID -19 was seen in elderly, females, unvac-
cinated with GGO of chest CT scan whereas
female gender and non -vaccinated status were
significant predictors for death in multivariate
analysis. Fatima et al in the multivariable re-
gression analysis, found that vaccination sta-
tus was an independent predictor of mortality
and unvaccinated patients had statistically
significant mortality risk with p -value <0.001
(OR 5.04) [30]. Verma et al and Whittaker et
al., revealed the same results regarding vac-
cination [37, 38].

Fatima et al concluded there is no effec-
tive therapy to treat COVID -19 infection [30].
Prevention through vaccination is the hope.
The proportion of severe COVID -19, the re-
quirement of ventilatory support, and overall
mortality are lower in the vaccinated popula-
tion.

To achieve a better diagnosis of COVID -
19 by chest CT scan, a multileader of experi-
enced radiologists are presenting [22].

In a retrospective study by  Garrana et al
radiologists showed a poor diagnostic accuracy
of 70% for COVID -19 pneumonia and 68% for
other pneumonia [22]. Although we found sig-
nificant differences in the frequencies of CT
findings. Awareness of these features might
assist radiologists  encountering these COVID -

Table { 5. Univariate and multivariate regression analysis of the study.
Variable Odds ratio (OR) | 95% CI Univariate Multivariate
regression regression
Age 3.89 1.25-4.86 0.001 0.69
Female 6.35 4.55-12.56 0.001 0.001
GGO 2.66 1.12-6.35 0.05 0.07
Non-vaccinated 9.12 5.65-18.58 <0.0001 <0.0001
| www.rejr.ru | REJR. 2024; 14 (1):5-15 DOI:10.21569/2222-7415-2024-14-1-5-15 12
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19 cases in daily practice.

Szabo et al concluded that a CT scan
score may be suitable to assess the severity of
COVID -19 [39]. CT score and chest CT patterns
may predict the required ventilation, as well as
mortality in COVID -19, which help the staff to
guide management strategies in COVID  -19, as
well as other infections.

Chest CT with scoring is very useful in
determining COVID -19 pneumonia detection,
also this scoring can help determine disease
outcome [39 - 46].

In this study, CT score compared be-
tween the Iragi and Jordanian vaccinated pop-
ulations was reported that the majority of vac-
cinated cases of both nations were located at

and below 50% of CT score severity of COVID -

19 without difference (p=0.055), this could be
due to ef ficacy of vaccination. However, when
comparing non -vaccinated patients from both
nations, we revealed that most of the cases lie
at mid -score and above with no significant dif-
ference (p=0.639). In Szabo et al, the mean
score was moderate (14.6) while in th e study of
Francone et al, the mean score was 18 which
was associated with a high mortality rate [39,
42].

The optimal threshold score to identify
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AYYEBAA AMATHOCTUKA HENOCTOSHHbIX KOCTEM YEPEMA U UX POAb
B CYAEBHO-MEAULUHCKOWN SKCNEPTUIE XXUBbIX AULL

Meapeaesa H.A.12, Ceposa H.C.!

1-#F AOY BO MNepBbit MIMY um. WU. M. CeyvyeHoBBRTM3) PP (CeuyeHOBCKMUIN
r. MockBa, Poccwuasa.
2-TbBY3 «bopo-MeymaMHT KON 3KcnNnepTuM3b JenaprTamMeHTa 34ApaBOOXPaHEHUS:»

eap uccienoBanusa. OnpegennmTb BO3MOXHOCTMW /yuyeBOMW Aumar HOCT

CTOSSHHbBIX) KOCTeihn uyepena. NMpopeRmNOREBTPBROEBARbL UNCKYQ@
weHWNM, onocpepgoBaHHBLIE OWMBOYHOWM MHTepnpeTaunei H
Kak nepenomMa, Yy nNoTepneBMNBKOBRDNY TpABMENHAHO

Martepuanst u metogel. B mccnepgoBaHne 6blAUM BKANKWYEHbB MegWULWUH
OHHble apxl@GbhepWaTax ANAyuyeBbXx MeTOopaoB 37 noTepnesBWwnx,
Le@Gue@qMUMHCKOW 39KCNepTmWs3b AMOO 3T OOBBOOMY TupeapBeMrbH OB T ocy gapc
THOM yuypexXxAeHUWUMNW 3apaBOoOOXpaHeHUAa rFTomMegaubMaeckPHl SbBoper
napTamMeHBaoOR@EPRAEeHNSA Topoga MoCKBH . BcemM nauwmeHTam 6
A ToMOrpadgua ©n peHTreHorpadumsa KoCTelh 4yepena.
Peayaprater. 13 37 nNnoTepneBWMX C KIAUHMYEeCKWUM AgumarHoszom Y
yepena 6baAu BbNOAHeHbB KT ©“ peHTIMe HIcerpBaiguvHso MY eqpoekrnyav.e H
yenosek (n=6; 16%) OblN 3aPOBZUDPOH UBELCKOIND PRI BUMO S
B BUAe BCTaBOYHBLX (HEeNOCTOAHHBLIX) KOCTeln uyepena.
MX MccnepoBaHWUN B X O[4EeMeENIPUMHBENK DEIH MISK calyepearmmBas Yy 31 nc
1; 8 4 %) He Hawesn nNnopaTBepXApeHUMA AuMarHoOo3 nepeyiom CB.
BbiASB/leHb BCTaBOYHbLBIE KOCTWU uYepena-TPRBmMAYywWABXKUB R
HMA He O6bIAUN NOATBEPXAEHDLC PEHAHE HEPOLAUYBLEPOBbLI He C
Ko, a, cnepoBaTeNbHO, YyronoBHasa Mepa OTBEeTCTBEHHOC
OGcy:xxnenne. HeBepHasad wMHTepnpeTaumsa [JO06GaBOUYHbBLIX, OCTPOBKO
WMX NNL CMORIPEBIMIO T paB MO I OBBEHIOEHT OKT BEITC TBEHHOCTU Npw
AcTaBneHb AudchepeHumnmanbHbe /Ay4yYeBble Kputepumuum nepeno
NOCTOSAHHBIX) KocCcTen yepena. Job6aBOYHBIE, BCTaBOYHbBE K
KOro pas3BUTUSA U CBUAETE@ALGCEPWIDBOO®BONT PGB MBI . YUunrt el
TMW nNpoBepfeH-mBABYNPBROKON 3KCNEePTMUW3b XUBLX AWNL, Ha Ha
oAbl NyyYyeBOiW AMATHOCTMUKWU NO3BONAKWT UCKAKWYMUTDbL nNepeno
TaBOYHBIE KOCTWU.
3axknwuenue. Pe 3y b TaAW&N HPabOT bl ALEMOHCTPUPYWT BO3MOXHOCTWM
hbhepeHyuManbHON JAUarHoOoCcTMWKE NepenomMOB CBojga U BCTaBO:
MHCTBEHHDBIM MNPUXUI3ZHEHHBM MeTOAOM AunddepeHUUMaAaNbHONW AWNa
X KocTelh aABnseTHOKRT pexkopexmgKkLUuMnen. Ansa pocToOBepHOI
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AunmMo npoBepgeHune KT uyepena c o06s53aTeNbHON TpexmMepHOI

KniwoyeBble BODBBDYHbBLIE KOCTMW, KHOECNTOUC, T OGIMHEIAEH WH C K asd 3 K C I
3a, KOCTW Yep-eiDajoBE&PempaBmva, aHOMaANWMW paszxBUIMGB ause |
aBMa, cwyeEOHWHCKAA 3KcNnepTu3a XUBLIX uUL.
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RADIOLOGICAL DIAGNOSTICS OF CRANIAL ACCESSORY BONES AND THEIR ROLE
IN THE FORENSIC MEDICAL EXAMINATION OF LIVING PERSONS

Medvedeva N.A.12, Serova N.S.1

1 - .M. Sechenov First Moscow State Medical University (Sechenov University).
2 - Bureau of Forensic Medicine o fthe Department of Health of the City of Moscow. Moscow, Russia.

urpose. To determine the possibilities of radiological diagnostics of accessory, non -
permanent bones of the skull. To demonstrate the role of unreliable assessment of skull
bones in vic tims of traumatic brain injury on investigative and judicial decisions.
Materials and methods. The study included medical data and electronic archives in DI-
COM formats of radiology methods of 37 victims who underwent a forensic medical examination pro-
cedur e for traumatic brain injury at the state budgetary healthcare institution of Moscow "Bureau of
Forensic Medical Examination of the Moscow Department
puted tomography and X -ray of the skull bones.

Results. CT and X -ray of the skull were performed in 37 victims with a clinical diagnosis of
traumatic brain injury (TBI), fractures of the arch and base of the skull. According to the primary
documentation, in 6 people (n=6; 16%), a variant of anatomical and physiological dev elopment of the
skull bones in the form of accessory, non -permanent skull bones was suspected. As a result of the
revision of X -ray examinations during the forensic medical examination, the diagnosis of a fracture of
the arch and/or base of the skull was not confirmed in 31 victims (n=31; 84%), however, the acces-
sory bones of the skull were revealed. In cases in which bone -traumatic injuries were not confirmed
radiologically, the degree of harm to health did not correspond to serious, and therefore, a crim inal
measure of responsibility could not be implemented.

Discussion. Incorrect interpretation of the accessory, island bones of the skull in victims of
traumatic brain injury leads to criminal liability for those involved. Differential radiological crite ria
for fractures of the calvarium and accessory, unstable bones of the skull are presented. Accessory,
intercalary bones are variants of anatomical development, and indicate the absence of traumatic
brain injury. Considering the difficulties of conducting a forensic medical examination of living per-
sons, at the moment only radiological diagnostic methods make it possible to exclude fractures of the
cranial vault and to detail the intercalary bones.

Conclusion. The results of our work demonstrate the possib ilities of CT scan of the skull bones
in the differential diagnosis of fractures of the arch and inset bones. To date, the only lifetime meth-
od of differential diagnosis of fractures and accessory bones is CT with three -dimensional recon-
struction. For a re liable assessment and differential diagnosis between accessory bones and true
fractures, a CT scan of the skull with mandatory three -dimensional reconstruction is necessary.

Keywords: accessory bones, non -permanent bones, forensic medical examination, s kull bones,
traumatic brain injury, abnormalities of skull development, traumatic brain injury, forensic medical
examination of living persons.
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€EenNoOCTOAHHBE KOCTW YepeBApMEB ONPEHLEeNeHNUNA CTeneHwU
cnmpukaymm CnepaHcKOrapwmwBumMHéEHHMOT O 3 04O0OPOBbLI YesosB:¢
B3aliueHko A. WN. (PopmMa UMM PKYOBHTCCTAP YKKa&K T AXK MKW Bpeps 34
umuns4a yepena. MockBa, kMepguMengHMal,M HC KU MU KPpUTEepPpUamm
1980 r.) nenaTca Ha UpoyBlHULMEX KD P M3 HAaKOBEHBW OTHMBKOT (
POAHMUYK OB mn ocTwpoBKGpEEA K 34L0pPOBbLIO ABnaeTcCA B p
€ KOCTW pacnosiar atlT C a0 MacC HXLDAG Y 4 MBS O BKU 3 H U yenoseka,
NMOCTOSAHHBMMN KoCcTaMuW HeaepepaepgcTPeedHHO Yyrposy nAgn4

B bl € KocTwu pacnonaraté.cla.,2. ceaepenom cBopga (Nob6H
HO, Yy POAHMWUYUKOB M T pacHMedna)tT 1€ T pe@EmMH MWCHOBAHMS ye
NMOCTOSAHHBMNU KOCTHAMU ARPBRNA&NepPeLPpPeB; cpefgHelm-uIMn
KOCTW NOKanNnuW3ywTCSA BT BI/OOIULHELO IiN OKCOTOTAWMH,- U NWN BepXHEeIr
ce@ieéna (puc. 1) . UacowTanmB Tpewa@aFryaToin KocCcTwu, nJ
WOBHBLX KOCTEeN pa3NVHMHGIXMW,NJOKAMNBRAEOUYHONW KOCTM,

C T a B-6ir%dir - 42]0. MHOTrvne @aBDOMNPOBAHHOW TPpeUWUHB HapyxX
eyanunm couyeTaHUe HeNOOT@AEAMBX MK CCCBTOEAR 4Yepena UM ne
C BPOXAEHHbLMMW aHOMBBB/MBWXKANMIW CTE&INBUNU-HOC a, HUXHEeWn cCcT
NOBHOTNO MO3ra, /UMWULEBGCH®3MHONDBFW®BOI CCKY/NTOBOW KOCT.!
[ 5, 6] . oB K N VCHy#OuYeebCHI® T 0 C T U, aNnbBEeONNTAPHOrNro oTpOC
HCKOW nNpakTuUuKe HeobXDOEM,MOH NaKHEde -vyentocTuu» [ 11].

oBaThb HenmnocTOSAHHBIE KocTAwmmauyepema €TOObL OOCTOBEDPH
MaMU TNPHUMOBE PBBIKO TPaBRMPXBATH nepenowm oT BCTasB«(
-107] . Mepenom cBOJga VWHe@OK®EHBEMMIOA rnyo6oko 3-HaThb
a Ha OoOCHOBAaAHWUKU nNpuUKaszdu Mmemecmiepeawme O0CO0OO6BeHHOCTM
OOXpaHeHMUNs n couManbKeRDSACHAIAHMBIKA WBOB WU KOCTeI

OCTS®PO®ZToSo

Powmdickon depgepauunmm oT 24 anakekwes @O O08MXr. MHOT OYMCNEHHBbIX

Nel 9 4 H

«O06 yTBepXAeHNWUN Me[aUREMHTCIKeMHXO Tkp@aupn 1 He Bcer ga no

Puc. 1 (Fig. 1)

Puc. 1. Cxema GHOTOMMYECKOro PACMNOAOXEHUS BCTABOYHbIX KOCTEW Yepend (M3 OTKPbITOro UC-

TOYHUKQO

l-BcTaBo4wml@a B6 wWB e2 —Oscrotali; 3 — Os epiptericum; 4 — Os bregmaticum; 5 — Os mediofrontale.

Fig. 1. Scheme of the anatomical localization of the additional skull bones (from an open source
hitps://ppt-online.org/661544).

1- the accessory bone within the 6th suture; 2 — Os crotali; 3 — Os epiptericum; 4 — Os bregmaticum; 5 — Os
mediofrontale.

hitps://ppt-online.org/661544).
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TudnympoBaThb LWB b, a nNo [JaRAPBBEXK®OHMIMND e/ MEUHOMHHDC KOK 3 KCNE
TepHoin Tomorpadgum (KT) B neapneHank ymapeipixe s wer o (n=31;
NAOCKOCTAX HeNb3d [OJOCTOBEpPHMOJUBAPXAEHMWBCHAaAAlr HO3 nNepeno
BOYHY0 KOCTDb OTIO/MEHMUIWHEMEDBXO @ MOBAaAHMUS yepena, OAHAaKO 6L
Bcerjga wumcnonscPexd@HK TPRDKUMNIOBHTEaAaBOUYHbBE KOCTW 4Yepena. B ¢
pena. B npeBanuvupytwwemM O6o0obpuM¥MCRBEPRBYABMNYECKNE MNOBPEX]
eB Ccyge®mwoULMHCKAA OKCNepTUBEIN XMNBHEXBEPXLEHbB pPeHTIeHONo
nnmy ¢ uenbtl onpefgesieHMss CMEABHUVBPERAOBECTIHMOPOBLIO He cC o
Bpepfa 340pPOBbI NPOBOAUTCA THOKKERAT epamanamepgoBaTeNbHOo, !
gena, K KOTOPOMY nNpunar alTCTIB €4TaCHTHBbEEH H/DYCWeN- He MOr na 6 biT
BbIX MetTogOB uUucCC/epoBaHWA, m, ko cwxamegHwmE, 31 mccnepgos
ovdphepeHUMMaULn s nepenommMa M8 480 T aMBbl0 YOHOBHXA PY XU TMU HaunubonbLlWwe
KocTel Bbi3blBaeT O6GOANbWME TPBOAAEBOWUHIEX NMEaKOIZOB M AHON /0K a
TUK e Cy-meffMguHCKOT O 3Kcnepma, (uT=0l 8 ; 58 %) , Me XT e Me H
ypeBarTo CYAbOBOHOCHGBIMMU nocee@cTtBRYyYA&AX U N=6; 19 %) , pognat
OWMBOYHO MNPUHATBIM CcyxXpgeHunedw conyrmamecTwm=4,; 13 %) M KOCT
Bpepa 3pgopoBbi [12, 1 wBa B 3 cnydyaax (n=3; 9%)
IMens uccireqopanms. AHanusnpysa owWMBGKM MUHTepnp
OnpenpennmTb BO3MOXHOCTMW BYYEeBAGWOHEMAHUN JNOXHIEPEMaAp &/ao
FrHOCTWUKWNW pfO6GaAaBOYHbBLIX, (HENOMEESEHHH bBXC)T akBOOCHTHELIX K OC T e, M bl
Yyepena. MpoAeMOHCTPUPOBATbLKOMOPBIEL NgAERbE NPU3HAKMNU, K
CTBEHHDbIX n cyQneobHblx peweHmsT OMIOTPEHO-NPOLEHT NOXHORN
BaHHEBE ownoboyYHOI MHTepnpeDO®WAPYN KeHHeUniio - N e peTOMOB CBOJa
CTOAHHbBX KOCTel 4Yepena KakBalkepse nwaevmenya.nod- getTel MOTyT
Te@EmMWNX UL C-MOoepeBOWUG TpaBmMadiHMe ©U nNnepepHuMme BHyTpusar
MarepuaJsbl 1 METOIBI. OKOCTHEMHee K OTOpPbIX 3 aBepuwaeTcAH
B umuccnepoBaHue 6biAK BK NGQHHeaHKBD NMigpMe -pop MU POBAaAHUN BTOP
punans pgena, mctTopum ©6GOJMe3 HOMKOCTE&HIEH A/TWMOKET He nNpounuso
BbIX MeTO[fOB uccnepgoBaHunsa 370 CUDETRYHILEBBMUIN XROP MUPOBAaHNEM :
MPOXOAWNBLWMNX npoueanypy Taop@me®@iHxkocTmn (puc. 2). ICR Y
MEAUWLMUHCKOW 3KCNnepTM3b N0 MMOPBBMAMYT bdMT K@K C ABYX CTOPOH
rocyjgpapcmBe@IOQXeTHOM yuypewme HNMWMM OTBIMBMMT&purepunem ¢
3aApaBoOXpaHeHNWsas TrTopopga MocCKB/MSA TGEWP ON pcoys-on1xXeHU e Wwe a 01
LebHMEANLUNHCKON aKcnepTu3b jflemna@mraeaveanna, Ha 4TO chnepgyer
Ta 3aApaBooxXxpaHeHWA T opopga MMOHCMKEB. bl » . Cpenp-
Huim BoO3pacT Trpynnb (N=37) cocBasBreRR2HABWNR- cAyyasax Mbl
0 a. Bblio BKAKWYEHO 9 ManNnb4yunwWoBKHOERLEFB®; n204c%)p,0 e n 1 Tpexwmep
neBoyek (n=7; 19 %ns11; 30%), XKe HIUMPMHIT A MOT padmueckoro M3 06pax
10 MyX4YyumH (n=10; 27%). KoToporo LOCTOBEpPHDO CHQ@M T b
PeHTreHorpadcgua KoCcTeWh YaeHpaeTnOAM UM K @ RB- nNpepcrtaBnsaetcs
nNbwTepHasa ToMorpadguma npoBofpmacb 3paumnmeH-
TamM nNnpun nNnocCcTynaeHUN. Llenb nyuy€he onage showsche ermtomy of the oc-
BaHMUA— UCKNWYUTHL OCTDpbre cipi@lcbhonesoin a three -dimensional computer
TpaBMaTuMyecKkKunme U3IMEHEHMUSH, mage.1 Anyasyneetrie intragapital suture is
peHXunuMaTo3Hble B HY T pmiamroosm bD. Bwisible (redearrow), exoccipital bone (yellow as-
Ona noBTOpPpHOrNro aHanumsa pgatHteriskk KT B a9nex -
TPOHHOM BUAe mcnonb3oBancs4 cMrear Ho4aa pPTEeHHBITIAr € HMEerpEad@un b bl B
BblOBEDp c Py HKUMeETN nec T pnooe/HHuesH BXE@wmM 37 (n=37; 100 %)
mM3obpaxeHWih KoOCTel yepena. NOCTYyNANeHUN. B 13 cnyudyasax
PesynabraTts. LAHHBM nNepBUUYHON A[JOKYMEHTal
M3 37 noTepneBWMX C KIOUNHIWYLEOBKIEN b N AN HUMN nepenowma,
rHosom «YMT, nepesoM CBO/JaHa lMaVH QaBaHHWbIA w4 oueHke KT H
pena» O6bliM BbinNWNPpeHBT KHOrpawre s, Tak Kak ObAW BbABIAEHEb
yepena. Mo pfgaHHBM NepBUYHOIR THMOK yBMedI QM MNC TydYyae N0 AJdaHH
y 6 4yenoBek (n=6; 16 %) 6blNr pad@wyosepenadaape- 3ByyYyano np
AHT aHaPWAMWONO0OTr MYEeCKOro pPalBEMRABDODUYKON KOCTMU.
cTell Yyepena B BuUuAe BCTasBoOUYH b XXnuanueckaitmpamep.-
H bl X ) KocTen 4yepena. B pes3ynblraaytnee Hmekppe cMio, T -B0o3 pacT 1 |
pa PEHTIEHONOlNIMNYEeCKMXB nXxcaomepaoaBaema OCKOPMEBHO MULMUHCKON N
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Puc. 2 a (Fig. 2 a) Puc. 2 6 (Fig. 2 b) Puc. 2 B (Fig. 2 ¢) Puc. 2 r (Fig. 2 d)

Puc.2. KomnbioTepHble TOMOrPAMMbI YEPENA B AKCUAABHOU NAOCKOCTH, KOCTHOE OKHO. MauuneHT
A., 5 AeT. KAMHU4EeCKHUIH AMArHO3: (NepeAOM OCHOBAHUSA Yepena CAeBa).

ar-Ha akcumanbHbBLX Ccpes3ax fAJAeTanunsaupyeTcsasyaoninmMmetpumueaaBaun(
KoTopasa O6bn1a uMWHTepnpeTupoBaHa Kak JNAWMWHEWHBN nNnepennom. AH
BHYTPM3aAaTbIIOYHOT O LWBa.

Fig. 2. CIT, skull, axial slice, bone density window. Patient L., 5 years old. The clinical diagnosis is
"fracture of the base of the skull on the left."

a-d — On axial sections of computed tomography, an asymmetric line of the occipital bone on the left (red circle)
is detailed, which has been interpreted as a linear fracture. Anatomically, the line orig inates from the posterior
intracapital suture.

Puc. 3. KI, TpexmepHas pEKOHCTPYKUUSA KO-
cTen Yepena, BuA c3adAM. TOT Xe NALMEHT.
KAMHMYECKMH AMUATHO3: (NepeAOM OCHOBAHMS
Yyepena cAesan.

MpoageMoOHCTpPMpPOBAHA aHaToOMWU
CTein B TPEXMEPHOM KOMMNObIWTE
BupgeHt acCUMBTPBUMHYYHTBP M 3 & T bl N1 0 Y
(kpacHasa <cTpenka), 3 K30KUM
Tas 3Be3foOyka)

Fig. 3. CIT, 3D-reconstruction of the skull bones,
rear view. The same patient. The clinical diag-
nosis is "fracture of the base of the skull on the
left”.

The image sho ws the anatomy of the occipital bones
in a three -dimensional computer image. An asym-
metric intracapital suture is visible (red arrow), ex-
occipital bone (yellow asterisk).

Puc. 3 (Fig. 3)
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MOLWKM B CcTaumoHap C Aumar HO3HobW WI3H/MIe HHGDMF KOHTYpPOM, pa
TpACeHMWEe T ONOBHOINO MO3T a? WGagmusH ao TH WKaHweGigoB M AHOT 0- WB a
r g bl». BoinmMmcaHa C 3aKnNwuynTermnwrghRe®BHMOHBMYE- LWBY . 30H nart
CKMUM aAuMar Hos om: «34YMT. CoOoTpIOEmHIOE TMO /BO BHALECTBE O60/b WA X
ro Mo3ra. Mepenom 3aThbi/NOYHIOIB XEAGE&EN NC JTETBEO.Jle Ha YPOBHE
MoBepXHOCTHOE ocajHeHwMne Yy 3H[EEe UX@H ape peHe i 3aknwyeHue:
ryo6b». KoCTMUW comempeagensaeTrTca JIUNHNSA n |
Mo O aHHBM HeMpoOCOHOT padma TX HEP@AO-BHbLIM YyTOAUWEHHBM K
PnyeckKkuMx NpPpMU3IHaAaKOB CTPYKTYPROAT paHDMO0d Nusa OT namMb6bpgoswu
B BMU3yalnueBxupyemesnax BelWwWecTBATEHBEONA®MBOLEBULHOMY we Yy, K
HOro MO3ra He BbABNEHO. Hanmbonee cooTBeTCTBYEeT nepen
PeHTreHor padgusda yepena: KHOaC T P e HTEIMESHBR-C T HO i -AA&HBIXC T3na
rpaMMmxcTeil cBOAaAa uYepena BHBWKMNENDPOBHKY-TP MUY EP e VIHIbAXH N K, p O
uusax, BbiMmOJMHEHHbIX B BblpaXEHaoOT KiosC lyauwm-6 0B ¥ Apyr o cTp
LapTHOW yknapgke, onpejgensaem@ms Wi UTHOWKO BIH®Z ®- MO3 T a He non
3putenbHasd H a nepenom 3aTbnouoHcoTmo B EPIET N A eTannsmnmpoBartesb
cnesa. Uepen 006blYHOI hbop MBI Y We Bfyao3 MEEEpPDTBY H Y cTtano B O3 MC
CTPYyKTYypa KocTelh Yyepena HenpBMeHEHTAP O e¥w By ®pRADce H K yep
nNneHnma 6Gopo3n OLUBAOHKHEeEeBWIMBNEIBPBOE, Ha 4TO HenpemMeHHO C
PncyHok nanbLlesBblX chaBnNeHBEAUNNMaeH B OUN MDEMH] npeagnonar aemc
WiBbl Yyepena COOTBEeTCTBYIWT BOepamgadamvma. TOQpemwmsaor Hy 7, HecKOoJ/
Koe cepno o06GbLIYHON GopMb UK eXarOWeIpio BME HKIEBH- BeKTOpP Hanpai
TYpb ero pOBHBbE, yeTKUeE, COMHKBE HkeM M3 Mem@BamM @GOpPMUPOB
Ha (pwunc. 4). HOro nepenomMa cBOfJa 4Yepena H
KT uyepena: B 3aTbNOYHOWK AKQC HIE BMEesaaHaTOMMUYeEeCKMWN 0f

onpepnenaeTcHs NNMHWMWA CN PHOECPBOEBTHIMEAH UNAe p € 1O Ma CHReM ONN@XeMNT3 B O-J/1b HO

Puc. 4 a (Fig. 4 a) Puc. 4 6 (Fig. 4 b)

Puc. 4. PeHTreHOrpaMMmbl KOCTel Yepena B NpsmMoi U 6GOKOBOM NPoeKuuUsaX. AUArHO3: (NepeAom
3aTbIAOYHOM KOCTHU cAeBan. NMauueHTka M., 1 roa.

a-bokoBafd nNpoekLWWsde T coan p/eygHen s npeagnosiar aeMor o nepefsomMa 3 i
6-MpamMasa npoeKkuWSA; [OCTEPBENHTON KEOXCKIMHXO U3 MEHEHUW HEe BbisSBI

Fig. 4. X-ray, skull bones. AP and lateral projections. The diagnosis is "fracture of the occipital bone
on the left”. Patient M., 1 year old.

a — Lateral projection. The line of the suspected fracture of the occipital bone on the left is determined.

b — AP projection. No significant bone  -traumatic changes were detected.
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Puc. 5 (Fig. 5)

Puc. 5. KomnbloTepHble TOMOIPAMMbl KOCTEHU Yepend B AKCMAAbHOM NAOCKOCTHU. TOT XXe NauueHT
M., 1 roa.

ToT Xe nauuvmeHT M., 1 ropf. JeTanuauvpyeTtTcsa CUMMETDPpPMUYUYH bIfX
TbIi Kpyr). AcuvuMMeTpPpMUYHAssT NUHWUSA NPoOCBEeTNEeHUHA B 3aTblTOYHC
na MHTepnpeTuMpoBaHa KaK J/IMHENHBA nepesiom.

Fig. 5. CIT, skull, axial slice, bone density window. The same patient M, 1 year old.

The symmetrical course of the lambdoid suture is detailed on the right and left (yellow circle). There is an
asymmetric line of illumination in the occipital bone on the left (red arrow), which was interpreted as a linear
fracture.

Puc. 6 a (Fig. 6 a) Puc. 6 6 (Fig. 6 b) Puc. é B (Fig. 6 c)

Puc. 6. KomnbloTEpPHbIE TOMOFPAMMbI KOCTEN Yepena B TPEXMEPHOU PEKOHCTPYKUUK. a, 6 — Bua
C30AM, B — BUA C60OKyY. TOT XXe nauueHT M., 1 roa.

a, BBcTaBouHasa KOCTbL NO rpaHuue namM600BUAHSBBY IUB @ HHpER M
BCTABOYHOMW KOCTWU HECKONbKO pa3 MeHsseT TpaeKToOpMW Hanpas

Fig. 6. CIT, skull, 3D reconstructions. The same patient M., 1 year old. a, b - rear view, c - side view.

a, ¢ — The accessory bone along the border of the lambdoid suture (gree n asterisk). b — The inner border of the
accessory bone changes the direction trajectory several times.
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HATb HanpaBNeHUE. OJanee, PEeBEPp RSOBCKIWOMHEeMeT OE M OVIHGAK®-
BUAHO nNpw aHABWDOH aDH 1 i CO@Bl@aH nu un , m y pnpeTei, M y B3y
BMUAHA «3a3yOpeHHOCTbL» W Yy TroplaugemHsn ey enpoe nxao MHye mnokas3ana 4
NMUHUMN, CXOXew [0 KIP@AFAHHbLIX , MRAWMMBWH-0CTNU B aAudhpepeHumnaymm
HblXx WBOB 4Yepena (puc. 6). BCTaAaBOUYHLIX KocCcTel, 6onee TO

HeoueHMMbM nNpeuMmMyLlwecTBOGMIYBYOaBeMOUMK> 37 He ypanocb pf[ax
HOCTelh TpexMepHON pPeKOHCTpWHKBHMM NKET BCO@B@MAHON KOCTMN. T
yepena #faABNsAeTCA BO3MOXHOCT Tpa QMeAT avienpBeamiai nHe cnocobHa g
M3MeHeHWW He TONbKO C Hap YwH®D A0 NTOPBAEBPMXaHTOM-4 € C K M X U 3 ME H et
cTHn, HO MW C BHYTpPeHHelW, 4 TMDbl Br OYICO/BCHEOW DX MM@BG-a M 06O N0 Y E
BeageHUus C-yEAEBBDBNHCKOIW akcnepamumBabnKEnepoBaHma Yepena BO
XMBOTFTo nNMmua ABNSAEeTCSHS efUHCHBEMNHEMAIMO BBYWMB-TEeHb nNpepgnona.
HbelM MeTopaoM (puc. 7). C  NnoevpoewbokM aQ UL AH KTIDO T b KO NpPU NOCTYf
BHYTpPEeHHEelNW NOBEeEpPXHOCTWN YepeDd HEM OWMMI PWHEKB/NOCb UAEHTUDVY
LeTanu3nposBarThb aHaTOMMWUYeECKBIET b C OBCA [RVBATHITIOL -M 0apHAROT/IOOMON 4 € C K O

WMe KOCTHOTNO WBa BCTAaBOYHOMPASIKBOUCTTMA BB BBMMAAEE B C T aB O Y H blX
XapakTepHbX 3a3y 6 panHN /1 OKCOKTOOCPTIFE PA PUS U HeWpoCcOoOHOT padus
HblXx KT MOTyT OWWBGOYHO UHTETOPSXN LOIB/HTAKMXA ,BbISBUTbL Hapylle

Kak CKnepoTMuyYecKMUe Kpasa negdamo Mao,Cc TU.eTio use poebrn-a , HO He 06
nNo nNpogeMOHCTpPMUPOBAHO B K/IMOAUHIKIOK @MW ODHDppeHLnpOBaATIHO-NEDP
Mepe. 6aBOYHbBLIE KOCTW 4Yyepena [ 16].

OGcy:xnaenue. BcTaBoOUYHBIE KOoOCTWM Haunobon

OvdpchepeHumanbHada AguarHosTApadyagedasd no xoA[y lWB OB (
BOYHBLIX KOCTeln cBoOoOga 4YepenaOTmemepepomMasBiS¥wkeaoeBeHMUSa 3
XUBBIRUL nNpepcTaBngeT BbLCOKYMEBRBXBOTABOYHBE KocTwu [ 17]
npun GakTe WOPBEOHBO®N TpPpaBMb BEOUYKBIR- KOCTWU MOT YT ABANSATbC

Hnuyeckomnm ”n sBueEEWMOMHHCX O NpakKawWRE@LCTBEHHBX AHOMXMDICK HP A3 E

[14] . Mo cTaHfgapTaM OKa3aHHWHRpPBHKOT NTOKEDeM [ 17, 18] .
nomMOo wun ans AnarHocTNKMUMAKOCDWGUWaWMNX O NPpAMONA KO
TpaBMaTMUuyYeCKMX M3MEeHEeHNWIN CTOMBJJILBAYTEPTEMTA EeMOCTM p[fO06BaBOUY

Puc. 7 a (Fig. 7 a)

Puc. 7. KomnbloTEpPHble TOMOrPAMMbI KOCTEN YEPENO B TPEXMEPHOU PEKOHCTPYKLUU C BHELLHEMN
M BHYTPEHHEHW CTOPOH. TOT e naumneHT M., 1 roa.

a —3D-peKOHCTPYKLMWSA HapyXHOoI CTOPOHB 4Yepena ¢ BCTasBe 8M-0

PEKOHCTPYKUMWSA BHYTpPeHHEelW NoOBEepXHOCTM uyepena, Ha KOT @mMwi
pPOBAHHOIO, HENOCTOAHHOTNO WBAa BCTaBOYHOMW KOCTM (KpacHbBE

Fig. 7. CT, skull, 3D reconsiructions, the external and internal sides. The same patient M., 1 year old.
a — 3D reconstruction of the outside of the skull with an accessory bone (re d counter).

b — 3D reconstruction of the inner surface of the skull, which details the jagged edges of the formed, non -
permanent suture of the accessory bone (red arrows).
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v

pgeTtTen Cc HapyuweHwnew JIN KB O PCOTABMHAR M N R AT a3 alnn BCTaBOUYH:

dbopmMmpoBaHuemM rupgpoyedanumumymBO /MotBoOH el [M@PY . TOXHOMNONOXUT €

Opyrue aBToOQpH® o6bACHSANM MPEewa3x,onK endempee 1omMma 4Yepena. O

HenNoCTBWAHKOCTEMN yepena Hangaune meqpeyiea- dBJ/TAKKTCA BapunmaHrt

TaHHBbBX, BPOXMAEeHHblX HeBpoONoDipeweaaiomu Yy eicek-or o pas3sBUTUA c

bnumntos c KpaHMOCMHOCTO3OMOpRRGUK aOpHaopM M AO0Kanumsal

npwun TWaTe/nNnbHOM aHanmse ncrTpeHywaBbHadgenpaAalr BOCABMX aKB8CTa&

Typb NO AJAaHHOW TemMe Mb OT MIEe TMEIME JTOHWO BO MeHpena unmeeT 60

ns3 pe3ynbTaToOB aBTOPOB He BbLOY[LMEMMAPKE & I 3KCNepTMuUS3E

OOCTOBEPHDbBMMU M e TomMa auvmnc, 1 €8 TTOT M X -, C BblTEeKawnWwn vn npoueccy

MepHONn KT. HekoTopble aBTOprIeH@A U PPepeH-

uMmpoBasnauWm BHEWHWA BUL T NAPOLeE (Barmmoyeaiaek 0 T 0

yepena co chopMMpPOBaAaHHBMU WBaR@aszyBbTa8DW Haweim pabéorT bl

oyuepeagsb Mar ti n ap. McCnonNpRIOBAaB@3 MKoKHIGBLaOT-M KT KocTenn |

TepHytw ToOMOTpacdguio c - epeHUuMmanbHON3DA M aT/HOOMOTBA K @ B Of- ¢

peKkoHCTpPpyKUMUENn [n4 M3yyeHUMa NP UBILH a DO P H bl X KocTemn. Ha

MNP OBAaHMM™Ma BBO Y4 H bl X KocTei. OI—,D,I,eHIBpIAEL,lJ,IMM-ICTBeHHbIM NPUWXN3HEHTE

K BbBOAY o} B3aMmMOCBA3MU c anundads evpueeHduaniiawiebiit. o i ounar HoOoCTMWK I

OapaHako Kai ssi C coaBTOpaMuWN NEPUT aNBEOPYEHCHMXO TKDEEC T €M A B A S €T C s

LaHHBX KT «Kkonner, He HalWAWHaD A B@EHKEIEMHWMKAL N e R .

BCTaBOUYHDBbIX kKocTelWh [21]. MocT dMHHbLOAO CADBE&PHONW OLEHKNU K

cTu4 nepepgHero " 3apgHero mpodoep&Bn adnbb/HO i OWNaTyHOELO-U K |

ownmobOoOUYHO MHT e pIbpeqaipeo B A & TﬁaBOLIHbIMI/I KOCTAMMU n MCTMWUHHBDBII

Me pHOI PeEKOHCTpPYKLULNM KT. MWloHeg@xoegmmo npoBepgeHune KT

HawnmX pe3ynbTaTtoB BCTABOYHBIAT XK/DKH NN HTEpGCXOMGpHOVI PpeKOHCHT

yeTannmceceb Cc HaCJ'Ie,CI,CTBEHHbIMMHMCGMHﬂBpME\MmHMﬁ aHaToOoOMMUMM K O

aHOMannNnmMmAammMmm Yy BCe€eX I'IO,EI,SKCI'IG[DT6I-HH!)GTI‘EM‘ILIP.HO K a K cneunanncrtTal
Heo6xoagunmo MMeThb BbHCOKYKHOGBRBREBRIODPO-TAaK-MBLKYIMHEOKHIOM 3 K

XeHHOCTHSGb B ondhpepeHymnmaymnmune mmegpre.Jio MO B

cCBOJAAa 4Yepena HWXBXDTEF®Y . K nto4ylderounuk ¢QuHAHCUPOBAHUS U KOH-

BbiM ¢(akToM B BbiCTaBNeHUMN thavacn ienrepecaspP € 4 a

340pPOBbLIO XNBOMY nunuyy CAYyXWNT ABMPQTbIO KAOWHHONW CcTaTbWu NoAaT

pPpeHTreHONOr M4yeckKkor o 3aKNIUYEHMGT BUIKE GYKABCOBONW NoagaepxXt

nNnOHWMWMATDb, 4T O BMeHeEeHMUue O'HIBIGT(I:/ITB(E)HHH*)O'IG/I'IKVI'EI MHTEepecos, C

npuM OWMBOYHON WUHTepnpeTaLluwUu¥Mo JAMMAOM €CTPEOTHAT b .
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OPUT'MHAJIBHAA CTATHA

MPT-U3MEHEHUSA TOAYBOTO NATHA NPU HEUPOAETEHEPATUBHbIX AEMEHLLUAX

AdckoBumK A.A., KoHoBaaos P.H., LLnnatokosa KO.A., Hes3oposa K.B.,
MockaaeHko A.H., Peaotosa EFO., KpoteHkosa M.B.

OrbHY «Hayu4YHb# UBLeHTp HeBponorumuum» (PreHY HUH). r. MockBa,

eap ucciaenoBauud. IccnepgoBaTtTb KO3I(PPUUMEHT KOHTpPACTHO
HelipoaereHepaTMWBHBbIX 3aboneBaHnsnax c HopapAapeH
OLEHWTb KOpPppPpensauuwilw NONYyYeHHbBX pe3ynbTaToB CO

CTWn T
epruy
cTten

Marepuanel u meTtonsl. B mccnemoBmmHWMHA N0 ydyacTue 90 4YyenoBek

6onesHbtlo Anburenmepa (BA) B cTagwmu ymmepeHHDEBbX

KOT H

13 ¢ pemeHuwunuelhh ¢ Tenbuyuamu JNeswun (ATN) B CcCTaguun ywmepeHH
uunu, 23 nauumeHTa €c 60Ne3HbK OMamKWmBHOHO® @EEMPUUMezn wn 21
poBoney 6Ge€3 KOTFTHWUTWBHOW NaToONOTl UK. Bcem nmnauyumeHTamM 6bln
HelipoMe rAHBIHTBUT EeNbHOW nNocnepgpoBaTeNbHOCTbLI C nNocne

T

T a3+ 0 o -

Ay o

a KOHTpacTHOCTWU ronyboroonsAsDH@HKANS KPYAMA&CKaLUWEeHTOB
MoHpeanbckasa WKafna OLEHKW KOTHUTUBHLX dGyHKkuunh ( MoCA) .
Peaynprater. Han 60 nb wne 3HayYeHNHd KoadhdmuyumnmeHrtTa KOHTpPAacTH:

ponbHoOWn rpynne (0,2200 + 0,0845), y nauvneHToBOclB6Rex
, 0595) , y nauumeHTOB C pAeMeHUMWEeW Cc Tenbuamum JleBUW OHMU O
aMble HM3KMWEe NokKkas3aTenNnu O6GbAWM Yy ydyacTHUKOB Cc 60Nne3HbI
or o, 6blnfa ycTaHOB/JEeHa NpamMasa yMepewHaVNTeOBADH Meagy O
oKkaszaTenamMumu KosdpdhuumeHTa KOHTpPpaAacTHOCTM ronyb6Goro naTHa
a (r=0,397, p=0,022).

3akaouenue. IccnegoBaHMe nNokasaTeneihn KoaddpuumeHTa KOHTP

MBHBIM CNOCOOGBOM NONYKOI/AWNUERLEBIHHIWI HEA/lEHXWE JCaHNHAa B

KoasdhdpumymeHT KOHTpPpaAacTHOCTMK TN npeTepneBaeT UWU3IMEeHEH
ATUBHbLIX JAeMeHUWUIH, a KoppensaAumsa 3HadveHUWNn KoadpdhuumeHTa

Tl

e MoCA cBupgetTenbcTBYEeEW GOR@GEMATEBNS HaAKBE MWCNONb3O0

ron\
msa  nop

BaTbod(

eHeprumyeckom AgUCKHPYHKULUU U CBSA3aAaHHBIX C HEeW KOTHMUTMUBHDBLBIX

KnwuyueBble @esédpagpereHepaTunuBHbie 3aboneBaHus, LeMeHUMNH
MEHT KOHTpPacTHOCTW, MP T, HelipoMe NAENIEHH L VOSD e 3TH& 1 AN T €.

€3Hb lapKkuUHCOHaA.
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MR-ALTERATIONS OF LOCUS COERULEUS IN NEURODEGENERATIVE DEMENTIAS

Liaskovik A.A., Konovalov R.N., Shpilyukova Yu.A., Nevzorova K.V., Moskalenko A.N.,
Fedotova E.Yu., Krotenkova M.V.

Research Center of Neurology (RCN). Moscow, Russia.

urpose. To investigate the contrast ratio of the locus coeruleus (LC) in neurodegenerative

diseas es with noradrenergic dysfunction and to evaluate the correlations of the obtained

results with the grade of cognitive impairment.

Materials and methods. There were 90 participants in our study: 23 patients with Alzhei-
mer's disease (AD) in the stage of mil  d cognitive impairment and dementia, 13 patients with demen-
tia with Lewy bodies (DLB) in the stage of mild cognitive impairment and dementia; 23 patients with
Parkinson's disease (PD) with no cognitive impairment and 21 healthy controls without cognitive p a-
thology. All patients underwent MRI of the brain with a neuromelanin -sensitive sequence, followed
by calculation of the LC contrast ratio. The Montreal Cognitive Assessment Scale (MoCA) was used
for clinical assessment in the patient groups.

Results. The hi ghest values of the contrast rati o were ot
0.0845) , results were | ower in patients with PD (0.18
even |l ower (0.1303 + 0.0623) and the | otwseswi trhatAeB (wk.rl
0.0496). In addition, a direct moderate relationship was established between MoCA scores and the
values of LC contrast ratio in patients with Alzheimer's disease (r=0.397, p=0.022).

Conclusion. Evaluation of the contrast ratio is an ef fective method of semiquantitative assess
of neuromelanin concentration in the LC. LC contrast ratio undergoes changes in various types of
neurodegenerative dementias, and the correlation of LC contrast ratio values with MoCA scores sug-
gests that this indi  cator can be used in the assessment of noradrenergic dysfunction and associated
cognitive impairment.

Keywords: neurodegenerative diseases, dementia, locus coeruleus, contrast ratio, MRI, neuro-
melanin, Alzheimer's disease, dementia with Lewy bodies, Parki nson's disease.
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ony6oe nsTHO (TN ABNHEIEBTI N 9 aMe@APOMM MWOHOB MeTannol
pacnoNnoXeHHbLM B 3afAHUX3AaMAGADMUVUPO-HOPALPEHEPT MYECKLV

cTpanbHOW YacTwWm MOCTa, OTH ao K/cauraeaptawiBbH-or 0 cTpecc a. C
HOW MNOBEPXHOCTMW [JHAa YeTBREIXOHIWE XKe-4TO0 3 aAMRGHEONC BB U
nypoyka [1]. HecmMoTps HellgeOeNavWMkbi®e C MOHaAaMWU U MaKk
pasmenp bl (-30, 000 KneTtok) , 6E€lnkoppe g nmnupgoB BHYTpwu TN
cTaBnsAeTcs OCHOBHbBM MCTOY HIMAKADENK T Hyekpbdbaopyee-H U A » , TO ecThb
Hepremewvueax HeWPOHOB B TO/OBHECMIM@adiRe-BlAok|t pfenaeT BO3MOX
3 blBAaWIWMM BAWSAHMWE Ha MHOXECBBDY XJOIPXDLB I nocpepcTBOM
obnacTtein MU NOLKOPKOBBLIX CTPY&KIIQYHAHA HDIT yTwOMOT paduu ( MP
pywwmMm WUPOKUIK CcnekKTp nNnpouldeid me nawH@Aamepwmr-BnTenbHaa - MPT
Me p, BbiClWMNE KOFTHUTMUBHBIE dy MPINM,n oBaBMmITAEL, T nonykonumuyecrtT
obydyeHune, BHUMAaAHUMUE, ULVWKIAb KCOHHEL eMH THRaMC0T BIOWT MEHT M P OB AaHHOC
BaHuMa un papelrunue [ 2 naHuWHa in vivo. BnepBble C no
HellpomenaHWH, npunpagawwmntopnany @oiyypoe nNHATHO ObAO BMUS3
NATHY XapakKTepHbli uBerT, A B/NODPTOBSHIX N NOFP @BOTLOUYP YBI NDWO 6

TOM MeTabonumama HopajgpeHasnuHa W xenaTupy -
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Puc. 1 a (Fig. 1 a) Puc. 16 (Fig. 1 b)

Puc. 1. BusyaAbHoe CpABHEHUE UMHTEHCUBHOCTUM MP-cUrHaAaa oT roAy6oro nsTHA y 3A0POBbIX AOG-
POBOABLLEB U Y NALLUEHTOB C 6OAE3HbIO AAbLireimepa.

a-B pocTpanbHbLX oOoTpenax MocTa, NO 6GOOKOBbLM KOHTYypam 4YpmB
Hble TO4YeuyHble yyacTkun TtouBs@aemtgddpdMPein fgob6bpoBOney 6e3 K
HUui.

6-B a@aHanNnOrMYHOW nNoOoOKanNnuaauuMm T UNEPUHTEHCUBHbLXN aylNEHTTK OCB Ol
Anbur enmepasge@aMeHL NN

Fig. 1. Visual comparison of MR signal intensity from the Locus Coeruleus in healthy volunteers and
patients with Alzheimer's disease.

a — In the rostral parts of the pons, along the lateral contours of the fourth ventricle, symmetrical pinpoint are-
as of increased MR signal (MS) a re detected —image of a healthy volunteer without cognitive impairment.

b — In a similar location hyperintense areas are not visualized — image of a patient with Alzheimer's disease in
the stage of dementia.

yyeHbX M3 HAnoHuM nNnopg pykKkoBOo@gcTamm, Shiakatva K aK 60Nne3HE
m ocaBT. , M onmcolBanocb Kak (bMdpa ormeewmmx ¢ Tenbuyuamum N
rMnNepuHTEeHCMUBHBbBIX yyacTKoOB J/Be3e®Gnatatpuk mgeadHa (b60MN), rony
yeTBepTOro xenypgouka» (pucrteplneB@a®@@Cc TBERMHIIEY PHble 7 by
Habnwopewnna) [12]. Torga XeunsMOwBIEH MNP e guUPErgeaHa Ma N1 b H bl X CTa
cnocob oOoOULEeHKMW copfgepxXaHUua HeBAPOMEeBAHMAA BafJONTO [O NOAI
M ¢ nomMowbiw KO3IMdpUMUuMEHTA EQEWURPATTHDETMH U A . HecmMoTps4a

(contrast ratio —CR) , paccuynmTbiBaeMOC OMIMTOO MOOTB- 3 T U X 3aboneBaHunm,
HOWEeHNI K CUTHaAaNYy MNOKPbLWKUWIOB@®ABH.0 PO XMKE naToreHeTM

aHanNnuM3nMpoBaB MNONyYeHHbE pPEBYPBIDAHIBIA CHpoeplaUA P EHEPT MY EC K OI
300POBbLIX AO6GPOBONbLEB W3 [EaAIyHEX BOIIRAEEN- ANbUT @ANMei@a

HblXx T pynn, aBTOpPb MNPUWWAKN Ka GBILKBAOAAEYT,C SY THOAK ON /N EeHMUeE 6eTa
MHTEeHCUBHOCMBHMPaAa OT rTonybomomeps®pHoB&HOITNPUPOBDIRMEEAQ Taw
noBblWaeTCs® MmeEgwldh XN3HUW, nNocCcn@omestwn lNaprklBKXYHMMy NSLUS anb

c BO3pacToOM MNOCTEeNEeHHO YMEeEWHWRBE@BRAA, OU&8BNXC NoybHoarex [ e Me H
pa6boTa cTana OCHOBOWNW aAnsa w3yeabuamvmic-olBlemw-[ 7
Hua rTrony6oro nNnATHaAa Yy He ToNbBoHywespopdB®XE Mb MUCCAENS

nwopgein, HO M Yy nNauuMeHTOB C ([PABNBHRARBIMIWHTPRCTHOC TW THG YT
normamnm: OT HeWMpopereHepaTa@aBHEIX TpeXNeERNpoOosger eHepaTUUsHLE
aTpuyeckmnx COCTOSAHMHAWM XCENn poBBOAKA aATN wn b, a TakKkxXe Kopj

HopaagpeHeprumyeckomn AuMCHPYHKIIHEHMHGBI[X113]JHaYyeHNWn CO CTeneHbH
B cnyuyae ¢ HelpopgereHepaBpyHI@MMADDP O -
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Puc. 2 (Fig. 2)

Puc. 2. PazmeTKka aKCUAAbHbIX HEHPOMEACHUH-4YYBCTBUTEAbHbIX MPT-U306paXXeHUA AASl OLLEHKMU FO-
Ay6Oro nsaTHa — noAe 0630pa NOKPbIBAET MNAOLLAAL OT 30AHEH KOMUCCYPbl AO CPEAHEN TPETH MO-
cTa.

Fig. 2. Planning of axial neuromelanin-sensitive MR images for evaluation of the locus coeruleus -
the field of view covers the area from the posterior commissure to the middle third of the pons.

Marepuanbsr u MeTOabI. mental state examination - MMSE) , cCo <cpe
1. syR3892do2 o9 ddosoyaszdRHuMwermm3gRacT OM-68B4,16pytnnee 7 nert
B mccnepoBaHum Ha ©6asze OFBHYYueHawy-u3 r1rpynn BA, OT7T
HblW LEeHTP HEeEBPOANOT MU>» N pPU HMPIOT eycurangpToBea H B0 ¢ MCNONb3O0BaZ
yenoBek. ns H U X 33 nauwneHMamCAC «6ones3HbIO
Anburenmepan» Ha cTapguwu ymepeugdrdqRepnBe-YRa o a.
T UBHBbIX HapyuweHwHUWMNn, pemnar Hos3sBce MPCTemoBaHMWA O6blAWM BbINO

ycTaHOBNEeH Ha OCHOBaHWUW KpmTOpAReBe HaAayuweBBOoONn p[umarHOCTMUK
HaNlbHOINIO MWHCTUTYTa NO NpPpoO6/MEAMaM MAT aHME HIDM ali C H O M TOMOT
Accouyuunauyuunm 6onesHM A AAA) T e IBieregma MAGNEAOM  Prisma  (Siemens

cpeagHuih Bo3pacT B rpynne colenashainé@rs, +tEV) &angen, Gern
nerT, y 12 4yenoBeK QAMWATHO3 M@GBIMmVmepginNnBepRy&amun 3 T. Mo mi
MapkKepammwu LepebpOoOCN VKHOACATBVH Hibl X WWg T2, T2 FLAI R, S Wi n
[13]. Takxe 13 nauyuMmeHTOB C VURBRODIOPAKEEHMNN KBPOTOKON B K0
TUHON «peMeHUMUM C TenbUaMUNHBEPOMERAWHBRERBEMME NTb HY O mnoc/
Yy MepeHHblX KOTFTHMUTMWNBHbLIX HapyrueenbHio c n-MmTe)HMc o cnepytowmmm
MEeHLUUN, Anar HOS3 ycTaHOB/eHMem@aaML HOBAaAHMWP oBB3aBHenuse: H Hbile f a
Kpuntepunues McKeith | .G. et sapli.n, 2@érhoropb@FSE) ms3obpa

cpeagHum Bo3pacTom 69,9 + 7TR/ TMEex5501/41]J0 MCc;Kka- TOAWUNHOI
yecTBE rpynnbel cpaBHeHMUSA obene meskTHp® 3 RBOTr o NiEeTCEBBATPE -
naumeHTa Cc 60NnNe3Hb MapkunHosoOwa,n<<lrA;,4MA0BNUNEeCTBO MHBEepT
3 no wkaneYadore,nh6e3 BbIPajxXe HMHYO/TbOC OKBO -N = 2 ; none o6BOWpPa (f
FT'MfMTUBHOTINIO CHUXeHUa (pemMeHZOO) Mmyg2,; 2Bas3bvmerp MaTpuLybl 4 4
nos no MoHpeanbCcKOI WwKkane cogeAKkMaK®BEIXMNEOCTasmnmao 11 wml
T WBHBbBIX by HK LU (MontreaBaHunE@ogmssaGmuwaexeHuUin 6bIAO BbINO./J
Assessment — Mo CA)un arpgd o3 BN ycTaaoBAeHW nnockKocTwW®, napannensb
NOo KAMHWUYECKUM Kputepuam Mes@wwapomexnoy nepegHen wn 3apg
obwecTBa 60nNne3sHU TMNMapKMWHCOHPamunpdPECTIpiontec)T,B U NOKPbLIBANO

OBUXEeHNIN ( MDS) , cpepaHuim B®apAel BOMUTCTWH pbl [ O cpepHemn
rpynne cocTtaBwun 63,4 = 7,2(pec. [2b, 16, 177 . B

rpynny KoHTpons Bowen 21 4yenoB.efkc amed3aR koofrdHR13~-6 a6 296 03 O 31
TUBHOTO CHUXeHWSNoB=2 N8 Kpadwuweid a ceaodRbReaodas det ddoeGo

WK ane OUEeHKHM ncumxumueckoeroeesRasgpeaasgI.Mini
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TR doeR sttall.ddoecoaaas

dooc3R3e)derPGWa(RR ¢ > YvdRda

>dae)jashg y¥3)eeRg.
Hopma BA ATJI BIT
XapaKkTepucTHKa
(n=21) (n=33) (n=13) (n=23)
CRLc cpennee Cpennee = SD | 0,2200 +0,0845 | 0,1578+ 0,0496 | 0,1303 +0,0623 | 0,1862 + 0,0595
CRLc cnpaBa Cpemnee = SD | 0,1979 £0,0913 | 0,1322 +0,0507 | 0,1055+0,0673 | 0,1730 +0,0548
CRc cieBa Cpemuee = SD | 0,2421 +0,0866 | 0,1834 +0,0587 | 0,1551 £0,0694 | 0,1994 +0,0754
Mennana 17 19 28
MoCA (6amn) -
[Q1; Q3] [10; 21] [17; 24] [26; 28]

CooTrTBeTCTBYlWME

nokKkasnns ageahu

T 61N poabB-k ac TH a WB OC3 Prao M O Wb K

nacTtTun NWHTepeel@gelBAMW OMUNaTepanb HIMHENHOI Moagenu npoBOAV
B BepXxXHehn YacTum pPomMOOBMUALHOGBSSBWK UMEXKMY3 MEPpY Aol n MCRA) .
peHnmem abconTHBbBIX NnokKkasaTeAmeoic TREPTMOPEUBEB- NONapHLE cpas
HocTu-cMPHana.-peBprarue Honor , TaMEBKEe-NpoBOAMANUCHL C€C MNOMOLUUbI
ONBWMIA M3IMepeHus, 6Gbll  «OC/HOMN EMOLERTN QT HION-A NONpPaBKW HB
WeHnum pumarHosa KaxXAOro UCNHBYEMOrasm.HeBinwa-npnmMmeHanc s M e
yecTBeE pedepeHCHOIW 308 bl POMOAbL3IOBAanNM
nokasaTenwu MHT € HCUWBIHHD&IT awiP OnAa oOoueHKW CcBA3IM Mexay 06:
NMOKPBLIWKN MOCTa. BoluncneHmen K appumyme HK-O T MY € CTBEHHbBMMU r
Ta KOHTpacTH®CcTmpomM@GRB oamnmnomenowiob30BanNncs4 KoadhpuumeHnt
bopmy ne: CnupmeHa. TecHoTa 3Ha4yYuMMbX
CRic = (Sic — Se1)/S pr, Banacb C nomMouwbiw wWKane Yepgpo
roecSooTrTBeTCcTBYEeT YycCcpefaHeH Peswisram:
CONIKTHBLBM BenNunmyumHaw MHT-eHCUBHIKawWeHMR ( CRpeagHEeHHBIE, cnop
curHana OT TPOHWEH,00f 8@ 0B no-cnesa), a T ak»oeue® & /an bnHoa A WK a
KpblWWKN MOCTa. Boinun BbYyMcneMeCAoOx@MmS am@a/me gy emMblx rpynn n
Koo dhpuumeHnta KOHTpacTHOCTUTabdmsmMm i e oNst6oY@pegHeHHGBbIdY N 0K e
nATHa c¢cnpaBa ®W <cnesa, a TRHUXETHIXK OBPEMBUNEKOHTPONbHOLIW
3HayvYeHNA. Hambonee BbLCOKMUM, y nauuneHT
4 teRe0380ya3doa sacgeefh. NapkmHcoHa OH O6bl1 HEeCKO/JbKDO
CtatTmcrTumnyueckmuni aHanwuns MepHOTBOOBA MCN CG1O 1@ 3 H b 10— Ao @ L, e’ M We p &
nNPpPUMEHEHNEM nporpamMmMHOT O makeagelT oBPS$S nemMeHuneln ¢ Ten
Statist i cs Bepcun 23.0 (1 BM, okRAApncHyamemwmm HU3IKUM (puc.
rmnorTesa oTBepranacb nNpuv ypoBEBpaBHBAH@MOKEBEM aHanNnumi3 ¢ NC
p <0, 05. BOoO3pacT B blfABMUIN ctTaTmnmcrTunyec
Tun pacnpepfgeneHnNsds KONMUY PABEIAHHWMBIX [YE€PEeJHEHHONO (cNoOKa
peMeHHbBLX oOLeHWBAanNncsa C 1N0MOVERKILYK XKWDHEPWI bHOW T pynnon u
Konmor ofmBpHOB a. Bospame-nTEGRXEe MeXAy KOHpYOMmMGHM OWM r pyn
nn HoOpManbHOE pacnpepeneH@Adé&@/l. TARAAOTKAHKH ble pe3ynbTarTet
pacnpepgenMca@A He COOTBETCABDBADNDEaA3aTcecoiemaB@GR n cnesa
HOpManbHOMY . Ona onucaHua KNBYIMmyecTBEHHBbX
nepemMeHHBIX C HOpManbHBLM pacnieperaA U@ NdHHLbR aHanmns B
mcnonb3oBanmce cpefHee n gygaenaprapec oBA 3HauyummMytw np
KnoHeHune (SD), ONSA ONUWCaAaHWAYKWORBWYS®GT Bveerkqaoyh 6annom Mo CA
nepeMeHHOW C HeHOpPMaiNnbHbLBM Ml pERReameAmAEBNKE MeXAy 6annol
-MmegunaHa 1M KkBapTtmanm (Q1, Q30RcccnpasBa. Y nauyuumeHTtToB ¢ OTI/
AHanwns B bl BUI 3HaYUMMble MBE@AapPacbHB@®AaYUNMbBX Koppensauwuni
pas3nuMmuna wmexay Tpynnavmu BAwu nn bKla 3(agmmeadigerpa 6 G R No3 ) .
CUMOHHBINWK aHanumi ANOVA p=0, 002, OGey:xemeume. T € p 1 -
OPHbLIM CpaBHEHWEM € emcanmo Wb gl oF MoNy4yYeHHBLBE Hamu L aHHBbeEe y
nNpaBKONW Ha MHOXeCTBEHHbLEe cHaByEOBUBSBWLEOMWE cCcofepXaHUa He

beppoHm=0, 008) .

| www.rejr.ru | REJR. 2024; 14 (1):26-33

B

cCBA3MN C

BT WD NN PDBVIO JIVB-T HO B AN p o g er e H e

DOI:10.21569/2222-7415-2024-14-1-26-33

30


http://www.rejr.ru/

RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

paTUWBHBX [AeMEOHDUILBHU AnbUur el
057 MW peMeHUWMWNM Cc Tenbuamu Jleswu.
o Ha QJaHHbeaHweTMaz a Gal gani A.
0 Kak ®W oxXxwmwpgpanochob, Mbl NOAYyYMIAI
C OKe pe3ynbT@ilybl UECR bITY € MblX
o ool I rpynnbel KOHTPpPOAASA, Mo CpaBHEHI
£ T M U1 rpynnammu [ 4] . Kpowme TOT
& T : Hawero wuccnepgoBaHMsa O6GbAKWM nNoO
3 0 T NEIEE cTaBUMb ¢ TakKoBbIMU, ony6nuck
156667, o k
opyron paboTte A. Gal gani n
0 l J_ BanNlucob nNoOKaszahemmewDa KOHTPpP
T HocTu oT TN y nauyuMmeHTOB C
| ° revnmMepa U feMeHUMUEN C Tenblue
o : : : NyyYyeHHbBE WUMU 3 HayvyeHMUA Takxe
Hopwa BA Am En HMXe MNnNOo CcCpaBHEHWUI C KOHTPOT
[19].
Puc. 3 (Fig. 3) B mccnepgoBaHWM Bensi on R
CpaBHUMUBaAMWCb Te Xe nNnorRgsarTe]
Puc. 3. AMArpPamma. eHTOB Cc ©6o0o0Nnes3Hbw [lapKMHCOHaA
6ones3sHbw MapKMHCOHAa C [OeMeH.I
YcpepnAHEHHBbl KO3 dhhpumumeHnrt uunem (o Tenbuyuamu Nesun, rge L
(CRLC) B wuccnepgyembx rpynn Hauwe pab6orTe, 6blNoO BblASB/NEHO
Fig. 3. Diagram. yMeHbLWEeHUE 3HavyYyeHUMN K03 hopnuy
TpacTHOCTM rn vy nauyunmeHTOB C
Average contrast ratio (CRLC) in the groups TenbuyuamvMm MHMeBcpaBHEHNI C nNnakuwu
6onesHbw MapkumHcoHa [20]. AB
TRr docREBRY20680dt aheg RaRdOob o933daevjasfhg ¥3) ¢c¢
CKOpPEeKTUPOBAHHBIN YPOBEHb 3HAYUMOCTH (Padj)
YpoBeHs 3
JUISL allOCTEPUOPHBIX MOMAPHBIX CPABHEHUI
Xapakrepu- HA4YUMOCTH (p)
Hopwma BA
CTHKA JUISL CPaBHEHUS Hopma Hopma BA HATJI
VS VS
rpymnn B UEJIOM vs BA vs BIT vs BIT vs BIT
JTJI JTJI
CRLc cpennee <0,001 0,006 | 0,018 | 0,666 | 0,642 | 0,336 0,180
CRLc cnpaBa <0,001 0,006 | 0,024 | 1,000 | 0,852 | 0,078 0,066
CRLc creBa 0,004 0,012 | 0,036 | 0,474 | 0,912 | 1,000 0,768
MoCA (6amn) <0,001 - - - 0,132 | <0,001 <0,001
TR dog® tt¥Y¥tbhi ¥fRddR MoCA 3 doatddocGcoasageawx)daass
r Cas3b 6amma MoCA Cas3b 6amna MoCA Cs3b O6anma MoCA
pynma
¢ CRLc ycpenHeHHBIM ¢ CRc cripaBa ¢ CRc cneBa
A r=0,397 r=20,415 r=0,319
b
p = 0,022 p =0,016 p=0,071
r=0,218 r=0,182 r=0,185
HATII
p= 0,475 p= 0,552 p= 0,546
r=-0,067 r=0,063 r=-0,141
BII
p=0,763 p=0,773 p=0,521

roddar ddocecoaaa

das3ss3adtcoodofza¥mai RhoRYyod29a36809
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ratwort, UuTo0o 6GoNnee BbhpaxXxeHHaaH@meBenrnapageaclfunepdoc dopwunnwu
B CJ/yyae [feMeHUUUN C TenbuLuDRMKOARBBEBT MOMKETNYECKIN 3 HaAaUYUME
obycnasnumBaTb XapaKTepHbe 68HNMBNeMB ®Way@bno [ 23].

Tyaumuni CO3HaHWAa, HapyuweHwuas cQurap a B 1 ydeaHsnee m Hawe pab6orT
O6biCTPOro ABUXeHMA uwnapui(KRESBMXI b C A HebOonNblWOEe KONUWYECTRB
rannwoumnmHayum. npexae BCer o, B rpsy nmee uicmy A -

B Hawen pab6oTe rpynna buec6reB3 cateoMmeTH-0T MEe€TUTb BbICOKY
LMNM CTaAaTUCTMUWUYECKN 3HaAavYMmMoO HeMOTAMBY apazxynsiMRT,oB 0 HMoTO0p
oadphunumnmeHTy KOHTpacTHOCTMUT akbke ocTooA BT HekKOTOpbEe asBT
ponbHOM rpyninbl. MonyyeHHbEe Bpoa.N1bTart bl
ornacytwTcsa ¢ gpyroin pab6oToihh QreeHkka NKoD@PPmLUUNEHTa KOHT
KOTOpPOMN Yy nNaLl uHebHr olBa pck nbHocmoe- a1y 6 o1 o nNaTHa ¢ -MiPoTm o myp eof - H
a 6e3 KOTFTHUTWMUBHBLIX HapylweHavVWaBesa LoD BBLHEPEKT UBHLBIM cno
BT€HO 3HaUYMMbX Ppa3NMmuyunii BT BETPHIOLMHTVES bHIBIK@ G M1 HT paL UM He
HadYyeHMWAX WUHTeHcuMBHOCTMU [T mMeomammmwmMme HBe HIM&WH OIKW o6nacTtu n
Apyroro metopga oueHKU) [21]HepaTmnBHBbBIX LeMeHUNSHX. B cn

Mpama s Koppenauuma nokas3adnenerlimepd®THMo3BonsaerT T akx
bnumeHTa KOHTpPpacTHOCTMW T HCM BKITbH UKIEICHKIWTAN B HO € CHUXEeHUe

W XM IT woO -4 X

OueHKON nNno WCKAa/Mep MMo6ONEe3HNBAWNBG- HOpPAaJpPEHEPTMUUYECKYIH il
reiimMmepa cBuageTenbcTBYeT 0 QMDHIE K O4 TIDW PAOAKHOHELI MM C MO Nb 3 OB aHM
MPTnokasaTensb MO XeT MCNONGBDEATKWBITHB®C TM T O0Ny6GOro nsT

oueHKe HopajgpeHeprumueckohn cameedybHKOUMap KB PA Ha JaHHbBE M
CBSA3aHHbBLX C Hel KOTHUTWUBHBXHOG ABBUMEWNIHELJOCTATOYHOT O K

CBA3b -MPHWeHeHUNIN rn c KOrTHmaoGBBBIMMCCNeJOBaHNIM, LONT UM
HapyweHnamMnm TakKkxe ObN1a NOKA@3 anHoaK aB Na/b®T e fOCTYNHOCTGb IO
El man J. A. unu coaBTopoB [22]Jo6opypoBaHmMsg.

MoMMUMO KAMUHMYEeCKONH oueHKUN Heroubrfixki @pliHAHCUPOBAHUA U KOH-
M3 paboT wmccnepgoBanunmcb KO pluErErmEyTePecos.0 X P a H -
HocTwu TN wm cneunmdPrnuyecKkmMx UKBABIMGb XA abHUHOO-W CcTaTbW NOATB
MapKkeposB HellpopgereHepauyuummn. cyltTaxT,BuUe habG@aHeoBOW nNnogaepxt
Bett s n coasBT. YyMEHbLWAHMNE HIBSH aH elHMHIPN@R Ta MHTepecoB, C
KoppenumpoBaso C NOHBXEAW®R®RXEQAMBECOOOWNTHb.
TaaMmunompga B LepebGBPOCNMHANbLHOW XWUWAKOCTMN,
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OPUT'MHAJIBHAA CTATHA

THE ANATOMICAL LOCATION OF THE MENTAL FORAMEN AND THE PREVALENCE OF THE
ANTERIOR LOOP IN THE EGYPTIAN POPULATION: A RETROSPECTIVE
CONE BEAM COMPUTED TOMOGRAPHY STUDY

Nada Hashim Al jassim!, Mostafa Mohamed Hosny 2, Ahmed Mohamed Bilal 2,
Ahmed Mohamed Elshamy 2, Ibrahim Sabry Elsayed 2, Shereen fathy 2,
Abdel-latif Galal Borhamy 2, Mahmoud Taha El-Destawy 2

1 - AlMaaqal Private University. Basrah, Irag.
2 - Al-Azhar University. Cairo, Egypt.

trategically, the mental foramens (MF) are important landmarks during implantology tech-
niques. Their location, morphology and anatomical variations required to be consider ed
prior the surgery to prevent mental neurovascular injuries.
Purpose. To assess the location of the mental foramen (MF) and the prevalence of the ante-
rior loop (AL) in the Egyptian population.
Materials and methods. A total of 300 cone beam computed tom  ography (CBCTs) examina-
tions that satisfied the inclusion and exclusion requirements were investigated. After imaging, the
position of MF was recorded as a  — below apex of 1st premolar, b — below apex of 2nd premolar, ¢ -
between 1st and 2nd premolar. The p  revalence of AL was assessed by classifying inferior alveolar ca-
nal (IAC) into three patterns: Loop, perpendicular and anterior.
Results. Position of mental foramen: between 1st and 2nd premolar was 154 (51.3%) in the
right side and 176 (58.7%) in the le  ft side. Inferior alveolar canal patterns: Loop was 100 (33.3%) in
the right side and 106 (35.3%) in the left side. Perpendicular was 192 (64%) on the right side and
184 (61.3%) on the left side. Position of mental foramen and Inferior alveolar canal patte rns, there
was a statistically non  -significant difference between right and left sides.
Discussion. In implant installation, the major consequence is injury to the inferior alveolar
nerve (mental foramen). Thus, the incidence of mental neurosensory disturb ances due to orthodon-
tic, periodontal and surgical procedures cannot be actually determined. Many authors reported the
complication incidence varied from 0 -40% in inferior alveolar nerve injuries. The inferior alveolar
nerve is the most injured nerve, foll owed by the lingual nerve. As a result, to ensure a maximum
safety in the placement of implants without compromising available space, a CBCT examination is
strongly recommended.
Conclusion. The sample population most exhibited MF between 1st and 2nd premol ar with the
most common pattern detected was perpendicular in nature. Anterior looping was regarded as the
second most common pattern in Egyptian population.

Keywords: mental foramen, CBCT, Perpendicular, inferior alveolar canal.
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AHATOMUYECKOE PACMOAOXEHUE MOABOPOAOYHOIO OTBEPCTUSA U
PACMNPOCTPAHEHHOCTb NEPEAHEN NETAU Y ETUNETCKOIO HACEAEHUS:

PETPOCNEKTUBHOE KOHYCHO-AY4YEBOE
KOMMNbIOTEPHO-TOMOIPAPUHECKOE UCCAEAOBAHUE

Haaa Xaumm Aab Akaccum!, Moctadoa MoxameA XOCHM 2, Axmea Moxamea BUACA 2,
AXMEA MOXOMEA DAbLLIAMM 2, MBparmm Cabpm SAbCamA 2, LLiepeH Patxm 2, AODAEAL-
AQTUAD FaAQA Bopxamm 2, Maxmya Taxa DAb-AeCTaBm 2

l1-YacTHbiA yHuBepawaes. Anb bacpa, Wpak.
2-YHuBepcunrhestxadnb r. Kawnmp, Erumner.

op6opofgoUYHbe OTBERATHWTC A MNOJXHLBIMU OpUEHTUPAMU TNPMU
NUUYUHBIX TEeXHWK B WUMNNAHTONOT UK. Mx pacnonoxeHwune,

pasnununsas Heob6GXOAMMO YyuyuUuTbiBaTb NPW nNpegonepayuumoHHDO

HepB-HBOCYAWCTbHBIX NOBpPpeXAeHWN nmoabopoJgOYHOWU oOo6GBNacTwn.

Ilens uccnenoanmsa. OLEHUTbL PpPacnooXeHMe Nofa6GOPOJROYHOTO OTB

CTpaHeHHOCTb nNnepepaHeihn netTnu (MNMNO) y ermneTcKOro HacenedHx
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he mental foramen (MF) is a strategi-
cally important landmark during im-
plantology procedures. Its location,
morphology, and anatomical variations
need to be considered before surgery
to avoid mental nerve injury [1]. The anat omic
as well as radiographic size, position, shape
and symmetry have been reported by several
authors [2, 3]. Philips et al. [2] reported that
anatomically the mental foramen is generally
oval shaped with an average size of 4.6 mm
horizontally and 3.4 mm v ertically, positioned
at the apex of the mandibular second premolar
in 62.7% of the population.

The inferior alveolar nerve (IAN) progress-
es into the mandibular canal in the mandibular
body on each side of the mandible. This canal
opens posteriorly by the  mandibular foramen
and anteriorly by the mental foramen. Some-
times, small foramina in the surrounding area
of the mental foramen are identified as acces-
sory mental foramina (AMFs). This way, anteri-
orly, the IAN spreads into two branches: the
mental nerve w hich goes out of the mandible
through the mental foramen and enables the
sensibility of the chin and the inferior lip while
the incisive nerve stays into the mandible and
enables the innervation of homolateral incisors
and canine [4].

The mental nerve has separate ways to
reach the mental foramen. Solar et al. present-

ed a classification of intraosseous part of the
mental nerve with three different types [5].
Type 1: no loop was found, and the anatomy
was Y -shaped with the incisive branch usually

as wide as the main branch. The mental
branch leaves the inferior alveolar nerve poste-

rior to the opening of the mental foramen. Type
2: no loop was found, and the anatomy was T -
shaped with the incisive branch usually as
wide as the main branch. The mental branch
leaves the inferior alveolar nerve perpendicular

to the opening of the mental foramen. Type 3:

an anterior loop was found , and the anatomy
was Y -shaped with the incisive branch usually

as narrow as the main branch. The mental
nerve branched from the inferior alveolar nerve
anterior to the mental foramen [6]. Earlier
studies have shown that MC course and MF
position may vary between different popula-
tions [7, 8].

The present study assesses the location
of the mental foramen and the prevalence of
the anterior loop in the Egyptian population.

Methods.

Subjects .

A retrospective study. The study used a
sample of 300 CBCTs of 162  (54%) males and
138 (46 %) femal es; me an
years that satisfied the inclusion and exclusion
requirements. The CBCT scans were obtained
from the oral radiology department from a peri-

"v,\’
S T AR

1st premolar

&

~—’

Fig. 1 (Puc. 1)

Fig. 2 (Puc. 2)

Fig. 1. CBCT of lower jaw (right side) sagittal view
showing.

The position of MF is below apex of 1st premolar (yel-
low arrow).

Puc. 1. KAKT, HUXKHSIS YeAlOCTb, NPABAS CTOPO-
HA, CarMTTAAbHAS PEKOHCTPYKLLMUS.

okanusaunmsa nog@®O0 POOTABOEIHCOT U 5
Bepxywkmw InpemMonapa (xentas

Fig. 2. CBCT of lower jaw (left side) sagittal view
showing.

The position of MF is below apex of 2nd premolar
(yellow arrow) .

Puc. 2. KAKT, HUXHSAA 4eAloCTb (AeBas CTOpO-
HA), CarMTTAAbHASA PEKOHCTPYKLLUA.

lokannszayuwuas nopb6bopoagoOYHOT O
BepXywKmw Zipemonsapa (xentas
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od of January 2022 to December 2023.

Sample size .

Assuming position for the MF to be be-
tween the first and second premolar teeth
(51%). a sample specificity of 0.9, the sample
size needed for a two -sided 95% specificity con-
fidence interval with a width of at most 0.1, is
300. The whole table sample size needed so
that both confidence intervals have widths less
than 0.1, is 300, the larger of the two sample
sizes [9].

Eligibility criteria

The following inclusion criteria were
used: sample should only consist of Egyptian
individuals. Presence of permanent dentition
All teeth should be present next to MF, from
canine to first molar, on both sides.

Exclusion criteria were: presence of any
pathologic lesion, obscuring the MF region.

Acquiring CBCT scans .

CBCT scans were acquired from the
CBCT unit (planmeca pro -face model, Romexis
software version 5.3.5.80 Finland -Helsinki),
voxel size 200 microns.

CBCT data analysis

Data from CBCT scans were exported in
Digital Imaging and Communicat  ions in Medi-
cine (DICOM) format into
ware for image analysis and nerve tracing. We
used nerve mapping tools point by point. Start-
ing from the lingual position of the inferior al-
veolar nerve until the buccal emergence from
the mental foram en following the nerve curva-
ture into the mandibular canal.

All CBCT scans were evaluated inde-
pendently by two observers, one radiologist and
one specialist in oral and maxillofacial surgery.
The CBCT images were evaluated in four views
i.e., reconstructe d panoramic, sagittal, coronal,
and axial.

The position of MF was recorded as (a)
Below apex of 1st premolar, (b) Below apex of
2nd premolar, (c) Between 1st and 2nd premo-
lar (Fig. 1 -3).

The prevalence of AL was assessed by
classifying inferior alveolar canal (IAC) into
three patterns are perpendicular, anterior and
Loop (Fig. 4 -6).

Statistical analysis.

Data was fed to the computer and ana-
lyzed using IBM SPSS software package version
20.0 (Armonk, NY: IBM Corp). Comparisons
between the two stages for ca tegorical variables
(qualitative data) were assessed using the Mar-
ginal Homogeneity Test. Significance of the ob-
tained results was judged at the 5% level.

Results.

Here, males were 162 (54%) while Fe-
mal es were 138 (46%).
14. 1 ( Ta blPositionNef jnental foramen:

Between 1st and 2nd premolar was 154
(B1e3%)Rom e xightsside™ands 176 (58.7%) in
the left side. Below apex of 2nd premolar was
136 (45.3%) in the right side and 104 (34.7%)
in the left side. Below apex of 1st premolar was
8 (2.7%) in the right side and 18 (6%) in the left
side. None was 2 (0.7%) on the right side and
on the left side. Inferior alveolar canal patterns:

—

3
]
I
3
5
3

Jejowaid puz
.
-

Fig. 3 (Puc. 3)

Fig. 4 (Puc. 4)

Fig. 3. CBCT of lower jaw (right side) sagittal
view showing.

The position of MF is between 1st and 2nd premolar
(yellow star).

Puc. 3. KAKT, HUXHSA YeAloCcTb (MpaBas cTopo-
HA), CarMTTAAbHASI PEKOHCTPYKLLUA.

Fig. 4. CBCT of lower jaw (left side) sagittal view
showing.

Perpendicular p attern of inferior alveolar canal.

Puc. 4. KAKT, HuXHsA 4YeAloCTb (AeBas CTOPOHAQ),
CAruTTAAbHASA PEKOHCTPYKLMUS.

MepneHAWKY NSAPHBW X044 nNnepea-t
oxkannmsauma nofb6bOpPOAOYHOrOM|{aNlbBeEeONAPHOINO KaHana.
m -8 npemonsapamum (XxXenrtasa 3BeE
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Fig. 5 (Puc. 5) Fig. 6 (Puc. 6)
Fig. 5. CBCT of lower jaw (right side) sagittal | Fig. 6. CBCT of lower jaw (right side) sagittal view
view showing. showing.
Anterior pattern of inferior alveolar canal. Loop pattern of inferior alveolar canal.
Puc. 5. KAKT, HuXHsa YeAlocTb (npaBas ctopo- | Puc. 6. KAKT, HuXHAS YeAlocTb (NpaBas cTopo-
HA), CarMTTAAbHASA PEKOHCTPYKLLUA. HA), CarMTTAAbHAA PEKOHCTPYKLLUA.
MepepHuii xopf nNepepgHelnw neona MeTneBOoOl X004 nNepepHen neTnu
HOro kKaHana. HOro kKkaHana.
Table t 1 . Distribution of the studied cases according to demographic data (n = 300).
No. (%)
Gender
Male 162 (54)
Female 138 (46)
Age (years)
Mean N SD 43.8 £ 14.1
Median (Min. T Max.) 44 (13 -75)
Table t 2. Distribution of the studied cases according to position of mental foramen in
each side (n = 300)
Right side Left side
Position of Mental foramen
None 2 (0.7%) 2 (0.7%)
Between * and 2 premolar 154 (51.3%) 176 (58.7%)
Below apex of 2¢ premolar 136 (45.3%) 104 (34.7%)
Below apex of # premolar 8 (2.7%) 18 (6%)
Inferior alveolar canal patterns
Loop 100 (33.3%) 106 (35.3%)
Perpendicular 192 (64%) 184 (61.3%)
Anterior 8 (2.7%) 10 (3.3%)
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Loop was 100 (33.3%) in the right side
and 106 (35.3%) in the left side. Perpendicular
was 192 (64%) on the r ight side and 184
(61.3%) on the left side. Anterior was 8 (2.7%)
on the right side and 10 (3.3%) in the left side
(Tabl e Ne2). Rel ati on
tion of mental foramen and inferior alveolar
canal patterns in each side. Position of Mental
foramen and Inferior alveolar canal patterns,
there was a statistically non  -significant differ-
ence between right and

Discussion.

During oral surgery or implant installa-
tion, a major consequence is damage to the in-
ferior alveolar nerve or mental foramen [10].
The incidence of mental neurosensory disturb-
ances resulting from orthodontic, periodontal,
and surgical procedures cannot be determined
[11]. Juodzbalys et al. reported the complica-
tion incidence, which varies from 0% to 40% of
implant related inferi  or alveolar nerve (IAN) in-
juries [10]. The IAN is the most injured nerve
(64.4%), followed by the lingual nerve (28.8%)
[12]. The damages could range from mild par-
esthesia or dysesthesia to complete anesthesia
and/or pain [13]. Many functions (speech, eat-
ing, kissing, drinking, etc.) will be affected [14].
Damage can result from the traumatic local

anesthetic injections or during the dental im-
plant site osteotomy or placement or direct in-
jury with scalpel with extreme alveolar process
resorption [10]. CBCT allow collecting extensive
information about the MF anatomy, its envi-

b et we eonmegt eandd amatomiwdl wahiatign® that -can

exist when some clinical parameters vary as
sex, side, or dental status.

The present study focused on assessing
the location of the mental fora men and the

| ef tprevalendesod the antaribrllowp iNdBE Egyptian

population based on CBCT. After imaging, 300
CBCTs were used to record the position of MF
as (a) Below apex of 1st premolar, (b) Below
apex of 2nd premolar, (c) Between 1st and 2nd
premolar.

The prevalence of AL was assessed by
classifying inferior alveolar canal (IAC) into

three patterns: Loop, perpendicular and Ante-
rior. The precise identification of MF and AL is
a crucial factor while administering mental
nerve block and performing surgical pro

dures in the specified area.

This parameter

can only be compared with similar studies car-
ried out in different population groups. Varia-
tions exist in the position of MF among differ-
ent racial groups. The present study indicated

that the most common posi

tion of MF was Be-

Table t 3. Relation between gender with position of mental foramen and inferior al-
veolar canal patterns in each side (n =300) .
Gender & MCp
Male Female
(n=162) (n = 138)
Right side
é None 0 (0.0%) 2 (1.4%) 1.806 0.682
g Between 1t and 2" premolar 84 (51.9%) 70 (50.7%)
(—: Below apex of 2" premolar 72 (44.4%) 64 (46.4%)
S Below apex of 1%t premolar 6 (3.7%) 2 (1.4%)
: Left side
s None 0 (0.0%) 2 (1.4%) 2.234 0.532
G Between 1%t and 2™ premolar 90 (55.6%) 86 (62.3%)
< Below apex of 2" premolar 60 (37.0%) 44 (31.9%)
Below apex of 1% premolar 12 (7.4%) 6 (4.3%)
_ Right side
g Loop 54 (33.3%) 46 (33.3%) 1.352 0.535
; " Perpendicular 106 (65.4%) 46 (62.3%)
§ 953 Anterior 2 (1.2%) 6 (4.3%)
© ‘g Left side
2 Loop 64 (39.5%) 42 (30.4%) 3.150 0.203
‘E Perpendicular 96 (59.3%) 88 (63.8%)
Anterior 2 (1.2%) 8 (5.8%)
@2 Chi square test MC: Monte Carlo
p: p value for comparing between the studied categories.
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tween 1st and 2nd premolar 154 (51.3%) in
right side and 176 (58.7%) in left side. 84
(51.9%) in males and 70 (50.7%) in females in
the right sides and 90 (55.6%) in males and 86
(62.3%) in females in the left side. In accord-
ance with some studies MF is mostly located
between 1st and 2nd premolars [15].

The IAC pattern in the present study was
categorized into loop, perpendicular and ante-
rior patterns. The most common pattern de-
tected was perpendicular in nature 192 (64%)
in right and 184  (61.3%) in left sides. The prev-
alence of anterior loops in Wei et al. study was
68.6 % (33.3% right side and 35.3% left side)
[16]. Earlier CBCT studies revealed the preva-
lence of an anterior loop range between 48%
and 94% [17, 18]. For treatments involvin g4to
5 implant placements in the mandibular inter-
foraminal region, the most distal implant is
recommended to be found as close as possible
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OPUTNHAJIBHAA CTATHA

DETECTION AND NUMBERING OF TEETH IN PANORAMIC RADIOGRAPHIC IMAGES USING
DEEP NEURAL NETWORKS

Neda Alizad ', Masoumeh Johari T, Hadi Ablbasi 2

1 - Department of Oral and Maxillofacial Radiology, Faculty of Dentistry, Tabriz University of Medical Sciences.
2 - Faculty of Electrical and Computer Engineering, Tabriz University. Tabriz, Iran.

oday, with the advancement of the artificial intelligence methods, it is possible to automati-
cally evaluate these images in order to save the clinician's time.
Purpose. To employ Convolutional Neural Networks (CNNs) for tooth segmentation and
numbering in panoramic radiographic images. The study utilized a dataset with ample vol-
ume and diversity, and employed cutting -edge deep lear ning algorithms for the task of tooth segmen-
tation and numbering. Implementing and utilizing this method can enhance the efficiency of clinical
diagnosis and treatment procedures.
Materials and Methods. The data set includes 527 panoramic images that were selected from
the archives of the Radiology Department of the Faculty of Dentistry of Tabriz. After that, the images
were labeled by an oral and maxillofacial radiologist, according to the FDI numbering system. The
segmentation was done by using the U  -Net architecture and its output entered the VGG -16 network
for numbering. Eighty percent of the data was used for network training and 10% for validation and
another 10% for network testing.
Results. The results obtained from the U  -Net network for tooth segme ntation, based on the
original data; sensitivity, specificity, and Dice, are 98.9%, 98.4%, and 95.4%, respectively. Also, for
teeth numbering by using the VGG  -16 Network Architecture, we obtained sensitivity, specificity and
accuracy equal to 98.58%, 99.93 % and 96.8%, respectively. In the examination and diagnosis of the
implant, the retained roots, and the extracted teeth, the accuracy of 98.45%, 97.1%, and 98.2% was
obtained, respectively.
Conclusion. The obtained results are favorable compared to simila r studies, and in the future,
with the development of these methods, it can be a useful help in the automatic analysis of pano-
ramic images and other dental images.

Keywords: Panoramic Radiography; Teeth Detection; Teeth Numbering; Convolutional Neural
Networks .
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AHAAU3 U HYMEPALLUA 3YBOB HA OPTONMAHTOMOIPAMMAX C UCITOAb3OBAHUEM
FAYBOKUX HEUPOHHbIX CETEN

Heaa Aam3aal, Macyme Axoxapu!, Xaam A6Bacm?

1-OTrpeneHne nNyuyeBOlW AMannneBa@knoGRA®OTMHOCTOMATONOTNMYECKUA ddaky
Te6pM3CKOT O YHMB e PCCKMTXe THaa YME. A U L U H
2-dakynbTeT 3NeKTPOTEXHWUKW W BbYUNCAUTENbHOW TexXxHUKU, Tebpusckui

erogHs, C pas3BUTUEM MEeTOJOB UCKYCCTBEHHOT O MWUHTENJ
TOMaATUMYeEeCKU oULEeHUBATDb U30OOGPAaXEeHUS C LENb 3KOHOMMI
Ilenp nccnemoBauusa. Mcnonb3o0oBaTb CBepTOYHbLIE HeWpPOHHbBLIEe ceT

Mepauum 3y60B Ha opTonaHTOMOrpammax. B wmccnepoBat
goctTatToyHoro o6bemMa ”“ pas3Hoo6Gpaswusa, a Takxe nepepjoBbIE
cerMeHTauUW VB KMAa BKYMOPOOB . BHeagpeHuMue MU UCNONb3O0OBaHWUE 3TOT

3(pdheK TMBHOCTDbL [fMATHOCTUKWN WU nNedvyebBHBX nNpouyuepyep.

Marepuansl u meTonel. IC CNepgoBaHMWe BKAwWYano 527 oprtonaHToOMOT P
6paHb M3 apXWBOB OTAE€e/IeHWSA NYyyYyeBON JmadawCTITHMKeTaTbhe@pw
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HUA ceTwn.
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99, 93% M 96, 8% COOTBOTUTEHmOBRHMNIIMN AMar HOCTUKE UMUMAOAAHT
KOpHen W ypganeHHbBX 3y60B O6blla NOoOAy4YeHa TOYHOCTbL 98, 45%
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n recent decades, medical imaging meth-

ods such as Computed tomography have

been used to discover, diagnose and treat

various diseases. The new and emerging

field in dentistry is informatic s dentistry,
which in addition to improving the treatment
and diagnosis plan, also saves time and reduc-
es stress and fatigue caused by daily practices.
These applications in medicine, and especially
in dentistry, generate large amounts of data
from sources such as high -resolution medical
images, medical sensors, and electronic medi-
cal records. The use of computer programs can
assist the dental professionals in decisions re-
lated to prevention, diagnosis or treatment
planning [1].

Artificial intelligence is d efined as the
ability of a machine to imitate intelligent be-
havior to perform complex tasks such as deci-
sion -making, recognition of words and objects,
and problem solving. Currently, one of the
methods of artificial intelligence used in the
therapeutic fie Ids is called Deep Learning. Deep
learning methods have been developed to im-
prove the performance of traditional Artificial
Neural Networks in which the network archi-
tecture becomes more complex. The success of
the deep learning is mainly due to the ad-
vancement of the capacity of computers, the
huge amount of the available data and the de-
velopment of the algorithms. This method has
been used effectively in image -based diagnoses
in different fields and its application has been
confirmed. Deep learning method s are charac-
terized by different levels of representations
and raw data are processed to perform the
classification or diagnostic tasks. In deep learn-
ing, several layers of the algorithms are hierar-
chically placed on top of each other and pro-
duce meaningfu | data. These layers receive the
input data and the resulting output changes
gradually by learning new features based on
the provided data. Artificial neural networks
consist of thousands to millions of nodes or
connected units. The communication between
the nodes is activated like the human nervous
system and this activity spreads from one unit
to another, by which a numerical value that is
the weight of the connection, the strength of
the desired connection is determined. A type of
deep learning network ¢ alled CNNs is usually
used in applications that rely on the deep
learning, which has been greatly developed
during the last decade and is mainly used for
the analysis of the medical images, which is
more accurate and modern than the other
methods [2, 3].

Dental Panoramic Radiography was de-
veloped by Pattero in 1945 and has been widely
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used for the dental diagnostic purposes since
then [4]. Panoramic Radiography is a radiologi-
cal technique that provides an overview of the
jaws and surrounding structures. Thi s method
is often used when specialists want to evaluate
some structures such as unerupted third molar
teeth, orthodontic treatment, tooth growth, de-
velopmental abnormalities, trauma, large le-
sions, etc. [5 -7]. Panoramic Radiography allows
the dentist to s ee a large area of the upper and
lower jaw on a film.6 Panoramic Radiography is
often used as the initial diagnostic image, and
based on it, the specialist confirms the need for
other more detailed and accurate examinations
[5].

Tooth detection and implant and tooth
numbering are the basic concepts that have
been used in various studies by applying the
artificial intelligence to panoramic radiographic
images. Tooth numbering refers to the number-
ing of the prostheses and teeth and achieving
the communication  with the surrounding teeth.

In the study of Sing et al., classification was
done by using a deep neural network with 6
layers, including 3 convolutional layers and 3
fully connected layers, and the accuracy of 92%
was achieved for the original data set[8 ]. In a
study of Muramatsu et al., one hundred pano-
ramic images were used for diagnosis, and in
this method, the diagnosed teeth are divided
into four types and three positions [9]. The
sensitivity of the tooth detection in this method
is 96.4%.

In a study by Zhao et al., a method has
been presented for classification of teeth in
panoramic radiographic images [10]. In design-
ing the model, it is adapted from the Mask R -
CNN method and includes branches for classi-
fication and segmentation. In this study, 400
radiographic images have been used, and the
segmentation accuracy for U -Net method has
been reported as 92% and for Mask -R-CNN as
98%. In terms of classification, the accuracy
rate for the proposed network is 95%. In the
study of Jader et al., a method for segmenting
a tooth sample is presented by using the deep
learning methods [11]. For this purpose, the
CNN based on the desired area is used. In this
study, 1500 images have been used, and the
accuracy obtained was reported as 98%. Preci-
sion and specificity  values are 94% and 99%,
respectively. In 2019, Koch et al. investigated
the segmentation of the panoramic dental radi-
ographs in a study by using a fully connected
network based on U -Net architecture [12]. The
proposed network in Koch et al.'s study was
tested on a dataset with 1500 images and the
Dice value was reported as 93.4% [12]. In Min
Yung et al.'s study, a method has been pre-
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sented for detecting tooth in panoramic radio-
graphic images [13]. In this way, not only the
existing teeth but also the missi  ng teeth are
identified. The accuracy of the identification
has reached 99.7%. In Nader et al.'s study,
tooth segmentation was investigated on the
panoramic radiographic images by using the U

Net network [14]. The results of that study have
been reported t o be about 90% according to
Dice.

The purpose of the present study is to
use the CNNs to segment the teeth and number
them in the panoramic radiographic images. In
the current study, a data set with appropriate
volume and diversity has been used, and tooth
segmentation and numbering were done by us-
ing the latest deep learning algorithms. The re-
sults show that the presented method was ef-
fective. Through the present study, the usual
convolutional networks with special settings
have been used, and the aimist o provide an
end-to-end network for tooth segmentation and
numbering, as the existing studies often per-
form this operation separately. Also, the used
data set was collected by the researchers of the
present study, which has high generalizability,
and it ha s been tried to include different types
of teeth. Also, the images are available in dif-
ferent qualities, which increases the generali-
zability and difficulty of the training. Also, in
this study, diagnosing the missing teeth, dental
implant and retaining ro ot have been investi-
gated, which according to our knowledge, has
not been investigated before.

Methods and Materials.

The aim of the present study was to seg-
ment and number the teeth in Panoramic Ra-
diographic images. For this purpose, a convolu-
tional deep learning network was used. The
network has been used for segmenting the U
Net network and numbering the VGG -16 net-
work.

Data Collection

The data set used in the present study
included 527 Panoramic Radiographic images
which were collected from the patient s referring
to the Radiology Department of the Faculty of
Dentistry of Tabriz. The collection of images
was selective and it was tried to include
healthy teeth, dental prosthesis, extracted or
exfoliated teeth and decayed teeth in the da-
taset. Panoramic Im ages were selected from the
visually acceptable images (appropriate con-
trast, resolution and brightness) and without
the technical errors and distortions, and in-
cluded patients over 12 years old and with
permanent dental system, people with all 32
teeth (1 2 Incisors, 8 Premolars and 12 Muller)
and patients with partial edentulousness. The
presence of caries, dental restorations, fixed
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prostheses and endodontic teeth are not among
the inclusion and exclusion criteria. The imag-
es were free of any lesions (exc ept for a small
periapical lesion and mild periodontitis), frac-
tures, congenital anomalies, and dental
anomalies (except for missing cases). Patients
with complete edentulousness of one or two
jaws were excluded from the study. Images of
patients with impl ants and retaining roots were
also selected to identify and number these cas-
es.

After collecting the data set, the images
were labeled by an oral and maxillofacial radi-
ologist. This labeling is based on the teeth and
a bounding box and a number were assign edto
each tooth. These steps were done by using the
tools available on the CVAT website. Then, the
masks of the images as labels and the images
themselves as the desired data set were entered
into the pre -processing stage. In this study, the
FDI numbering system was used, which is one
of the most common tooth numbering methods
[15].

Preprocessing.

In the pre -processing stage, we first
changed the size of all images to 512x512. This
resizing was to improve learning. Then we
normalized the images between 0 a nd 1. This
normalization was also done to improve learn-
ing.

Due to the small amount of data, data
augmentation has also been used in network
training. A variety of data augmentation meth-
ods such as Vertical and Horizontal Reflection,
Gaussian Random Noise, Brightness Change
and Salt and Pepper Noise have been added to
the data. The amount of added noise in Gauss-
ian and Salt -Pepper Noise is chosen equal to
10%.

Also, 80% of images were separated as
training images, 10% of images as validation
data, and 10% o f images as test data. During
the training of the network, the test data was
not used in any way so that the final results
could be relied upon. Data augmentation has
not been applied to the test data.

Convolutional Neural Networks(CNNs)

CNNs, which are ca lled ConvNet, are a
type of artificial neural network that have a
pre-deep architecture and compared to other
networks, along with the fully connected layer,
it has an amazing generalization capability that
can learn very abstract features. This function
is especially effective in the spatial features and
can identify them well. The basic concepts of
these networks have been examined in the pre-
vious sections and details are provided in this
section.

A deep CNN model consists of a limited
set of processin g layers that can learn different
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Fig. 1. Diagram.
U-Net Network Architecture for Image Segmentation.
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features of the input data (such as an image)
with multiple levels of abstraction. The
l ayer’s extract
(with | ower

extract and learn the low
higher abstraction). For example, in an image,
the overall shape is the high

level feature.

Compared to other networks, CNNs have
a very good performance in the field of image
processing, which has several reasons. One of

the features of CNN is its weight sharing, which
reduces the number of par
trained in the network, prevents overfitting of

the model, and increases its generalization

ability. Also, in CNN, the classification layer
and the feature extraction layer are trained to-
gether, which makes the output of the model

organ ized and the dependence of the output on

the extracted features increases. Finally, it is
much more difficult to implement a large net-
work by using the other neural networks in-
stead of the CNNs.
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After examining different networks for
segmentation and numbe ring teeth, two net-
tvarkes waré gded for this purpose, the first

a netlvork Wwas redpensilples for skgagnéng 'arsd
the second network was used for numbering.

A typical use of the convolutional net-
works is classification tasks where the output

- of an image is a class label. However, in many
visual tasks and especially the medical image
processing, the desired output must have local-
ization, that is, a class label must be assigned
to each pixel. In the study, a network is intro-
duced in which the class label of each pixe
taught by a local area around that pixel as in-

put. This network is called U -Net [16].

U-Net architecture, which is a CNN and is
popular in the medical image segmentation,
has been used in the present study. The net-
work architecture is shown in Figure 1. U-Net
has a symmetric architecture that consists of
an encoder network followed by a decoder net-
work. The task of the encoder network is to
map the images to a low -dimensional hidden
representation. The function of the decoder
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Fig.2. Diagram.
VGG-16 Network Architecture.
Puc. 2. Auarpamma.

Apxutektypa -téetunm VGG

network is to reconstruct the output by in-
creasing the rate of hidden vector samples to
the size of the input.

In each level of th e contraction path, two
convolutional layers with 3x3 kernel and RelLU
activity function is used, followed by a batch
normalization layer. The samples of the feature
plan are reduced by a factor of 2, and at the
same time, the number of features is doubled,
which is done by the 2x2 maximum integration
operation in each step. In the expanding path,
the increase of the samples is done with trans-
posed 4x4 convolution. The random removal
operation rate in each level, from the input to
the output level, is equal  to 0.15, 0.2, 0.3, 0.4,
0.5, 0.4, 0.3, 0.2, and 0.1, respectively. By the
same connections, the features from each level
of the contraction path are transferred to the
same level of the expansion path. After each

scaling operation, two convolutional layers with

3x3 kernel and ReLU activity function are ap-
plied, followed by batch normalization. In the
final step, the output of the network is ob-
tained by applying a 1x1 convolution and a
Sigmoid activity function. We have used binary
mutual entropy cost functi  on in network train-
ing. The weights of the network were obtained
by using the Adam Optimizer in 250 iterations
with a group size of 4.

In order to apply the outputs of the U -Net

network for numbering the teeth, each of the
bounding boxes was cut and then e  ntered into
the VGG -16 network. Then the VGG CNN
learned each image to predict a number from 1
to 32. The output of the classifier is a set of
confidence scores in all classes for each bound-
ing box that indicates how likely each tooth be-
longs to each of th e 32 classes.

Then these data were post -processed to

improve the prediction results. This post
processing was based on the assumption that
each tooth can be created only once in the im-
age and in a certain order. This algorithm
works in such a way that firs t the bounding
boxes of the predicted teeth are arranged based
on the coordinates in each jaw. Then the num-
ber of missing teeth is counted based on the
number of teeth. All possible combinations of
teeth are examined and the total confidence
score is calcu lated. The combination that has
the highest confidence score is selected.

The output of the U -Net network enters a
dental numbering network. This section was
created based on the VGG -16 convolution ar-
chitecture. To classify the teeth based on their
number, this module uses the output of the
tooth detection module. The teeth are cut
based on the predicted bounding boxes. Then
these cropped images are classified by the
VGG-16 to predict a dental number.
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Fig. 3a (Puc.3 a)

Fig. 3 b (Puc. 3 6)

sponding mask made by expert
sponding mask made by expert for each person.

uueHTa B.

BepXHuii—-@mPm@EonaHTOMOlI paMuER

KaXgoro nauuMeHTa.

Fig. 3. Panoramic Images and Related Labels of (a) person A, (b) person B.

Upper figures - the dental panoramic radiographic images for person A and B. Left lower figures
placed on panoramic radiographic images. Right lower figures

Puc. 3. TMaHopamHble U30OGPAXEHUA U COOTBETCTBYIOLLAA MAPKUpoBKa (a) nauueHTa A, (6) na-

AabmBHmMN psapg—ccoleBBAE T CTBY OWa A
9KCNepToOM Ha oOpTONMmMKGMOT PaAMMET@@EBERETCTBY WA A

— the corre-
— the corre-

MapKkunpos

The VGG network has different settings
based on the depth of the network. Usually, the
VGG network has several stacks of the convo-
lution layers with filter size 3x3, step 1 and in-
tegration 1, after the convolution layer, a max-
imum integration layer with size 2x2 is placed.
Among all available settings for VGG, VGG  -16
has the best performance  on the available data
sets, whose general structure is shown in Fig-
ure 2.

As shown in Figure 3, first the input is
entered into two convolutions with a filter size
of 3x3, each of which is followed by a ReLU ac-
tivity function. Each of these two layers con-
tains 64 filters. The convolution step is equal to
1 pixel and the padding value is equal to 1.
Then the feature plan is entered into a maxi-
mum integration layer whose size is equal to
2x2 and its step is equal to 2. In the next step,
the number of filters  is doubled and becomes
equal to 128 and continued until the last step.
The final three fully -connected layers have the
number of neurons 4096, 4096 and 32. The
number of final layers has been selected for the
number of desired classes. In Figure 3, the
pan oramic dental images of two people are
shown in figures (a) and (b) of the upper figure.

in figure (a) corresponds to the labels made by

the expert for each tooth, and the right figure
shows these labels outside the dental image.
Each color represents a tooth number. These
modes are also true for figure (b). Also, the
teeth that are not present in the figure also do

not have their corresponding color in the f ig-
ure, and in this way the network notices the
absence of the corresponding tooth.

The success criterion indicates the result
of the network training, which provides an
overall evaluation of the network. To evaluate
the segmentation results, we used the cr iteria
of sensitivity, specificity, Positive Predictive
Value (PPV), Negative Predictive Value (NPV),
and Dice similarity coefficients, which are spec-
ified in relation (1) of the relationships of these
criteria. Also, the accuracy criterion was used
to rep ort the numbering of teeth. In these rela-
tionships, TP indicates a True Positive, TN indi-
cates a True Negative, FN indicates a False
Negative, and FP indicates a False Positive.
These criteria are obtained pixel by pixel in the
segmentation mode.

Sensitivity, Specificity, PPV, NPV and Dice Formula.

itivi ——T’J ecifici =—TN =_TP
It is also clear that the labeling done by the ex- Se"s'"v"y_;;mv Specilclty = FN + FP o s
pert is in the lower figures, that the left figure NPV = Dice = s
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Fig. 4 a (Puc. 4 a)

Fig. 4 b (Puc. 4 6)

Fig. 4.

Left figures — output mask of the person A and B.

Puc. 4.
PuncyHkKkwun —cpreessyalb T arT bl

PncyHKUN cIp@m&BIa@d/10XeEeHUE

MapKUpoOBKU AnA

MapKMPOBKMU Ha

U-Net Output Masks of (a) person A, (b) person B.

Right figures — Placement of output mask on panoramic radiographic image

Pe3yAbTaTbhl MapkupoBku U-Net aAAs (a) naumeHnTa A, (b) naumeHnTa B.

nayumeHTtos A wu B.

oOpToOmMaHTOMOTI pamMMe .

In the present study, we also have used
the Dice criterion to evaluate the segme  ntation.
This criterion is used to calculate the similarity
of two images, which indicates the difference
between the resulting mask and the original
image mask. The value of Dice is equal to twice
the commonality of two images divided by the
union of the two images.

Results.

The aim of this study is to segment and
number the teeth in a convolution network in
an End -to-End manner. For this purpose, we
have used a U -Net network for segmenting and
a VGG-16 network for teeth numbering, and
the results of thes e two networks are analyzed
in this section.

Radiographic panoramic images were
resized to 512x512 during pre  -processing. The
existing masks and labels have been obtained
manually by an expert. The labeling was done
by an oral and maxillofacial radiologist and was
approved by several experts. An example of the
corresponding image and label is shown in Fig-
ure 3.

The U-Net network was responsible for
segmenting the images. After entering the
training and validation images into U -Net net-
work, network training ~ was done. The output of
the network is blocks of segmentation, where a
bounding box is defined for each block. \ In
Figure 4, the output mask of the network is
shown for person A and B. These people are the
same people in figure 3, where figures (a) and
(b) represent the respective person respectively.
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Also, the figure on the left shows the output
mask for each person, and in the figure on the
right, this mask is placed on the person's teeth
to show the segmentation more accurately. Al-
so, according to this  figure, the accuracy of the
network can be seen visually.

As it can be seen in Figure 4, a good out-
put has been obtained and in some values the
difference with the expert labels is clear. The
image of person A has a lot of errors in recogni-
tion and that is  why it has been shown in the
sample images.

The fin al results of the U -Net network
were measured based on the various criteria.
Various experiments were also performed by
using the different data augmentation, which
are specified in Table
augmentation used in each experiment is
marked with * symbol in the table.

The results of this network in terms of
sensitivity, specificity, PPV, NPV and Dice are
shown in Tabl e Ne2. The
the average result of several repetitions of the
experiment. Also, the results were obtained on
test data and the network had no observations
on them before that.

After this step, the results obtained from
the U -Net network were entered into the VGG
network for teeth numbering. The VGG CNN
learned each image to predict a number from 1
to 32. The outp ut of the classifier is a set of
confidence scores in all classes for each bound-
ing box that indicates how likely each tooth be-
longs to each of the 32 classes. Then these data
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Table t 1. Different experiment designs of segmentation task.
1 * * * * * | _
2 * * * | _ - -
3 3 * * * | _ .
4 - * * | _ * | _
5 . . . . . *
Table l 2. Results of U -Net network for seimentation of teeth.
1 96.3 % 98.9 % 95.1 % 99.4 % 95.3 %
2 96.4 % 99 % 94.4 % 99.3 % 94.5 %
3 95.9 % 99.1 % 95.2 % 99.1 % 95.2 %
4 96.1 % 98.9 % 94.8 % 99.3 % 95.1 %
5 98.9 % 98.4 % 92.3 % 99.8 % 95.4 %

Fig. 5 a (Puc. 5 a)

Fig. 5 b (Puc. 5 6)

Fig. 5. Examples of Detected Teeth Bounding Boxes of (a) person A, (b) person B.

Puc. 5. Mpumepbl 06HAPYXEHHbIX OFPAHUYMBAIOLLUX PAMOK AAf 3y60B (a) nauueHTda A, (6) naum-
eHTa B.
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were post -processed to improve the prediction The results of tooth numbering have been
results. An example of cut images for the per- shown in Tabl e Ne3. As it is
son A and B is shown in figure 5. the numbering has an acceptable accu racy and
Finally, the results of the numbering of the missing teeth are also marked with a
person A and B are shown in figure 6 . In this bounding box. The results of the VGG  -16 net-
figure, the final results for two persons A and B work for teeth numbering have been shown in
are shown along with the numbering using the Table 3. The results reported in this table are
VGG-16 network. the result of averaging several tests. As it is

Fig. 6 a (Puc. 6 a) Fig. 6 b (Puc. 6 6)

Fig. 6. Numbering output of VGG-16 network (a) person A, (b) person B.

Puc. 6. Pe3yAbTaTbhl Hymepauum cetu VGG-16 (a) nauuenTa A, (6) nauuneHTa B.

- clear in the table, the = numbering accuracy for
Table [ 3. Results of teeth numbering teeth is equal to 96.8%, which is considered a
using VGG -16. suitable value for 32 teeth.
Variable Value Also, the VGG -16 network has been used
to detect extracted teeth region, retaining roots,
. and dental implants. In this case, the number
Sensitivity 98.58 % of classes is chose n equal to 3 classes and the
segmenting is done like the dental numbering.
Specificity 99.93 % The different accuracies of this network for
these three types of classes have been shown in
Accuracy 96.8 % Tabl e Nog. The values reporte
the average of several experiments. As i t is
clear in this table, the accuracy obtained for
Table t 4. Detection result of extracted the dental implant is 98.45%, for the retaining
teeth region, retai  ning roots, and dental root it is 97.1% and for the extracted tooth it is
implants. 98.2%. For example, in Figure 7, all the cases
- have been correctly diagnosed, except for one of
Variable Accuracy the teeth , which was diagnosed as a retained
root instead of an extracted tooth.
Implant 98.45 % Discussion.
Automatic segmentation of teeth in the
Retained root 97.1 % Panoramic Radiographic Images is one of the
most important processes in the field of dentis-
) try. For this purpose, in the present stu dy, our
Extracted tooth region | 98.2 % goal was segmenting and numbering of teeth in
the Panoramic Radiographic Images.
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Fig. 7 (Puc. 7)

Fig. 7.
Puc. 7.

An example of implant (1), retained root (R) and exiracted tooth area (E).

Mpumep umnaanTara (), octato4yHoro kopHs (R) U o6AacTn yaaaeHHoro 3y6a (E).

Table { 5. Segmentation result for comparison of related works and proposed method.

Study Year | Method Number Sensitivity | Precision | Accuracy | Specificity | Dice
of Data

Tuzoff et al.|2019 | Fast R-CNN 1572 99.41% 99.45% - - -

[17]

Silva et al. [18] | 2020 | PANet 778 - 94.4% 96.7% 98.7% -

Singh et al. [8] | 2020 | Phase C-Mean 400 - - - - -

Zhao et al. [10] | 2020 | Mask R-CNN 400 - 98% - - -

Jader et al. [11] | 2019 | Region-based 1500 - 94% 98% 99% -

CNN

Koch et al. [12] | 2019 | U-Net 1500 94.37% 93.31% | 95.21% 96.14% | 93.6%
Nader et al.|2022 | U-Net 543 - - - - 90%
[14]

Our study 2022 | U-Net 527 96.3% - - 98.9% 95.3%
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Table { 6. Numbering result for comparison of related works and proposed method.
Study Year | Method Number of Data | Sensitivity Specificity | Precision Accuracy
Tuzoff et al.|2019 |VGG-16 1572 98% 99.95% - -
[17]
Silva et al. [18] | 2020 | PANet 778 - - 74 % mAP | -
Singh etal. [8] | 2020 | 6-Layer CNN | 400 98% - - -
Zhao et al. [10] | 2020 | Mask R-CNN | 400 98% 92% - 95%
Our study 2022 | VGG-16 527 98.58% 99.93% - 96.8%

The proposed network for tooth segmen-
tation consists of a U -Net convolutional net-
work. In the current study, the images ob-
tained from the radiology center of the Faculty
of Dentistry of Tabriz were labeled by an expert.
These images were entered into the U  -Net net-
work after pre -processing, and the label pre-
pared by the expert was also entered into the
network separately. After training the network,
the sensitivity value was 98.9%, the specificity
was 98.4% and the Dice value was 95.3%. The
results of the proposed method have acceptable
performance compared to the current methods
and are suitable for  the next step. Also, the
comparison of the proposed network in terms
of segmentation with existing and updated
met hods is provided in
ing methods for tooth segmentation, out of the
seven studied investigations, three studies have
150 0 samples and the rest of the studies have
between 400 and 700 samples. Among these
studies, two studies have used different states
of U-Net for segmentation. In the study of Tu-
zoff and et al.,, the Fast R -CNN method was
used, the number of images was 1572 and the
accuracy value was 99.45% [17]. This value is
the highest accuracy reported in studies.
Among the studies that used U -Net, study of
Nader et al. with 543 samples has a Dice value
of 90%, and in the study of Koch et al. with
1500 samples, the Dice v alue is reported as
93.6% [12, 14]. According to the network set-
tings and its hyperparameters, in our proposed
method, even though the number of samples is
527, the Dice value is 95.3%.

Then, for the purpose of numbering, the
cropped images are entered int o the network
and a confidence score is calculated for each
image. This confidence score shows how likely
each image belongs to each of the classes. Fi-
nally, by using the hypotheses included in the
algorithm, such as the order of the teeth and
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the presen ce of one tooth in each image, the
teeth are numbered. Also, the teeth that are
not in the image have a bounding box in their
place, which indicates the missing teeth. Our
proposed method has a sensitivity value of
98.58%, a specificity of 99.93% and an ac cura-
cy of 96.8%, which has good performance com-
pared to the existing methods and promising
results have been obtained. A comparison of
the proposed method with other tooth number-

ing methods has been shown in Table 6. As you
can see in Tabl e N6,
zoff and et al. has a sensitivity of 98 and a
specificity of 95.99%, which has similar values
with the results of the present study [17]. The
numbering network of the proposed method is

T a b &ls si Ndfar to thennetwohk eof the xstudy of -Tu-

zoff and et al., but the main difference is the
number of images in the data set, which is al-
most three times of the present study [17].

In comparison with studies, in present

study implant, retained root and extracte d

tooth region were considered in numbering and
the present neural network showed high accu-
racy.

Conclusion.

Our study showed good results in both
segmentation and numbering methods even
with limitations in data set amount. The use of
deep learning network s, despite creating very
good results, has other limitations. Due to the
fact that feature learning in deep learning is
done by the network, training images should
have a good variety than any other types of da-
ta. Also, the amount of data required for trai n-
ing the network is very important, and the
more the amount of data, the better the train-
ing will be.

As suggestions for the future studies in
this field, the following can be mentioned:

e Using a larger and
data set for segmenting and n  umbering pur-
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poses. to the shape of the teeth and segmenting and
e Using deeper networ ks numbérihgthmo.r e | ear n-
ing capabilities. e Usi ng -prdeessing methods to in-
e Labeling the teeth ac creaseanagelqyalityaccor di ng
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OPUT'MHAJIBHAA CTATHA

THE USE OF CONE-BEAM COMPUTED TOMOGRAPHY TO ASSESS THE RELATIONSHIP OF
THE ROOTS OF THE PREMOLARS AND MOLARS OF THE MAXILLA RELATIVE TO THE
MAXILLARY SINUSES WHEN PLANNING DENTAL TREATMENT

Ageel Al-Saedi !, Bahaa Al-Bakhakh 2, Riad Al-Taee 2

1 - College of Dentistry, University of Basrah. Basrah, Irag.
2 - College of Dentistry, Al -Maagal University. Basrah, Iraq.

urpose. This study aimed to eva luate the relationship between the roots of the maxillary
posterior teeth and the maxillary sinus (MS) and to analyze the vertical relationship and
vertical linear measurements (VLM) between the root tips of the maxillary posterior teeth
and MS.
Materials and Methods. Cone-beam computed tomography images of 148 patients were eval-
uated (62 men, 86 women). A total of 1052 teeth were examined (518 maxillary premolars, 534 max-
illary molars). The relationship between root tips and the maxillary sinus floor was c lassified into
four types according to the classification of Jung and Cho. The vertical linear distance was meas-
ured, and the distribution of relationship types by age group was evaluated.
Results. Most single -rooted maxillary premolars (98.1%) showed a ty pe O relationship with the
maxillary sinus floor for the maxillary first premolars versus 69.5% for the maxillary second premo-
lars. In the buccal roots of the double -rooted maxillary first premolars, 98.7% were type 0. In con-
trast, 50% of the maxillary sec  ond premolars were type 0. Type 0 was the most common in the pala-
tal roots of the maxillary first premolars (92%) and the maxillary second premolars (45.8%). Among
the maxillary first molars, type 0 was the most common, appearing in 43.3%, 39.8%, and 38.6% of
the mesiobuccal, distobuccal, and palatal roots, respectively. At 50%, type 0 was the most common
in single -rooted and double -rooted maxillary second molars. Type 1 was the most common in the
mesiobuccal (48.1%) and distobuccal (45.5%) roots, whereas t ype 0 was the most common in the
palatal roots (39.7%). Type 0 was significantly more common (P < 0.001) in maxillary molar roots in
the older age group (>45 years).
Conclusions. Most of maxillary premolars (MP), maxillary first molars (MFM), and palatal r oots
(BR) of the maxillary second molars (MSM) are separate from the maxillary sinus floor (MSF) (type 0),
whereas most of the mesiobuccal and distobuccal roots of the maxillary second molars are in contact
with the sinus floor (type 1). MM measurements ar e more similar to the MSF than the MP with a
shorter vertical distance from the BR of the MSM. The distance between the roots of the MM molars
and the MSF raise significantly with increase age.

Keywords: cone-beam computed tomography, maxillary molars, ma xillary premolars, maxillary
sinus, maxillary sinus floor
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MCNOAb3OBAHUE KOHYCHO-AYYEBOW KOMIMbIOTEPHOU TOMOTPASUU AAS
OLLEHKU COOTHOLLEHUS KOPHEX MPEMOASIPOB U MOASIPOB BEPXHEW YEAIOCTU K
BEPXHEYEAIOCTHOMY CUHYCY NPU NAAHUPOBAHUU
CTOMATOAOIMYECKOIO AEHEHUA

AkMAb AAb-Caeam!, Baxaa AAb-bax2, PUaa AAb-Tam2

l-Comatonormyeckuinh konnepgx, YHuBepcutet bacpbw. 1. bBacpa.
2-CtomaTonorumuyeckunin konne-fxaksdAuBepcunubactpAnbUMpacxk.

enp ucciaenopanus. OL e HUNTb B3 aWMOCBA3b MeXAY KOPHAMU 3Y6C
BEPXHEeYeNnNwCTHBM CUHYCOM, aBRAdAKXKBeEepPpPpOAAAABHY WP B®3au
BepTuUKaAbHbE /AMHENHBE MU3IMepPpeHUA MeXAYy KopHAMU 3Yy6
Martepuasnsl u meTonsl. BN M NpoaHanAnM3INWPOBaHbB U3IOCAYAKBONMSAKGER
blOTepHOn TomMorpadgpmm 148 naumeHToB (62 mMysememoBaGBOXKAERD
yb6a (518 npemMonNspoB BepXHehn uyenwcTwn, 534 mMonapa BepXH
ywKkaMnm KopHehn 3y60B MU AHOM BepxXHe4yesNwCTHOro cuHyca 6bl
eTcTBUKM € Knaccudpumkauyuunmeith Jung wn Cho. nibweidoH s VEPECE OO 5BI
LeHeHO pacnpepjefneHnMme TUNOB B3aWMOCBA3INW NO BO3PAaACTHEBbBM
Peayabrarel. BONb WMHCTBO OQHOKOPHEBBLIX NPeMONApPOB BepxHew
cBA3b Tuna O Cc p[fHOM BepxXxHeuyeNNWCTHOrNO CcWUHYyCa ANA neps.
CpaEHMUI Cc 69,5% gng BTOPbLX NPeMONsAspPOB BepXxXHenhn YenwcTM
nNepBbLIX NPeMOTAPOB BepxXxHelW 4yenwcTu B 98, 7% 6bIA BbIABNEH

O W X w O

NApoB BEepXHeihn yvyenwcTunm onpepgensdgnumcb Kak Twun 0. Tun O 6
HbIX KOPHSAX MNepBbX NpeMonNnapoB BepxHeinw uyentwcTtu (92%) M B
(45, 8%) . Cpeagn nepBbIX MONSAPOB BepxHen yenwcTtTu Tun 0 6t
naace y 43, 3%, 39, 8% uu 38, 6% Me3nMoObYyKKanbHBLX, LeTTob6Yy

BEHHO. B 50% cnyuyaeB Tun 0O 6b1 Hambonee pacnpocTpadt:e

BbiIX BTOPbLX MONSAPOB BEPXHEN uyenwcTwu. Tun 1 6bIA Haunobo
NbHBX (48, 1%) M AnmcTobyKKanbHbX (45, 5%) KOPHOSERTPAOT [
HHbIM B HeOHBX KoOpHAX (39, 7%). Tun O pJAOCTOBEepPHO Yalwe
B BepxXHeln yenwcTwn B CcTapwein BO3pacTHON rpynne (>45 n
BoiBoapl. BONNTbWMHCTBO NPeMOTsAspPOB BepxHehnw 4YyenwcTwu, nepBs blX
HeOHbX KOPHEN NFATPOBbLIXB ENDKX HEN YeNnwCcTW OoOTAenNneHb OT AHa Bep

T I X I O
o o ® @ -

0) , Torga Kak OO0O/NbWMHCTBO Me3MWOOYKKaAaNbHBX WU ANCTOOYKK :
Heil 4YyenwcTuMW conpukKkacawTcs € AHOM cuHyca (Twun 1). M3 mep
CTM O6O0NbWESATOTSH KO AHY BEepPXHeyYenwcTHOro CWUHYCa, yem K

MEHbBWNM BepTUKaAaNbHBM paccTOoOAHMUEM OT HEeOHbLX KOpHelW BTODP
CTOAHMUE MeXAY KOPHAMU MONAPOB U BTOPbLIX MONAPOB BEPXHEI

c A C BEOD®Ma

KntioyeBble EDE Yy E8HYyOd e B ad KOMNObKOTEpPHaAas-a TOMOFpanVIFI, MO N4
npemmMon4danpbl BerHeVI 4yenwecrTwn, BerHeLIeﬂ}OCTHOVI CMHYyC, OHO

KoHTakTHbN Armmiep M6par um -Clas mamailAMedicalresearch10@yahoo.com

Odt coeo3o®Radt -tORldeo, BJRHMR, Odio AreR)OHE odi baYRoaoa dac
dyjyaYes doescir1ca3osoes cxmamdyxdRJwwecwdIraa ot de3oa0s €309ad
Yasgoeaese yadi3ed d YasgoasayadI 3goaas) 363mRG6wydoydy dadRy 3 &
REJR 2024; 14(1):55-69. DOI: 10.21569/2222 -7415 -202 4-14-1-55-69.
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ntroduction.

The maxillary sinus (MS), the largest air

sinus in the body of the maxilla, varies in

shape, size, and position between individ-

uals as well as between sides of the same
individual. Its dimensions can also differ by sex
and ethnicity. The inferior wall of the MS is
curved and extends between adjacent roots in
approximately half of the population [1]. MS
sizes vary between p atients with a sinus floor
extending between adjacent teeth or between
individual roots in approximately 50% of the
population [2].

Dentists who perform clinical procedures
in the posterior maxilla should be aware of the
degree of root protrusion into the sinus floor.
The percentage of teeth approaching or pene-
trating the sinus varies widely among the ex-
amined samples and study settings [3].

The root tips of the maxillary molars
(MM) are generally closer to the sinus floor
than those of the premolars. An inverse rela-
tionship is found between the thickness of the
bone buccolingually and that of the bone lying
superior to the apex of the teeth [4].

The clinical introduction of cone beam
computed tomography (CBCT) for diagnosis
and planning has improved trea tment ap-
proaches [5]. Studies that used CT scanning
are even more accurate than cadaveric studies

[1].

Compared with multispiral computed to-
mography (MSCT), CBCT has lower radiation,
higher resolution, and a shorter scanning time
by which can produce thre e-dimensional imag-
es of the oral and maxillofacial regions by eval-
uate the relationship between the apex of the
maxillary roots and the MS [6]. When the roots
project laterally or medially over the MS, the
use of panoramic images will lead to misinter-
preta tion and the root will appear to be in the
sinus; therefore, CBCT should be considered to
assess the risk associated with oral surgery in
the maxillary posterior tooth area [7].

Conventional radiographic exams are
commonly used in the study of the anatomi cal
relationship between maxillary posterior teeth
and MS. However, these exams have limitations
that may jeopardize this analysis [1 -3, 8, 9].
Periapical radiographs could not determine the
the risk of perforation of the maxillary sinus
floor (MSF) during periapical surgery [8]. The
limitation resulting from the two -dimensional
images prevents the correct interpretation of
the periapical lesions relationship to the MSF
[9]. Periapical and panoramic radiographs offer
little accuracy to the morphometric anal ysis of
the relationship of bone structures with teeth
[10]. The clinical application of cone beam
computed tomography (CBCT) as an aid in the
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diagnosis and planning has contributed to es-
tablish effective therapeutic protocols [11 -13].
The importance of CB CT scans in the analysis
of the morphological characteristics of the MS
and its relationship with the roots of the maxil-

lary posterior teeth has been shown.

Most abnormalities of the MS were re-
portedly associated with at least one maxillary
posterior tooth  with a periapical lesion [8].

Sinusitis may result from the spread of a
periapical or periodontal infection to the MS or
from iatrogenic perforation of the sinus [9].

Therefore, assessing the relationship be-
tween the roots of the posterior teeth and the
MSF is crucial before planning any dental
treatment procedure in the posterior maxilla to
avoid procedural complications [10].

Few studies have evaluated the relation-
ship between maxillary posterior teeth and MS
in the Iraqi population, therefore, the pr esent
study aimed to analyze the vertical relationship
and vertical linear measurements (VLM) be-
tween the root tips of the maxillary posterior
teeth and MS [8, 11, 12].

Materials and methods.

This study was approved by the Ethical
Review Committee of the College of Dentistry,
University of Basrah, and performed in accord-
ance with the Code of Ethics of the World Med-
ical Association (Declaration of Helsinki). CBCT
images of 148 patients (62 men, 86 women)
were evaluated, and these images were re-
quested for m any clinical purposes, including
oral surgery, orthodontics, endodontics, and
implants from 15/6/2018 to 1/2/2020. The
age range was 18 —63 years (average age, 32.1
years).

In this study, 1052 teeth were examined,
including 518 maxillary premolars (262 maxi I-
lary first premolars [MFP] vs. 256 maxillary
second premolars [MSP]) and 534 MM (254
maxillary first molars [MFM] vs. 280 maxillary
second molar [MSM]).

The exclusion criteria were as follows:
history of trauma/orthodontic treatment of the
maxillary arch ; pathology affecting MS size,
shape, and/or appearance; history of surgical
procedures in the posterior maxilla; presence of
radiographic or periapical pathology signs
around one or more of the apices of the includ-
ed teeth; maxillary posterior teeth with devel-
opmental anomalies that could interfere with
CBCT image interpretation; presence of root
canal filling, root resorption, fracture, or open
apex in any of the included teeth; and images
with artifacts related to technique affecting the
interpretation.

The CBCT images were obtained using a
Gendex (GXDP -7000) CBCT machine (Germa-
ny) operating at 90 kV and 10 mA witha scan
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Type O Type 1 Type 2 Type 3

Fig. 1 (Puc. 1)

Fig. 1. Classification Jung and Cho of vertical relationship of maxillary sinus floor and maxillary
posterior teeth [13].

Puc. 1. Cxema. Kaaccudukauma Jung u Cho BEpTUKAGABHOIO COOTHOLLUEHUS AHO BEPXHEYEAIOCT-
HOro CMHyca u 3y6oB BepxHen YeAocTu [13].

Fig. 2 a (Puc. 2 a) Fig. 2 b (Puc. 2 6)

Fig. 2 c (Puc. 2 B) Fig. 2d (Puc. 2r)

Fig. 2. Types of relationship between roots of maxillary posterior teeth and inferior wall of maxillary
sinus as appeared in coronal section of CBCT. a - type 0; b - type 1; c - type 2; d - type 3.

a — Type 0: the root is separated from the inferior wall of the MS,
b — Type 1: the root contacts the inferior wall of the MS,

¢ — Type 2: the root projects laterally (tangential) to the inferior wall of the MS without protruding into the
sinus,

d — Type 3: the root protrudes into the inferior wall of the MS.

Puc. 2. Tunbl B3AMMOOTHOLLUEHUI MEXAY KOPHSIMU 3yGOB BEPXHEW HEAIOCTU M HUXKHEN CTEHKOM
BEPXHEYEAIOCTHOro CUHYCQA, onpeAeAseMble Ha KOPOHAABHOM cpese npu KAKT. a — tun 0; b — tun
1;c-tmn 2; d = Tun 3.

a-Twunn O: KOpPpEeHb OTA[E€NEH OT HUWXHEN CWHHEKMN, BEPXHEUYENWCTHDO
b-Tun 1: KOpeHb conNpuMkKkacaeTcsa C HMUXHENW CTEHKOWN BepxHeue
c—-Tun 2: KOpeHb BbiCTynaeT natepanbHO (No KacaTenbHOW)

BbiCTynas4 B nonocTb CMHYCa,

d-Twun 3: KoOpeHb MNpoaabunp yBeeTp XHHVENIHEITIIO CCTTHEOHTKOY C M HY C a .
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time of 13 s. The image dimensions used were viewer application version 2.0.1) running on a
400.400.300 1JK, the image size (field of view) 64 -bit Windows 10 system. All images were an-
was 80.0x80.0x60.0 mm, whi lalgzedtubirgg aiLenavg e LCD scseen (17 inches)

l ution was 0.20x0.20x0.20 wmt hTle rmismil mudnmon of 1920

slice thickness was 0.25 mm, the slice interval dark room. Image contrast and brightness were
was 1 mm, and the detector resolution was 200 adjusted during the examination using the
pHm. The scans were performedfawaordisng maget Ipeg ocessing
manufacturer’ s i nstruct i on sptimalAvislializafidh Gonditierk dandetermine
nations were performed by an oral radiologist the e xact positions of the root apex and maxil-
with more than 12 years of experience accord- lary antrum floor, the examiners scrolled
ing to the ALARA principle. through the axial, coronal, and sagittal views.
The CBCT images were analyzed using an The CBCT images were independently evaluat-

i nbuilt software ( Gx Pi ct uredM)a professional oraladdiolodig, mt armaxilla

Fig. 3 a (Puc. 3 a) Fig. 3 b (Puc. 3 6)

Fig. 3. Verlical linear measurement between roots of maxillary posterior teeth and inferior wall of
maxillary sinus as appeared in coronal section of CBCT.

a — positive linear measuremen  t,
b — negative linear measurement.

Puc. 3. KAKT, KOPOHOAbHbIN Cpe3. BepTUKAAbHOE AMHEHOE U3MEPEHUE MEXAY KOPHsSMU 3y6oB
BEPXHEN YeAIOCTU U HUKHEN CTEHKOW BEPXHEYEAIOCTHOIO CUHYCA.

a-NoNOXUWTeNnNbHOEe /MHENHOE n3mMmepeHMe,

6-oTpuuyartenbHOE NNHelHOE n3mMmepeHwue

80

60
40
20
. s ik L
Single Buccal Palatal
mType 0 Type 1 Type 2 Type 3
Fig. 4 (Puc. 4)

Fig. 4. Diagram.
Frequency of type of relationship between roots apices of maxillary premolars and maxillary sinus floor.
Puc. 4. Auarpamma.

YacToTa TMUNOB B3aWMMOCBS3M MeXAy ORISIPOX0YBLIKBAEMIMX HKEGAP HUYEEHN torcpr enm
NWCTHOrFO CUHYCa.
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Table { 1. Frequency of type of relationship between roots apices of maxillary pre-
molars and maxillary sinus floor.
Root Tooth Type O Type 1 Type 2 Type 3
17 2(50%) 2(50%) 0 0
Single 27 2(50%) 2(50%) 0 0
Total 4(50%) 4(50%) 0 0
16 58 (42.6%) 24 (22%) 38 (28%) 10 (7.4%)
26 52 (41.9%) 22(17.7%) 42 (33.9%) 8 (6.5%)
Mesiobuccal | Total 110(43.3%) 46(18.1%) 80(31.5%) 18(7.1%)
17 22 (16.2%) 64 (47.1%) 6 (4.4%) 44 (32.3%)
27 20 (15.6%) 56 (43.7%) 18 (14.1%) 34 (26.6%)
Total 42(15.9%) 120(45.5%) 24(9%) 78(29.6%)
16 53 (40.8) 25 (19.2%) 39 (30%) 13 (10%)
26 51 (41.1%) 27 (21.8%) 37 (29.8%) 9 (7.3%)
Distobuccal Total 104(39.8%) 52(20.4%) 76(30.8%) 22(9%)
17 30 (23.1%) 60 (46.1%) 16 (12.3%) 24 (18.5%)
27 32 (25.8%) 62 (50%) 10 (8.1%) 20 (16.1%)
Total 62(24.4%) 122(48.1%) 26(10.2%) 44(17.3%)
16 50 (38.5%) 15 (11.5%) 44 (33.8%) 21 (16.2%)
26 48 (38.7%) 25 (20.2%) 25(20.2%) 26 (20.9%)
Palatal Total 98(38.6%) 40(15.7%) 69(27.2%) 47(18.5%)
17 48 (35.3%) 34 (25%) 44 (32.4%) 10 (7.3%)
27 52 (40.6%) 44 (34.4%) 24 (18.8%) 8 (6.2%)
Total 100(37.9%) 78(29.5%) 68(25.8%) 18(6.8%)
| www.rejr.ru | REJR. 2024; 14 (1):55-69 DOI: 10.21569/2222-7415-2024-14-1-55-69 60
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Table t 2. Frequency of type of relationship between roots apices of single and mul-
tirooted maxillary molars and maxillary sinus floor.
Root Tooth TypeO Typel Type2 Type3
Buccal 17 2 (50%) 2 (50%) 0 0
27 2 (50%) 2 (50%) 0 0
Total 4(50%) 4(50%) 0 0
17 2 (50%) 2 (50%) 0 0
palatal
27 2 (50%) 2 (50%) 0 0
Total 4(50%) 4(50%) 0 0
facial surgeon, and an endodontist. The ob- i ng Cohen' s kappa test . SP

tained data were compared, checked and as-
sessed by the examiners at the same time to
obtain consensus in their radiographic find-
ings. A second reading was performed after 1
month using approximately 20% of the images
selected randomly to assess intraobserver reli-
ability and this time frame is due to waiting list
and / or crowded patients attending to the cen-
ter.

The included t eeth were evaluated on ax-
ial, coronal, and sagittal views to determine the

relationship between the root apex and the
MSF, the decision was reported according to
the coronal section, and the type of each was
classified according to Jung and Cho classific a-
tion [13] as shown in Figure 1.

Linear measurements of the vertical dis-
tance between the root apex and the inferior
wall of the MS were obtained using a linear
measurement tool built in the Invivo5 dental
viewer software as seen on the coronal and sag-
itta | views. When the measured distance dif-
fered between the two planes (coronal and sag-
ittal), the shortest value was dependent. The
measurement was identified as positive when
the root apex lies away from or below the infe-
rior wall of the MS (Fig. 3a), while the meas-
urement was identified as negative when the
root apex protruded into or above the inferior
wall of the MS (Fig. 3b).

Statistics were recorded for the type of re-
lationship between the maxillary posterior root
apex and the inferior wall of the MS on
sides of the maxilla, patient sex, and age. Sinus
relationship types among the different age

both

software (ver. 22.0) was used to conduct the
statistical analyses.

Results.

The kappa value for intra -examiner
agreement was 0.91, while those for inter -
examiner agreement were 0.821 and 0.852 for

the first and second assessments, respectively.

There was good intra - and inter -examiner
agreement.
As seen in Tabl e Nl

vast majority of MFP roots in the case of single -
rooted teeth were classified as having a type 0
relationship with MSF (98.1%). For MSP, type 0
was the most common but at a slightly lower
ratio (69.5%). For the buccal roots (BR) of the
double -rooted MFP, type 0 had an incidence of
98.7%. For MSP, type 0 accounted for only 50%

of the total. Type 0 was the most common in

the palatal roots of the MFP (92%) and MSP
(45.8%).

Tabl e Ne2 shows t hracted
MSM, the most common relationship was type
1 (45.6%). For the mesial BR (MBR) in multi-
rooted MM, type 0 was the most common MFM
(41.4%), while for MSM, type 1 was dominant
(45.5%). In the distal BR (DBR), type 0 was the
most common in the MFM (39.8%), while type 1
was more common in the MSM (48.1%).

For the palatal root (PR), type 0 was the
most common in the first and second molars
(38.3% vs. 37.9%, respectively) (Fig. 5).

As shown i n Tabl e
rooted MSM, type 0 and type 1 occurred at
equal frequencies (50% vs. 50%).

Tabl e N4 shows that
common for almost all age groups in the maxil-

Ne3 ,

groups were assessed using the chi -square lary first and second premolars.
test. Intraobserver reliability was analyzed us Tabl e N5 shows octuredtatat y p e
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Single mesiobucal Distobuccal Palatal

EType 0 mTypel Type 2 mType 3

Fig. 5 (Puc. 5)

Fig. 5. Diagram.

Frequency of type of relationship between roots apices of single and multirooted maxillary molars and maxil-
lary sinus floor.

Puc. 5. Auarpamma.

YacToTa TNNOB B3anmnmocBAaA3Mu M € X AOyH OBKEOPPXHYEeUBKbBXM UK KM)Hp(}Ired;lK OOp H € §
Hel yenwcTwun n AHOM BepXHe4dYeNnNnwCTHOTIO CMHYCa.

Table { 3. Frequency of type of relationship between root apices of double rooted
maxillary second molars and maxillary sinus floor.

Root Tooth TypeO Typel Type2 Type3
Buccal 17 2 (50%) 2 (50%) 0 0
27 2 (50%) 2 (50%) 0 0
Total 4(50%) 4(50%) 0 0
17 2 (50%) 2 (50%) 0 0
palatal
27 2 (50%) 2 (50%) 0 0
Total 4(50%) 4(50%) 0 0
higher frequency in the older age group (>45 Discussion.
years) for the MFM and MSM b ut to a lesser The apices of the maxillary posterior
extent. teeth lie in close proximity to or within the si-
Table N6 shows that t he nuso mhgreferd, sulgicaMand rensurgical endo-
tween the MP roots and MSF occurred for the dontic procedures in this area could lead to
MFP (range, 0 —18.96 mm), while the MSP was perforation of the inferior recess of an MS [4].
closest to the MSF (range, -3.65to 12.77 mm). It is important to evaluate the relation-
As shown in Tabl e No7, t shipebetwéBrRhe oobts ot tieenaxillary posteri-
MSM had the shortest distance to the MSF, or teeth and the MSF when plannin g dental or
while the MBR of the MFM and the PR of the surgical procedures to avoid related procedural
MSM had the longest distance to the MSF. complications [14].
In double -rooted MSM, the BR was closer Using CBCT could improve accuracy in

to the MSF than the PR ( Ta WiagnosiNggqots protruding into the sinus as
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Table t 4. Distribution of type of relationship between roots apices of maxillary pre-
molars and maxillary sinus floor according to age.

Root Tooth Age Type O Type 1 Type 2 Type 3 Total  P-Value*
<30 76(98.7%)  1(1.3%) 0 0 77 0.529
First pre-
molar 30-45 18(94.7%) | 1(5.6%) 0 0 19
Single >45 16(100%) 0 0 0 16
<30 83(61.5%) 47(34.8%) | 3(2.2%) @ 2(1.5%) 135 0.110
Second
30-45 30(78.9%)  7(18.5%) 1(2.6%) O 38
premolar
>45 27(81.8%)  6(18.2%) 0 0 33
<30 79(97.5%) @ 2(2.5%) 0 0 81 0.702
First pre-
30-45 41(100%) 0 0 0 41
molar
>45 28(100%) 0 0 0 28
<30 16(47%) 16(47%) 2(6%) 0 34 0.522
Buccal
30-45 8(57.1%) 6(42.9%) 0 0 14
Second
premolar
>45 2(100%) 0 0 0 2
<30 75(92.6%)  6(7.4%) 0 0 81 0.088
Palatal | First pre-
molar
30-45 35(85.4%)  6(14.6) 0 0 41
>45 28(100%) 0 0 0 28
<30 14(41.2%)  16(47.1%)  0(0%) 4(11.7%) 34 0.345
Second
premolar  30-45 8(57.1%) 4(28.6%) 0(0%) 2(14.3%) 14
>45 2(100%) 2
*Chi-squared t test
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Table t 5. Distribution of type of rel ationship between roots apices of single and
multirooted maxillary molars and maxillary sinus floor according to age.
Root Tooth Age | TypeO Type 1 Type 2 Type 3 Total P-
Value*

<30  2(3.33%) 4(66.67%) O 0 6
Single Second

30-45 2(100%) 0 0 0 2

molar
>45 0 0 0 0 0

<30  45(29.8%) 31(20.5%) 61(40.4%) 14(9.3%) 151  <0.001

First
30-45 36(60%) 11(18.3%) 11(18.3%) 2(3.4%) 60
molar
>45 29(67.4%)  4(9.3%) 8(18.6%) | 2(4.7%) 43
Mesiobuccal
<30 15(9.4%) 63(39.4%) 16(10%) 66(41.2%) 160 <0.001
Second
molar 30-45 16(24.2%)  38(57.5%) 4(6.1%) 8(12.2%) 66
>45 11(29%) 19(50%) 4(10.5%)  4(10.5%) 38
<30 37(24.5%)  37(24.5%) 55(36.4%) 22(14.6%) 151 <0.001
First
molar 30-45 36(60%) 11(18.3%) 13(21.7%) 0(0%) 60
Distobuccal S45  31(72.1%) 4(9.3%)  8(18.6%)  0(0%) 43
<30 27(16.9%)  77(48.1%) 24(15%) 32(20%) 160 <0.001
Second
molar 30-45 18(27.3%) 42(63.77  1(1.5%) 5(7.5%) 66
%)
>45 21(55.3%)  13(34.2%) 4(10.5%)  0(0%) 38
First <30 39(25.8%) | 21(13.9%) 52(34.5%) 39(25.8%) 151 <0.001
molar
30-45 34(56.6%) @ 12(20%) 7(11.7%) 7(11.7%) 60
>45 27(62.8%) | 4(9.3%) 10(23.3%) 2(4.6%) 43
Palatal

Second <30 51(31.9%) 39(24.4%) 56(35%)  14(8.7%) 160  <0.001

molar
30-45 26(39.4%) 34(51.5%) 4(6.1%) 2(3%) 66

>45  23(60.5%) 5(13.1%) 8(21.1%) 2(5.3%) 38

*Chi-squared t test
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floor of the maxillary sinus.

Table t 6. Linear measurements between the apices of maxillary premolars and the

Root Tooth No. Mean
14 62 8.39
_ 24 50 7.50
Single
15 108 3.17
25 108 3.71
14 70 8.24
Buccal
24 80 7.49
15 22 3.13
25 28 2.04
14 70 6.84
Palatal
24 80 7.02
15 22 2.11
25 28 1.67

SD

2.80

3.51

2.86

3.45

3.76

3.37

4.59

2.1

4.66

4.16

5.00

2.06

Min.

1.70

0.00

0.00

-2.94

0.60

0.00

0.00

0.00

0.00

0.00

-3.65

0.00

Max.

13.43

12.83

8.6

11.11

15.97

14.68

12.77

6.18

16.66

18.96

12.19

6.47

was reported by Roque -Torres et al., who found
that, of 819 roots seen to protrude into the si-
nus on panoramic radiography, only 80 had
the same position on CBCT, similar findings
were reported by Shakhwan et al. upon com-
paring panoramic radiography to CT [11, 15].
The relationship between the root apex
and the MSF could be interpreted differently
between the coronal and sagittal planes on
CBCT, so a root may be protruding inside the
sinus on one plane but actually be in contact
with or away from the  sinus; in such cases, the
root will be only be classified as protruding into
the sinus when it demonstrates protrusion on
all planes on the CBCT images [16]. However,
although the root appears to protrude into the
sinus in only one plane, it should be cla ssified
as a high -risk factor for odontogenic sinus in-
fection and/or sinus floor perforation during
surgical procedures. Similarly, the mean dis-
tance between the root apex and the MSF dif-
fered when measured on the coronal and sagit-
tal planes. Therefore, th e distance between the
root apex and the MSF should be measured on
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coronal and sagittal CBCT images, and the
shortest value is selected as the final meas-
urement [16, 17]. This was dependent on VLM

in the present study.

In the present study, most of the M P
roots were separated from the MS floor (type 0)
(Table 1). This result was similar to that of pre-
vious reports [4, 14, 18, 19]. The appearance of
type O was reportedly more commonly in the
MFP (98.1%) than in MSP (70.4%); this finding
r eported by most previous

supports what was
studies [5, 20 -22].

In our study, the MM was reportedly sim-
ilar to the MSF with a shorter vertical distance
from the MBR of the MSM (Table 2). In single -
rooted MSM, we found that type 1 occurred
more commonly than other types (45. 6%), while
for the MBR of multirooted MM (type 0) ap-
peared more commonly in MFM (41.4%) mean-
while (type 1) was the most common in the
MSM (45.5%). The same finding was reported
for DBR, for which type 0 accounted for 39.8%
of the MFM and type 1 accounted f  or 49.1% of
the MSM. For PR, type 0 appeared more com-
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Table { 7. Linear measurements between the apices of single and multirooted max-
illary molars and the floor of the maxillary sinus.
Root Tooth No. Mean SD Min. Max.
Single 17 4 0.90 1.045 0 1.81
27 4 0.9 1.125 0 1.95
16 136 1.64 2.866 -6.10 11.6
Mesiobuccal
26 130 1.55 2.885 -2.96 11.52
17 123 -0.30 2.451 -5.89 7.48
27 124 -0.09 2.332 -4.71 7.67
16 136 1.42 2.874 -4.30 13.1
26 130 1.49 2.696 -3.10 11.31
Distobuccal
17 132 0.57 2.566 -3.94 9.20
27 124 0.59 2.663 -5.04 10.99
16 136 1.00 2.883 -6.90 9.11
26 130 1.09 3.336 -4.91 8.99
Palatal
17 132 1.41 2.965 -3.51 10.56
27 128 1.68 3.175 -5.05 15.73

monly in both molars (38.3% and 37.9% of the
MFM and MSM, respectively), which is con-
sistent with the findings of many previou
studies [6, 21 -24]. For double -rooted MSM, on-
ly type O and type 1 occurred equally in the
buccal and palatal roots.

In the present study, type 0, where the
root apices are located away from the MSF, in-
creased in occurrence with increasing age (Ta-
bles 4 and 5), indicating a significant decrease
in sinus size in older age groups (P < 0.001) for
all MM roots but no significant difference in MP
roots, which could be related to the fact that
most MP roots already had a type O relation-
ship with MS and other ty  pes occurred at low
frequencies. This finding supports the findings
of Tang et al. of a Chinese population and
those of other researchers [6, 19, 23, 25].

The longest mean VLM in the MP was re-
ported for the single -r oot ed MF P
mm and 7. 5 0m)3folldvéd bynthe BR of
the double -rooted MFP, while a shorter dis-
tance was seen in the PR. The shortest distance
in the MP was between the PR of the MSP and
the MSF (right, 2.11+5.
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mm) (Table 6); these measurements are in line
with  what was reported by many preceding
studies [6, 14, 19, 20, 26].

The VLM in the MM was much lower than
that reported for the premolars, as mentioned
above; the shortest distance was found be-
tween the MBR of the MSM and the MSF (right,

-0.30+x2. 451 t, mdn; 091+ef. 332
lowed by the DBR of the MSM (right,
0.57+x2.566 mm; left, 0.

finding was also reported by many previous
studies, while other researchers reported that
the DBR of the MSM had the shortest mean
distance to the MSF as w ell as racial differ-
ences that may be related to the use of pano-
ramic radiography instead of CBCT [4, 20, 27
29].

According to the measurements recorded
in the present study, it is logical to state that in
BaSes af ty8e @, when the root apex is below the
MSF, it is relatively safe to perform dental pro-
cedures such as nonsurgical endodontic treat-
ment with a low risk of periapical infection
spread to the MS, although surgical procedures
ghounld ble ecérdfully perf@nied, Darti@uarly in
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Table t 8. Vertical linear measurements between the apices of double rooted maxil-
lary second molars and the floor of the maxillary sinus.

Root Tooth No. Mean SD Min. Max.
Buccal 17 4 0 0 0 0

27 4 0 0 0 0

17 4 1.13 1.304 0 2.26
Palatal

27 4 0.355 0.409 0 0.71

the MM. Other types (I, Il, and Il1), in which the
roots are either in contact with or protruding
inside the MS, had a higher probability of in-
ducing odontogenic sinus infection with an ob-
vious risk of MSF perforation during periapical

rate from the maxillary sinus floor (MSF) (type
0), whereas most of the mesiobuccal and dis-
tobuccal roots of the maxillary second molars
are in contact with the sinus floor (type 1). MM
measurem ents are more similar to the MSF

than the MP with a shorter vertical distance
from the BR of the MSM. The distance between
the roots of the MM molars and the MSF raise
significantly with increase age.

sur gery, indicating the need for a professional
analysis of CBCT images prior to any surgical
procedure in this anatomical region. This con-
clusion was also emphasized by Tang et al [17].

Serova and co -authors concluded that in Author Contributions.
dental implantation procedures, it is very im- “Conceptualizati onLazimAqgeel
portant to have a proper diagnosis before tak- Al-Saedi. and Riad AL -Taee; methodology,
ing a step on doing any operations, as the suc- Ageel Ibrahim Lazim Al -Saedi; software Aqeel
cess rate of these depend on the quality of in- Ibrahim Lazim Al -Saedi; validation, Ageel Ibra-
vestigation methods. With the advent of CT, him Lazim Al -Saedi, Riad AL -Taee and Bahaa
guantitative and qualitative analyses of bone AL-Bakhakh; formal analysis, Ageel Ibrahim
can be conducte d for implant placement, it Lazim Al -Saedi; investigation, Saedi, Riad AL -
rapidly cover an extended anatomic region with Taee and Bahaa AL -Bakhakh.; resources, Ageel
reduced patient motion. With the advent of Ibrahim Lazim Al -Saedi; data curation, Ageel
software used in CT, a 3D model can be ob- Ibrahim Lazim Al -Saedi; writing —original draft
tained and the construction of a surgical tem- preparation, Ageel Ibrahim Lazim Al  -Saed;
plate is possible. Imaging in dental implanta- writing —review and editing, Riad AL -Taee; vis-
tion is required during all the stages of implant ualization, Agee | Ibrahim Lazim Al -Saedi, Riad
placement, as in preoperative planning, in- AL-Taee and Bahaa AL -Bakhakh; supervision
traoperative control and postoperative follow - Ageel Ibrahim Lazim Al -Saedi; project admin-
up [30]. In addition several previous studies istration, Ageel Ibrahim Lazim Al  -Saedi; fund-
supporting these conclusions like [31, 32]. ing acquisition, none All authors have read and

The results of the present study co uld agreed to the published version of the manu-
provide a research base of the relationship of script .7
the maxillary posterior teeth to the MS to the Funding.
VLM between the roots and the MSF in the This research received no external fund-
southern Iraqgi population, which might be of ing.

clinical value for dentistry practitioners and Acknowledgments.
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We recommend CBCT for evaluating the
relationship between the roots of the posterior
teeth and the MSF when planning surgical and
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first molars (MFM), and pa latal roots (BR) of est.
the maxillary second molars (MSM) are sepa-

https://assets.researchsquare.com/files/rs -
503766/v1/794a1d63  -f726 -4222 -82f0 -
8f0ae2579ac2.pdf?c=16318 83079
Conflicts of Interest.
The authors declare no conflict of inter-

| www.rejr.ru | REJR. 2024; 14 (1):55-69 DOI: 10.21569/2222-7415-2024-14-1-55-69 67


http://www.rejr.ru/

| www.rejr.ru | REJR. 2024; 14 (1):55-69

RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

References
1. Souza A, Rajagopal K, Ankolekar V, Souza AS, Kotian S.
Anatomy of maxillary sinus and its ostium: A radiological
study using computed tomography. CHRISMED J Heal Res.
2016; 3(1):37. doi:10.4103/2348 -3334.172397
2. Hauman CHJ, Chandler NP, Tong DC. Endodontic impli-
cations of the maxillary sinus: A review. Int Endod J. 2002;
35(2):127 -141. doi:10.1046/j.0143  -2885.2001.00524.x
3. Mattar E, Hammad L, Faden A, Khalil
illary teeth to the maxillary sinus in normal Saudi individu-
als living in Riyadh. Biosci Biotechnol Res Asia.
2010;7(2):695 -700.
4. Eberhardt JA, Torabinejad M, Christiansen EL. A com-
puted tomographic study of the distances between the maxil-
lary sinus floor and the apices of the maxillary posterior
teeth. Oral Surgery, Oral Med Oral Pathol. 1992; 73(3):345 -
347. Doi: 10.1016/0030 -4220(92)90133 -B
5. Estrela C, Nunes CABCM, Guedes OA, et al. Study of
anatomical relationship between posteri  or teeth and maxil-
lary sinus floor in a subpopulation of the Brazilian central
region using cone -beam computed tomography & Part 2. Braz
Dent J. 2016; 27(1):9 -15. Doi:  10.1590/0103 -
6440201600679
6. GuY, Sun C, Wu D, Zhu Q, Leng D, Zhou Y. Evaluation of
the relationship between maxillary posterior teeth and the
maxillary sinus floor using cone -beam computed tomogra-
phy. BMC Oral Health. 2018; 18(1):1 -7. Do
10.1186/s12903 -018-0626 -z
7. Kirkham -Ali K, La M, Sher J, Sholapurkar A. Comparison
of cone-beam computed tomography and panoramic imaging
in assessing the relationship between posterior maxillary
tooth roots and the maxillary sinus: A systematic review. J
Investig Clin Dent. 2019; 10(3):e12402.
doi:10.1111/jicd.12402
8. Hussein ZA, Al -Nakib LH. Assess ment of the Relationship
between Maxillary Sinus Floor and Maxillary Posterior Teeth
Root Apices Using Spiral CT scan. J Baghdad Coll Dent.
2017; 25(3):80 -86. Doi: 10.12816/0015001
9. Nunes CABCM, Guedes OA, Alencar AHG, Peters OA,
Estrela CRA, Estrela C. Evaluation of Periapical Lesions and
Their Association with Maxillary Sinus Abnormalities on
Cone-beam Computed Tomographic Images. J Endod. 2016;
42(1). doi:10.1016/j.joen.2015.09.014
10. Anter, E., Helaly, Y., & Samir, W. (2019). Assessment of
Proximity of Maxillary Molars Roots to the Maxillary Sinus
Floor in a Sample from the Egyptian Population using Cone -
beam Computed Tomography (Hospital Based Study). Egyp-
tian Dental Journal, 65(4 -October (Oral Medicine, X -Ray,
Oral Biology & Oral Pathology)), 3427 -3438.
11. Shakhawan, M., Falah, A., Kawa A. The Relation of
Maxillary Posterior Teeth Roots to the Maxillary Sinus Floor
Using Panoramic and Computed Tomography Imaging in a
Sample of Kurdish People Key words. Tikrit J Dent Sci.
2012; 1:81 -88.
12. Evaluation of Maxillary Molars Roots Relation to Maxil-
lary Sinus Floor by using Cone Beam Computed Tomogra-
phy. IAl -Kurwi, Hiba Abdul Azez; Areej Najm; Noor Allawi;
Abbasnternational J Sci Res. 2018; 7(10):784 -786. Doi:
10.21275/ART20191877
13. Jung Y -H, Cho B-H. Comparison of panoramic radiog-

H. Relation of max-

raphy and cone beam computed tomography for assessing
the relationship between the maxillary sinus floor and maxil-

lary molars. Imaging Sci Dent. 2009; 39(2):69  -73.

14. Fry R, Patidar D, Goyal S, Malhotra A. Proximity of
maxill ary posterior teeth roots to maxillary sinus and adja-
cent structures wusing Denta
7(3):126. doi:10.4103/0975  -962x.189339

15. Gurbuz O, Ersen A, Dikmen B, Gumustas B, Gundogar
M. The Prevalence and Distribution of the Dental Ano malies
in the Turkish Population. J Anat Soc India. 2019; 68:46 -51.
doi:10.4103/JASI.JASI

16. Kang SH, Kim BS, Kim Y. Proximity of posterior teeth to
the maxillary sinus and buccal bone thickness: A biometric
assessment using cone -beam computed tomography . J En-
dod. 2015; 41(11). doi:10.1016/j.joen.2015.08.011

17. Tang L, Xu L, Liu H. A Retrospective Study on the Rela-
tionship between Maxillary Posterior Teeth and Maxillary
Sinus Floor Using Cone -beam Computed Tomographic Imag-
es. J Anat Soc India. 2020; 86( 253):9.

18. Estrela C, Nunes CABCM, Guedes OA, et al. Study of
anatomical relationship between posterior teeth and maxil-
lary sinus floor in a subpopulation of the Brazilian central
region using cone -beam computed tomography & Part 2. Braz
Dent J. 2016; 27 (1). Doi: 10.1590/0103 -6440201600679
19. Ok E, G¢engor E, ¢tol ak M,
OS. Evaluation of the relationship between the maxillary
posterior teeth and the sinus floor using cone  -beam comput-
ed tomography. Surg Radiol Anat. 2014; 36(9):9  07-914. Doi:
10.1007/s00276 -014-1317 -3

20. Yoshimine SI, Nishihara K, Nozoe E, Yoshimine M,
Nakamura N. Topographic analysis of maxillary premolars

and molars and maxillary sinus using cone beam computed
tomography. Implant Dent. 2012; 21(6):528  -535.
doi: 10.1097/1D.0b013e31827464fc

21. Hu X, Lei L, Cui M, Huang Z, Zhang X. Anatomical anal-
ysis of periapical bone of maxillary posterior teeth: a cone
beam computed tomography study. J Int Med Res. 2019;
47(10):4701 -4710. Doi: 10.1177/0300060519860960

22. Shokri A, Lari S, Yousefi F, Hashemi L. Assessment of
the relationship between the maxillary sinus floor and maxil-

lary posterior teeth roots using cone beam computed tomog-
raphy. J Contemp Dent Pract. 2015; 15(5):618 -622. Doi:
10.5005/jp -journals -10024 -1589

23. Tian XM, Qian L, Xin XZ, Wei B, Gong Y. An analysis of
the proximity of maxillary posterior teeth to the maxillary
sinus using cone -beam computed tomography. J Endod.
2016; 42(3). doi:10.1016/j.joen.2015.10.017

24. Zhang X, Li Y, Zhang Y, et al. Invest igating the anatomi-
cal relationship between the maxillary molars and the sinus

floor in a Chinese population using cone -beam computed
tomography. BMC Oral Health. 2019; 19(1):1 -8. Doi:
10.1186/s12903 -019-0969 -0

25. SAndul escu M, Ci ul Ruwsu avn
Georgescu C. Morphometric analysis of the relationships
between the maxillary first molar and maxillary sinus floor.
Open J Stomatol. 2012; 02(04):352 -357.
doi:10.4236/0jst.2012.24060

26. Roque-Torres GD, Ramirez -Sotelo LR, de Almeida SM,
Ambrosano GMB, B-

DOI: 10.21569/2222-7415-2024-14-1-55-69 68

scan

E

Al tu

R,

scol o FN. 2D and 3D


http://www.rejr.ru/

RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

relationship between maxillary sinus and posterior teeth.
Brazilian J Oral Sci. 2015; 14(2):141 -148. Doi:
10.1590/1677 -3225v14n2a09

27. Razumova, S., Brago, A., Howijieh, A., Manvelyan, A,
Barakat, H., & Baykul ova, M. (2019). Evaluation of the rela-
tionship between the maxillary sinus floor and the root api-

ces of the maxillary posterior teeth using cone  -beam comput-
ed tomographic scanning. Journal of Conservative Dentistry:
JCD, 22(2), 139.

28. Kilic C, Kamburog Iu K, Yuksel SP, Ozen T. An Assess-
ment of the Relationship between the Maxillary Sinus Floor
and the Maxillary Posterior Teeth Root Tips Using Dental
Cone-beam Computerized Tomography. Eur J Dent. 2010;
4(4):462 -467.

http://www.ncbi.nIim.nih.gov/pubmed/2092 2167%0Ahttp:/
/www.pubmedcentral.nih.gov/articlerender.fcgi?artid=PMC
2948741.

| www.rejr.ru | REJR. 2024; 14 (1):55-69

29. Gowrisankar C, Thanmayi P, Suprabath P, Balla H.
Correlation of Maxillary Sinus to the Roots of Maxillary Pos-
terior Teeth and a Review of Literature. Int J Sci Res. 2017,
6(1):506 -515. Doi: 10.21275/art20164130.

30. Serova N.S., Sokkar A., Pavlova O.Yu., Medhat A. Radi-
ology in dental implantation. Russian Electronic Journal of
Radiology. 2021; 11 (1): 43 -62.

31. Tarasenko S.V., Serova N.S., Znamenskaya Y.P. Cone -
beam computed tomography as a method for evaluating the
regeneration of the wells of removed teeth after augmenta-
tion. REJR 2020; 10(3):26 -35. DOI:10.21569/2222 -7415 -
2020 -10-3-26-35.

32. Tarasenko S.V., Serova N.S., Shamanaeva L.S., Zagor-
skij S.V., Diachkova E.Yu. Anal ysis of dynamic changing of
radiological picture of periapical odontogenic processes of
the jaws after different methods of dental treatment. Rus-

sian Electronic Journal of Radiology. 2019; 9 (1): 27 -33.

DOI: 10.21569/2222-7415-2024-14-1-55-69 69


http://www.rejr.ru/

RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

OPUTNHAJIBHAA CTATHA

AHAAU3 COCTOSHUA AbIXATEAbHbIX MYTENX C NOMOLLLbIO HOBOIO CNOCOBA
KOMNbIOTEPHON AUATHOCTUKMU Y NALUEHTOB C AHOMAAMUEN OKKAKO3UU

Cokoaosmy H.A., CayHnHa AA.

drb0Y BO -BDenepbyprckuin FTocypapcTBEeHHBHN yHuUBepcurtert.
r. Cdkexiepbypr, Poccwusa.

ybouenwcTHaa aHoOManAuwsa B Carl wITATear/icbaH opia CNN/POOCCKTOPCATHME HSHED
rmei Yye oy eioo i obnacTwm cpepawn HaceneHwns Poccumck
3TNONOTrmMyYyeckunmx GakTOPOB pas3BUTUSA aHOMaANMUMW OKKINHW3I NV

AblXaTenbHbBX NyTemn. OpoHakKo B OTeuyecTBEeEHHKOMBRABITE ME&TF
Topg OLEeHKM COCTOSAAHMNS AblXaTenbHblX nyTei nMo fAaHHL
OPTOAOHTa, a TakxXe He YyCTaHOB/EeHO 4YeTKOW B3auMMOCBSA3M

nAMM AbiIXaTeNbHbX NyTehn MW naTonorunmem nNnpukyca.

Ilens uccnenosanua. Pas paboTaTb HOBHMATNr BOOTBM®ecKoro ob6bcnepos
HUsa pAblXxXaTenbHbX NyTehm no gaHHbM KJKT Ha OpTOAOHTMYECKDO
aHanAmM3 COCTOSAHWA pAbiXaTeNbHbLX NYyTehn Yy nNauUUMEeHTOB C aHOM
NMNPUKYCOM NO YXe€& U3IBECTHON VaPpPRBPAK®OT aMeiDOIJMHKeMMHA OCHOLI
KNKT.

Marepuansl u MmeTonsl. B0 06cnepgoBaHo 50 nayuMmeHTOB NepBOW T |

M NepBbLIM CKeneTHbBM Knaccom, 50 nauyumeHTOB BTOPOW T pynnobl
HbIM Knaccom, 10 nayuMmeHTOBMKYCB®IAMpP AVEHBLIMI CK € 1€ T HbIM K ¢
JaBWMXCA B OPTOAOHTMYECKOM JNeyvyeHUNN. CpefgHUNn BO3paAacT BC
2986 (221 -37,6) nerT. Hamu 6bl1 pa3paboTaH HOBbLIN cnNnoco6G KON

HUA QAblXaTenNbHbX NyTenln Xy MO3PLMOEIHOTHOTBYM YHE CKMN O/Tb3 0BaHNeM B K
cnepyemMoinh ob6nacTunM KOCFMHMBXC KPUTERMH THMOWBHEN U HUXHENW 4Yentc
BaHHbX KJAKT 6bl71 BbNOAHEH TpexXxMepHbLN pLecdhanomMeTpuyeckaui
AblXaTenNbHbBX NyTeh a@aoun ve q2FMyu fYadyaboTaBaNMmMBATOABRNOOTr pam-
M eDolphin (Dolphin Imaging & Management Solutions, Chatsworth, CA, USA).

PesynpraTtel. Y nepBOW Trpynnb NMauMmeHTOB OObBEM BEepPXHUWUX Abl)
Hbli MO NpPpepAOXEeHHOMY HaMWu C npvcaorbHyo CKTOUNKMMB, 10 TCegpCHTOaAMB M 17 1 4 6
100) wmMM3, y909B80(HM8PLA 1 400) wmm3, y T-plé90p @3H900 ply6n3n00 ) mMm3 . |
NyyeHHbBEe fJaHHbe O6bIAW NoAgTBEpPXAEeHbL MU3IMepeHUMUeM OoO6bBEMaA Be
Ay Vidya u coaBT. NRYWRMOY: nayuymMepB®OBE A 006bHBEM BEePXHUX AblXar
Bun 14 500-171306DP0MMmM3 BO BIX6OP(® 00 rFlply n3n0e0d ) mMMm3 B FperTe
13800 (13600 -14 3003 CmmevaHee BpPpeMS UVIEMapep yAaypX@HE € 1By BE o
paspaboTamamaemyoc kOyMNn b lOT e pMHaAMNHOCTREENABMMIWDHY T1BI C e K y, 1D
Me T oMidya ncoapg2020) —4MNUHY T bl

OGcy:xnmenne. COr NnacHO pe3y/nbTaTtTaM NPOBEAEHHOrNO HaMu uccAh
MMoOopacno/IOXeHMnue YyenwcTemw Yy nNauMmeHTOB BCH OFTHOA TIMHVEKCYKCOAT BJIDIP
MOpdpoMETPUYECKNE XapaKTepuUCcTUWKNW [biXxXaTenbHbX nNyTemn. Mo
nee paHHuUMU paboTamu, B KOTOpPbLIX 6bINO0O yCcCTaHOBIJ/EHO, yTo
nnyeHnme 3HauvyeHuma yrna ANB npumw AVNCa®NBEAOKYAPUKHYEA/TEPHR@D
WeHUMAMM AblXaTenbHbX NyTein.

3akaouenune. TakuumMm obpasom, y nauuMmeHTOB C [AWCTalNnbHbBM 0PV
HabnwpaeTcsa yMeHbwWeHNe o06bBEMA AbIXaTenbHbX NyTenin Ha ¢GOH
MpepnoXeHHBIHR CNOEPHOWOMMRAKWTHOCTMNKN 06bEMaAa BEepPXHWUX AblXarT
BaHMWW LaHHBbIX KNKT y OpTOAOHTMWYECKMUX nauyumeHToB ob6napae
COKpawaeT BpemMsas nNpoBefeHMS AMaAarHocTUYecKOro ob6cneposat
eEeMNeMbM METOALOM UHOGEBWKN JM@T OLOHTMYECKOrNo naymeHTtTa MW H
BbIMO/THEHUA TpPpexXMepHOro ued@asnomMeTpuyeckKkoro aHanusa, o u
CTPYKTYyp uyenweBB@d obnacTwm, HO W ANA OLEHKW COCTOSAHMKS
NAaHWMPOBAHNA BOOMNJIEKEHNUSA HaAa HECBHBEMHOW M CbHBEMHOIW annapa
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KniouyeBble gmoBaNnbHbLN Npukyc, O6GBEM [AbiXaTeNbHbX NYyTEeE.
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ANALYSIS OF THE CONDITION OF THE AIRWAY USING A NEW METHOD OF COMPUTER
DIAGNOSTICS IN PATIENTS WITH ANOMALY OF OCCLUSION

Sokolovich N.A., Saunina A.A.

St. Petersburg State University. St. Petersburg, Russia.

alocclusion in the sagittal plane is a common pathology of the maxillofaci al region
among the population of the Russian Federation. One of the etiological factors in the
development of occlusion anomalies is diseases of the upper respiratory tract. However,
in the domestic literature there is no objective method for assessing th e condition of the
respiratory tract using CBCT data in the practice of an orthodontist, and a clear relationship has not
been established between the morphomeric parameters of the respiratory tract and occlusion pathol-
ogy.
Purpose. To develop a new method of diagnostic examination of the state of the respiratory
tract according to cone -beam computed tomography (CBCT) at an orthodontic appointment. To con-
duct a comparative analysis of the state of the respiratory tract in patients with malocclusion and
orth ognathic bite according to the author's method already known and developed by us on the basis
of CBCT data.
Materials and methods. There were 50 patients of the first group with dystoocclusion and the
first skeletal class; 50 patients of the second group w ith dystoocclusion and the second skeletal
class; 10 patients with neutral bite and the first skeletal class who did not need orthodontic treat-
ment. The average age of all examined patients was 29.86 (22.2 -37.6) years. We have developed a
new method of com puter diagnostics of the state of the respiratory tract in orthodontic patients us-
ing bone landmarks - the planes of the upper and lower jaw as the boundaries of the studied area.
Based on the CBCT data, a three -dimensional cephalometric analysis was perfo rmed, as well as the
measurement of the volume of the respiratory tract by the method of Vidya et al. (2020) and the
methodology developed by us in the Dolphin program (Dolphin Imaging & Management Solutions,
Chatsworth, CA, USA).
Results. In the first gro up of patients, the volume of the upper respiratory tract measured by
our proposed method of computer diagnostics was 14.600 (12.400 -17.100) mms3 | in th
group —9.900(7.800 —-11. 400) mm3 , i n  + h5000t(UB.POO A1 &.r DWP) mm3 .ob-The ¢
tained were confirmed by measuring the volume of the upper respiratory tract by the method of
Vidya et al. (2020): in the first group of patients, the volume of the upper respiratory tract was
14,500 (12,600 -1 7, 300) mm3 , i n t heeos@®8000rdl ,gx00u)p mm?3 , in the t
13,800 (13,600 -1 4, 300) mm?3 . The average time for measuring t
tract using the computer diagnostic method we developed was 2 minutes 10 seconds, according to
the method of Vidya et al. (20 20) — 4 minutes.
Discussion. According to the results of our study, the sagittal relative position of the jaws in
patients with a gnathic form of distal occlusion affects the morphometric characteristics of the res-
piratory tract. The data obtained are cons istent with earlier studies, which found that a decrease in
the value of the SNB angle and an increase in the value of the ANB angle in distal occlusion are ac-
companied by functional disorders of the respiratory tract.
Conclusions. Thus, in patients with a distal gnathic bite, a decrease in the volume of the air-
ways is observed against the background of retroposition of the lower jaw. The proposed method for
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computer diagnostics of the volume of the upper respiratory tract based on CBCT data in orthodon tic
patients is highly accurate, simplifies and reduces the time of diagnostic examination of the patient.

CBCT is an integral method of radiological diagnosis of an orthodontic patient and is necessary not

only for performing three -dimensional cephalometr ic analysis, assessing the condition of the den-
toalveolar structures of the maxillofacial region, but also for assessing the condition of the respirato-

ry tract in order to plan complex treatment using fixed and removable equipment.

Keywords: class Il malo cclusion, airway volume, computed tomography.
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eTcs 3HayYnTenbHOE CYXEeHMUe XBaTPEXSHbEHbI XU MHyUTHe- i Hy XpgaeTcsH4
Hel

Takxe OOLHUM #”n3 BaXHbIX RUIMOpDIWMHEC A .
CKWUX hbakTOpOB dhbopmMmMmpoBaHMS okEgomme b HOT O, B NnNurtepaType
npukKkyca @aBageTcsda nNaToONoOTl UsAe AMEHDX U X C Maobexoad- a M3 MepeHMSH

yenwcTun B ob6nacTn NPEMOURITPEALOBAMONMIPABODTOMY UHUTO NO
[4]. pameTpaM pfaHHbe noagTBepxXagatwT

E

TenbHBbIX nyTeim. Tak, B TIROIGMHBIKO BIRMHMN ; KaRXpB AN arHaem
El momani m coasBT. (2015) cope@am oOpPKEAKRTOWEBMbIZNA U3 MepeHMU:-
pneTein, B aHaMHe3e KOTOPpPbX Bblic B/beABOIBERaHH npo -Ogawa ©n coas

TOBOMW TwWuNn AblXaHMA B TeuveHuBehe rpearHeea,ed mMeccnepgyemoi

cAueB, aHoManums OKKANW3IUKU | ITekibamixa MyoT eEH T Gwona nNA0CKOCT

| www.rejr.ru | REJR. 2024; 14 (1):70-80  DOI: 10.21569/2222-7415-2024-14-1-70-80 72


http://www.rejr.ru/

RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

yepes caMylw AUCTanbHYW TOYUIOKKTEOEPAEUAI M HETOEP bIM CKeNeTHblI
napannenbHO dbpaHK®PYpPTCKON N ar LOUPEMH3TOOHBT a1 M HEe M T paAb HbBIM MNPMW
HUXHeWh T paHmMmOeUeKOCTHb, NPoOXOHMUWaREeTeTHbBM KaoaccomMm, He H
yepes CaMYyO-HNKPOHMHT OUYKY BTOPOODHOHTMUNYECKOM JeUYeHUNn. Mp
WemHOTNro MNO3BOHKA MNapannenb/HOT HJppMa HKKIdAycpcTe- cyTraocB/v NS-NBBS , céo°®

CKOW ropusoHTanum [ 9]. npuM BTOPOM CKenemMedm wenaoeg e

MosagHee Vidya »n coaBT. (RO20pwoMmU due 1 eTyHroowl KAINNBE ceo
Bann wmMetToagunmky aHanusa oigaswed, H° coapm. BTOPOM ckenert
) nNpoCTpPaHCTBO XHermMrAo4KkH° ;nonpeuepn epBOM CKeAeTHOM
ue 6bLINTO0O OrpaHMyeHO HEGWGIT aBnBb k2p7c TNEPIM B MEP @ 1@ 27°

), a no HUXH-e MW agKH- e 6 1. Nel )na uym eBHCTEDXB B aHaMHe
CTbl nNapanne ABMS,N KAONTSopasa [TyadxXa-BoOBa/io paHee NpPOBegEeEHHDO
AnT 4JYepes HaunobowmieEH e PE@WICYK 0 € nevyeHue, a TakKkxXxe - 3a6b6c
BTOpPOro weWWHOro no3BOHKa [ b@lr.aHoB.

OpHako B cwuny TOT O, 4yT 0 Yy Breywedmivxkam K JIKT ¢ paspeuwe
aHoMmanuel oklknkosarmc a, KaK ©pBla@aBuanoony4deHb ¢ MCNONb30BaH
HabnwpgatwTcA Takue noctTypamowmBbleVathaghudéDaxu BpemMeHEeM CKa
Husa, Kak poTauumsa welHbX NOBBOHROBEKYPBANAOPe WRr sALC/TEIAWBE
B WelHOM oOTAefne NO3BOHOYUHUKAE MmMPHOBOEUNCDECH B ecTecTBeH
cobb AMarHoOCTUKMW ABASAKWTCSA H3emceopseeHpuLee H LOH-b € M a OblXaTenbH:t
Mun [ 11]. Takum ob6pasom, BT pleaX ep@RHAYpPeLedPaTtyMeT PpPUuyecKndi
wecTtTBYyeT O0O6ObeKTMWBHOKMW CMERCTTOQ-® N6 1§ &8 5 B nporpamme Dol pl
AHWSA AblXaTenbHbBX NyTeWn no AreagingdMandgerient. Solutions, Chatsworth,

TRfrdoeR (#dlR3e3arvadasadsa oR y¥3)¢eeh ofradaejashg ¢
268 32>2>B892r¥00903+t byroahg 3tea¥Y 0 boaRyasd2e cadRdesaeisnd

I'pynna CooTHoOIIIeHNE MOJISIPOB U KIIBIKOB CIIpaBa M cjieBa SNB (°) ANB (°) | Beta (°)
| ITo Il kmaccy mo DHritto 76,4 — 83,6 0-4,5 27-35
I ITo Il xmaccy nmo Durmo <76,4 >4.5 <27
1l ITo | xaccy o DHrII0 76,4 — 83,6 0-4,5 27-35

(Tpynma KOHTPOJIS)
IMens uccienoraums. CA, USA) . Bce nonyuyeHHbE Tp

Paspab6oTtTarThb n BHeEAPUTDb paXempaksamkKy cTaHgapTU3INpOBaH
BpPpauy-e@dToOAOHORBIH HCNOCOG AMaWp®CDPMNeHTaumMm B TPEX NMAOCKO
yeckKkoro ob6bcnepoBaHMs COCTUBHIE P EHMBIX aDeINm- NpoBeJgeHb 0f
H bl X nyTelw no OAaHHDbBM KNKTBaurTenpoB@&CcmTepenpoBepeHb UM
CpaBHUTEeNbHbLN aHanns COCTOME&/MM. fblXaTenb-

HbIX nNyTehnw y naumeHTOB C AUCT OOKEMBAMe BUMBYanumsauma Bep
OpPTOrHaAaTMYeCKMM NPUKYCOM N aeysel blx3 BieyctteHioiiHa K/JAKT ocyuwe
M pa3paboTaHHOW HaMW as8.TOPCTKEIMCMBOMINK NPOTrpad@@BOERAEeHNSd

MarepuaJsbl 1 METOOBI. Dolphin (Dolphin Imaging & Management
MccnepoBaHwMe npoBopgusyanoc SolHwat i yonesgHoChat swor t h, CA,
KAVWHMUYECKOW 6ase Kadgeanpb WeTOBROUART WL JOCTATKOB pasinl
CaHklfreTepbyprckoro rocyfapeTPOelMHEMO COCTOAHMUA BEePXHU.
yHmsepcurterta. Boino o06cnepgomyaHel 1HlaOMun abupwl- pas3paboTaH C
€EHTOB B BO3pacTe 0T 18 poTEdAHOIRT ANLPHEGHMWK 1 o6bbéma B
BO3pacT nNauUuMEeHTOB, KOTOEble TEPIWHBYKME H UM CAPTOLOHTUNUYECKMUX
B umMccnepgoBaHUU, cocTa¥xp)n 2686n86oG2»cHoBaH Ha nposBepgeHMU
nerT. B 3aBucumocTtTun OT BULREBTYHHY enNMOTKOAT el : NAOCKOC:"
aHoManuMmu B COOTBETCTBMWUNU C JKHICATCUC, N PIMIP D X 10 & A L e i yepes u e
QHT n4a, a TakXe 3HaYeHUmm uedameveOTPMeHET MK KX SNA (Spina
napamMmeTpoB nagynmeHTb ObAKN PRABEERIN@MH,bL NHEPefHAA HocoOoBasg o0
TpW T pynnbol: 50 nauweHT OB nnagalis opdsterr py NN bB acgq H A 4 HocoBas4
ONCOIOKNW3MNEN WU NepBbM CKE€JNJTOHCbKMO CKT/Ma CH-M XXH el 4YenwcTwu, n

COM; 50 nauyuvMmeHTOB BTOpPON preEyedari OCMET PV D@L EMEU-P B Y K U
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sesnr-rg)

Puc. 1 a (Fig. 1 a) Puc. 16 (Fig. 1 b) Puc. 1 B (Fig. 1 c)

Puc. 1. CraHaapTusaumsa uso6paxenus KAKT c paspewueHnem 17x15 B eCTECTBEHHOM OKKAIO3UU B
TpEéx naockocTax B nporpamme Dolphin (Dolphin Imaging & Management Solutions, Chatsworth, CA,
USA).

a—-OpuMmeHTauUMAa TONOBbL BO (GPOHTANHBIMGKNNLG N COWKLICDHEANO M@EN P a B0 1 € B
rnasHwiHUPM O NeT OoBOE)PRAC MO/BOWEeAERNEHONK MTTMHOB@ PT MKAPa@X 0 A
yepeanbonepeaHimroyky-npb6aeoro wBa U Haubonee BbHCTYyNawWLW0OW
ctTyna (NQuMHMA KpacHOro uBeTa).

6-OpumeHTaumMmsa TFTONOBb B aKCwBObBPHAOAAD@MWMDE THKEA T HLM € T)POVO € A U
WerpesLOBDREPp ATOMBACT KCPHL AMNHHAWAKB@HETr o kKpaa 60AbWOT O 3aT blf(

B—-OpuneHTaumsa T O0N0OBbl B CAarMFrROPPRREHBVNANOOHKOKEHUSA T O0/10B b
Py pT AKTOOPUN3 OHFAMMKYBAOE I MHEABEDP XMHMPIWEHAaAPYXHOMNY X O BIGroox omaa n 6 o
HUWXHITFOY HY XH@K P acip 6 1 (Busl 4 € /18 i@ d € HUbBVE T)O M

Fig. 1. Standardization of CBCT imaging with a resolution of 17x15 in natural occlusion in three planes
in the Dolphin program (Dolphin Imaging & Management Solutions, Chatsworth, CA, USA).

a — the orientation of the head in the frontal plane — along the line connecting the lower edge of the right and
left orbits (purple line), located perpendicular to the true vertical, passing through t he most anterior point of
the naso -frontal suture and the most protruding point of the chin protrusion (red line).

B — the orientation of the head in the axial plane is along the midline (highlighted in yellow) connecting the in-
cisive foramen and the opist  hion (the midpoint of the posterior edge of the foramen magnum).

¢ —the orientation of the head in the sagittal plane — correction of the position of the head relative to the Frank-
fort horizontal line  — the line connecting the upper edge of the external a uditory canal and the lowest point of
the lower edge of the orbit (highlighted in green).

OW 7T DT T OO0 0mWw

I 37 30

Go (Gonion) n Me (Menton). C uenbtl O6GHM-UbrMmapannesnbHasa el MNNOCKOC
HayeHMHA BEPXHUX U HUXHUX NpaNDOUTACCUEEPRY3- Hanu-bpRBE®OIO NE |
MOTro O6béMa BEepPXHWUX AbIXaTEOHKMX BMYP®NR OHaAaleMnHOr o nNo3BO.|
arMtTTanlbHOM Ccpe3e N/OCKOCDPRHBIRAPKXKERSIN o A B ABRMEP®T T pa boke
T HWUXHEW 4YyenwcTwu npogn e sphimT(Rofphing dmaging -& Management Solu-
eceyeHNnsa Cc 3apgHel CTeHEk o litions pGhatswarth 1, CA, USAJI(p n .C3).
eoHeNn M 3apgHehm rTpaHumyamum uc cBhesymyrarmuo i 06 -
acTun ABnNnAawTCcA OGOKOBbIe CTeHKMWUB rgoytkeur.aTlép i-3 MepeHmnsa 06 b
pamMmMa aBTOMATMWUYeEeCKUW COeUBBIXIAT eB/CHSH bMXO UKyur € i C 1N O MO Wb 10

NUHNUMN " onpepgensana obbéavb e Biea e MEIHBIDOI phin (Dol phi
yTehn B Ky myietmkmexr pax ( pwuc Man@gement Solutions, Chatsworth, CA, USA)

B KauyecTBe CPaBHUTENbHOID MERETDHDOUKSMAHHOMY HaMum cnococ
LeHKMU COCTOSAHMS AblXaTenbww¥ aOAyMaerRHOCWM-KN OO6OBEMA Bepx
onb3oBancsa aHanui3 Vidya wmWHewaByTelf26pTeg®@HT aLMNEHTOB
NacHO KOTOPOMY B KauyecTBe e hH@MeH@aHMI®W Yy nNnepBON T p
pocTpaHCcTBaA poTOr nNoTKWU oCEémbmOoBARAYEBMON oO6BNnacTu C
€6Hasa nnockd®NSH, (ANSTwrare H12400-17 100) samé p-o%L00 (7800 -
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Sagittal (Draft)

Puc. 2 a (Fig. 2 a) Puc. 2 6 (Fig. 2 b)

Puc. 2. UsmepeHne o6bEMA AbiIXaTeAbHbiXx nyTer B nporpamme Dolphin (Dolphin Imaging &
Management Solutions, Chatsworth, CA, USA) no npeAAOXEHHOMY cnocoby KOMMbIOTEPHOMU AUA-
rHOCTUKM O6BEMA BEPXHUX AbIXATEAbHbIX MYTEH Y OPTOAOHTUHECKUX NALLUEHTOB.

a-O6bémM Mmccnepyemoin o6nactm nNno pfgaHHbM KJKT aocpraiH U ‘BelHs e
TbBIM LBETOM) M NANOCKOCTbI HUXHEN uYentwcTu (BbgeneHa kKpac
3ajHelli CTEHKON pPoTOrNoOTKMWU. MepepHehnw W 3afgHel rpaHuuamwu
UBeTOM) AB/AAWTCA OOKOBbLIeE CTEHKW T NOTKMWU.

6-MporpamMmmMa aBTOMaTMyeCcKkunWm coefguMmHAaANa BCe TOYKWU B JNIMHNUN
Kybuyeckux mMumnanumeTpax (KpacHbBN Kpyr) .

Fig. 2. Measurement of the volume of the respiratory tract in the Dolphin program (Dolphin Imaging
& Management Solutions, Chatsworth, CA, USA) according to the proposed method of computer
diagnostics of the volume of the upper respiratory tract in orthodontic patients.

a — the volume of the area under study according to CBCT data is limited by the plane of the upper jaw (high-
lighted in yellow) and the plane of the lower jaw (highlighted in red), drawn to the intersection with the poste-
rior wall of the oropharynx. The anterior and posterior boundaries of the study area (highlighted in purple)

are the lateral walls of the pharynx.

b — the program automatically connected all the points in a line and determined the volume of the airways in
cubic millimeters (red circle).

11 400) MM3 y Tpése@3 r pypl-h bl =0, 4181 In=0p,142 CcOOTBETCTBE
900-16 300) MMS3 . MonyyeHHBE 5aHHbBIE CcoOT Nna-

cywtTcsa ¢ u3IMepeHunem O06bémMa BeCpXeHiHxe e BXP&-MSA U 3EMapEepM-a 0
Te/lbHBbX nyTei no MeToOnaY Winodaybax am e scionasesen.opa3 paboTaHHON
(2020) . B nepBOW rpynne npwmammepeocDdye ne ®F € pojHoailr HOC T UK K
Ma AblXxXaTeNnbHbBX MNyTeWhn O6bINO COT/TYVRBMMDH @R @e KYy.HBAC BOBY € -
Hee 3Hauk50M@2600 -17 300) wMmM3pepwpeHBpee MA nNpPpoOBefEeHUA U3 N
BTOpPpONn Tr-pyeaom@300 -11 300) MMD OEMEBB € P X HIMBKX a T € /1B iy B oMme T O -
TpeTelh rpBBOOL1I3600 -14 300) mmyVidya n ¢ o a.B(2020) [10] ¢ o ¢ T a B4UMWMO-

(tTab6n. Noe2 ) . HY T.bl
CnepoBaTenbHO, y nauuneHToB OGwrieana P bl M
CKeneTHbBM KJsaccoM BbaABANAETCSH HaM&H b RIR S M@ bl e 6 bl N npoBefn¢
B OObéMmMe BepXHUX AblXaTeNbHwWObBWRAEefilbiIxKaCRPABHbLX nNyTeW nNo
HeEHUMNETUMNEHTaAaMMU c nepBbM BYegmgeEDEWMY KOMNbIWTEePHON aAwna
Knaccom, a Takxe rpynrAaoin E MO HE@DXYIHN X ( BbIXaTeNnbHbLX nNyTe
[I<0,001,pll -1 1' 1 <0, 001) (puc. 4).rumMmyeckKkunmMx nNauMeHTOB NO [JAaHHblI
CtraTuncrtumuyeckwm 3HaYNMbX pepaesneamunil 7x15 B ecTecTBEeHH

MeEXAY 3HaudyeHUAMNU O06ObBEMA [fObXAIM/BAIGHGIXC ONMBYypPe MEHHbBIM CTaHZgaf
Telh no pa3paboTaHHOMY HamMuTiemoKARKRY SBRmaebBEemMNeMOlNl YacTt
KHTEePHOW AMATHOCTUKN OOBEMATBROPHNHMUXE @HIXIA-AMNATHOCTUKN A7
TBbHbLBX NyTehn Yy OPTOALAOHTMWYEKREGMRHN/NEBKGWM@HT OB/IaHAa JeyeHUS +
n metopay Vidya umu coaBT. (2CHEMHOPIN O DEHIOMA MM ECKOW anna
nepBONn W TpeTbehnw rpynnb He OBI@eBYABPE@BE/]E HHbMU W3 Me
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Sagittal (Draft)

Y

Puc. 3 a (Fig. 3 a) Puc. 3 6 (Fig. 3 b)

Puc. 3. UsmepeHne ob6bEMa AbixaTeAbHbix nyTerd B nporpamme Dolphin (Dolphin Imaging &
Management Solutions, Chatsworth, CA, USA) no meTtoay Vidya u coasT. (2020) [10].

a-0O6béM mccnepyemoin obnactum no pfgaHHbM KJKT orpaHuyeH H
TOM) W nNapanneROGHOGUAT LW, NNPOXOoOAALWEN uYepReBXHIBWODO Y NTEPEQ
ro NO3BOHKaA. MepepoHeih MW 3apHEen rpaHuupamMum umccnaepyemMon o
HTCA OGOKOBbLIE CTEHKW T TOTKM.

6-MNporpamMmma aBTOMaAaTMWYeCKWN coefuHANA ABRBCOENAODIOMBEB [JHUNKANE
Kybunyeckux mMumananumetTpax (KpPpacHbBN KpyT)

Fig. 3. Measurement of the volume of the respiratory tract in the Dolphin program (Dolphin Imaging
& Management Solutions, Chatsworth, CA, USA) by the method of Vidya et al. (2020) [10].

a — the volume of the area under study according to CBCT data is limited by the palatal plane (highlighted in

yellow) and a plane parallel to it, passing through the most anterior — inferior point of the second cervical ver-
tebra. The anterior and po sterior boundaries of the study area (highlighted in purple) are the lateral walls of

the pharynx.

b — the program automatically connected all the points in a line and determined the volume of the airways in
cubic millimeters (red circle).

TRrdoeR. f8bjydi eaRefh obosas3asot Yasgaog ehgReadi
sagaeR9 ¥ o033darv]jashg ¥3]¢eeRg.

1 OOd3] Iste 1 Gctlzqd{ 2 Gctizd 3 cwkzy P
O0BEM BIXaTENbHBIX MyTEH 14 600 9900 15900 Pi.1<0,001
T10 c1I0c00y KOMITbIOTEPHON (12 400 - 17 100) (7 800-11 400) (13 900-16 300) Prin=0,48

JIIMarHOCTHKH 00BbEMa Pu-m<0,001

BEPXHUX JIBIXaTEIbHBIX MyTEH
Y OPTOJOHTUYECKUX

MaueHTOoB (MM)

O0BEM BepXHUX 14 500 9600 13 800 P..1<0,001
JIBIXaTEIbHBIX MyTEH M0 (12 600-17 300) (8 300-11 300) (13 600-14 300) Prn=0,42
metony Vidya u coasr. (2020) Pu-m<0,001
(mnv?) [10]
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Fig. 4. Diagram.

The value of the volume of the respiratory tract
( mm3 ) , uredeby she method of computer diag-
nostics of the volume of the upper respiratory tract
in orthodontic patients of three groups developed by
our team. In patients of the second group (with distal
occlusion and the second skeletal class) there is a
signific ant reduction in the volume of the airways.
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Puc. 4 (Fig. 4) Puc. 5 (Fig. 5)
Puc. 4. Auarpamma. Puc.5. Auarpamma.
BenmumnHa o6bEéEMa AblxaTenbHbXBenuuunHa o6 bEéEMa pAblXaTenbHblX
peHHas no pa3paboTaHHOMY HgpeHHasda no cnocoby Vidya u c
TEPHOW AMarHocTMUKWMW OoO6GbBEMAa EHTOB TPEX rpynn. Y nayuunmeHTOB
nNyTen TOAOMTMUNYECKUX NauUMeEeHT(CTaNbHBLM NPUKYCOM U BTOPbLM
naumeHTOoOB BTOpoOW rpynnb (cC nogTBepXpaeTcsa 3HauyuuTenbHOE
M BTOPbLIM CKeNneTHbLM KnaccomM|Me AbixaTenbHbXx nyTteih [10].
TenbHOEe cCcoOKpauweHume B O06BEME

Fig. 5. Diagram.

The value of the volume of the respiratory tract
(mm3), measured by the method of Vidya et al.
(2020), in patients of three groups. In patients of the

second group (with distal occlusion and the second
skeletal class), a significant reduction in the volume
of the airways is confirmed [10].

pewHMIii B Tpeéx NMAOCKOCT A X
Dolphin (Dolphin Imaging & Management
Solutions, Chat swort h,

HOBJlIeHO,
n BTOPDLBM

4T O Yy naunmeHTOB
6K €e JIke/TaHC C O M

BbIFIB[beMBIﬂ ABNNAeTCHd

We HUMMOT IaMME € b H blX
ro, B paboTte Alves wn

CY egINoCCTTAN0 KNKp/UKo 3amHeoiMma nu | |
OAHUM U3

yMeHblLeHNe B O0OOBbBEME BepXHMUXa3MBHNXTaUTASPIGMHELI X0 6 CTPY KTUBHOT O
nytTewn B CpaBHEeHUWUNW C nNauuemwHToaaMmwec spem@sbiml3] .

CKefnneTHbBM Knaccom, a Takxe TrXwelHouie HM@H-B 06bémMe pgbixar
Tpons. Telw y nauuMmeHTOB C AUCTanbHBLIN

CnepoBaTenbHO,

pacnofnoxeHwune 4yenwcTen y
TMYyecKoOn dGopmoim

eT Ha MOopdomMeTpuUuyeckKkue
OblXaTenbHbLX nNnyTein.

rnacytwTtTcs C MmccnepgoBaHuUewm

(2016) , B KOTOpPpOM 6blNoO
YyMeHblLEeHNE 3 HauveHUAa yrna
3HayeHunua yrna ANB npwu
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6GOKOBbBIX TenepeHTreHorpamm @EBRFRATE@HIBOGOBLIEBCTEMDbI, Kak nc
neHo, UTO Yy nNnauumeHTOB CcO lolT AoecKkienemadBO KOIQKHKK a , YT o c
comM HabnwpgaeTcs4 CYyXeHwune HpooanOomoeiun [ cveweHmem wWeiiHBbIX
OpHako, BaXHOoO ykKasarThb, UTOoO[ a8hnuLn2pPNopanesnAbHO, npummeH
reHoONOr M4ecKOro CHMMKAa MMe@PORSOASADERPAH NHYeep-e 3 Hanéonee
Huii: Hanmuve WIBAK ETHHEEHNIMD a B U T bHU XK H KW TOYKY BTOPOTNo wWeWMHOT
HOMMOpPpMEeHT aryowno B BIL N e BTLaEe PaNo-NPUBOKAUTOWNOOUYHOMY MU3IMEPEHULW
cTa,THanoxXeHrmMHEAT O MUY eCCTKPUYXK, Ty pA blX a T € N1 b H bl X nyTem. Takxe pfe
NoOABNEMBUEI OTKOOHTYYBRENNY PleUE ABNAETCHA HeWHGOpPpMATUBHBIM Yy
anbHopa3IMepabekflg MNosaTomy TOAOOHTMYECKMNUX MNauLMeHTOB, Talt
Halwemc c/ie o BlaHM3MM e P € @ K B bl - WeMmHBX MNO3BOHKOB HaxogATCsHa H
6paHpexXxXM@PHMETOL PEHTT €HO 1 OBIUMTUYMEAC KMO TgDO P MU P OB aH U A .
obcnepoBlawme HT a. YunrteiBas L aHHDbBEe HeCcoBeEf

OueHKa COCTOSHWUA [AblXaTeHadMibl X 6 HIyaTopodrsaph cnNoco6 KOMMb |

Ha oOCHOBaHUW pgaHHbBX KIAKT THRKakreH dcmivaek B bio 6 b€ ma BepXHMUX
nonHeHa B 3apyb6exHOM UKCCengorBeaiH UM O0ZpOTUO AW HT MY EeC KMUX natdl
coaBT. (2020), B KOoOTopomM awEHMpK/IWETakmoBaApMi NpPpOAgEeMOHEC:
YTO NpuWU AUCTaNlbHOM MNPUKYCeCOBRYWIWIRE@TILG®C HEE MPpoOBOAWNMBIX

TONbKO YMEHDLLlWeEMeBe pBX HYME&®»a - ynNpowWeHWe MeTOAUKWU WU Y MEHDb L
TEAbIXTY MEHOW MeHb Ulw6em a3blKka HbX 3aTpaT nNpwW nNpoBejgeKwBdDwW fl
HUW3K@&CN O/ O XEHMEA 3 MK ®c 1Mo ro obcnepoBaHM4. CokpauweHyV
LaHHbaMBTOpPp&KBIKTaBNnAaeHamboneesarpart npwnu npoBefgeHNMN M3 Mef
TOYUHBWETOLQMAT HOCTUNUYEBEXK/DEMOBEPXHUX AblXaTeNbHbX NyTen co
BaHWAHTOLOHT M uneacLkuoer f{ibr].a HYyTY 9 ceKyHAI.

CpefgHee BpeMa NPOBOAUMOT O RBaxmieuprae.n 5

o6béEMa OblXaTeg/TEEeHibIXB NNnporpaMmMeakumm ob6pasom, 3ybouyentwc:-
Dolphin  (Dolphin Imaging & Management nva || Knacca TrHaTuyeckolh o
Solutions, Chat swort h, CA,paléSA)s noo Kmppaye/Hm-e M OLOHbLEXM a

XeHHOMY HaMmu cnocoby KOMNHKWTTEPH O meaHbm KJKT B cpasil
FHOCTWUKWN OOBEMA BEPXHUX AbledT@MBHELEX OMPYyTTOFMHaTMW4Y€CKUM npl
y OPTOAOHTMUYECKMUX nayuMeHTOBOTa@aBBBABMHAMMN2 cNnoCcob KOMMNb IO

MUHYTbB 10 CceKyHA. OAHVUM UI HOPEMIMY WEeGBE&8Ma BepXHUX AbiXa
papaboTaHHOT O HaMmu cnocofbya Op3GAPRBRAMNAECKUX TnNalLWeHTOB
o6béMa pAblxaTeNbHbX MNyTeih SCBOKMDET CTAOUHDIKCTa®4 UM ynpouwaert

we Hwue BPEeMEHHblX saTtpart H @ N enKpCoHBOErAoe emBairetc K or 0 o6 c e o

KOMNAEeKCHOMW oOpToOAOHTMYEeCKORBaHmmmm HXJIKAK nnepeanq Havyanom
NNOoCKOCTHWNBNIN-MEBo npMmMeHSITHEAC bEMHON ©“ CbEMHONW annapartT
npu nNpoBefjeHUNW LedaNoOMEeTPUERBRK @NE THT/TW@-BNEHNA KOMMNIIEK
3a ans M3IMepeHNWHA N HKBWHEPLBN XKW aNbHOT O NJaHa OPTOJOHTMUYEC
BeEpXHeN N HWUXHeNh yvyenwcTelh. yuelapwuyeTppBeBMNAa He TONbKO 23
OEeHHbX ped@epeHTHBX NNOCKOCRMEeWpYREUMAPAaBEBHLX , Hap yrlA&KHEA 4
LeHUNn TPEXMEPHOTNo uULedanNnoOMeTpPUMKEBWMET OC TaAHOAM-NTb HbIX Pe3yNbT,
nnsa ymMeHbWaeT BpPeMeHHbe 3@CPpaTRPANYMP B NpPpaxkPFUMKEO HE @a
waert METOAUKY uU3IMepeHNUss o0O0KRBHWE JOBpUXBETEROISH-HEOTbEMAEMbM I
HbIX nNyTemn. KpomMe ToOro, —xocpoable JUBPDPWHIOTY MK cTomMaTtonoru
NATXOCTWNW BepxXHelW U HUXKOW eemm@cmMMmHeobOBXogMMAa He TONbKO
powo BuU3yanusunmpytrwTca no pgaapeMMEAKDdrouTwpedhanomeTpurmueck
noBblWlaeT TOYHOCTbL Pe3y/bTaodaqgBKHN PO®BOTILHNMHIKSA 3yb6oanbBeons

MN3IMepeHUN. TYyDp YyenHwuILkd ol o6bnacTtwn, H O
B cBOW oOuyepepgb, cpejHee ORPBPEGMM aH@OIMBSAHU A OblXaTenbHE:

O6béMa BEePXHUX AblXaTeNbHbXIMgMeiopPDOMBHOKYECKOTIOo JeyeH

oy Vidya wu coaBT. (2020) [ 1 0] Uctoarwuk a hwHAHCUPOBANIS - 1 KOH-

HY T blB UBA Y HeobGxoammMocTWH N 0 C PsMRTENHTE PECOR, O -

NOMTHWUT E€NbHOI nnockKkocTW®, Npox ABATUPEPIbI Wapedli cTaTbW NoAT

Hanobonee FHeMpKeHQoHE T O Y K Y BTOYOCOBME GUHAHCOBOI CM® MM [@X K

wewmwHOT O NoO3BOHKa, napannemwMo n NKIOHLEOLKTMAa MUHTepecoB, C

ANS-PNS. OpHako BaxXHOo YUYNT bBAWLMO €CO®O6WUNTb .

nayumeHTOB C AMWCTAalbHBLM NPUKYCOM YacTo AW-
arHocTupywTCA TRHWME @Y O

| www.rejr.ru | REJR. 2024; 14 (1):70-80 DOI: 10.21569/2222-7415-2024-14-1-70-80 78


http://www.rejr.ru/

RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

teoszadeasRay) 3h

1. Guo L., Feng Y., Guo H.G., Liu B.W., Zhang Y. Consequenc- 2007; 103(1):102 -8. doi: 10.1016/j.tripleo.2006.06.008.

es of orthodontic treatment in malocclusion patients: clinical 10. Vidya G., Dinesh B., Balakrishna R., Khan A.M. Compatri-
and microbial effects in adults and children /I BMC Oral son of 3 dimensional airway volume in class | patients, class
Health. 2016;16(1):112. doi: 10.1186/ s12903 -016-0308 -7. Il and class Il skeletal deformities. Eur. J. Mol. Clin. Med.
2. qsdoas O.0., KzeRaaYR 0.38. b Re26:7(), 1219 3184d.o dRdeodo 2
dayaaot 83ReazxYas3zRdbdtafiddo 3 @3 aar 1l Lopatiene K., Sidlauskas A., Vasiliauskas A. Relationship
390390y ®d) ARG e aa.2009; 1 (45): 93. between malocclusion, soft tissue profile, and pharyngeal

3. 60296 R3aY t. . ¢ B3 & 300 3B®@ RJo @ JjoBrwdys: A cephalometric study. Medicina . 2016; 52 (5): 307 -
royadi 3eaeafhg ReasRdoe |} ®evOasae o cHL3a368daY 3Recoavoohg
Gaoe3aY OGadyoaseeszdas of dR36O. Oa4@o0 ¢ aaadYiy o 36 ambd, £0 AdapR. 2 0d3 o-

3dog sageadeyoe-b9. 2011; 2: 57 Yha saogoeadayvoeseaeaasdd., 93680868} 6
4. toadadaYoy @ O0., tRyeo2aR 0. 0. ,schkwReoeRiopod., 2080FeRRa¥87): 91
L.t Odotoeaoa byroayadiseashg cBaaoBdAlves Pa/RZhaod orGamiM., Patel P.K., Bolognese A.M.

gadeayoyasdes 83a0YanDd83682 Y & 3 ¢ 0 6 Rlhreexdimersiona rcegpbatometrid bstwdy of upper airway
YReadi afhg 23y Ra0bDRGOG o 9 &r a3 oo Bpaceg ia 3skeletal clagballe and all healthy patients. J

roeadeaeyoyasdoa e 33rgaed&ydpeaszdoa Ceramiafad a 9 ) Surg. 2008;19(6):1497 -507. doi:
fabagR3>923682 Y y3a0ab¥YhyR6E22;A3y doiz 9 8 JIRIOI’A §CS.0b013 31818972 ef.

10.25016/2541 -7487 -2022 -0-3-58-64 14. tadadaYoy @ . 0., tRyaoaR 0.0.,

5. Elmomani B. T . Orthodontic Alterations Associated with >a368at 9ot evhgRae axdiszoR)sge Jeypdlc DO a0 o8 &Y
Mouth Breathing Habit // Pakistan Oral Dent. J. 2015; 35(2): cadiar orooYRBRadawweead@veoyazxdeyasot

234 -237. taY¥3as0omdRd3xdRIBa>o9Readeoy »aBearvaagot

6. Silva N.N., Lacerda R.H., Silva A.W., Ramos T.B. Assess- tfr®a90d 63)eaY damedeRBrmekemackRads

ment of upper airways measurements in patients with man- Zae a3 PRl CC.29-30.

dibular skeletal Class Il maloc  clusion. Dental Press J. Orthod. 15. RdARYaYR . 0. Odotoaoa eR3Rsaaes
2015;20(5):86 -93. doi: 10.1590/2177 -6709.20.5.086 - e)J]B8ade 8aR d3RoaoeadRGOIRdi afha SapRistRde a3 2
093.0ar. 2022; 4 (22).

7. Muto T., Yamazaki A., Takeda S. A cephalometric evalua- 16. Swennen, G.R.J., Schutyser F. Three dimensional cepha-

tion of the pharyngeal airway space in patients with mandib- lometry. Belgium. 2005.

ular retrognathia and prognathia, and normal su bjects. Int. J. 17. Zou, Y., Fu Q.M., Xu X.Y. Relationships among tongue

Oral Maxillofac. Surg. 2008;37(3):228  -31. doi: volume, hyoid position, airway volume and maxillofacial form
10.1016/}.ijom.2007.06.020. in paediatric patients with Class, Class and Cla ss malocclu-

8. Boll halder J. ., Hanggi M. P., S ¢ kidns. SHargghaiMou,Qiand ¥ irXkei 2020; @9 (6): 632 0 0-637.

M. , Pel t om2Kki T. A. Dentofaci al a8 Oyapedelai 8wayDichar@cteMansr2quez A
tics of mild and severe class Il division 1 s  ubjects. Eur. J. craniocervical posture and skeletal class: A statistical multi-

Orthod. 2013;35(4):447 -53. doi: 10.1093/ejo/cjs010. variate approach for studying Class Il and Class Il malocclu-

9. Ogawa T., Enciso R., Shintaku W.H., Clark G.T. Evaluation sions. Cranio: the journal of craniomandibular practice. 2019;

of cross -section airway configuration of obstructive sleep ap- 39: 1 -8. doi: 10.1080/08869634.2019.1603795.

nea. Oral Surg. Oral Med. Oral Pathol. Oral Radiol. Endod.

References:
1. Guo L, Feng Y, Guo HG, Liu BW, Zhang Y. Consequences 5. Elmomani B. T. Orthodontic Alterations Associated with
of orthodontic treatment in malocclusion patients: clinical and Mouth Breathing Habit. Pakistan Oral Dent. J. 2015; 35(2):
microbial e e cts in adults and children. BMC Oral Health. 234 -237.
2016; 16 (1): 112. doi: 10.1186/s12903 -016 -0308 -7. 6. Silva N.N., Lacerda R.H., Silva A.W., Ramos T.B. Asses s-
2. Jarkin V.V., Ospanova G.B. Methods, prevention and ment of upper airways measurements in patients with man-
treatment of transversal occlusion disorders during mixed dibular skeletal Class Il malocclusion. Dental Press J. Orthod.
dentition. Orthodontics. 2009; 1 (45): 93 (in R ussian). 2015;20(5):86 -93. doi: 10.1590/2177 -6709.20.5.086 -
3. Gontarev S.N. The prevalence and structure of dentoalveo- 093.0ar.
lar anomalies in children and adolescents of the regional 7. Muto T., Yamazaki A., Takeda S. A cephalometric evalua-
centers of the Belgorod region. Bulletin of new medical tech- tion of the pharyng eal airway space in patients with mandib-
nologies. 2011; 2: 57 -59 (in Russian). ular retrognathia and prognathia, and normal subjects. Int. J.
4. Sokolovich N.A., Saunina A.A ., Ogrina N.A., Soldatov |.K. Oral Maxillofac. Surg. 2008;37(3):228  -31. doi:
Influence of dentoalveolar anomalies on the level of psycho- 10.1016/j.ijom.2007.06.020.
logical anxiety of pupils of educational institutions of the Min- 8. Bol |l hal der J. ., Hanggi M. P. , Schat
istry of Defense of Russia. Medical -biological and socio - M. , P el t o BPéntofacialandAipper airway characteris-
psychological problems of safety in emergency situations. tics of mild and severe class Il division 1 subjects. Eur. J.
2022; 3. doi 10.25016/2541  -7487 -2022 -0-3-58-64 (in Rus- Orthod. 2013;35(4):447 -53. doi: 10.1093/ejo/cjs010.
sian). 9. Ogawa T., Enciso R., Shintaku W.H., Clark G.T. Evaluation

| www.rejr.ru | REJR. 2024; 14 (1):70-80 DOI: 10.21569/2222-7415-2024-14-1-70-80 79


http://www.rejr.ru/

RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

of cross-section airway configuration  of obstructive sleep ap-
nea. Oral Surg. Oral Med. Oral Pathol. Oral Radiol. Endod.
2007;103(1):102 -8. doi: 10.1016/j.triple0.2006.06.008.

10. Vidya G., Dinesh B., Balakrishna R., Khan A.M. Compari-

son of 3 dimensional airway volume in class | patients, clas s
Il 'and class Il skeletal deformities. Eur. J. Mol. Clin. Med.
2020; 7(9): 1219 -1241.

11. Lopatiene K., Sidlauskas A., Vasiliauskas A. Relationship
between malocclusion, soft tissue profile, and pharyngeal
airways: A cephalometric study. Medicina. 2016; 52 (5): 307 -
314.

12. Sokolovich N.A., Olejnik E.A., Petrova N.P. Digital technol-
ogies in orthodontics. Institut of stomatology. 2020; 2 (87): 91 -
93 (in Russian).

13. Alves P.V., Zhao L., O'Gara M., Patel P.K., Bolognese A.M.
Three-dimensional cephalometri ¢ study of upper airway
space in skeletal class Il and Ill healthy patients. J. Crani-
ofac. Surg. 2008;19(6):1497 -507. doi:
10.1097/SCS.0b013e31818972ef.

| www.rejr.ru | REJR. 2024; 14 (1):70-80

14. Sokolovich N.A., Saunina A.A., Petrova N.P. Assessing the
Airway in Growing Patients to Justify Ear ly Orthodontic
Treatment. Modern pediatric dentistry and orthodontics: Col-
lection of proceedings of the International Conference. Sankt
Peterburg, 2021. PP. 29 -30 (in Russian).

15. Balashova M.E. The influence of airway parameters on
craniofacial character istics. Scientist.2022; 4 (22) (in Rus-
sian).

16. Swennen, G.R.J., Schutyser F. Three dimensional cepha-
lometry. Belgium. 2005.

17. Zou, Y., Fu Q.M., Xu X.Y. Relationships among tongue
volume, hyoid position, airway volume and maxillofacial form

in paediatr ic patients with Class , Class and Class malocclu-
sions. Shanghai Kou Qiang Yi Xue. 2020; 29 (6): 632  -637.

18. Oyanedel S., Diaz C., Manr 2 quez

craniocervical posture and skeletal class: A statistical multi-
variate approach for studyi ng Class Il and Class Il malocclu-
sions. Cranio: the journal of craniomandibular practice. 2019;
39: 1 -8. doi: 10.1080/08869634.2019.1603795.

DOI: 10.21569/2222-7415-2024-14-1-70-80 80

A


http://www.rejr.ru/

RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

OPUTNHAJIBHAA CTATHA

THE VARIATIONS OF MANDIBULAR NOTCH SHAPE BY USING PANORAMIC X-RAY
IN PATIENTS ATTENDING DENTAL CLINICS: A CROSS-SECTIONAL STUDY

Halah Abbas Husseien, Hanaa Khazaal Jaber, Farah Taha

College of Dentistry, University of Basrah. Basrah, Irag.

he mandibular notch is located on the superior margin, between two prominent processes

of the mandibular ramus, the coronoid and condylar processes. The mandibular notch
permits the entry of the masseteric artery, vein and nerve to the deep surface the masseter-
ic muscle.

Purpose. This study was conducted to evaluate different morphological variations of the
mandibu lar notch shape by using panoramic X -ray and the deviations of the mandibular notch
characters among different age groups.

Materials and methods. The study sample consists of 170 cases of both sexes, aged 18 -88

years, who underwent panoramic X  -ray imaging . The mandibular notch shape was categorized into
three basic types (round shape, triangular shape, wide shape) based on the radiographic images, and
the distribution of each type among the age groups was calculated.

Results. The results show that the mos t common mandibular notch shape is the wide shape
(70.8%) in females followed by round shape (45.3%) in males. Also the triangular shape is the most
public in young group (64%) followed by round shape in adult group (18.2%), the round morphology
is also re gularly public in old group (25.5%).

Discussion. The orthopantomogram (OPG) is the most common dental diagnostic tool. Alt-
hough OPG has disadvantages of magnification, distortion, superimposition and misrepresentation
of structures, however with low radia tion dose and low cost. The study showed that round shape of
mandibular notch was more common. In this study the mandibular notch was divided into three
shapes: shape | triangular, shape Il rounded and type Il truncated quadrilateral. The triangular
shape were found in 46% of sides and truncated quadrilateral shape form 20% of sides, they are
mostly common in males, while the rounded shape was founded in 34% of sides, with females being
the predominant gender.

Conclusions. The panoramic X -ray imaging is a reliable method for assessing mandibular
notch shape and the findings can be useful in planning surgical procedures such as mandibular re-
construction and orthognathic surgery, in addition it may also aid forensic anthropologists in the
identification of un  known remains.

Keywords: mandible, panoramic radiography, sigmoid notch, mandibular notch, masseteric ar-
tery .
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BAPUAHTbI CTPOEHUA BbIPE3KM HUXXHEN YEAKOCTU NMPU UCMOAb3OBAHUU
OPTOMAHTOMOIPA®UU Y NAUUEHTOB, OBPALLAIOWLNXCSHA B CTOMATOAOTUYECKHUE
KAUHUKN: KPOCC-CEKULMOHHOE MCCAEAOBAHME

Xaaax ABBac XycenH, XaHaa Xa3aAa Axabep, Papax Taxa

CtromaTonormyeckuin konneggbolYHnBepaaparalpack.

blpes3ka HUXHEIW uyentwcTW pacnonoxXeHa Ha BepxHeMmM Kpae

BbIM OTpPOCTKAaMM BEeTBW HUXHEN 4YenwcTwu. HnXHeuyentwcTt
CTyn XeBaTeNnNbHOW apTepuum, BeHb WU HepBa K T Ny6GO0OKOI
L bl.

Hens unccnemoBanmsa. Oy e HKa pas3NunyHBbBX aHaTOMMUYUYECKMNX BapumaHToO
NIWCTHON BbIpE3 KK C mcnonb30BaHMeM OpToONaHTOMOT padumnu n
pas3sHbX BO3pPacCcTHbLX Trpynnmnax.

Marepuane u meTonbl. Bol6OpKa uMccnegoBaHMA COCTOMUTAHN3M DKe(H wpamHy,

B BO3pacedi8e nledr, KOTOpPbLM O6blNla BbNOMHEHAa oOpToONaHTOMOT padg
rMMyeckKkunXx unU3IobBpaxeHUWNn GopMy BbLIPE3IKWU HUXHENW YenwcTwu pasnqg
nas dopwma, TpeyronobHasa dopwma, Wnpokasa @qoe M@ad X Mo rpoa cIcHma
BO3pacTHbBM rpynnawm.

Pesynbratei. Pe3ynbTaTbh MCCNnepoBaHWMA nokasanwu, 4UTO Hawmbo~N
BbipeE3KWN HUXHENn 4YyenwcTwun aABndeTca wupokasa dopma (70, 8%)
opma (45, 3%) Yy MYXUYUH. KpomgpmMmaosmissapeyroamwbamee pacan,|

rpynne wMonopagbsx (64%) ,—BKpgwyymas dpemaero Bo3pacTta (18, 2
dhbopmMa perynapHo BCcTpeyanacb B CTapuwein BO3pacTHOW rpynn
OGcy:xknearme.OpTOnNaHTOMOTrpacgmnsa aAaBNAeTCSHS BAMBDTg@apaoOonpage

MeToAOM, MCNoONb3yeMbM B CTOMAaTONOrMYeckolnhn npakTuke. X 0
cTaTKuW B BuUage MacwTabupoBaHMsa, MCKaXeHnMa U HanoxXeHusa cC
BYHW Harpys3Ky U HEeBbLCOKYW CTOMMOCTOBLTO Vrcawe [®EBHEPEEa dT0OXA
dopmMa BbLIPE3IKWU HUXHEN YentwcTu. B paHHOM mnmccnepgoBaHuu o
pa3geneHa Ha Tpwu -TTvMpneay:r odmobpHmaas , +3dakpwa nlelHHaa wydepraa HbRI
yeTblpexyronbHWMK. TpeyronbHad6@oprayRernppewanace TBPeXYTloO
B 20% (yawe y MYyXu4YywmH), Torpga Kak OKpyrnas d¢opmMa BCTpeuy

ro nona.

BeiBOoasl. BuUsyanumszauyuns c nomMowbi OpTONaHTOMOT padguwu A8 1.
OULEeHKMNW @dopMb Bbipe3 KW HUXHIYAH eHed/bleC TpMe, 3 yMmbma T bl MOT YT 6 bl
NnANaHMWPOBAHUNU TaKUX XUPYypPrumyeckumx BMewaTenbcTBs, Kak pecx
rHatTmuyeckKkasa XuUupyprwus, a TakxXxe MOrytT nNOMOYb CypebBHBM a
BECTHBX OCTAaHKOB.

KnwoyeBble @n&XBaude NHOCT b, opTonaHToOMOT pacdcwus, CWUTFT MOBMUAH
nwcTHasa Bbipe3ka, XeBaTeNnbHasa apTepwuns.

KoHTakTHbN Xagiaaxp A6bac XyceWH, yaal aal bairmany @gmai |

Odt 626023 aYRdRY: OrfrR3> 2?2} 3068, ?RaRR ?RbRGER3ORxcaMRE ,

38320900t YHszwdae yadizxeds €390 axxdR hHeadvRepoRJoI | eRGcoa
3RyRi1yogst Y 389 Readayoyaszdwmudcdeasaado:ozgdBREIR IR 00
14(1):81-88 DOI: 10.21569/2222 -7415-2024-14-1-81-88.

CraTbsa mosydeHa: 31.12.23 CraTpsa npuHara: 20.02.24
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he mandible, one of the body's strong- Materials and methods.
est bones, is utilized in forensic medi- The present study was conducted on a
cine to determine age, gender, and sample of Iragi patients w  ho visited the teach-
race aswell as to provide socio - ing clinic at Basra Dentistry College University
demographic structure for anthropology. In of Basra for diagnostic and treatment purpos-
several studies undertaken by anatomists and es.
surgeons, the si gnificance of morphological A retrospective study was conducted in
changes found in the mandible's structure has the Diagnosis Department, after sample size
been demonstrated in light of the intimate rela- calculation was performed by power test. The
tionship between the mandible and surround- sample size comprised of 170 panoramic radio-
ing formations [1, 2]. graphs, approximately 70 taken using Kodak
Due to the area’s clinical significance for 8000C Digital Panoramic and Cephalometric
reconstructive surgery sur  gical technique, and System, under standard exposure conditions
postoperative treatment, maxillofacial surgeons as recommended by the manufacturer, the re-
take it into consideration. A maxillofacial sur- maining samples collected from private clinics.
geon would be able to treat chronic mandibular The sample size consisted of 170 patients ex-
dislocations effectively using a unique mini - amined bilaterally (n=340), including 64 males
plate developed by Cavalcanti and Vasconcelos and 106 females, who were randomly selected,
th anks to the knowledge about the morphologi- their ages ranging between (16 -88 years).
cal forms of the MN acquired [3]. The mandible A value of P=<0.05 was <con
is composed of two main parts: the body and cally significant by the using of statisti cal
the paired rami. These parts have several ana- package for social sciences (SPSS) program
tomical landmarks that contribute to important (version 26.0) for comparison between variables
functions of the mandible, such as providing by chi -square.
sockets for the teeth and providing a passage Results.
for nerves and blood vessels [2]. Morphological parameters; in this study,
The mandibular notch, also referred to as the morphology of the notch was based on a
the incisura mandibulae or sigmoid notch is a combination of two classification schemes, Mo-
gap facing upwards and backwards occupying hammad et al., and Shakya et al. [5, 8].
the superior margin of the mand  ibular ramus The table Nl <clarifies t
[4, 5]. Furthermore, this notch separates two the mandibular notch morphology between the
prominent processes of the mandibular ramus. right and left side in the same patient was
the coronoid process (anteriorly) and the con- shown in about half of the study population.
dylar process (posteriorly) [6]. The mandibular There was a similarity 86 (50.6%) and there
notch acts as a passageway for the masseteric was no similarity by 84 (49.4%).
artery (accom panied by the masseteric vein and The round mandibular notch accounted
nerve) to enter the deep surface the masseteric 137, wide notch found in 89 cases and triangu-
muscle [5, 6]. lar notch documented in 114 cases (Fig. 1 -3).
Panoramic radiography is a simple, low - I'n tabl e Ne2, when the mec
cost method to evaluate the bony structures of study sample was categorized and compared
the temporo -mandibular joint (TMJ) and is one according to the shape, it was found that there
of the most commonly usedt echniques by den- was no any significant difference in age.
tists and dental specialists. Its principle is By comparing shape according to sex, it
based on the tomographic concept of imaging a was found that the wide shape was highest in
section of the body while blurring images out- females than other shapes (T
side the desired plane so that the TMJ and When shape was compared according to
teeth are in focus, but adjacent structures are the site, no any significant statistical associa-
blurred [7] . tonwas found (Tabl e NA). No ¢
The present study had witnessed various tistical association between shape and similari-
morphological shapes of the mandibular notch ty could be diagnosed (p> 0.
by using panoramic x -ray imaging. Sign the Discussion.
deviations of the mandibular notch characters The current study was performed to iden-
among different age groups and conclude the tify the variation in shape of mandibular notch
most common morphology in each age g  roup of in both sides; right and | eft in same sample
patients. Notice the most common notch design and compare it with sex and age. In this study
between males and females. Determine the used orthopantomogram (OPG) which is the
notch figure resemblance between right and left most common dental diagnostic tool that use in
side in the same patient. Basra dental college. Although OPG has disad -
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Fig. 1 (Puc. 1)

Fig. 1. Panoramic radiograph, round configuration of mandibular notch (right and left yellow arrows)

A —56-year-old man, B — 24-years-old lady, C — 47-years-old man.

Puc. 1. OpTONAHTOMOIrpPAMMA, KPYFAQS KOHCPUrypauusi BbIPE3KU HUXKHEN HEeAICTU (KeATble
CTPeAKM CNpaBdA U CAEBA).

A-My Xuniwed, nesxebwmnHa, 24 -—wmyxayHdB, 47 ner.
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Fig. 2 (Puc. 2)

Fig. 2. Panoramic radiograph, triangular configuration of mandibular notch (right and left yellow
arrows).

A — 57-years-old female, B — 44 -years-old lady.

Puc. 2. OpTONAHTOMOrPAMMA, TPEYrOAbHAS KOHCPUTYpaALMUA BbIPE3KU HUXKHEN YEAIOCTU (DKeATbie
CTPEAKM).

A—XeHILWnHa, 57Fxpre@myHB, 44 ropga.
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Fig. 3 (Puc. 3)

Fig. 3. Panoramic radiograph, wide configuration of mandibular notch (right and left yellow arrows).

A — 60-years-old man, B — 21-years-old female.

Puc. 3. OpTONAHTOMOrPAMMQ, LUMPOKAS KOHCPUrypauUs BbIPE3KU HUXKHEN YEAICTU (DKeATble
CTPEAKM).

A—MYy XY MHa, 66xXx@aRemLYHB, 21 rog.
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Table t 1 .Distribution of similarity among the study population.
Similarity No. %
Yes 86 50.6
No 84 494
Total 170 100
Table [ 2. Distribution of shape among the study sample according to age.
Age (years)
Round No. 137
Mean 36.32+18.284
Median 30
Wide No. 89
Mean 33.6+17.278
Median 26
Triangular No. 114
Mean 32.39+17.191
Median 25
P=0.152
Table t 3. The association of sex with the shape in the study sample.
Shape Total P-value*
Round Wide Triangular
Sex Male 62 26 40 128
Female 75 63 74 212 0.041
Total 137 89 114 340
Table t 4. The association of site with the shape.
Site Shape Total P-value*
Round Wide Triangular
Right 64 49 57 170
Left 73 40 57 170 0.472
Total 137 89 114 340
Table t 5. The association of similarity to sha pe.
Shape
Total P-value*
Round Wide Triangular
Similarity Yes |38 19 29 86
No 26 30 28 84 0.095
Total 64 49 57 170

vantages of magnification, distortion, superim-
position and misrepresentation of structures,

which stated the most common shape of man-
dibular notch in panoramic radiographs was

but it’ s al dwithlow dosefandtcostt o triangular shape [8].

for patients [9].

The study showed that round shape was
more common (40.3%), followed by triangular
(33.5%) then wide shape (26.2%).

The results revealed there was not signif-
icant statistical association between the shape
of mandi bular notch and age. The study is dis
similar than those reported by Shakya et al.

Also the study is differ disagree with what
reported by Sahithi e tal. and Ashwinirani et al.
which confirmed that the most public shape of
mandibular notch in the OPG samples was
wide shape in both males and females [10, 11].

The study is agree to those reported by
Melek et al., where this study showed that
round shape of mandibular notch was the pre-
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dominant form, followed by triangular shape
(20.8%) [12].

In another study that diverse to the exist-
ing study it reported by Mohammad done by
using 100 OPG sample of Iragi patients [5]. In
this study the mandibular notch was divided
into three shapes: shape | triangular, shape I
rounded and type Il truncated quadrilateral.
The triangular shape were found in (46%) of
sides and truncated quadrilateral shape form
(20%) of sides, they are mostly common in
males, while the round ed shape was founded in
(34%) of sides, with females being the predomi
nant gender.

In the present study, by comparing shape
according to sex, it was revealed that the wide
shape was main in females than round and tri-

angular shape, while the round shape wa S

highest in males than wide and triangular
shape.

Mohammad confirmed results that disa-
gree with current results that truncated quad-
rilateral shape form is mostly common in
males, while rounded shape was predominant
in females gender [5].

Ishwarkumar et al . agree with current re-
sults and stated that there was no any signifi-
cant statistical association between the shape
of mandibular notch and both sex and age [13].

From the outcome of the present study
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OPUT'MHAJIBHAA CTATHA

OLUEHKA PPAKLLIUU BbIBPOCA AEBOIO XXEAYAOYKA C NOMOULLIO KUHO-MPT BE3
3AAEPXKHU AbIXAHUA U CUHXPOHU3ALLIUN C KT

Crykanosa O.B.12, beadesckag A.A.3, TepHosom C .K.1-3

1-ore6y HMWULU Kappgunonoruunm wnum. aM3gRmukra. EMdc Kk Ha,3 oB@c c u A .
2-0ore0yY ANO PMAHMNO (Poccuinickasa MepgumumHckasa Akapgpemums HenpepbBHOT o I

MockBa, Poccusa.
3-dFAOY BO TMNepBblli MOCKOBCKMWIW rocypgapcCTBEeHHbBA MeAWUWHCKUWA yHwmWBepcwur
yHusepcutetr). 1. Mocksa, Poccwusa.

esb uccaenoBanuss. O4U e HMU Tb MUMWHPOPMATUBHOCTDL METOAWUK WNU3YUYEeHMU

nypouka (N1X) ceppgpua -MPTiom®iwbwagaPXRKIN AbIXaHUA U CV

KT, a TakxXe C€c nomMouwbto -MRBH@aAaPOBDOP K MHAAOM I8 AP aKH N S

BHIMO/THEHHON NocCcnNne BBeLEHWSHA KOHTpPpaAacTHOIFIOoO npenaparTa

Martepuansr u merogel. B mccnepgoBaHune 6blAM BKAKWYeHBbB 43 nadyl
3aboneBaHnamm, obcnepoBaHMer o @Janpen olc,b5 Hla MPFceM nNauwne
nNonHoro ob6cnepoBaHMW, MNOO ONTPBOETTOCKTOB y OWe My npegnosaraemMom)
6blnn BbNONHeMBTKm@ocTaHgapTHOW MeTOAMKE [JO U Nocne BBE
paTtTa ”n-MPMMTHOB pexunmd neme dles3 CcUMHXpoOoHU3Iauyumm ¢ IOKI unu 3apger
TpacTupoBaHWA ST N O ALDAEM@MEp Xa wni KOHTpacTHGBIR npenapart
MMONbL/ KI Beca nNauueHTa.

OueHnBanoChb KayecTBO MW306paxeHUWNAh MW KONMYecTBO apTe
paxeHWn. OAna ouLeHKW CcornacoBaHHOCTW MexXpy napamMu U3 Me
nocb nNoaeepo@PmPUuK a-ABibamwmmad a -ABl mand) . KonnuyuecTtTBeHHasa ouet
HOCTMW MeXAy MUW3IMepeHMWSAMU BbNOANHATACbL C€C NOMOUWbI KO3 dhuL
concordance correlation coefficient).

Pesynpratel. OL € HKA KayecTBa M306paXeHUIN & @PABUWWARTOSC KK

3HayYyMmmMble pas3snunyunsa. Mpun cpaBHeHuUuuW dGpakyumm BbBHOEPOCA, onpe
HUin ¢ nNoMOWMBTKIEGHOMOBTOPHLMMNU 3afgepXKaMuW fbiXxaHua [JO MU 0O
ro npenaparta, a Takxe 6e3 3ajepXKUNN AbIXTHWBEPHBKNHPPGHM
MeXay nokas3aTenamMum He O6bINO NONYyUyYeHO. M pAan bnTOMCATHPAO €GHBM/NO T BP
neHo, UTO CcpepgHAA pas3HuuLa onpepjgeneHuMmsa @Gpakuumum BbOG-poOoCa
MPT o wnu nocne BBeageHUA KOHTpPACTHOT O TN BedmadpeaHTMan CloacpTaavB
cTaHjapTHaa ownmbka uU3IMepeHuMma <cocTtTaswuna 0, 24 %. Koaddonuy

TlmHa B aTomM cnyvae cocTtaswun 0,95 (95% AW 0, 91; 0, 97).
Mpu onpepgpeneHuun dpakumMm BbHOPMRE @© MO TOB KHHEOMNU 3

MU [AblXaHUWSAapePEBU 3IAbIXAaHMA U CUHXPOHM3auuMmum ¢ IDKI cpepgHsda
ctaBsununa 0, 7149, 4yTo0o cocTaBnaeTr 0, 13% oOoT 3HauyYeHWsa napalil
coctasuna 0, 42%. KoasdpdhpnuyumeHnt koppensauyuumm cornacoBaHHOCT
(95% [68;089).

OGcy:xnenne. OLeHKa KauyecTBa M306paxXeHUWI’ NO BU3IYyaNnbHbBM K
nonb3oBaHMWeEe cneuMmanbHOW MWMNYyNbCHOW NocnepfgoBaTebHOCTWU,

CMHXPOHM3auuUm ¢ ODKI, U -NCOTCA/HENSAOPBTaHTOEMT bKHMOHCOT 11 C MEB KK @mpa T H
AblXaHuWsg cpa3y nNocfne BBeAEeHWUS KOHTpPpAacTHOrNo npenapaTa 6t
xope. OpHaAaKO, KONMYEeCTBEHHbLIi aHanuWa He BbLSABUA [JOCTOBEDp

ro nokasaTtensa paboT b —OEPBAXKILM MK EB/BYSPOUCKAA

3aknwuenue. icnegsoBaHne [ANA YyCcKOpPpeHMUSs wmMccnepoBaHMa CcKa
aHMa U CUHXPOHM3aumm ¢ IDKI nos3BonAeTrT nonyyvaTb [AaHHbl
Kuunu J1X. Boinon-MPAneg nrRMwW@eHKN GyHKkUUuNn JNX He p[o, a
CTHOrIro npemnypyrna TEebyemMytl ANA NONYyYeHMUSA MNOCTKOHTpPaA
YyeHHY0W das3y) CHUXaeT BU3IYyallbHYl OLEHKY KayecTBa W3O
OCHOBHOMNW NoOKa3aT eJip ayWHKoL 1B 6JpXE Cc a .
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ocooToT<CT
O 9 T X

| www.rejr.ru | REJR. 2024; 14 (1):89-97  DOI: 10.21569/2222-7415-2024-14-1-89-97 89


http://www.rejr.ru/

RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

KnwueBble mADBAPHBOHAaAHCHAaAa ToMmoyap,adwMiRTcephpakyuma Bblb
ca, ycKoOpeHUEe unuccnepgposaHuMAa.

KoHTakTHUBI Cay K ap®.sBe-mail: olgastukalova@mail.ru

Odt Gcogos3otfRpdRdaYR AaodtayvYazsdqRt O. O.AcdadRolaR]qE&s D
f3a3R da¥Yaya padj eoaydRbesfr aeo & Reehhmdad ot 2 3098g3jtod.bRaG:
REJR 2024;14(1):89-97. DOI: 10.21569/2222 -7415 -202 4-14-1-89-97.

Crarba mosay4ueHna: 20.12.23 Crarpa mpuHsaTa: 12.02.24

ASSESSMENT OF LEFT VENTRICULAR EJECTION FRACTION USING CINE-MRI WITHOUT
BREATH-HOLDING AND SYNCHRONIZATION WITH ECG

Stukalova O.V.12, Beliaevskaia A.A.3, Ternovoy S.K.1.3

1 - E.I. Chazov National Medical Research Centre of Cardiology
2 — Russian Medical Academy of Continuing Professional Education
3 — .M. Sechenov First Moscow State Medical University (Sechenov University) .

urpose. To evaluate the diagnostic capabilities of the different techniques for studying the
function of the left ventricle of the heart using a cine -MRI without breath  -holding and ECG
synchronization, as well as using a standard cine -MRI with repeated breath delays per-
formed after administration of a contrast agent.

Materials and methods. The study included 43 patients with various diseases; the examina-

tion was performed on a 1.5 T MRI scanner. All patients underwent full exami nation according to the
diagnosis and cine -MRI using standard methods before and after administration of a contrast agent
and cine -MR | i n-tiTmedl mode without ECG synchronization and

enhancement, gadolinium  -containing ¢ ontrast agent was used (0.15 mmol/kg of patient weight). The
quality of images and the number of artifacts in all three series of images were assessed using Bland -
Altman plotting. The agreement between measurements was quantified using Lin's concordance co r-
relation coefficient.

Results. Evaluation of image quality and artifacts showed statistically insignificant differ-
ences. When comparing the ejection fraction determined by obtaining images using cine -MRI with
repeated breath -holds before and after the adm inistration of a contrast agent, as well as without
breath -holding and ECG synchronization, no significant differences were obtained between the indi-
cators. When constructing Bland -Altman plots, it was revealed that the average difference in deter-
mining th e left ventricular ejection fraction using cine -MRI before and after administration of a con-
trast agent was 0.68% (of the parameter value), the standard error of measurement was 0.24%.
Lean's consistency correlation coefficient in this case was 0.95 (95% C 1 0.91, 0.97).
When determining ejection fraction using cine -MRI with multiple breath  -holds and without breath -
holds and ECG synchronization, the average difference in determination was 0.7149, which is 0.13%
of the parameter value, the standard measuremen t error was 0.42%. Lin's consistency correlation
coefficient in this case was 0.80 (95% CI 0.65, 0.89).

Discussion. The assessment of image quality according to visual criteria in points using a
special pulse sequence that does not require breath -holding a nd ECG synchronization, and a stand-
ard cine sequence with multiple breath -holds immediately after the administration of a contrast
agent, was lower than the standard approach. However, quantitative analysis did not reveal signifi-
cant differences in determi  ning the main indicator of left ventricular performance - ejection fraction.

Conclusion. The use of scanning without holding breath and ECG synchronization to acceler-

ate the study is applicable to heart research in clinical settings, allows obtaining data for an accurate
guantitative assessment of LV function. Performing cine MRI to assess LV function not before, but
after the administration of a contrast agent (in the pause required to obtain postcontrast images in
the delayed phase) reduces the visual ass  essment of image quality, but does not significantly change
the main indicator of LV function — the ejection fraction.
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MarepuaJsbl 1 METOOBI. JonmonHuTenbHO K cTaHpgapT!

B umccnepoBaHuMe O6GbAU N O CKOELO BBaCTEeeM] bHAOL M e HT aM B bINOJTHAN
BKMwYeHb 43 nauunmeHTa, B CTabuxwmmw®w® Tcec pexu-memegegahpwn 7
AHUM, HanpaB/ieHHbe Ha MPT BowmewaHreMBRIDH® I CyTCTBYET He
ro Mecsuya [A/GIH KIlO MOILTEEKK N CcemogpaAbCc BpOoCHMH3Xaumuum ¢ IKI un 3
pa3nuMyHbMM 3aboneBaHMmAMM. [ABCxeaHaAH N 6 blnu

obcnepoBaHb -TEMOTNR e «MarHeTeoCM aHLAPTHY-MOGMABGQOBATEI/TbH
Aapo» C HanpaXeHHOCTbLI Marl KWP@ABYTI a orcovea BlB,eSpeHMA KOHTpPpac
T. Ta.

XapakTepucTuka BK/AWYEHHbBX Opaemwa @i n g TOMOT pamwm n
TOB NpepgctTaBeHa B Tabnuuyue cNelB.e HHbll oxBart 6 blNMK MoeHTunuy

BcemM nayvmeHTamM O6b/10 BbLNOAMEHWE® PEPEBHECHOIO MUCCNeJOBaH.I
LapTHOe WMEZHKEG NO NpPpoOoTOKONYOTAOpPOGmTEPO-MCNOANbL-MPHAa N NKOMBHTOO P
EHHOMY B COOTBETCTBUU C L EH/bAVMWMIB aj e P XK€@ FGBXKaA-H W[ BBeJeHNSd
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TRr doeR (PIR3Rdea3232629dR fradioafhg, Yddiyasahg Y

KonnuecTBo nanneHToB 43
U3 Hux myxuns, N (%) 25 (58)
Bospacr, et 57+6,9
Huaruo3s (n (%)):

UBC, TTNKC (oueHka )H3HECTIOCOOHOCTH) 21 (48)
Kapauomuonaruu 11 (25)
[ono3penue Ha 0. MHOKapIUT 9(21)
BpoxaeHusiii mopok cepana (aeeKT MEKNpPeICepAHONd MePEeropoIKy, 2 (0,5)

Je(heKT MEKKETYJ0UKOBOM MEPErOPOIKH)
Hapyenust putma cepaua (n (%)):

Her — 25 (58)

XKernymoukoBast SKCTPACHCTOIHS — 8 (19)

DuOpUILIALHS TIPEACSPANiA — 10 (23)

XCH (n (%)) 28 (65%)

Dpakims Beidpoca (N (%)):

60% u> 23 (53)

45 — 60% 11 (26)

Menee 45% 9 (21)

KOHTpPpaAacTHOrNO npenaparta. OUEeHKWU COrnacoBaHHOCTU MeX]

Bce Habopb pfgaHHbX 6b1KX MeEppOCaHHIAAT NPBMaK L UM BbIGpPpOCa nNpwul
poBaHb C onpepeneHnem (paempae HBULEO propcaad n—«Aan bbraveaHHgga —( B 1 a

(®B) POUWBLO AOCTYMNHOT O npoApamaAdProl| 4] . CornacoBaHHOC
obecnevyeHuna pana aHanunmsza ( lonrtpee ge msapmacceb , P oercpnankh utkoey kpma BHHao
Philips) Hes3aBUWCUMBIM ChNeUuVMEEpPpEDOMACHOERBRBEAANUCDb BOKPYT
bwmMM pJocTyna KO BCeWn MHPpOpWAWMMUMOHBAWMMENN cuUcTemMaTunue
eEHTe. HUMm. Mpepgens cornacua O6bIAUN  C

OyueHnBanocChb KayecTBO nN3opeompKeau, 9% SD abCcoONWTHON [
KonmMyecTBO apTed@akToOB Ha BOGeX TBE®HacieprgxHKka corjacosa
KauecTtBoO KHmbipaxKyueHnNBaAATWM3 MEOPEHNUAMN BbINOAHAANACbL C N
Hanumuynmiw Ha un3obpaxeHMAX Yedivkuomie as HARBBEROPpAALNNM NnHa
AOnanbHOW T paHMUub nNo WKane ooncordancg oorrefation coefficignt - CCCQC) [ 5
owmMM ob6pasoMm: CornacoBaHHOCTGSGb O aHH blX np
l-He onpepenseTcsa T paHuwa 93 CHMKTaApP AL b HUW3 KON, B AWK
(HepgmarHocTMYecKOoOe M306paxdINeymepeHHON, oT O-Xx9Home i
2-TpaHuya 3HAoOKapaga HevewrXARN-npeB xXopaHOK [ 6].
3-rpaHuuya a9HAOKappha He3Ha 'dYPedyassrassi.o

] .
n

an
01

p asbM a, BcemM nauwme®mm BbLMNOMNHEH N0
4 -yeTKaa TrpaHuULa Mexngy DBpBp@DERAEMEMOMCCNenoOoBaHMWA 6e3 o0cC
n NoNoCcCTbIO X (MoaondpruumnpoBBpHemMa nwavyana MU OKOHYaAHMUNS
McConnell et al. [3]). HuA K aK nNo CcCTaHpfapTHOMY npo
ApTedacxT bl pervcTtpuposanMpP® c OMHOROKpPAaAaTHSbBMMU 3agepxl
Koinm o1 O pgo 3, chnepywwmm o@Hma3IgM:TakK U NO NPOTOKONY 6e3
O-apTtedakTb OTCYTCTBYWT,HMUSA O6bINO0 3aperumcrTpupoBaHo Aan
l-He3HauyYnTenNnbHbBNW apTedakamm. CpepHee 3HauyeHMUeEe UM CTEe
2—-3HauyuTenNbHbLN apTaBEaUKT K /TIOH EHE@ e NPOALONXUTENbHOCTM

AWNNA Ha OLeHKY unsobpaxeHusgmna GYHKLWOHANbHOW BU3YaANWUS3E

3-3HauYunTenNbHbLIA apTedakTpeHwmewwopwmnmeTongqy cocTaBuno 5,
pywouwnmmnm ms3obpaxeHm!s. AnNsa mccnepoBaHMA Ha CBOOGOAHC

[MpoaHanmnsmposaHa conocrtTa@aBs@amocDb 1p&- = 0, 4 MUHYTBbI. |
3ynbTaToB onNpepeneHunsa QGpaKkBpewvMsBbOpdKCIAp ENBOAHKB O K palUeHO Ha
OLAaHHbBM pas3nanyHbBbBIX MeTOonANK VECTRUOBRHUNBHAYNMYI BEeTUNYUH)
CtraTmncitunmuyeckasa o0ob6paboTKa [R@BaNKKWMPp URTDILA 6eas 3afgepxk.l
nacb ¢ nomvpoaubpa MmMbl MedCal ccreappmAM3Iaymm ¢ IDKI (p < 0,0
22. 005 (MedCalc Software Ltd.Ha BeucbyiHmkasX a3 AMASEO O pa X e Hun A,

| www.rejr.ru | REJR. 2024; 14 (1):89-97 DOI: 10.21569/2222-7415-2024-14-1-89-97 92


http://www.rejr.ru/

RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

Puc. 1 a (Fig. 1 a) Puc. 16 (Fig. 1 b) Puc. 1 8 (Fig.1c)

Puc.1. MPT cepaLa.

KnuH-MPT no KopoTKOW ocu neBOoro xenypgouka ( J1X), cpes3 Ha Y
HOW p[Quaca-o4iobl.BBEeAEHUSA KOHTpPpAacT®-om®C /M eBIBOPARETHRY A KOHT P a CBT-H
KNHBPT B pexunte meme dle3d 3 apgepmkKkun Hppxxammiaayumm ¢ KT .

Fig. 1. Cardiac MRI.

Cine -MRI, the short axis of the LV, the basal segment of the LV, end -diastole phase. a — before the administra-
tion of the contrast agent; b — after the administration of the contrast agent; c —cine-MR/| ieal-t 1 me”
without holding breath and ECG  -synchronization.

no
a
(0]

o W

I WS W3S
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AX’\O\XS:.B.
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NyyeHHbBEe OT OALHOTO TMNalWesHHay ecH MIAC NmaipaweT pa) , cTaHpga
HMemM KaXAOW nocnepoBaTeNbIMEP@AHmMMNYAGFaBsuasa 0, 24 %. |
B . L a npepenos cor nac un-%9658bln a

KauecTBO m3obpaskeHuni. (95% HWN 977; 3,9542), BepXH.

Mokas3aTenum KavyecTBa M30GPB8BREHUMDS Mo-AWN 5, 32A;) .9 ,K438
YeHHbIX 6e3 3ajepXKVn LblXaRBuUhnmnema X KOHPW-eNnAaLULUM COTr nacec

ummnm €, S6bNwu HNnxe, yemM YHaaTERNDHBMMIXCAy4yae cocTtaswun 0,
obpaxeHUii, MONYUYeHHBbX npa7) NoBTOPHDEBbBX

LepXKax AblXxaHwunsa, Hes3aBucumolilpomtr onpeameaAaeHun OB Cc- NOMC
Hna KoHTpacTa (Tabn. Ne2 ) MPT ¢ MHOX€eCTBEHHBbBMMU 3afgepx

OueHkKka KauyecTBa MW3IO0OOpPaXEWRINOLIB BMIPE-PKKU [AblXaHUA U C
KTOB CBMUAgeTenNbCcCTBOBAaNAUM OQUWXy ABEKRnEapeixHASA pas3Huua o0

cne KOHTpacTunupoBaHUA nollX padHmreamunoiac 0, 7149, 4T O CO
oObGpRIKBMMU, NMO/TYYeHHbBMMN 000 TB BeHmeIlHM A nNapamvMeTpa, CTaH§g/
HTpacTHOrIo npenaparta, HousmepeaBmMMnemaTaermna 0, 42 %. I
nu cTaTuncTunyeckKkwm 3HauYMMBHINM NBE@ACQ@AMBIACOT NaclBh5(BBbAa pa
LeHKa KayecTBa M3 06paxeHnyh -14404; n-8,NdL e, BepXHASA I
HTpacTupoBaHua p= 0,14, DRedWkd @P5BPAM-9, 832B)1.7,RO-79
B p = 0,22). I (hpnymMeHT KoOppenAaAuUMUM CcOTrnacec
CnepyetrT OTMEeTMUTGH, YTO BHaTBMEMEeMOG/yyPHae cocTasun 0,
n rpymynbnauguneHTOB c HapyolB®.Huamn

TMa ceppgua (He3aBUCUMMO OT ofhmdBEDpPpOA@EM@HNA OB J1X, c

03a) OULeHKa KadvyecTBa wun3ofpawxeHmwesrnapme{ Nnpuoénmnm3unTent
KToB O6blAM BbllWWe Ha TOMOTIPANMAGOTl MaOCIWSY ¥83XMBae&T oOHaA TO
HHbIX 6€3 3afjepXKW AblXaHUAT UA MeNTHXPLO HBM CT EeMaTuyeckKkmu [

umm c IDKTI. pe3ynbTartbl.
Mpn cpaBHeHUMN nokasaTenen Ofeysaeamee p -
X pas3nuuunin memwecawn 3d4Ba yHeeH G blToMar HUM IpHEB OHAaHCHa#A TOMOT |
nyyeHo. cepapua aBnNAeTcsd KAKYEBbLM UC
CpeagHasa pasHuua onpepeneswpe HOB /mMumeHTOoB ¢ 3abones.
MO Wbt -MRHO go n nocne B[BR,[ €8 ya 9] . OrpaHMyeHMEM KOH

HTpacTHOTNIO nNpenapaTa cocmnaBHoa O yveoBphkboolnooThy W K LUK -Xe Ny
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ahg.

TRrdoGcR #caadR dRyas3g8YR

obaf 3RpDpOB826 2

R3esadRds

Kuno-MPT no BBeaeHus
KOHTPACTHOTIO Ipenapara

Kuno-MPT nocne BBeneHus
KOHTpPAcTHOTO npemnapata (2)

Kuno-MPT 6e3 3aaepxku
JIBIXaHUS ¥ CHHXPOHHU3AIMH

apredakToB, OaJLIBL:

1) ¢ OKT (real time) (3)

KauectBo nzobpakeHmit, KonmuecTBo cepwii, KauecTBO KOTOPBIX OBIIO OIIEHEHO B COOTBETCTBHH ¢ Oasmamu (%)
Oarutel

4 76 73 66

3 13 16 20

2 10 9 13

1 1 2 1
BeipaxkeHHOCTB KonmuecTBo cepwii, Ka4eCTBO KOTOPHIX ObLIO OILIGHEHO B COOTBETCTBUH C Oayutamu (%)

3Rpaosaoes 3Rbdoyafso

e a3af R0 .

0 81 80 76
1 9 10 12
2 7 7 6
3 3 3 6
TRf docRB (AcaadR d3Rdeoo2 Yhf3a3R daYeyos pDadj) eay

@paxnus BeiOpoca

bopMaTMUBHOCTHb
omMe TOT O,
A W ANUTenbHOE

aTOYHOCTDbH.
Xo0oAOMWTDbCA

OIOIOIIXSODOT D®W LI
D 4 o00O0OSTI-STD®O-0-Ho0

nNHE C BblmO/THEHMNWEM
OblXaHNMAHA H e
eHTawmMmm, H O n npumneBoagnrtT K
cTBaAa mccnepgoBaHMA n,
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mnccecnemqosB a HKMadx
MHOT OKpPpaTHGUBbIE
HaXO)K,EI,eHVI6ebII'IB/I

MCOCTOSAHMUM MOXeT nnoxo
NbHBMU. OCO06EeHHO CNOXHBbBIM
nNnHeHune MPT y 601bHBX

HenopagsBMWn>XHDO B

Heo6X0AMMOCT® /1b HIOT U TYEC/KEOHDOA T b
THOT/DCOMIE HYI M € HHbaUU T b
KOMaH/Mg s K6 N & @QeH HKH E
TONbKOCWMTIOXON AEPERHOP KN BATHbL
YRPpUOBRAWBRAM@GE Me 4 HBe e
C Nne f ofBoaTTaeHbb HPO3, 3 /1M Y B HIB - COB P E M€ H H ble

B bl XLAEH/MGIM .
ey e KO a [ bl K 8l X
1B el e @/ . K-
negfewocnmnTpegacTpa

A BH/BSCEMTOCT S0 A B Hi-a
COBENHEBHXDPpPANO3apPEeKOMEHAOBAT/
nonyvyeHdHune
apTeddackT bl

Kuno-MPT (TrueFISP) mo 45,85 +11,5*
BBEJCHUS KOHTPACTHOTO 46 [11:66] **
npemnaparta (1)
Kuno-MPT (TrueFISP) mocie 45,74+11,96*
BBEJICHUSI KOHTPACTHOT'O 45 [24:70] **
mpemnaparta (2)

Kuno-MPT (Realtime) 6e3 43,81+13,3*

3aJICPIKKHU JIBIXaHUS U 44 [23:65] **

cuaxpormszanuu ¢ KT (3)

P i 0,75
P13 0,4
Zz3osayRodas3akaa N 36RoeR3coaa odBajalwmwRiooR a(,c 3*stc ao
s, -85

UKOB U CTPYKTYPb MUOKAP/MmKE HMBON MNHTPOP MAT M BHOC T U
(0] e e KayecTBEHHOE€ BblﬂOﬂHpHM(EHZVIpeUJeHVIeM
X Heo6XOAMMbX KAWHMUYEeCKUX Quermmia THpERWHWEeMOB /1eBOT 0
AOCTaTO4YHO MHOT O BpeMeHIm)KI/IO}CG}-IOIBGGIIa,D,aHaXOLI-eTKO
o nepeHOCUNB®™A . 66ﬂ§BﬂeBEB.LI.|€|m$|DVIHFITbIX npoTOKO/MaxX
paua MOTFTyT 6biTb NPUWUYMNHOBK /JOHIWALR U C NGISU NOTYyUYeHMUeE
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Ay MeTopgamMmwu
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Fig. 2. Diagrams.

BEARB p@aHa,
pas3fnnyHbIX
3ajepxk
pasHoOCTEMN
oTob6paxaeTcsA

Koppensauumn
KayuecTBe

BBeaOoEeHNH KOHTpPpacTHOT O

amMmun

OULEHKM
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a, b — Bland -Altman plots characterizing the agree

LV assessment methods; cine

used as a reference method. The diagrams show the distribution of differences between methods

XapakTepusyituwue
MeTOoauK
LblXaHMUS?

XK, B KayecTBeMPTe

CNNOWHOIM
NYHKTUP

CUHEeI

BUAE KPpacHblX

npenaparta.

ment between LVEF determined from the results of various
-MRI with multiple breath holds before administration of a contrast agent was

depending on

the average of measurements. The average difference between methods is shown as a horizontal blue solid line.
The red dotted lines represent the range of variation of the differences.

¢, d — correlation curves for the consistency of assessment
-MRI with multiple breath holds before administration of a contrast agent was

ods for assessing the LV; cine
used as a reference method.

of EF determined from the results of various meth-
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nocnepoBaTtTenbHOCTMU, OCHOBakmup-®PHaobepas mwmaqée-pXKN LbIXaHWA
pasHblX Y3 KUY ecCcKUaXX NypeMKHOUPMENHHAMA3 aLLmum ¢ DKT . O6a wmccnepos
ToOMOT paduwu, 4TO ycKopsaerT Xopyuwgwnec ond®odbaBnMMoOCTb -pes3y.
paxeHWUsa B HeCcCKONbKDO pas, BIPTr oB Bppewxmna Mek aver»e au B cTaHja
06bIMHBIN CcOGBOP f[aHHBLBX, oxBapexamweuin BepaboTte G. Aandal (
cepaguye, yacTo agnutca po 10 nawroy m p[elg2n,o nlo3ke.H n e, U4T O MUCNO
YMeHbWeHNE ONNTEeNnNbHOCT UB VPCECKMERIGO/BY@AH-OT O B pPEeMeHMU noT e
HUA MOXeT Yy/NyyYyWwWNTb NepeHOCKEBXETbL METKBIEE@DU K YAy YlWeHMW:E
BaHMA YyoxeysgweHus KayecTBa MNOINYB@ENDIKN A y nauymeHTOB,
mM3obpaxeHudi n MHMPOPMATMUBHGMBPMUWM MUBEAEeZOHE CNOCOOBHBLX 3al
BaHMM4A. B HawemM uccnepgoBaHVMMNaWBg4yYanmcsL [ABa
nogxofga K YMeHbWeHUWKWO AAWNTeNb H3aEIoneHwe  C N1 e -
fJOoOBaHUA: mcnonbs3oBaHMe cneuvBAnbRlacii oangye-m wnUccefoBaHUU
NynATbCHOMW nNnocnepoBaTe/lbHOCTMUTOH@CTOPROY®@RI@HNE N9 YCKODPE
3afjepxXkun pagblxaHma uneouneXx PEAE M@ K-MPI OemepdxaK M [biXxXaHWUA U
BbIMOMTHEHMUWE cTaHpapTHONW XpoHwaBaOQUKU ¢ 3BDKI nos3Bonaer
nocnepoBaTtTenbHOCTMU o MHOT OK@®aTMH/bEMN T BBHO N KonmyecTBEL
gJepxXxKamu OblXaHWA cpasy NoMmyIHEK LB B Ee NeBwd 0O XeNny Louyka. B
KOHTpacTHOT O R [B € nnaapyas3Tya, KomH®PBTR pgna oueHKW GyHKUuunu NX
TpebyeTca p[n149 BbNONHeHUWA MPile BBeEeEpOafekROHTpPAacCTHOINO np
Hyt dasy. CnepyeT OTMETUTbL3Y HTOpPO@REYEMBIOKAAA NONYM-eHMNA
yecTBa WU3O0OOP@®XKEBHMNAY a 1bHbBIM HKHPBIKTa#M-3006paXeHMUN B OTCPOYEHH)
puam B o060MX CAydyasax Oblla Xa@axXeBUHEMNIbIHPYMIO O L E€HKY Kauec
CTaHfJapTHOM nopgxoge, KorgaHnmné@dMmorHpoa hme BBMeEeHSAET LOCTOB:
nonHanacb [0 BBeLeHWUA KOHTIP@Ka3HOT A bN pynrakipraw uLAX BbO6pPO
parTa OgpHako, KONMYecCTBEHHRWRIA. aHanms, B TOM
ymcne aHanus conocTtaBumocTu MMeroyuns TPuHOEBUPEBAHUA ¥ KOH-
nocTpoeHnemM T padprAkicema Ba a H B @IUKT MHTEPECOB.
B bl A
OCH
B

bISBWUAN [JOCTOBEPHbBX pas3TMuYMin BABTPEAEMAHMMIWIE CcTaTbun NnoAarT

CHOBHOTIO NOKa3aTeAdp apkauprour By fle2KT B M e cpBOAH NoAgAEPXKUN UCC

bibpoca. HMUA MW KOHMAMKTAa MHTepecoOB, O
B aHanor MmyHbIX pab6oTax xo(@®.mda rchaolo,wn T b .

2014, D. Voi t, 2013) [ 14, 15] Takxe ©O6bAKM nNnpo-

aHanNnMs3uMpoBaHbL Ppa3NMYHbIe NOAXO0OA4b K YKOPO-

YeHWIKW BpPEeEMEeEHUW WUCCNEe[JOoBE&HUSA, B TOM 4Ywuch
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OPUTNHAJIBHAA CTATHA

NPEAONEPALLUOHHOE NAAHUPOBAHUE KOPPEKLLUU ABOMHOTO OTXOXAEHUA
COCYAOB OT MPABOIO XEAYAO4KA Y AETEN: BO3MOXHOCTU COBPEMEHHbBIX
METOAOB KAPAUOBU3YAAUSALLUU

XacaHoBa K.A.12, TepHoBom C.K.23, ABpamsaH M.A.14

1-TBY3 r. MockBb «Mopo3oBcKkAmHpmeeckan 6opvmeraslB8M». r.

Mock B a,

2-®FAOY BO MNepBbit MITMY um. W. M. CeyeHoBa M3 (CeuyeHOBCKWUN yHUBE

3-UHCTUTYT KNUHUYeEeCKON kKkappguonormm umum. A.Jl. MacHukosa, O&IrbBY

4-®oTAOY B«cPoccuiickuic yHmnsBepcuteT ApYyxXb6b HapopgoB». T

B O
KanNnbHbBM BPOXAEHHbBM NOpOKaM cepjagua. Mpun ecTe
Temn

«HMWL «
Mo c Kk B

Hoe OTXOoOXAeHue coCcypaoB OT mnpaBoro xenypgpouka (

CTBEHH

c JAOCHWY Kk olgy XW3HIWLAH BX OTHAMKETOM COCTOAHUKM 3a C

Nero4YyHomnh rumunepTrTeH3 NN, TakTuka BepgeHuma pgeten c¢c A0

HbIX aHOManNuih MW aHaTOMMYeCcCKOro TuMna NOoOpoOKa, KOTODpHbl
MOLWbI KapAMOoOBM3IYyalnM3aUMOHHBIX MeTOLZWAKEeHaAa JoonNnepauUuUMOHHOM
IHenns uccnemosaausa. OL e HUTb BO3MOXHOCTMU TpaH&Top&idamb Pl X

BOIFro Xenypgoudyka Yy ageTen.

B AMATHOCTWUKE U XUPYPruMmMuyeckoM NAaHUMpPOBAHUKN KoppekKkuUuunun 4
r

Marepuanbsl u MmeToapl. B M ccnepgoBaHue BK WY ewHmpa uluBv  agevtaerif Gc3 oBvx
CTIX. BospacTtT naymeHTOB cocTaBwmun 68 (39; 129)KTIagHeWT Bce

epAaya~kKapPa-Me@T, - KTaTeTepunsaumsa nonocTtenn cepauya ¢ 0
acb OLE€eHKa W CcCpaBHEHMUE BO3 MO)XH OKCET,e N0 NVPeeTAOE/MEKH NBA [T
eTaHHBLX aHomManumn. Onsa—Tmenr etiie Tecp af@GQCMKE nno (T®P) pagon

psMoOIi
mwanraH orc
ONHNT ¢
ner ouyH

Mcb C pe3ynbTaTaMu nNpsAMOK E&HAWNIOHHBWMM panHBIM&aON NHT ep
XOKT, KT m MPT ceppapua M npoBegeHHON aHrumorpadcdumeih nunbo

c
n
y
BO3MOXHOCTMW® MeTOoadwuKkK B oueHKE rmnonnasunmn CUCTE®E€MbBDI
n
c)
T

enbcTBOM O6b1T MeHee 10 pagHen.

Peayabrathi. B OonNpefgeneHnMnm couvyeTaHHbBLX UWHTpakapgaguanbKibix a

cocTaBmna 100% (ARUYUTA4BDO0OQAYC K3, %7 % MRIUC 9 3 %) . T-EfiHBCTSH
onpefpeneHMmM covyeTaHHbLX BHecepAeUYHbX aHoOoMBfinmorasaaaurp
BLICOKOTOYHBIM MHCTPYMEHTOM B ONpefgeneHMun uMHTpakKkappumanbH
92, 4%) . Mpu nposecapmyar KWMO6GOUYHBX pe3ynbTaToB B onNpejenrn
aHoManuMmn nonyvyeHo He 6bA0 (AUC 100%) . Mpwu +KdnaKHTO M cKkpaa
AnAMPT B onpepeneHUmM CcOYeTaHHBLX WHTpakapAMaNnbHBX aHoOMAar’
CTMYECKMN 3 HaywmomomayHkemwo He 6blno (p>0, 05) . MoNny4yeHHBLIE
CTaNbHbLX OTAeNoB nNpaBoOWn MU neBoW JIA cTaTMCTUYECKNU 3 HaAUM
Al U MHTpPpaonepauMWOHHbBLIX fJaAaHHBX C AOCTOBEPHbLM 3aHUXEHUEM

OGcy:xneune. [TO N g HHblE Hammu pesynbTaTb AEMOHCTpPWUPYWT B bl
OXOKI' B noctaHoBKe pagunmarHosa JOCIX mu onpepgeneHumunm ero aH
MMeeT OTFrpaHMWUYeEeHHBe AMUATHOCTMWYECKMUE BO3IMOXHOCTMU B OLEH
NMNaHWPOBAHUN P aKIUNXPAEIKLLHWOWI C N OXHbBIX TUNOB Nopoka (Tun «Te-
nosunmumsa MarmcTpanbHbBX COCYyAOB», aHomManusa TayccuHr BuHr
CTMUKW NoKaszanAnum cebA BLCOKOTOYHBIM MHCTPYMEHTOM Kak B N
NeHUNM covyeTaMBHEXN/AAHUT paWUX oNpegenswWwWytl poab Npuv nNnna
pyprmyeckoih KoppekKuumm [BOWHONO OTXOXAEeHMUHA coCcypnoB OT n

3akmouenne. A nNnauuMmeHTOB € ABOWHBM OTXOXAeHMUEeM Cecyno
Tun «TeTpapga danno» un Tawm c« TPPAATH CHIBIX3 VidUeA®d BWT iDp a K a nKHa g 3
LONXHa J[AONONHATbLCHA TnNpoBefeHMeM TOMOTrpadpumuyueckmx wuccnepq
nNero4YyHOMW apTepunm MU OLEHKW COYeTaHHbBX aHomManwui. Bo BcCcex

OXOKIN MOXeT CUYNUTATbLCSBIMOKEORBIPY®MABLAOM B nNJJaHWpPOBAH
OTXOXAEeHnda cocypoB OT nNpaBOro Xenypgagoyka.

nmn K O
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Boibop Mexay npepgonepauuwoHHon KT wmu MPT gna peTten c
npaBOr o Xenypouyka QJ[JONXeH nNpoBOAMTbLCHA MCXoAdA uu3npoédwes o
BONMOKa3aHWWN K 6Gonee gNnutenbHOMY npebbBaHWIO B Hapko3e Mu
npenapaTtoB npwu nposBepeHuum KT ceppuya.

Mpamasa aHrvmorpa@@usa A[JOoNAXHaAa nNPUMEHSATbCHA Yy pAeTeln € AOEF
npaBoro Xenypouyka TO/NbKO BUCHYYOBEBEEHROORMYAUMAOHANDbHLIX,
YyeCcCKNWX nNapamMeTpoB MNOoOpokKa

KniwouyueBble gBROBROE OTXO0OXAE€eHMWE CcOCYyAaoOB OT nNpaBOro Xen
Taycc-BHRT a, O MK, pedexT MEXXeNny 4o4YK oBOI neperopopgkwu,
cepaua, KT, -KMP.T, 9XO0O

KoHTakTHbII XagBoepB a -rdal: KHasanava@morozdgkb.ru
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PREOPERATIVE PLANNING FOR THE CORRECTION OF DOUBLE OUTLET VESSELS
FROM THE RIGHT VENTRICLE IN CHILDREN: THE POSSIBILITIES OF MODERN
CARDIAC IMAGING METHODS

Khasanova K.A.12, Ternovoy S.K.23, Abrahamyan M.A.14

1 - Morozov Children's City Clinical Hospital of the Moscow Health Department.
2 - 1.M. Sechenov First Moscow State Medical University (Sechenov Universit y).
3 - A.L. Myasnikova Institute of Clinical Cardiology, National Medical Research Center of Cardiology.
4 - Russian Peoples' Friendship University. Moscow, Russia.

ouble -outlet right ventricle (DORV) is a conotruncal congenital heart defect. In the n atu-
ral course up to 90% of children are in serious condition due to severe pulmonary hyper-
tension by the 1st year. The management for children with DORV depends on the pres-
ence of associated anomalies and the anatomical type of the defect, which must be de-
termined using cardiac imaging techniques at the preoperative stage.
Purpose. To evaluate the capabilities of TTE, CT and MRI of the heart in the diagnosis and
surgical planning double  -outlet right ventricle in children.
Materials and methods. The study i ncluded 28 children with an incoming diagnosis -
DORYV. The age of the patients was 68 (39; 129) days. All children underwent TTE, 21 — cardiac CT,
10 — cardiac MRI, 7 — conventional angiography. The capabilities of the techniques in diagnosing the
defect, determining its type and combined intra - and extracardiac anomalies were assessed and
compared. For children with DORV — type tetralogy of Fallot (TF), the severity of hypoplasia of the
pulmonary artery system were additionally assessed. All data from wer e compared with the results of
conventional angiography and surgical data. The interval between TTE, CT, cardio -MRI and conven-
tional angiography or open surgery was less than 10 days.
Results. In determining combined intracardial anomalies, the accuracy of TTE was 100%
(AUC 100%), CT - 94% (AUC 93.7%), MRl — 97% (AUC 93%). The accuracy of TTE in determining
combined extracardiac anomalies was 92%. MRI has proven to be a highly accurate tool in identify-
ing intracardiac abnormalities: 95.2% accuracy (92.4% AU Cc) . CT didn’'t have erron
determining extracardiac anomalies (AUC 100%). The obtained results of measurements of the distal
parts of the right and left PA according to TTE, were significantly different from the indicators of con-
ventional angi ography and surgery with an underestimation of vessel diameters (p = 0.022).
Discussion. Our results demonstrate the high effectiveness of TTE in diagnosing DORV and
determining the anatomical type of the defect, however, the method has limited diagnos tic capabil -
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ities in assessing a number of surgical risks when planning radical correction of complex types of
defect (type “tetralogy of Fall ot ", type “tran

spositi

Tomographic diagnostic methods (CT and MRI of the heart) have proven to be highly accurate tools
in making a diagnosis and in identifying combined intra - and extracardiac anomalies, which play a

decisive role in planning open surgical correction of double outlet vessels from the right ventricle

Conclusion. For patients with DORV - TF type and the TMA type (Taussing -Bing anomaly),

TTE should be supplemented with tomographic studies for correct morphometric analysis of the

pulmonary artery system and assessment of combined anomalies of the aortic arch and pulmonary

arteries. In all other cases, TTE can be considered as final tool in planning the DORV surgery. Con-

ventional angiography should be used in children with double -outlet right ventricle only if it is nec-

essary to clarify the functional rat her than anatomical parameters of the defect.

The choice between preoperative CT and MRI for children with double -outlet right ventricle

should be made based on the general condition of the child and the presence of contraindications to
prolong stay under anesthesia and/or administration of radiocontrast agents during cardiac CT.

Keywords : double -outlet right ventricle, DORYV, Taussing -Bing anomaly, VSD, ventricular septal

defect, congenital heart defects, CT, MRI, TTE
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BOWHOE OTXOXOAEeHWEe COCYP@BCOD3IMPEAW MaAarumcTtTpanabHBbBX
BOIo Xenypouka—r r(plyGQirexy vmn) , aon 4 KOTOpPOro XxXxapakTep
BPOXALEHHbBX NOPOKOB CcepRGCaAoBKEGHMUeE O MK (aHomanwna
aHaTOMMUYECKUM npMmaHakbouHT K)o T ¢-1,andHble OCMpPOME XY TO
pbiXx SBNAeTcHd aHOMaAaNbHBApPRMRARTEREHTN peagcTaBI/AEHHb LJOCl
TpUKynoapTepuanbHOI ceAa3n,AMXpPpu ( kMXMpowun) c nogaoprTa
aoptTa M NeroyYHbn CTBON NONMOLTSNO Y HKHIDae@moDasibHbLM fgede:t
200 %») MANYylwegeEBBHHO («npaBAaNOerovyHolu apTtepuunm unu [OCT
150 %») mcxopgaT U3 MX [ 1] . THapomamwe i OIMMIIG 0 nee peagkuni
npuxoagmtca 1,5% orT BCEeX BPOMBREBBBKKNANAC C@S@pPUAHT, yacrToO
0 € 4 H blX aHoManum, yacToTa WWWETGK aH &mMp BIAUNNHO N PopmMb aTp
KpUTMUYECKMNX BMC cocTaBnsaerTT poukkoyos pH%b,r oymraHanhOCAERK)E [ 1
CTOTa KpuUuTumMyeckumx COCTOAHWD NBWMWHCIaBHHOMIYYaeB COwWeTae:
nopo+«3,1% [2]. 9KCTpakKapagualbHbMMWU aHOManNusANw
AHoManuns OJOCIHNX CBATHKOCHKOHIOO- C OTKPbLTbBM ob6wnmm ABK, na
TPYHKAanNbHBLBIM BMNncC n AB/NAETCaHOPCT BIE [ CCTVBCMTEEMM bl  N1€T 044 HO ap’
HapyweHuWa poTauum aopThbl B MAeBbbHAbI MX E/PYEH@KOM S er O4HbIX BeE€
yek (1K) M 3amMepgneHumsa pe3opo6uyundo coryRAHGIEB eMe MO AU HAMUK K,
TPUKYNAPHOTNoOo T peobHAa, KOTOpBAKBHKHNI®HBEBAEeRAA pgeten ¢ [OCI
MeXay aopTaibHbM WU MWTRPAaI bHHABIWM YK M A ICOHE&-T aHHbIX aHoOManuni
MU, Hapyuwasa dGopmMumpoBaHMe BCbkxoorgoa Twan al/l¥opoka, KOTOPpbW
[ 3, 4] cT E@QWMHbIM BblXO0/4OM M3 enlXXcwvmepuwmmBaHMA Ner ovyHoOor o w”n c |
JOCNX @aBnaeTcsda Hanuuume [fe@OKITOK OBE XXEaLNeHb BblpaXeHHOCHT
Ny po4YkKoBOIA neperopopgkm ( AMIKI) p olk2n] paBB@WMMEN NT UNepTeH3N
MOCBSA3b O MK n MarmcTpanbedcbixecTBEeWHOB TeyvyeHunm n[o 90%
cepauya bopmMupyert WM pPpoKMNI €meKk k-pryL alfHAagY - XM 3 HUM HaxogAaTcsA4
MMUUYecKnUx BapuaHToB [OCIX, gacoD@gs@mMN KOA] .
ue KoToporo Haxoaunutca —PheHoTwmmloarPAKaA K XUPYPTrmnyeckKkom)
Tm TeTtpapga ®anno (TP Twun) OOCEAXONbBRHGOELY@EeTOAUKN Nannmnae
aoptanbHbM OMXI B coyeTaHWPEIKON ILT @H OO3MNOPME e /1€ HUe pucekKOE
neroyHom aptepunun,JOKCdlXgpwmamagmnKkanbHON onewpamman HIHMN H3 a B
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carT oT Tuna Nopoka n BCEXOBMBDMLKLHBE@MHHBIXOCKOCTN (MNCTHNE
LAaHHOI aHoManuwu MOPdOONOT N YECIWKMKH HODCaT®EOH-663 BO34E€UCTBMUS

HoOCTemn. Hanmnmumnme cowent aHKHGIXT OMHITBPIy HeHNIS U HeobBXoOaUMOCTMU
TpakKkapauainbHbIX aHOManNwui B K OGHOT/PbALCUTHHCHTXB € M penapaTosB. rn
cnlyyaeB MeHAeT TaKTUWUKy BefgemaakaRTeMeTo 4AO0O-9BngeTcs er
C X, orpaHmymBasad BO3IMOXHOCTWMVWMPOBBOEHHG ", cnepoBarTe;’s
OLHOMOHM HOIW Koppekuum [5]. MOCTb NPUMEHEBHIMKUNTEFGHEOT O aH

TpaHCcTOpackainb HE A ABXI GBI e TEBAONOrIr MYEeCcCKOro nocobwusqa, 4yToO
NepBbLIM 3BEHOM B AMWaAarTl HOCT M YMEOOKKHOON Y L, edieoTyekiie, Haxogdauwmxecs4

JOCNX vy peTel " JeMOHCTpUnPyeaHmwmwicloklue B nocnepgHwune 71 0,
nokasaTenum pAunarHocTumyecKONn nDPPsOoBIABHWMOCNMBE p gHvao foonepadl

K a B MNMOCTaHOBKEe CcaMOlro AWoOMHO3TAagnerayx pesBedi c Hekopp
onpepgpeneHMmMm TuUuna MNOPOKAA. Bd1cCn egpaH3npea c5r ap € ogHakowupabto
MeToa TpaHcTopaklKhbBeaWB PXKOTPABHEHNL onar HocTMUYEeCKMNX B
pasagoOM aBTOPOB AOCTAaTOYHDbLM @OIHO BIHPbEXA O ABEMBAY1B 0TI M 3 a LL U O H H bl X

HHOrFroO nNNnaHuWpoBaHWa pJeTepui [FUOCrNRkKaMHOA M3 T pynn C 10X
6onee pacnpocTpaHeHHbBIA aHOMaA@aRMIECEB@HEeYEeCTBEHHON nNpa
npakTukKke AMAaTHOCTWYECKUNA YAATBBAAMQ@MPOKYW [AOCTYMNHDO
eHns peTeii ¢ [JOCMNX Ha HR@PBMUWAWHOIMHOLOT-MY ECKMUE B O3 MOXH
pauunMnOHHOMOCHIO@BMR Ha PYTOMMOMOCTbL TpaH@T BOPXEOK a Bb HIM a -
ONb30BaHUM TpaHCcToeKfak@nbeHO@T MOKKED € /1 O XKH bl X KOHOTDPYHKS?E
BeLeHWUUN KaTeTepumsauumum nNweIOTaT elomM@pra@mnyieckmnx mMeToAanl
pAaMOi aHrumorpadumein ( Al)GC e poaudaa )1 3UM EHDEEOHOUXIO AU MO C T b U X I
neHvma B o060MX XenNnypoukaxp e oMiaerpyacyTmpoaH/Heo-M  anr opum T Me
cocypax, pacuyeTa wunHAe KW oHBea HOHNbPXe A al€ H O .

aTenen pas3BUTUA oCiMca M- N elfeartmeciienosanus.

(nA) M AMnarHOCTUKWU L0N 0N HOTEEH/UBTHBIX B MLTMOXHOC T U TpaH
HWMKOB /1ero4YyHoOoro KpoBooOGOpaie B mKpin muedpPnTua B AU ar HoOC
Mmyumu (OTKPBLIT bl apTepunanbHbLUPYy MPWITO®EKK OM MN/JaHUPOBAHM
ny, 6 0 1b WMEEr OHMHPBTEO K O 11 a AB@al/HD-T 0 OTXOXAEeHWA CcoCcCynoB
aptepun (BANKA)) [ 2, S3hyno®guraky BelTekKas

eBaa Harpyska, 60Nnbwoit o6 BVearepupELHUT MEEOHKD. -

APTHBbBX BewecrTB, mcnonb3yebBubikccmepmmoBaHMe BKNIYeEeHO
BeageHNwU npsamMom ATl , 7 HBX@BFABRMNNMUKC/KIIDHBY Y ECKIWN, BIHUW &HIOKO 3
3a@HHbBIX C MWHBA3WBHOCTbHLI DPEOXKARPHE COC-YJOB XETY HNQPAamBa
BAMBAaAwT nowueck anbTepHaTBOB3HPEXC TMamMaWIHEe HT O B cocTasun
MBHBIX WU BbHLCOKOMWHMPOPMATMBHBN (@®BRMBEMANDbHOES 3[HHaeulde, H MNea K
KOMNANEKCHON OLEeHKW BCexun vadipgdodo meee) , M3HBMXp dXR-%
X ocob6eHHOCT@&ib,x xgaiaKk B@@HHbe, —TEWHNEHTHB T PYyJHOTNO B
. 8% -Mnapwelh BO3pacTHOW T pynnbsl
CoBpeMeHHGBble TOMOrpathmnuecknkcemegeru 6blAn obcnepgoBa
kun (KT, MPT) ¢ BbBICOKUM NPpPUEKTIPaEHHMGC ' ESXWEHb TP MHATONW B «[l
BpeMeHHbM pa3peweHnem, cpeygpomamc AEiWb O3 M» an4 Bea
MMEeHEeHMUSH pas/nunyHbIX MHCTpPYBeRrTBBIC,A/KSOTOPAaAasd M3 UHCTPY
CTNpPpOLECCUHT OBOIA 06pabOTK®MAOMBO /AMEBE HHKEXT MKW BKN4YaeT B
obpaxeHuUm obecneuvumBatwT BwHUmek BKOgumapeeaTreHorpadpum opr
MyecypidBeHBb B onpepeneHmWwon MEmM®o K 1. B pamk ax npepgo
HKLWOHAIMNDbHBbIX ocobeHHOCT emMIaBw@OBaHWI,N AN1A YTOYHMEKRAS
C vy petenn [ 7, 8] . Or paHucileHM eoICc PYTHMHMHOTON NOpPOKa, at
MMEeHEeHMUSH KT cepauya y L B0 P & C NAOBNDDKERTHCUSH MarmcTpanbH bl
o6xoaumMoOCTHb MCNONb30OBAaHMUMAaLMEHTITye HOObk/IOaH -NnpoBegeHa KT
aAaCTHbLX nNpenapaTtToB WU BO3APWBEBMWEBM U OKHOMH3T/P-& C T H bl M y-Cunet
ower o M3INyyYyeHMA HAPU NPDONQekeampes-M@ T, -9xkaTeTepunmsaymunsd non
pbl [ 9] . HecmoTpsa Ha 9T0, cEpagepguapaeoineAF.

BeaAYWNUNM MUHCTPYMEHTOM B nNpeFXOKPy perbMmHoe/tH A 1M Ha WIbTP:
ON OoOLeHKe aHaToOMUKU ceppeammxpaHeo vaAmmimg GE Vi Vid E95
0O6EeHHO CNOXHbIX BlMNGepd@H- 1X3BMat rMXT ¢ Mmcnonb30BaHMUEM Ceck
BEeHHas+s MeToaunkKa, MO3BO/1ACKIUQAETSH bIR O nyawralmMK o B -8 MRIGT 0o e i
obpaxeHna ceppua ”n Mar U CCT/PeafitbBHabHXN €C OBCKY/Fl04 a/no N pPOTOKOI/J

OO WOOIXSI~IATCXIBMOISO®wWEI
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axokKkapaguwor padumu, gonnneporpauimwnpe QUeBrEETH N U TuUna MNMopoK :é
HOTro pfonNnNnAaepoBCKOro KapTupddeivan (HEKWMopacnonoxeHMusd A
KT ceppmpumpa GpoBegeHa Yy Hbixugolpynos.
nayumeHtoB (75%), mccnepoBaHneOUBebHNKOAMT H MA P OB NOT UMK OsSMKT B
Ha ((oHE 06 wWwei MeEAUWKaAaMEeEHTOJACKH Defj@WEeWy OWUM KpPpUTepunsam
KT ceppua nNpoBOAMPIEN3 OB M2 X@ L mnuunm pfedektTa BOGAUM3IM nNnonyny.l
nbwwTepHoOoM TomMorpade Phili psABIKII paaneanB&@licackak nopgap
WMpUHOMN peTe8TCmMa c m ©6e3( PE/TW3OK®H aopTanabH-ONO[L&KIpPATIEA HBA-
CnekTUBHO4 NWKPFOHMEIA., Bbib6OpHBLBM, B6NM3M KnanaHa nerT 0YH I
OonNb3y nNnpoBepgeHarARHKPoBN DKG Mmeijmner o4HbBM, BO6NM3IN /B X K
n y peteihh OAOCNX Twuna TpakwHTMMBMAMMUNB aVHaHHIM) O T J a/TE€HH O M
CTpanbHbBX apT-ekpaHig n(gTaMA0)B NHO@K € H N 1 OMXI ot NOoNyny#HHBbBIX
oBefeHUe onepauunmu apTepuenexar opaogpavnsancs4 K a K HeK
Y eHNnAa, ONS KOTOPbX XO[4 HKLOA OH apMwlxXbe@ayp-Hanumuuma aTpuo
puin mmen nNpuHUUNMaAaNbHOEe JFwakawmaa.a [ABK) .
™Ma B TAXeNnNoM cocToAHUM ¢ UHCOueoxae BIBGrMuMOpacnoNnNoxXeHU
B MWH. CKaHMpoBaHUWUE- NPOBPANEUBIRETO0BKIOB nposogunna
poHUu3auunmu. Mcnonb3oBanmb prad/DWM HYP AP B O 10 X@H ILE PAG ac D8
TPYMUPYyeMblX cpesos 0, 62651TBWNEA,-RA™MIIP) ,B cnepegu-Rnu c¢n
CTBEe€ KOHTpPaAacTHOINO BelWweTtwma, noMevEesHmwlLunT km)e,Bangw pac
HH bl HM3KOOCMONSAPHBLIU MEOHHUTUP accTTBHUia JTA M A0 Ha O0f4HC
apavYnbTpasbo, BHY TP WB EHHOHVO ey p O-BTHVen «BOKK » (SbS Twun:
eHVne ocyuwecTBAAAM C nNoMDODp@®BoA A@YR«SMAST,- cAE-S58S Twun).
r o LW-mpKE& TOPa B o@bé Meakke5 msyuyanumce BO3DDXHMETMN
r co C KoplocSr bwn/Oc .4 MocrTomgpao -AMar HoCTUPOBAaTb BHYTpPMUC
OpHasa o6pab6boTka BbNOJHMa ALK, H@O UVEYTIabH H ble NnopokKM M
LanbHbX pabouymx CcTaHLUUEOCYLABCUPp BEHBLW-epPHATUBHBE UC
TpexXMepHbBX PEeKOHCTPYKLULMIHOIro KpoBoOOOGpalweHwus.
KappM® Toblna BbNONMHeHa 10 pgAmsasMnauumeHTOB c onar HoOCT
6 %) , mccnepgoBaHne nposogmnaoom HOCHMcpaxma Panno pgonon
NbHOM-TOMIPOT pacdce Philips HHongepiaa@HMUBaNUCHb BO3MOXHOCTV
NPAXEHHOCTbLI MarlrHUWUTHOT O OMNUoe/HsK e 1 ,c5T e e BYU BbipaXeHHOCTMU
30BOIA KoMnnanekTaunm c p ecTupcoTcenvebk T/WAB. H O 1
FcmHxpoHnsayumeih Ha cBOOGOAHOMBCAeh XBaHMME-ET D9X®T wn MPT ce
e3bl OoOpuUeHTUpPOBaAaNU aHHamaobko@mTTXNOCTaBAEeHb C MHTpaon

T

OO XOIx a0 m o X

DA ZOWIIXXOKO- X3 o3
Z O ~WODODdS LTI

S SO0 WT ®YOSIT-IO®3T S

YHbIX -KBIX,0 B N/AOCKOCTMW B blBEL3HYOJT EOT aorta-m u . MHTepBan Me X[
na MxX un, nNPpM HeobBXO0OAMUMOC KIB,NbH OMAEXD®KETAxepagyua M nNpoE
pneHAWKYTAPHBbBIX aAaTPUOBEHTANKY MNDBHOBIMOTIK PbITBIM XUPYyPTr nye
cCyounucTbM KnanaHawm, BAONbLTEAMMKET B Beeeor 1M agHeW.

efoBaHua nposoagumnucb 6es3 1 Cc Re@ylibTat®IB @ H U A
YTPUBEHHOINIO KOHTpPpacTHOrNro ycmBneiwws.aHoBke gaguarHosza [OC
KT n MPRu@e anA BCex fAfeTedagBbm®kK-a3anmu 100% pguarHoOCT

WOoOOoOIX™TOEOI I
I OO0 ®D®D®ST XY QO W

HA1UCHb c Mcnonb3O0OBaHMUeEM abeccTeBHM®OOE NMUAYC 1, 00) .
CKOro nocobuwus, nopg Hab6nwjgeHN ebBug VBHPMAYYHAbl€a H EH € 0O A HO 3 Ha Y H ble
cTesvnopi®am@mmMartonor a. ondpbepeHyunmayunum [JOCHXK Twuna T
KaTtTeTepusayuma nonocTtein eeppnid& € rKa paIn&= , no KT n=3)
Moin Al ©6Gbna nNnpoBepfgeHa Yy 7 p[BCTEBIW,Hamwmac 13 0 B BBMYO/ObYTHabIEbIA pre3
HMe nNpPOBOAMAOCbL Ha aHT MNOT PAAPMHTEICKIOBIX K XM-pPY PTr MYecKMmX m
nnexkcd iphlksi Al lura Centron nsotgu xo 6rupeyiin na Hiea-L M e HT O B .
cTe3nenmn Cc BbLINONHEeHUWEM peTpor bapwolionpapmeneHo 18 nopgao)
Tepumsaumm aopThl, npaBOW W MEMB/OST OBYEHHBTXP, M Ky -HE K OMMUT M P OB a
norpadunwn, aopTtorpaguum ¥”n KXpomMaIpgup@aABMHMH.lA OMXKMIT (puc. 1
B KauyuecTBeE KOHTpacTHOT O BeuweB 1TB@% T(ank=Xle4,) B3aunmmopacnon
Kak M npum KT mcnonbs3oBain E©@EBROAAabLIAAHGBIRO- HRpMamy HHAM ( F
OCMONSAPHEGBIIW KoHTpeoaapwa¥nb- cnyvyaeB (RO/Tum) BRTpeuvwancsa B
T p aB wu3bO0r c nogaopTanbHO pPpacnoioXeHHblI
Mpwn npoBepgeHkn, IKD wu MPeThbe Kk ToOmC T BB WUk @aeppua xk
cepaua npoBoagunace oLeHKa n cpaBHeHMNeE
BO3MOXHOCTEN MeTOAWK B MNOCTAaAaHOBKEe AuarHO-
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Puc. 1 B (Fig. 1 ¢) Puc. 1 r (Fig. 1 d)

Puc. 1. deMdHTbl B3AMMOOTHOLLUEHUA Ae(*)EKTG ME)K)KeAYAO"IKOBOﬁ neperopoAku U KAAnaHoB ma-
TMCTPAAbHbIX apTepuﬁ Y NAUHUEHTOB C ABOMHbIM OTXOXAEHHEM COCYAOB OT MPABOro XXeAyAOo4Kd.

a—-KT cepgpua C BHYTPUBEHHBLM KOHTPXOPHHMPYEAW /I GIHIWDEM,0CR GC O
PEeEKT MeEXXEeNy[OoH&rosmais Ke.

6-MPT ceppagua, nNANOCKOCTb BbLBOAHOFNO OTJAefna /NeBOrOo Xenypao
KOBOW Nneper opopkmu.

B—-KT cepagua € BHYTPWUBEHHBM KOHTPACTHBM YyCcCUNeHWEM, N0
HekoMMUTUMUpPOBAaHHBLIK pAedekTAMBXKKEeNygpoOAKBDBOCTpPpEeNnka) .

r—-KT cepauyua C BHYTPWUBEHHBM KOHTP-@ODPBHHEPYARA/TEHAMENMODCEKSBCO )/
Hblifg e e ME XXe Ny 0 YKEeBETio po gkK u

Fig. 1. Relationship between the ventricular septal defect and the valves of the great arteries in pa-
tients with double outlet right ventricle.

a — CT scan of the heart with intravenous contrast enhancement, oblique coronal plane. Subpulmonary ven-
tricular septal defect.

b — MRI of the heart, plane of the outflow tract of the left ventricle. Subarte rial ventricular septal defect.

¢ — Cardiac CT scan with intravenous contrast enhancement, short axis plane of both ventricles. Non -
committed ventricular septal defect (arrow).

d — Cardiac CT scan with intravenous contrast enhancement, oblique coronal plan e. Double -committed ven-
tricular septal defect. ).
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npeapcrTaBneHb B Tabnumue Nel. BbICOKMUMUMU TNeRABMA YYBCTBWTENb !
TRfrdoecR 38383 Ra3e8Yaososaaa YbRoosas3sRzeadanaaodsa 9R
dodRdobhRcot eadadeR sappnpadjesaydeay¥Yos c03aya3aedo.
MOAAOPTAIBHBINA | HOAJErOYHBINA HEKOMMUTHPO- JBYKOMMHUTHPO- BCETO
JAMOKII JAMOKII BaHHBIN BaHHBIN
R-P tun 10 3 1 0 14
R-SbS tun 7 2 2 0 11
R-A tun 0 1 0 1 2
L-SbS tun 1 0 0 0 1
BCET0 18 6 3 1 28
B 64% (n=18) cnydyaeB QABYD%T o(uAdHLOA 817K 9 %) . Ownm b6 oYHGLBE
6bln onpepgeneH Kak [OJOCHNX TuXGKTOo6biBU 18%onpegeneHmm nart
(n=4) nattTepHomM [HOOCMNX ©6bina AAMA(Nn=5Nacp/BE-0CHOBHOM B Awuarl
royuHbelm AMXIN (aHoMaABmaH T TrTad)y,c BBAHIE W Ay Tr-m, cAydae B OLEeHKE
11% (n=3) — HEKOMMUTUNUPOBAHHTIBIWN TBMBMp a KOHHOCTUN CYyXeHWUS nepetlwe
CTIX, B 11%- AOERX Twmuna AOAMXAeneHwmnm Twununa nepepyBpPepHhEYHK a
PacnpepgpeneHne nauumeHTOB C JHOCNIKT nBe N3 aHawy-lCIcayH B c e x nNauune
CMMOCTM OT KANMHUMUYecKoOoro TwunasB uKTpaceampgipakebblna yTOYUYHSHIWLWY
Hna OMXIM npepgctaspnoeHb2B TaGom nepeng NPpUHATUEM pelweHund
Mpun nNnpoBepgeHUU nNpamMonn APy pmr/ muieic KUOH -0 nevyeHwnsd (puc.
TpaonepauumoHHO Yy 28 pageTeil IXOHOCAMANOb M@ NY UWEeHbB OLWKUOBKMU

BblABJ/I€eHDO

73 co

AOnainbHBbBX.

L'|yBCTBl/ITe]'IbHOCTI:>

4HyeTaHHHble

n

a H CNTansKven
29 —MHTpakKapaounmanbHbIXKCUT phdapi-peHaxner 04 HbIX

Konna

.conmHse TERRMEX OT O
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BEeH -
apTepui
cneyuwdpoHaprRbx KaptTepuii:
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n(enr=014) H, bl Xa
(n=3
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cepfgua B onpepgesieHMMm CcoOyYyeTaAPPBHXAPHODPaAaKWPITEPUN BbHBOLHOT (
OnanbHBX aHOManum 'y natuwneHBTOOrBO okKe AAPLOIAKKk a (n=1) .
TRfrdoecR. fR3e3aradasaosoa eRecoaa8aB8aY 3 evYascoafhsos aa
e3RYaya pDadFedbR{BR3>092360 a8 dqdosoyaszdeaya 6o2eR o 3
ppadjeaydaYas ca3aya3aedl.
THIL Tun Terpana Anomanus Ta- JAMOKII tun HEKOMMMTHPOBAHHBIN THII BCETO
Pano yccuHr bunra
JIOKaJIu- M0Ja0pPTalb- ITO1JIETOYHBIA HOJJICTOYHBIN U rpanuneit JIMXII ue s1B-
3a1us Hb1i1 JIMOKII JAMXII JBYKOMMUTHPO- | JI€TCs IOJIyJIyHHBIE KJla-
JAMOKTI BaHHBIN JIMOKII TTaHbI
YHCITO 18 4 3 3 28
MalyeH-
TOB
% 64 14 11 11 100
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Puc. 2 a (Fig. 2 a) Puc. 2 6 (Fig. 2 b)

Puc. 2. MauueHT B., 2 AH9. AHOMaAua TayccuHr-buHra (ABoliHOEe OTXOXAEHUE COCYAOB OT NPABO-
ro XeAYAO4Kd C TPAHCMNO3ULUEN MATUCTPAAbHbIX APTEPUN U MOAAETOHHBIM AECDEKTOM MEXDKEAY -
AO4YKOBOM neperopoaku). KT cepALd C BHYTPMBEHHbIM KOHTPACTHbIM YCUAEHUEM, APTEPUAABHAS
dbasa, 6e3 IKI-cuHxpoHUusaumum (Me AMKaAMEHTO3HAs ceAaLums).

a—-KocwopoHapHasas nnockocTb. AopTa (4epHas cTpenka) WCXO
OTXOXAEeHuemM nNeBOW NOAKMAWYMYHOW apTepunm (bGenasa cTpenka)
(KpyngpepbB AYyTrTun aopTbopuYumRUA BedhEIROLNEMEXXENY[OUYKOBOW nNepeE

6-3D-peKkOHCTpPYyKUMSA, BuL cnepepu. [le-phevpcorea ObyHr eVe anoepsTobi, NToUAn
puu (cTpenka) pAyra aopThbl He -3napBoucc/mem@uss area @ ol g U HaynKuTkyac: K [
aopTy naAaeTy3a CYeT HaAaNMuMsag WHUPOKOFO OTKPBLITOrO apTepuant

Fig. 2. Patient V., 2 days. Taussing-Bing anomaly (double outlet right ventricle with transposition of
the great arteries and subpulmonary ventricular septal defect). Cardiac CT with intravenous con-
trast enhancement, arterial phase, no ECG gating (medical sedation).

a — Oblique coronal plane. The aorta (black arrow) arises from the right ventricle and ends with the origin of
left subclavian artery (white arrow), aortic arch is absence (circle ) — interrupted aortic arch, type B. Subpul-
monary ventricular septal defect (asterisk).

b — 3D reconstruction, front view. Interrupted aortic arch, type B — distal to the left subclavian artery (arrow),
the aortic arch is absent. Ductus arteriosus -depende nt hemodynamics: blood flows to the descending aorta
due to the presence of a wide patent ductus arteriosus.

| www.rejr.ru | REJR. 2024; 14 (1):110-120 DOI: 10.21569/2222-7415-2024-14-1-110-120 105


http://www.rejr.ru/

KapgmMe T
H bl M
OnanbHBbBIX
yeckoim
Mpwn
KT wu

nonapHOM
K aMRmos

MHTpakapaguanbHbIX
cTaTUucCTMUUYECKM
Obln1oO

[,0C X

nony4vyeHO H e

nokasana
MHCTPYMEHTOM B
aHoManunm,
3 e Kk —198B2%0(AUrQ192,4%).
cpaBHeHUWKTImToyuHweck oM IXKOHeEe nu
CORETMAaBHHUNX
Wa NMAa Ve e BB T B U,
3 HAaYUNMEHH®I®@3 HWLUILD N JTas3ayp T Gl O/HEHDO T
(p>0, 05) .pyReadmy nbfa@ampy eBHCHebKe

cebs

onpepgeneHnm
aHoOMaAnNwni

RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

BHbbCXOOKTOATEO/MO-B A n/lApacuyamgekcoB

T OB
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TONbKO Yy
18 -F3&H 1M paIBNYeHUNn B &
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ocobGeHHO

pe3ynbTanl

oOLeHVWBaeMbX aHaAaTOMUWUYECKUX [MagamMmabpHex MDTsmenos nJJA wn nll,
KaX@ar o MmeTofa npepgcrtaB/ieHb TBOBN abol-KEXQ@NeATmcTmMmyueckn 3Hawu
TRrdocRB. OhHtYdaossha 3aec)e6836Y)JI1yoa RosasRdoo | € f
28gapbvO09ao2as 33 earY 28 €3RYayo pnadjeaydR sacd®R9 3
2 dh¢7¥T 303eGR.
PesynbpraTel } Pesynbrarst KT cepia PeSYJ'II:TaTBIU
CoueTaHHbIC AHOMATIIL TPaHCTOPAKAJIbHOU (n=21) TpaHCTOpakanbHO MPT
DXO-KT (n=28) cepaua (n=10)
Ui (Ko | Jim [ Jio | v [uo | | Jio | Ml | uo | i | JIo
HWHTpaKapaAUaJIbHBIC aHOMAJINN
AMKIL 4 280 |o| 1|20 3| -] -] -]-
(mob6aBoYHBIE)
JAMIIIIT 4 24 0 0 1 18 0 2 2 7 0 1
ATPUOBEHTPUKYJIIAPHBIN 3 o5 0 0 5 19 0 0 1 9 0 0
KaHal
00CTpYKII3 BIBOIHOTO 18 10 0 0 14 7 0 0 9 1 0 0
otxena IDK
OKCTpAaKapAUAJIbHBIC aHOMAJIMH
anomanmu JIA 2 23 0 3 4 17 0 0 2 8 0 0
AHOMAaJIbHBIN APEHAXK 5 o5 0 1 3 18 0 0 2 7 0 1
JIETOYHBIX BEH
aHoOMaJIu| 1yru Ao 8 15 1 4 9 12 0 0 - - - -
AOPTOJICTOHHbIC 2 | 23| 12| 4 |17]0|0] 0] 9 |01
KOJIJIaTEpaJIbHBIE apTEPUH
aroMamit 2 |26 0|1 80 |0 1|9 |00
MarucCTpajbHbIX BEH
OAII 14 13 0 1 9 12 0 4 6 0 0
Amomarmn | g fos | g g |2 190 |o | - | - | - |-
KOPOHApHBIX apTepui
Mpnm cCcpaBHEHMUW BO3IMOXHOCWaAMMWMETOZVMa/DxB3I@PAMON Al n
OXGKTI, T K n MP T ceppagua C NeIPaAWWAHH bl X L aHHblX C LOCTOB
Al/ MHTpaonepaunwoOHHbBMN OJaHHBMEHUWEBM NpwaBmweTpPoB cocypngos (p-=
geHunwu MOpdomMeTpuwu cTBOMA NA MesyperR@adb MU3IMepeHUN Aauc
Manb H blX OT Lenos npaBoi NApénd#) 1A nmeskKolhn m MPT B cpasl
(nNA) y petTeih ¢ [JOMC Twuna ATY nHmMphd)neRrRaMOHHbL MM CTar-
CTMYEeCKMNW 3HAaUYMMOWN pasHULb 30HMAa4wemMop oBe nooT-numyanmcob (p>0,
nyvyeHo He 6blNo0: 6blna  nNpojakesoHHACHTUPMOP O3BaaHHak a M guamMeTp C
BbiCOKas MHMPOpPpMAaTUBHOCTHb BoOkeeX HACfBIIB3WOAYUYEHO 3HAaAYUMBIX
MblX MeTOAMUK. Takxe no paccepanHaeasvsmnnkkikaw MPT B oULeHKE
3aTensgmMcozr e npwu onpepgeneHNCUT aABAUMN MBS T [ € AGOPBT EIPeUr ao/HbHHOO I O
rMmnonnaswuun -aJperrecpumHaon b HOor o pymrgaa CcTa-
TUCTUYECKN 3 HAaUYMMON pas3HULUb MODayskgeHnee T O -
pamMu " MHTpaonepayMOoOHHBMOICADK npepgctTaBnaer cob6ol
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yacTylw O6begUWHEHHBLIX AUWWboOpABEMBEBBIPIWP AMArHOCTMUYECHE
RpTepunmanbHOro coobuweHuna An3d .naukemHarwwe -c JOCM X [0 1XeH
me BapumaHTb [JOCIMX M cCcxoxesxcTBa UEWNRKDb HDBIX U cnaobblx CTO,|

NbHbBMNW BIMNC (TeTpapga PannmeTdmMé, B JMMKEHKEe coO4yYeTaHHbX
peapendawT B YacTKU CAyyaeBTO@BW@TXNAPFT @EMb ANA 60/1bWKUH
MX aHOManNnuMAamewWwy AN XUWPpypRKIO®- BCTpeyawwnmxcsa TuMuNnoB N0
mn nopgxopnm [1]. Takunum 06 poag3HoymMm, M 31 0 € N @Y & B Bl X ponei B X
OCTUKM oOTXO0oXaeHUa JIA un Awloogo/mee da@am yanauyuumeHTtoB c [
% oT Mopdhonormuyeckmnm TMX ned@ s oLoreMEHaHLLIFOHHO M 3Tane 4 C
3afgadyamMu gNnda onpejgeneHvnanpeagagmeawb BE@eE - M 4eHTUWYHBE KI

A naunmeHTOB AB/MAKNTCHA OULXKHWKWYy PBEAAUMODE - PUCKKW 19 OLUe.l
weHumsa OMXIM c¢c kKnanaHaMu Ma8TUC BRIADBIMEAXMUNA pajgunkaalbHON K
Tepuih MU A[guarHocTuKa cony@G@CTBROMMUAT APBRNM OBe cAnydyae E
nnmwihn [5]. XeHHOW rumunonnasamm cuctTemMmb J/
B HacToALWwemMm mccnepoBaHmWWC HIAN OMaT@KRNPOBAHMW AT e ICOMCHTOEr MOH
npocTpaHeHHBM Twunom OOCdIHKa corboomo 3 d& P[ 5] . B HacToOgwWwem
(64%), C XapakKTepHOW @UE@HKHee I[N apME8IHPDIB U UHLEKCUPC
MeHW BbPAaXEHHOCTWNU TUNONRBAT KRG ic WICAT eTMpla HC T 0 {Kd Kk aw1 b H@ 4
M coYyeTaHHOW eé& nNnaTonNormevVpagmoeecoOpPPeEe IMEeT OLUNKMN Nrp.
T gnpeaTtTaMum uccnefgoBaHMPOaBHOGCKACaMmMeeET TeXxXHun4yeckKkue
kKonner, KOTOpble [OKI apjHuBsaa loesr ool emmxeBan-TA n n/1A Ha vy
BaHMUW PJFOG@MAXT® Hag OCTaABALIMBWLPXHE[OEBbX BeTBEI n
maHtTamMum nopoka [ 1]. CXOXel@aHWy M®H B8TaHMnWKk@es-T UX AuMuamMerTp
X KpuTtTepumeB 3TUX ABYX NOPPEABBEYWVWBAEWE/MAGTEeHUMANbHYIO
MOEeHTWUYHBIE XUPYPTrMyYecKUURBINPUWIHKEMH M AKPpAGMKAaNbHOWK KoOppe
€ [ONXHbl O6blTb OHIPREEEKIEH® THAana T, PeaymsomeBpUUN CTBOJ
onepauyuMmoHHOM 3Tane: Ol €eHK@Y HCOTle MaepHTUe pBAHN-, nJTA- n nl1A no
XeHHOCTW runonnasunmuunm cuctamgeHTITAYHOMEHRPBAMONW Al wu/ unnwn
aMeTpoB AuUCTaNbHbLX oTaenaBmMOoOAApMO D@REeAH®MEe - [TONYYEeHHbBEe |
€ Hannmyuma noKaNbHbBX CTeHORAOB JIAY EeBILIWB/ME- CPaBHEHMNSH B
e anbTepHaTWBHBbBIX MCTOYH KIKQRPEL N OTRNM DHONM DAaLMNOHHBIX MeTO0[
oBocHabxeHnunsa (OAN, BANKA)N e unwnaH ocMraennbeHHoV- BblpaXeHHOCTM!
Xoha KOpPOHapHbLX apTepwuii ciglr,embl .JTA 'y naumeHToB ¢ [OOC
BtTopbMm no pacnpocTpaHeHH®OTAaUT aBMA%) ¢ [JaHHBMU paborT
nom OJOCMNX B HaweW BbOOPKIEOCBE/MEHBHR- UW3YyUYeHUL aounarH
nnaA T a ybanrcHr Har: JOCIMNX ¢ NOEIOIZEM @®MKHOCTETN MeTOoOAOB Kapauo
OMXMN wn TMA, npM KOTOpPOY HeTEBOBexc CcCTH - Ha 3Tane npeang
X onpepgendanacb aHoOManuAnNAfyHrmp oA@aHPN Aep o, 11] .
ayrm Ao (n=2) ou (kmodpKTalwHmasB AnpoBeJeHHOM HaMW WUCCINE
e coyeTaHune aHoOwMaAWHUWME TCODyYCEMNEeHUNN conyTCcTBYlWNX a |
okaMm Ayrm Ao OTMeuyeHO BPpP IO O NIMIAOrVMH OKCOT/MMH-€ C K U X MHCTPpPY!
TBe paborT Konner [ 6] . MEYGDMMP OB POBABHLCOKME MNOKaAaASI i
Tun OMXIN BcTpevyaeW%hsa TOoMBKEC KBNS 3 dPPekKkTMUBHOCTU: B
yaeB npu AJOCNHX [ 7]. B HaWwEeEmawapgedoBaAbX aHoManwni
OBYKOMMUTUPOBAaHHBN OMXR aGiwman&kK/BXiObina 60n1ee 3dpdhek Ty
o@rHo pebeHka (4%). KT u MPT ceppaguya,oumnpbHHaHKH®G €B Q&
YHU DU LU POBAHHEBWR onar HOZYMAHMEBE@KMAN TOMOTIr papmuuyeckKkmx Me
roputm npu AOCHX BBUAY OOmMpeagénawmmam oHebonbwnmx AMMOMN w
yecKkon BapumabenbHOCTU no@PMKE, Hel eo nep/eygsero WM x Ha TakTwu
H . OnarHocTmnmyeckmnme WUHCTpPHEBUEHTZANAN@MM@BHEPABHEHNUN BO3I
M rpynnb NnauuWneHTOB, Kak mpaBBE/NGB, OLEHK&- 3KcTpakapgua
DT C A mcxopms M3 npeagnoyTneMHiLi TRpawgoODpak-BENbyaay PXOQa
HKP®T O Kapaouvnoxmpyprumyecikwwarop agmmwem omMmeTogumkam (p>0, 05
pa M YypPOBHSA «hAOBepua» CNemMoBpMCHRaAaMOTNFYWYEETBUE CTaTUCT
M N MHCTPYMEHTaAaNbHOW AMNATMODETMYK U4 d ST, b 8P wWmMmbOK, -EOony we
TpaHcTOpakaneckKilaa KXOwu MBP/Tn a4 n wn Ha XuUpyprumyeckyltw Tak
paua B npegcTaB/ieHHOM vVowmépoOBakeWWNpEeLgeNneHNne Tuna I
kas3anum OWMOBGOUYHBIX PpPe3yNbTadT@®BbL BY OmM@Re,yeHTa c aHewmManwu
HUM aHaToMM4yecROMMX. Thakn @MHT a, rMnojmunarapxcrranjmal ko p T
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OPUT'MHAJIBHAA CTATHA

CPABHUTEAbHbIA AHAAU3 OLLEHKU UHAEKCOB HEPPOMETPUU B NPOTHO3E
NEPUONEPALLUOHHbBIX PE3YABTATOB OPTAHOCOXPAHSIOLWUX MOCOBUN Y
NALUMEHTOB C AOKAAU3IOBAHHbLIM PAKOM MAPEHXUMbI MOYKHU

M3mamaosa A.A., Cuporta E.C., Aages tO.I., Aaxmes A.P., Iy3akos K.b., XKoaayoaes A.A.

MepBblA MIMY um. WU. M. CeyeHoBa M3 P® (CeuyeHOBCKWUI YHUBEepCMU:

eJIb uccjieaoBanuss. Ha OCHOBAaHWUM JaHHBX MyAnAbTUCOIUPAaNbHONR K
P nNpoBEeCcCTUW CpPpaBHUTENbHBAN aHaNu3 OLEHKW WUHAEKCO
(RENAL), Preoperative Aspects and Dimensions Used for an Anatomical (PADUA),
Centrality index scoring (C -i ndex) B nNporHos3e nepuoneparmumoHHBbX
XpaHAawWNX onepaunmihi B HabnwapeHmMAaXx € NOKaNM30BaHHBLM
MarepuaJjibl 1 METOMBI. MpeoseH aHanMs3 pe3ynNnbTaToOB nAanapocKkonw
nNauMmeHTOB C HOBOOOGBpPpalOBaHMAMMU NapeHXUMb NOYKMU. -indBxacuerT
BbIMO/ZTHEHbL BPayvYyoM NyyYyeBOMN [AMUATHOCTWUKMW NO JAHHBM MYyANbTHuUC
dbunm ( MCKT) M ypoompawmMUu-HA@OTopcoHe HMiH 0 onepauyunmn. CpepgHum
55,27 (48 -6 2 ) nerT. CpeagHaa npogonxuteno-abO0ybvMDRREPALKPe A4
TennoBoWn unwemMwnh61D) OMnigEYT, o6BEM K poB300n0o)T evprm. 1MPo3c, N5e o nlely
Hble OC/NOXHéHnWanpa@aBsaHb Yy 6 (8, 6%) nauuMmeHTOB. YpoBeHDL
duneTpaygun) : nepeag one®aa,use nmsr/s5mM B/ 1(,6723 M2 ,— 72,65p8B3F5 -2 4 4.
83, 25) Mn/ mumu/ 1, 73 m2. MeTtTopgamMm ogHOMPAaKTOPHOINIO U MHOT OQ
OHHOroMmamamP@LuEeEHeEHaAa BO3MOXHOCTb UMUCNONb30BaHMWSA pacyeToB 3
BpayamMum JnOyyeBON AMarHOCTUKMW W yponoramm Kak cTaTumcTwnuy
WeHMNn BPEeEMEeHW TennoBOoOW unmwemMmm <20 MUHYT unanm =220 MUHYT;
MUHYTITun 2120 MUHYT, obbemM kKpoBonoTepu <100 wMn wunwu 210
Peaysnprate. CpaBHUT €N bHbLIW aHanus MHAOEeKCOB HedpomeT-pUuwM
MOAensawm nokasan cTaTMmcTunuyeckmu 3HaYunvope gHasnneayemal pb a

RENAL3D -7,21(6-9) , RENAL-MBX(® -9); PADUA3D -8,34(7-10) , PADUABEBBKE-
11) 3inde®3D —-2,98(1,69 -4, 123 ,nd@ x MEXK4B (0,8 -1,8).
MHpoexkec PADUA3D ctTatTmcrTunyeckKkm 3HayYum npwu oOogHOMGaKTOpLE

Hom(p=0,035) aHanmae B NPOrHo3e BpemMeWwsd MHARBRKBOB20pEBEB
HblX NO pJgaHHbM MO®Kiglewma m3D He nNnokas3an cTaTUCTUYECKYIW 3Haduyl
HOM W OpHOMGaKTOPHOM aHanMmi3e B NPOrHos3e ANUTEeNbHOCTW oOn
o6béMy KpoBoOomoTepu <100 mMn wmnanm 2100 wmn.

OGcy:xmnenue. MpnyaHpasdnmunmiic B 6annbHOW OULEHKEe Mexay Bpad
mw yponoramwmwu, No HawWeMy MHEHMUIO, cBsA3aHa Cc TewM, ytTo pac
HedhpomMeTpum Takwumx, Kak pas3mMep onyxonu, -0O0DN@GHOHHWHOWNKCEAOE
M cuHyca H8Do6bwvpore TOUHBL B onNpejgeneHMU NO CpaBHEeHWUIW C

3akmouenue. bannbHaa oueHka uMHAeKCcOB Hedpomenmgiex RENAW,
nmctamMm nydyeBoW pgumar HoOocCTwUKMICKHTa 1O cBHpoaBd4aaHwM  y2pDo /1 O T a M-U no
nocTpoOeHMNI MMenunm cCcTamRMmoO®WMYpasKIMYBBEAY Jlyywen nNporHocTwUYeE
npeguvkKkauumm BpemMeHW TennoBoW wMwemuum =220 MWUHYT aBNAeTCSH
MeHUW onepauumum M ob6BEMaAa KpoBOMOTEPWU HMU OOLUH U3 UHAEKCO
nonb3o0oBaHmMeOC3PoeHNMN [gmad HedgpPWeGMe TPUUYEeCKUX UHOLEeKCOB 06IE
nogc4YyéT 6Gannos No BCeM TpéM HedhpomMeTpUMUYEeCKUM WKanamw.

KnwouyeBble mpoaBancnumpanbHasa KOMNObHTepHas ToMor padwusa,
pak noykmexHBdnorumum, nanapockonwus.

KOHTakTHGBI Va mma o m A& B Ae-mail: izmailovaa20@gmail.com
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THE COMPARATIVE ANALYSIS OF RENAL INDEX EVALUATION BY RADIOLOGISTS AND
UROLOGISTS IN PREDICTING PERIOPERATIVE OUTCOMES OF ORGAN-PRESERVING
INTERVENTIONS IN PATIENTS WITH LOCALIZED KIDNEY PARENCHYMAL CANCER

lzmailova A.A., Sirota E.S., Alyaev Yu.G., Adzhiev A.R., Puzakov K.B., Zholdubaev A A.

I.M. Sechenov First Moscow State Medical Un iversity (Sechenov University). Moscow, Russia.

urpose. Comparative analysis of R.E.N.A.L. Nephrometry Score (RENAL), Preoperative As-

pects and Dimensions Used for an Anatomical (PADUA), Centrality index scoring (C -index)

evaluations using radiological m  ethods by radiologists and urologists in predicting periop-

erative outcomes of organ -preserving surgeries for patients with localized kidney parenchy-
mal cancer.

Materials and Methods. The study analyzed laparoscopic resection results in 70 patients
with kid ney parenchymal neoplasms. RENAL, PADUA, and C -index calculations were performed by a
radiologist using multislice computed tomography (MSCT) data and by a urologist based on 3D re-
constructions preoperatively. The average age of patients was 55.27 (48 -62) years. The mean dura-
tion of the operation was 124.7 (90  -150) minutes, mean warm ischaemic time was 10.07 (0 -16.2)
minutes, and blood loss volume was 193.5 (100 -300) ml. Postoperative complications were observed
in 6 (8.6%) patients. The preoperative glomer ular filtration rate (GFR) was 75.85 (62 -92.5)
ml / min/ 1. 73m2, and after 24 h®3u.rXx5) iml /waisn/712 .7085m2 (. 5 8.h7e
using nephrometry index calculations by radiologists and urologists as statistically significant pre-
dictorsforw arm i schaemic time <20 minutes or =220 minutes;
2120 minutes; bl ood | oss volume <100 ml or 2100 ml was
logistic regression analysis.
Results. Comparative analysis of nephrometry i ndices using MSCT data and 3D models re-
vealed a statistically significant difference (p < 0.0001) - average scores: RENAL3D - 7.21 (6 -9), RE-
NALMSCT - 7.82 (6 -9); PADUA3D - 8.34 (7 -10), PADUAMSCT - 9.38 (8 -11); C-index3D - 2.98 (1.69 -
4.12), C -indexMSCT - 1.48 (0.8 -1.8).
PADUA3D showed statistical significance in univariate (p=0.009) and multivariate (p=0.035) analysis
in predicting ischaemic time =220 minutes. None of the
els, demonstrated statistical significance in un ivariate and multivariate analysis for predicting opera-
tion duration <120 minutes or 2120 minutes and bl ood I
Discussion. The reason for the differences in scoring between radiologists and urologists, in
our opinion, is due to  the fact that the calculation of some variable nephrometry indices, such as
tumor size, relation to the elements of the collecting system and sinus based on 3D, is more accurate
in determining compared with MSCT analysis.
Conclusion. Scoring of nephrometr vy indices (RENAL, PADUA, C -index) by radiology experts us-

ing 2D MSCT and by urologists based on 3D reconstructions showed statistically significant differ-
ences. The PADUA3D index exhibited better prognostic s
min utes. None of the indices were statistically significant in predicting operation duration and blood
loss volume. The usage of 3D reconstructions for nephrometric index calculations facilitates and
simplifies scoring across all three nephrometric scales.

Keywords: multislice computed tomography; nephrometry indices; kidney cancer; 3D technolo-
gies; laparoscopy.
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HacToAdALwWwee Bpemwms 0 C H 0 BAnatamicaly) € T-imdex (Centrality index scoring)
LOM JleyeHUNSH nokanunsosBaHHOOW,0 7ho- HedppomMeTpuyueckas

yeuykoleToO4YHOro paka (TIekKitke)a aemmwa- DI COM (Digital I
eTcHA XnpyprumueckKkunmn, n@onnonmubsiyciartcisgo n s in Medi ci ne)
TPW OCHOBHBLIX BMUuAA ONE BDXYWEAT: 0 AOOPBr ag-M ar HOCTUKU: MY Nb
H O C 0axHps o Wu e (0CO) nli nnwu O X TOaIH1 @ YOH B @ SH-0 1 TOMOT padgun ( M
wmne BMewaTenbcTB (OYO) n  ambanraHr MBHIGHI@ H 8@ H O 1 ToMOT paccgpuwu
waTtTenbcTBa. PacueT 6annbHOMN oOULEHKMW Bpaduyl

B HabniwgeHnmax ¢ NoKanuvW3IDBae@HRDKN hwpyponorm ocyluwecTBAN
MO Wi MNKP nocne npoBegeHunsa MCEQA w/hmemweMPT.
Ay4ywnmih NPOrHO3 nNo ob6buweWw BbXNUBBAewmwmgamMoiMonpakTunUKe TMNpPOBE./
CpaBHEeHUWIW C NauuvmeHTaMmMu, y XKOB DPWIKK OMPPMIEX- onpejgensanaceb
HATUCGHL oY O, 3gpaKerns COXbEMDMAHASA LEHHOCTHWb HehpomeTpuu
PYHKLUWOHMPY WM X HedppoHOB ¥ 0@H LBLWanepTocrsH 03 e nepunonepauyuno.
punckKk pas3BuTuna MeTabonumyecknow Q@@O,npopMA M OM 3 aK/TIOYEHNSH
ceppespoyaucTbix 3aboneBaHuniBaHkli. npoTtTmuBopeunmBnb [ 8, 9].

CornacHoO CcOBpeMeHHbBM peKkoméagxBMBM HaAacCcTOALWEee Bpewma |
6onbHbIM MNKP B cTaguunm Tla NUEeK OMpaREOBBRE@Ob HbE mccnepos
npoBepgeHne OCO, B caagwmm-TKBHBHBEBYMNMOCTMN 6GannbHOW oOLUe.l
NOTHEHNEN ®OICH3IaAaHO NPU HaAaNUYMETPEXNBBKNX UHAOEKCOB Bpaydyawmwu

KOW BO3MOXHOCTMW oOcCcywecTBAee@mAKmMooobm@HHBM MCKT u vy

£
()
(¢]

[ 2] . OCO ocyuwecTBAAKTCSHA COC/MHCOMBOA/HHMMO E3@DNIE @M NaTONOT MY ecC K
pas3/iIMYHBIX XUPYyPrumyeckKkunux [OLLEeryalao BB MEPEIPHIG3I e nepunonepadl
TOr o, BMgeoasaHpgockonmnmyeckor paT(otBp aHCcCa 6B OHMaMG-Ntof e H M ax € N
HanbHOT O, peTponepuToHeoCKOKRUYeCyarOoOY BY IpTO #“HIHIHIEE @1y N uK
6bo-acCCUCTUPOBAHHPMO €T HIbPMMO XWM-U O NpPpUME HRMKWNHCGBDPY KLNUIA B
PyprumyeckKkummm gocrtynamu Npumuus3BesiNOEIGEHMAT PUYECKUX UHLEKC
OCO B HacTOAWee BpemMsS sgBNsmMpegcwmMaeAaAmearneanocobua [ 10, 11
3WBHBIE JocTyMmMBEeOIHAOCKONMYeCcKBMiicBA3Z N € 3Tum, HaMu 6bln
n/ mnnun paooGoOMMcTUpPOBaHHBN [ 3, TMgacnek MNaBHaNIMDOLEHKPACYETOB
Ha a3Tane nnaHWpoBaHWUA XxXGpypprag@eewoanedpomMe T(RENAL,

TAaKTWUKWN nNevyeHUms B HabdbnwpgeHRADYWA cC-iNdéxP B ppaamiy YeBMWMT HO -
He ToNbKenaerpegwn] XUPYPrmMUYeTKORNO NOOY-POTOT amMmnm K ack cTtarTy
cTtyna, HO Takxe oLeHVWBaeT YoM adiPREME T DP OB B OTHOLWeH
nayumeHTta, a npu nnaHMpoBaHWIENOOC®OWPe Melle M1 , BpPpemMeHUW O ¢
6enbHOCTbL HOBOOOGOpPAaszoOBaHWA @REAPEKHPDEBNOOEGPUN B HabANWLEHM
K1n. Kpowme TOTr O, nepeaja XNpYmee M OBOGBHMABGBROMNI3I OBAaHHbBM [KP
BOMNMPOCHL MNpoOorHosa pucka BOS3HMUkKIkowBuedigr@BaHua.-
pnonepalmnoHHbIX OC ITO@KKHHEH M B P - a Ha oOCHOBaHMWUW [alceBIXpP awyb/-b
CTUXEHMNUSH npuemMneMblX PYyHKLWOWANK@BNXb T € PHOIW TOMOT padul
OHKONOrmyeckmx pesynbrtTaToB CQP@QBHMUTENDbHLIR aHanuns oLueHK

C uenbtw peweHunsa 3apjgay nREBENMAL o Bepmametry Score  (RENAL),
nocobuih nauyumeHToB ¢ [KP B PreappratisBecAspecys@md/Donensions Used for
r’myeckKkoin npakTuke pas3paboana Amatomical (RADODA),n Eentrality index
3ywTCasa, K a Kk Hanbonee B a /1 8coring (CpiomdaedxH)bieB N pPOTr HO3 € nepwu
WK a n bl HedppomeTpuunm (RENAENAL HbiIX pPBIRMOB OpPraHoOCOXpaHSHaWLUI
Nephrometry Score), PADUA (Preoperative umih B HabnwpgeHMax € AO0KanNnusc
Aspects and Dimensions Used for an napeHXWMb MNOYKMU.
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JIOKaH3aIHA Hoe Toueunsiit kpait naTepanb
Bli
«Ny-paccrosme 10 WIC (M >7 <4
A ( ) - - Toveunsiii curyc He BOBJICYCH
BOBJICYCH

«A»- OTHOLIEHHE K TIOBEPXHOCTAM MOYKH: a-MEPE/IHAA, CobuparenbHas cHeTeMa HE cmeniena/
P-3a1HA,X-pe6po BoB/iedeHa 4 HHOUIBTPHD

OBaHa
«L»- OTHOWIEHHE K TIOAPHBIM THHAAM o 9 1 P cpemnii
_|8() ‘ i

Puc. 1 (Fig. 1)

Puc. 1.
a-MCKT, OpraHb 3abpHWWMHHOIO MNMpoOCTpPpaHCTBaA.
6-3D-nocTpoOeHMWe nNnaTtToNoOrmMmyeckoro npouyecca, BbiMOJIHEHHDOEA HM(

«Amiran».
B—-PacueTrT mHpekca HecdhpomeTpumuyueckoihm oueHkm R.E.N.A.L. (7

r—-PacueT wmMHpekca HedpomeTpumuyueckoih oueHkum PADUA (9 ©6an
1(3k30MpuTHaA/ aHAOMUT HaA JoCIkaHWIIa ukupaa)il ) + +2 (I NMoyYy ey HbIA Ccu
cmctema) + 1(lMNonwcHoOe pacnosioxeHune))) .

L—PacuyeT umuHAekca Hed@pomeT gndex 8¢30:054 1)).u e Hkm C
Fig. 1. a — MSCT, organs of the retroperitoneal space,

b — 3D-modeling,

¢ — Calculation of R.E .N.A.L. score (7 (1(R.) + 1(E.) + 2(N.) + p(A.) + 3h(L.))),

d — Calculation of PADUA (9 (3(Size) + 1(Exophytic rate) + 2(Rim) + 1(Sinus) + 1(Collecting system) +
1(Longitudinal location))),

e — Calculation of C -index (3 (30:15+1))) .
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@
-1 T

aHanunse npor Hosa nepumonepagVOOHEH bxn an @i & T nxe Hun a dhiaC ( Ma
3atenemn: BpemMs onepauumu un aonods e@ampkl piocBactmioo-ns ) =7 0 %, 0 0 N
Tepwn no LAaHHBbBM nonydyeHHbmee BiplawsamenuatenbcTtB [ 13].
yposnor awmwu Ha oc-NmopgpaeAuMpoEBdHMA B HacTOAaALWwee Bpewmsd WK a n bl
NOYKM YyCTaHOBI/EHO, UHT O HKN pPuwmHREBAILIZ, uRAABWRe um HCAWAW WK
COB He(hpoMeT pPRHUY ECCTKAOTM C 3 HAa YKNOMBO - PpUMEeHeHNE B paboTe ypo
CTbI He ob6napgan. MUPOBbLIX KNWUHWUK [ 14]. BannbHEe
OGcy:xnenue. HethpomeTpum paccuynTEBAO®BESA
B nocnepHee pgecATuneTmne By XMMEPPEH OOIT MBM3yanusaymmu MC k

TCA yBenumuyeHue Bepuobunkauwmnwme sedBaga@paocTukm n/ naum yp
AHWMW NapeHXUMb NOYKMW Npu Bp HEEAYUEaMHUMC CNeJOBaHUN pac
€BbiIX MEeToOfOB AUMATHOCTUKBBHGAWANxBooaeHManmcTamMum Ny
HOAapPTOM» XUPYPrmyeckKkKor ocmieRHEHMEN O@YXOAU3 e fJaHHbBX MC
napewHXWKMbl HMRO CT&40WMB Nnhlk Ty-ponor amu Ha O C HrnooBcaTHpuone H 1B ID.
O0CO. Pesynbtatbe OCO BO TvHeX MeVp H3aadB U MNKHO HICTT PJY&H L Ee X H 0 NI
aHaTOMMYeCKON CNOXHOCT MY elcKBAOMO OpracG3TOBY@aMe HT oM Cc 60N b W

S £ WD

QI WE X I OOSO 3w
O SSS=sS-T10 1<K 0w

M nNapeHXWMb MNOYKWU U «KPMBDMi pobly yedmem»UYeHNs BbiNO/MHEH
pypr a. CornacHO KJ/IVWHWYeECKOUIME /i KMOOVMMEOHTAaaleT B N /aH MU P OB a.
aM, ona BbinonHeHua OCO wvogcmao NenB y ®FZ € Ae H3n 4 XMPpyprumyeck
na XUPYPrmyeckKkunx poHOGTYy,NTODBOTr HOBKA MHTpaonepauyuwnoHHBbIX
napockonuyeckimi pob6oTbnaropgaps 0OO6BbEMHOI BM3Iyanus
CUMUCTUPOBAHHDbIN. MO WK por pamMMHOT O COoMTa
KonunuyectBo onepaTWMBHBXMO 4 @BMEMW@EB aHMUNSA Bpau nonydaer
TenbcTB, HeobxoagmmMoe [ANA [LAOETTWKEHOMEHOLOJIKEHUT b CJ/TTOXHOCT
HOrFro YpPOBHA onNnepaTUWBHLX HapPRHICCB NO@OL mMazTeKCcCb HedpomeTp
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TRrdoecR. t¥arvaha

eRaoafa

3a0y3a03302a290fg

sarvadacg

ycTaHOB/MTEeHO,

4TO

CpefHss

GesnBHaMd Ouwe x &&E K,48(0,8 -1,8) (p

9092 e6asda¥Yees 0rY¥a920 oaR &a39aYRo2202 3D.
Koopg. CraTtuctuka 3Ha4UMOCTh
IIpenukropsr per}:zz;cmd Cra. Ommbka Basa 12 ) OR 95% Hosepur. unrepsai aius OR
Hwxnsas
TpaHAIA BepxHss rpanuna
OnHO]aKTOPHBII aHATIH3
C-index -0,154 0,242 0,404 0,525 0,857 0,534 1,378
PADUA 0,631 0,241 6,842 0,009 1,880 1,171 3,016
RENAL 0,423 0,224 3,569 0,059 1,526 0,984 2,367
MsHoro¢akTopHBIH aHAIH3
C-index 0,326 0,278 1,374 0,241] 1,386 0,803 2,392
PADUA 0,890 0,423 4,423 0,039 2,436 1,062 5,584
RENAL -0,085 0,413 0,042 0,837 0,919 0,409 2,063
Mo pe3ynbTaTaMCCHIEZYOMBAHBITOM NPUW CPaABHUTENbHOM

COOTI

MHOEeKCOB nokas3ana cTaTucTuyu@®,ckMmO 13)H avHewxvgoye BpayvyaMu nyudeet
pa3nnumne pacuyéToB BpayvamMu KW Y BYPMO jgomraaMmw -6bl10 CTaTUCTMN
cCTukunm no MCKT wn ypawoq@reaimm: no MNPRuUMHaA Takmx pas3nunynii B
RENAL MCK 7,82(6-9), RENAL3D - 7,21(6 - OuLeHKe MexXAy BpaydvamMu nOy4yeBoOol
9) ; PADUAMQ®RE8-11), PADUA3D - m yponorammwu, mo HawWwWeMy MHEH
8,34(7-1 0 ) :inde®3D —2,98(1,69 -4,12). Tewm, 4T O pacuer HekKoTOoOpbX n
Mpwu aHannse BHYTPWUT PY N NIEBKLLXO Bp &dE/PWP-oMeTpPpUM Takux, K @
Yy unii MHOEeKCa RENAL no CTengeamm,C 1 COX HHOOCUTEVH U € K 9N e-MeHTE
TONbKO ABe KaTeropwuwu HW3KGIDX &H OyYyNHEOPIE HHDAIT @M Bl al OCHB B €
CNOXHOCTM nokas3a/nAnW 3 Ha4YuUnMbbeo N@&3 TWOWMIHS, Ba onpepgeneHunmm n
pacuyéT KaTeropum BbLICOKONW cawxkmwowzam MGAKT.u-
CTUYECKMUX pasnunwewin. Hdlpmowa oMHeo6XxXoa4MMO TakKxXe OTMETMUT.L
Heob6Xxo4MWMO OTMETUTGHL, YT O @G&/T/Pb Ay XOoORHBaAa onNpeneneHHO
BpayaMnu JyuyeBOW AMarHOCTUK@PAaXaeTa PpBAADL BbN pa3wmep ony
onpepgeneHNmn 3HauvYeHWUN NOAT pPYPRXNMERE@PBI@HHLOMBEM MOXeT onpe
cnoxHocTtwu (-RENALnNn@d@s) , N MeHmilue I'p aB me p HOBOOG®GpP aH3XoVBMAbH U £
noagrpynne HN3KOM cnoxHeocTtTmouYKRMENAKLpOKe TOT O, HEeKOTOpHblE
6annos) . npuwnu K BbIBOAY, 4yToO ans
PesynbTaTb cpaBHeHnHgeWw-adPyerRqgBOHANbHBbIX pes3synbTaTtos
ca PADUA Bpauvyawmwu nydyesoi peabxogmmen N8B MepaThb MMeEeHHDO
yponoramMm TakKxXe WUMesIn CTaTomdCbTemd, e cak ltH e3 a8y X MepHbIM AuamMe
YMnMble pas3numuma no noagrplynnam Binseexoné€ux mccnepoBaHm
6annosB) M BbCOKOro (=210 6anaoaoB) oOcwea Noad» BIWOyBAAIHMHLI X B 1U3pD
TUSA OCNOXHEHUn, HO He ObAMWO@mEATHWEC AMHAE CIKME AONEepPaALUMUNOHHDOI
3HaYMmMb B noagrpynne cpeaHena Q@OkaTak8 Francesco Por pi
6annos TUnAwN NOMTOXUTENbHYKW PoONekb npwu
Bpauynm nyuvyeBOoOil AuarHOCTUKIW AREIV@OBRAMMIIA NOYKKNW C Lenbio
C-index B 35 Haobobnwap:HO¥RX EDHKEOM3INNaHMUpPOBAHUM n MHTpao
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HaBurauyumm B 21 HaOGPwOgEWEWNAKDIA 3HauyuMMOCTb OoO6M1apgan WHL
cn®@dCcTBOBANN YMEHbIWEHNIO BPRMGEC TIeTdOBWIN -yBppoatyoar vamM 1 Ha o
Mwemumm MNOYKM NPU CNOXHBX OEOHHA-MDREROBmMaNnaTonNor nyeckKkoro
HUW Jyywer o TnNOHUMaAHMUA cocyauetimasmwpamaTooCcTalbHBX WHAEK
Muun [ 16] . CYMUTaAaHHBX nNo pAJAaHHbBM MCKT BPp

Mpob6bnema OTCYTCTBMWSA NpO ®DIM a HACUTABI €HHOHCOT-U K ” n-y 3 ®n oBr paavHna, I

ro BOCNPMATMWSA BHYTPUWOPT aHHGOGIE TnoorkarsppaipucireaT ncTmnyeckyt 3
CKOW aHaTOMMUM MNOYKMW MNPMWBOLOMHOTKO PAKMY,pPHOMOMN OJAHOMPaAaKTOPH
Mbl He€e MOXEeIMH OC3NMPPo0 B aTb B O3 HIMXMIOB®3 € ONUTEenbHOCTM onepa
Hue nepuvmonepalmnoHHBbX OCNOKPOeBEBDAOT epanii -
CTBUTENbHO, CTaHJapTHbe MeTOLHOMEPRYOEA/RPEANMIIP OHA MU Hawe
LWOHHOTO oOoO6GcnepgoBaHNA B OOWMENME CICOBRBPBAMGT HIAOB-TA €T C A cpasBH
ro MCKT wuw/uvwnun MPT He nN03BOUUBITP alCGHH/BYT'WOIBT bUH 4 EK C OB He dp O
nNonTHOE npeagcrtTtaBneHmne o] pacumnmoPmAX@A B OpPYTI HO3MUpPOBAHUMU r
XO0OMTNW nNapeHXUWMb NOYKW U eé oBBanNvMpenBwowaga-aToB OCO -wma ocC|
HMsg Cc cocyaucToOW cuctTemMol MBOBMBYanuMmsauum. [TonyyYyeHHBIE I
Mo ™MHeHwuntw Ukimura O. etrt aalbl. , N oHoRYBEMPrkaw-B a 10T 4yTo TOWY |
LWOHHBIE TEXHONOIMWKW C NOMOLWKIIDPT MEHXSMEKPHIOTOAOXHOCTHN ONYXO
BugeonsobpaxeHnmsa Henpo3payvyBaDpemDAyXHDHIUNA UCTeneHn 3aBucwu
Nnonynpo3payYyHbX 3N1€eMEeHTOB HPPMAABHUDALMMH,a-MCNONb3YyeMOT O
TOMMUMU MNOYKMW HanNnpaBNeHb Ha JRPEWeBUEHedppOMeTpUHn. 2To0T B b
npo6nembl. Tak BNHPEEBEBRVMMCHPABHLM [JOMNO/IHEHMWEM K COBpPpEeMEe
BOW wmwemMmm npu OCO nexnmT KOWRENUMOBCRBAbKY MNepeHOCUT ack
TOMMUYECKOTN peHOBACKYyNsApPHOINWC MBMXIPDE@UNE CNROKKBAKI AT € /1 b He hpom
uunu BeTBel noyeuyHoOM apTepman 6D P&’ M YTHOOU EOH » Ha BoONnpoOC
nopapgka no OTHOLWEHUI K KpmewT oHIwXyalmni3 auummum nyywe 04
O6blYHBbE MeTOofa,bl TpexMepwoic T KAiyxonwu».
PeEKOHCTPYKUMUN nNpepcrtaBnawT BcCclHe T@UT acTTkpay Hawer o mcece
TYypb (NOYKYy |y QDYRE@AbIE cOoOCyAgmMNmak HeboNnbwaa obwWas BbLO
Henpo3payHble 3/71TeMEHT®bI. T a kTMOMB , O GoOpgaH3oOLMB,H TR OB OIW ©U peTpocC
TPeEXMEPHOM PEeEKOHCTpPYyUWUPOBAaAHPpAaANKMT eAB OOPGEIKELZOB AHMU A .
HMUM C€C [JAOCTaAaTOYHOMN aHaToOMMUYecCKHdOOoEMER /1 MN3pac-B € L € H U e Lanb
unmelh BU3IYyanNuUaIuMmpyeTcsa TONbKMHOTOUTRHTPOBSUKb-NCCeJOoBaHUI
Has cocypagucrTasd ceTb, OAHAKO/NHEGQOBPMYMABGNIOLOEeHNNA, C L
noykKka He nNo3BONAEeT BHYYPMAURUPOB-EDBEennmpoBaHMSA B ypono
NoyeyHble B3aMWMOOTHOLWEHNA OMYXWOTIMKELN m/pmn-onpeneneHnsd ne
nerawwmx K HeW apTepuni. MomawwMyr e MALSX®Ma B onpepjgesiet,|
ue e Bpewms NOHUMaAHMWeE XNPpYypireonm 1 co@dgBeAFoB ¢ [MNKP.
cTBytoweim MHTpapeHanbHOI a H a T daMmomeHur.p 1
OCO ocHOBbBaeTca WMUCKNWYUTeENDb HDal /HEH anAsp e@H e HK a MHOEeKCOB
onepaumnoHHMBO KpTaxXxeHunax B copivewr aRENAL, PADUAXx €E€neunanuc
c MHTpPpaonepaLwmMaonHaHPoOC K O MMy e K OB ON guarHocTuMKuN HECKICHOB
BM3Iyanusaunmelm n OBYXMEpPHbBMW yBpapamBy KYPOJTOT amMMu o o
BbIM MccnepgoBaHuem [17]. nNocTpoOeHNnIm mmMe nu ctTatTmnmcTtTunye
OCO 4aBngaeTcCH4 CNOXHbBM oOp@BaMMBEbLM Jlyyweim nNpPpor HoOCT KUY E
BMewWaTenNbCcTBOM, MW NPOrHO3IMEOBKAHMEE JvekpaNlph i B P BEME@HER MM RN J
nepawmnoHHBIX pesynbTatos, EE20ONBDAYEHAB NSKEeTCHA UHpAeKC PA
OHKONOTMYecKmMUM n PYHKULUMOHBABPHEBMB MECK®OHMN onepayumm u 06
Sawm, nveer nepB®eae@eUnHe@OeELTIeAPpMN HU O[QMUH M3 UHAEKCOB CT
OLEHKW COOTHOWEHNUA pUCKaAa MADOMPBBRPOECO nNHCNONTBSOBRGSIERN !
cpaBHeHUw ¢ OYO. Ana pacyéTa Hed@poMeTpuUuyYecKHMHX
PesynbTart bl Hawer o mceceeqroBaeHMAN B npowaeT NOACUYET

OLeHKe nNpemynXHDPWHWMWOILHLE K COBT pEMEePPOMETpPMYECKUM WKasamMm.
(RENAL, PADUA, C-index) pgnsaonmTenbHOCTMW Herounuk ¢uHancupoBaHuA U KOH-
TENNOBMEMYWYAOBHLEKMAOBONOMEOWMKH  (IUKT UHTEPECOB.

LONXUTenbHDEmTaAOCOH A NN YNNG - ABTOpPb AgaHHOW cTaTbWn NoAT
cneonepayuvoOBEBRABXHEIEUTIOMOLWbLI CYTCTBUE HUHAHCOBOW nopgpepxXt
NOTNCTUNYPERCK PEC C N GHHOIMM@GBLRI 0O HWA U KOHGAMKTAa MUHTepecoB, C

onpeageNemnoHanbONbmWMEBICHTOM Y € - XOAMUMO COOOWUTGL.
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HAYYHBIN OB30P

BO3MOXHOCTU MATHUTHO-PE3OHAHCHOW TOMOTPA®UN B ONPEAEAEHUU
NPEANOAATAEMOW MACChbI MAOAA

ChblpkaLues EM.1, KaH H.E.T, Tyc AN.1, Ceposa H.C.2

1-d'bY «HauuwoHanbHbBIAW MEAUWUUHCKWUW mMccnepgoBaTenbCKWUN LEeHTpP aKywepcTB.
ka B.W. Kynakosa» M3 P®. r. MockBa, Poccwusa.
2-oF'AOY BO MNepBbint MITMY mum. WU. M. CeuvueHoBa M3 P® (CeuyeHOBCKMUN Yt

npejgeeH/me HOPMaAaTWBHBLX MNOKa3aTenewmw pas3MepoB HIMPep}n
OAWH M3 KNKWYEeBbLX MOMEHTOB B OLEeHKe ero pas3Butwunsd
HOCTW. Mpun 3apgepxKke BHYTpPpUYyTpobGBHOro pas3BwutTwns, Tal
YNTeEeNbHO BO3pacTa&gUEP@KAOT & @eoHaTaNbHbLX PUCKOB.
Macca nnopga (NMNMM) ga9BnseTcd OQLHMUM M3 OCHOBHBX (MakT

Ky BefgeHuUsa OGepemMeHHOCTWU, CpoKOB M cnocoba popgopaspewet
nNpakTUWKe NpPpUMEeHAKWTCA fABa AO0OIGH oEIpwexygememwucagdlMI: KTUHMYECK
KOBOI. Mpun S3TOM TOYHOCTbL [JAaHHbBX MeTOAUWUK B HEKOTOpPBHLX C

HUWUTHOE30HaAaHCHad TomMorpadumua ( MPT) yXe MHOro neT MUCNONb3
KayecTBe fgononNHutenbHEr Y3uMcopeajepakKim@ HHbBIX aHOManunmax pa
MPT noTeHUMANbHO MOXeT ObTb MCNOANb30BaHa B KauyuecTBE€e H:
nednwuna TMMI. OpHaAaKO WMPOKOTNo MNPUMEHEHUWA BBUAY [OCTYNHORC:?
noagxopn He Hawen-n. B mpla D@ o®@@GDO@DEI M CbIBaemM pas3iMyHbe MeT !
cyxpaem NPUMEHMMOCTb COOTBETCTBYROWMUX MNOLXOLOB K KOHEKDPE®E
puceka, a Takxe npepagcrtaBnsseM CBOe BugeHume o6yayuwero MPT

KnwoueBble aCapemaonaraemMas avMaclmc@e Hnamoaib Hasa AguUar HOCT MUK
MP T, MaKpocomMuAa, 3ajepxXkKa pocTa nnopga.

KOHTaKTHBIA aBTOp: C vipail: aegaesekshie @iail.ru. e

Odt 60603 otYfRPIRYAY 6. b.., dRd® @. 0., QaBa¥Roammpadd sRya
9 abaooRozoae Baosay IRF®»DIONe axdRYRa9 a6 9o REIRMR24;d&B)R21-
130. DOI: 10.21569/2222 -7415-2024-14-1-121-130.
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POSSIBILITIES OF MAGNETIC RESONANCE IMAGING IN FETAL WEIGHT ESTIMATION

Syrkashev E.M.1, Kan N.E.1, Gus AL, Serova N.S.2

1 - V.I. Kulakov National medical research center for obstetrics, gynecology and perinatology
2 - .M. Sechenov First Moscow State Medical University of the Ministry (Sechenov University). Moscow, Russia.

etermining normal  fetal size and weight is one of the key points in assessing its develop-
ment and normal course of pregnancy. With intrauterine growth restriction, as well as
with macrosomia, the frequency of obstetric and neonatal risks increases significantly.
Estimated f etal weight is one of the main factors that affects pregnancy management,
timing and method of delivery. Currently, in obstetric practice, two main approaches are used to de-
termine fetal weight: clinical and ultrasound. However, the accuracy of these metho ds in some cases
is quite limited. Magnetic resonance imaging (MRI) has been used in obstetrics for many years, main-
ly as an additional to ultrasound for congenital anomalies. MRI can potentially be used as the most
accurate modality for determining fetal weight. However, this modality has not found wide applica-
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tion due to the availability and cost. In this review, we describe in detail various methods and formu-
las, discuss the applicability of approaches to specific groups at highest risk and present our v ision
for the future of MRI in obstetric practice.

Keywords: estimated fetal weight, prenatal diagnosis, fetal MRI, macrosomia, fetal growth re-
striction.
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npefgeneHme HOPMATMWBHBLXMANOKA A3 a -
TenemBMB®OB W nNnpepagnonara@mepe@ble MCNONb3O0BaHWUEe Yyt
Beca NADPP@ OAUH U3 KNKN@BHMXEeCcKOh wMeagmuumHe O6GbNO B
MOMEHTOB B OLEeHKe eronepeas3dBMTmeiT AHaszafjg akyuwepomwm Al
HoOpManbHOT O TeyeHUus wE@eBekape nNpuBpenBDIKYBMAepr p

cCT K. Mpu 3apgepxXKe BHYTpPUY TMHMHYO GAKPaABRBKY IO NpakKTuUkKy,
TnAa, TakxXe Kak M nNpW MaKpweEe oOmMpe@jn s/HarfdaemMor o Beca nno
TeNnNbHO Bo3pacTaerT YyacTOTaoUuaEeHKLIe p G ItxK mpoBojgumnacehb H i
HeoHaTafnbHbLX PplpegaBnaraevMa®Kpgxe®cTMW XMWBOTa nnopga, mo:
nnojpa #ABANSeTCcCsAa OAHWMUM W©W3 OMBBBABLIYO0OWAEBCDWM K HJaHHOMY 0o
pos, KoTopble BAWAKT Ha TaKknobgBpBewmew®mmMmapaeTanbHbh paasi
peMeHHOCTWU, CPOKOB MM cnocodmrmBep®fopasepaeype ofHOW uns3
eTcCHA dopmMyna, pa3paboTaHHas

CTBOM B. H. Jdemunpgosa. B O aH

ey y4uTbBAawWTCA pasmepb [ ONOBKMU
?;;m)- MeTp XMUBOTa, nonepe4vyHbd pas
g AnNnnHa 6GeppeHHOW KoOCTMWU. dopm

g 40001 al ., OCHOBAHKMDCA& OKO@PYBbL W"
Ewm_ BoTa, OunapumeTanbHOM guamertTp

: pPpeHHONW KoOoCTWU, 6blna padipsaboT a
%zzmm_ rr. M nNnpogeMOHCTpPpUpPpOBAanNna Hal
E nokasaTenAMW TOUYUHOCTMU OLEHKMU M
& 100 B TeuyeHue cnepfywowmx pJecaTunnine
ol paboTaHoO LOCTATOYKONUBETH LB®-

0 1000 2000 3000 4000 5000 6000 MHBIX NOAXOJOB, TeM He MeHee

Bec HOBOpOXIEeHHOTO (T) TOprI71 BKONKLO4YaerT 4yeThblpe B bllie OT

Puc. 1 (Fig. 1) Kas3aTena p[O CcuUX Nop ocTaeTc

HbIM NpPpegUMWKTOPOM Macchb No pfga

TOM 4YyuMcnNne NpuUu onpepeneHuWmunm Ma

Fras L e nnopoB K CpPpoOoKYy recTauyuunm [ 2]

3aBUCUMOCTbL MEXAY MacC @@l um OCHO®IM UuUenNbl onNpepgeneHns

npepnonar aemoi Maccoi nn fLa ABNAeTcsa fAeTeKUuumsa KpanmHMHX
Hadl ock et al c Mcnonbs3 CKONbKY NO AJaHHbBM MHOXecCcTBa
OKPYXHOCTM r onoBbl, XMWBOT a HoO, 4T O MMEHHDO 3T WU rpynnbl
(r=0,959; p<0,0001) [2]. Hanmbonee BbLCOKWUM puUckKam pase
. . NPUATHBIX NepuUuHaTabHBX WCXO/[
Fig. 1. Diagram.

BaXHBbIM AaBnNAeTcCSd OpBRAaMBHOLWC
Relationship between birth weight and estimated Beca npu MHoronnopgHoWw OGepewm
fetal weight (based on Hadlock e t al using meas- OTHOCUTENbHO HebGoONbWasa pas3HMU
urements of head circumference, abdominal cir- na npwu poxpeHunm numb60 BbHOOPOUY
cumference and thigh length) (r=0.959; p<0.0001) HUue pocrTa, Ocob6eHHO npwnu M C
[2]. LBOWHE, MMeeT 3HauyuTenbHOE

pnHaTanbHYyt 3aboneBaeMOCT®Hb
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[Bl HammeHbwasa cpepgpHAaa abconHHTOH s sSoiupab, K aBpac T aHWe— BX OTpaN-0 H

no cpaBHEeHUNIW C hbakTMnyeckKkoHRnwammumpew 6agra@a NpegnoYTUTENDb
nNPpUW POXAEHUU NO fJaHHBM pa3mmeHMPThHepmMHMYyKULMNENW MaArHUTHO
ona 2D Y3W cocTtaBnaetTt 8, 24CH ygrnade TOCOAH, O N MO D- NMoBbLIWEHMUE '
HoWw wnm 11,11% p[pnNnsa MHOT ON N O AMHI0OAL ab edbpoeriveeeH H1oe-M Ha 20 C unmee
ctu [4]. MoaTomMy B HekoTopwxXphppadotd®f ,nms amoo-my MPT nno
BblEHNA TOUYpHOZLWMKIL MM Beca paoOcMaTH B OOBIYHOM pexume ¢
puBanocb TpexMepHoe Y3W c¢ (uconeoubbH3bDAB @ K @ B o dNMOLT UIEOHLLE H U A B
o6bemMa BepxHelW KOHeUHOCTMW Tie/b®D) MHDTO PAE - TPUBOANUT K 13
TOPHOTO NMoAXxoh4a C nNonpaBKOpany phe bomerepmnm@em Ha 0,50 C.
nnoapja n pas3/nunyHbE MaTepUuHIE&KWRE APBrHUEH pekomMeHpagyeTCH4
(Hanpuwmep, caxapH®bli Onabempsatldb Tpwca, MBeB®E,C OepeMeHHOI.
pocrT, npnbaska B Bece un T. MHaal[54d. Hanmnmuumn LONT OCPOUYH BIX
B npocnekKkTuUBHOM wuccnepgosammenaedPTetc MHAOYKLOEeRAOMATr
al 6blNnn pas3paboTaHb dGopmMmywerth,eey@uTboiB@-O0pPraHso cnyxa nJ
wu e 6GnnapeunTanbHBbIN pas3mepwuy lolklpy xpamesTpa OepeMeHHOCT
XMBOTa, oO6bemM BEePXHUX UM HBYPpEwWws poegwsesosyeT [10].
cTel. Mo CpaBHeHMNWWwW <cCcoO CTaHpgaO@mmMHwmeum NY 3BCHOBHBLX aprymmeHt
(2D) LJaHHbBIA nNnoaxon nNokKkaslanByBenwaprumae MPdu-sAaBnserTcsas CTOl
HOCTM npeagnkuunm KPBNHBLXC PIOK Pl MU [JOCTYyNnHOCTbL O060pYy[oB
recrtauyumu (NMMM>4000r) c 5, % H@e, 8qwWBEB unbgrH,upamTe YBUN n
OoHakKo, npu nNpoBefeHUUN [JabARPHAUIMKIO USETBIEIbHO CJ/OXHO, Ta
LoBaHUIW LaHHas+ MeToaANnKa nmw3jom@e BIl&goMBpenrrmMmeeT CBOM YHUKaA
MMy uwecTB He nNpojgeMOHCTpPUpOBRIETaBa7u. HegocTaTKMU. Ho ¢ Toc
Mar HunipHeB oHaHCHas+4 ToMou pwaachmm MPT yctTynaert 9 KBMUB A/
( MPT) ABNaeTcAa OAHWUM U3 COPRESMY KB MHPEepuccnegoBaHMIo.
CNekKTMWBHBbIX M edTeBmOONB guyar HoOCWMPBR&maHMpoBaHMAS B 6GO/bLWMBHCTB |
KOTOpbINR obecneuyunBaerT BbhiCORWBBUERBLMECTTIBEAT ULeneih un 3aja
Hbll KOHTpPAacT MATKWUX TKaHeNor gpawmmyws aeB3ym-30 MUHYyTawmu,
nMs3aunMiow aHaTOMUMYEeCKUX ocobeaeHoaTe®bbemanmsyiona TpebByeTcs
BaAa3MWBHOCTb W OTCyTCcTBUE UOMYBUpPpYDbluer GowmpaweHmne BPEMEHDMU
nyvyeHwuns, YTO NO3BONAET MUCNDOBEEPBRAABELHA@HHYIK BONKNT CHM®N3 MU
METOANKY 4ns M3YyYeHUSA palnploGCoOmN ®/J O0OBMEHKMTI U Takum obpasow
pa3nNMyYHONW nNnaTonormMum MaTepugumymHmo@g®ab. PaHee
npumMeHeHNE MPT B aKkyuwepcrTBE b HWTepPUTS PbE.
nocob LNNTEenbHOCTObL IO mccneposaBimeipeoieocomm@efenedHne npeagr
BOXpgatwuwer oc A BbipaXeHHDbBMN aBpeTceap ank/roagvem N o A aHHbM MPT 6bln
Ha M3o06paxeHMAX OT ABUXeHUMNIOndnorgagy :C Black-er et al . ony
AB/MEHMWEM «OBICTPbLIX» WUMNY/IbCHIXb NOTMeEemoOwBAs Maccb 3241 nno
TenbHocTen (EASISRARE, FRCE, S SHFeSaEe nA x recrtayumnu [12] . OTH
ap.) MPT npuobpeTaeT BCe O0/puUI® C3IHa YEHVLE OBRA [0aTEHVMIOCINOT EB1E
npeHaTanbHOW AuUMAarHOCTMUKE. HO ®MakTuMmyecKOW wmMacchb N0 pf[aH
IlorenuuanbHbpie PUCKH NIPOBENEHUSA cTaBuMa 3, 0%, no —ma HBHbIM ONAV
MPT. BblUUCTEeHNSH MmMm mcnonb30Bain
OCHOBHbE puUuckKku (namnm nodomwoBB® NIPEFHK- onpegensaTsb Macc
T bl) npwu npoBefgeHNN MPT <cBRA@RAal, Bipee xypec nepgoBaHusg 6blau
BCer o, o NOTEeHUMWaNbHbBM TepaMOIT@HRHXEM CBOUHAY KLMUWEN Marlr HUT
pnencrtBunem e(cCltpTroenneMeHHOCT ) , N HIgGWOHI®RK cCcpe3a 1 C M. CX 0 Xe
BOM TKaHe#lhn MW akKycTuyecKUMm Tuey/MOHvA A( Hre@draeniHoOo c T b MMM (<3
CMMO OT CpoOKa recTtauunmm) . OuelM& OBCAPHRYOM W®TC/NenoBaHNM
METMUT b, 4yToO Ha ceroaHAWHWNW2280eRAAa Ll WHeH TcoyBwe { 13] . MepBoOe
CTBYeT /unTepaTypHbLX AaHHBbBXKPYNBaOeLmdwouwer-e K TUBHOE mcececne
CKMX nocnepctTBUAX MNPU N poO BBHOIEOHIMHYE HBEe Bk OHO-03 rogy T pynn
TpacTHOW MPT B nwb6omn MepHwe Cilde [ Aetf . B ncexiemwomBaH NES 0
ctu [ 8], npu STOM NPOBEeAEHROB N C KOG MDEPBIAMH NGIbI /Ba BbiNO/JTHEHa
I TpumMecTpe HEe peKoMeHAOBaHIVM (@B aowewkkiaoM e FIMI. Mocne o]
HnemM MuUcCcCNefoOBaHMWMN NO XUW3HaKHEBMUWNEBOKAa3sMa-ca BbLNONHAMNOCD
Husamw, CBSA3aHHBX C COCTOSAHVWURMBG JCcEoEHmMmemMa-OTHOCUTENbHaAaS*H
Tepwnu, Hanpunwmep, aHomManunm nfoMlibo xeearagmmoa - 3, 7% [nA MP T
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y3un, 4yToO nogTBepxapgaert pes3swcibor/BbT3blo Bpauee® nonyasTomaTuuy
BbiMOGIHHBIX MCCNegoOBaHWM. onpepgeneHuna MMM [19]. UacToT

B 2013 ropay ©6b/10 BbIN O 1 HKEPHYON HIBIXO CKT €& P O K Y recrtauymnm nn
TUBHOE mccnepoBaHMe, B KomepoeRNaBKOMmPMM ITMAacTOTe NOXHOT
188 nnopoBB Ha cCcpokse?2 reeegauyems yha®d taToB 10 %) B npepagerna x
[15] . AHoMannmn nnopja Haob/pogaopmrcespeBeHUES cocTaBuna 989
(8, 5%) M3 188 cnyuyaes. Mpus mreoHvi p e VPR z@mwOMW KU Cc 67% np
HbIA aHanns nokasan, YTO HaoPMbBOBEANH PYBU. B 83 cnyua

Mauyum He BnuvmaerT Ha nN/AOTHOCUIMbN MUMIIEREO 5 N POHLEeHTUNA BblYUC/
Lenb MNpPOrHoO3IMpoOBAaHMWUSA Beca pfucnunespempmempdeTaoom 3 Hepgenb [0

o6bbema Ha Maccy) . OueHKa cnTpoeThal oolME eAFRewWDEH M S N0 HGJaHHBbBM
Maccb ocTanbHbLX 172 nnopoB 786ja nop QEHHSENMEYY 3T OYHOCTbL O
Ha 3400PpO0BbIX fJob6poBONbUaXx.gen@pume HV aH/BBEAX NTO[JOBLUKM ©Pp Ot
owmnbka MPT no cpaBHeHUWw clNHPAxTOva@eapos@HTNAA (nNpK YvacT
BecowMm npwu p ccloeTHABM N a B C PlOBKHErNe NbHbIX pes3ynbTaTtTos 10%)
2, 6%. OgoHUMUM uns3 Hanmbonee B adwHebMX MPET3 ycrobcTTaa-B M na 100% (95
TOB fAaHHOM pa6oTb ABANAETCSHbLWO ,MHTBEB &mALGOMA] , 188 2u 3 18)
HoCcTb nnopgpa» (OTHOWeHWE ercpmaeeHnio COHTSMY YOA5 % 1AN nN352
MO XeT MEHATbLCSHA B 3aBUCUMOCITMWU OF blMCQP/DHKEH neme -Y3 M [ 19] . Kp
pemMeHHOCTMU, npM S9TOM CYylWeCTPE&RAMDAHEHME Opa3p/MM-MHOT ONJTOAHOIR
yadAcb MexXAay nnopammsMc cereapamguomMPT TakxXe [feMOHCTpPpuUupyer
HelMm paguabetTom (IFcCca), C 3a0R@PXKXOUWBT aBTHBY TQO UG AMHAKOBOMN TOWMY.I
yTpob6bHOro pas3BuUTMUA U nNnnojgameHwe3 npEANoMamaemoli mMaccbl,
3TOM aBTOpb nonaratwT, YT O T4aIKIO BMOOWD TNBpeVp »oaaeH-o M No AHOW Gepe
HUA p[faHHOTNTO @eHOMEeHa Mu pas3pabmeodsl ompemexieHua O00BHEMOB IO
hbopmMyn BblUMCTEHNSH nmMmn s r rayHem VM PIC rcha
HeobxoaouUMO 3HauMmTenbHO 6GonNbwWeBNKOoOCOWEKRKDBABEAELMON MacC C bl
COOTBEYTHCUIMBX C/Ny4Yaes. Aa no pgaHHbBM MPT nepBbM 3Ta
B 2016 ropapgy Kadji et al Brpagmpmaeb@Garasrenr onooc-6 be Mma . O6 bly
nyaBToMaTMyYecKUin mMeTop[ ONpeiSe@TE€WN AN YO MB bige/TeHNs 30H
nnopa [11] . ABTOpb MNOKasa//KuaX4®9™MO WNIBC NMNOO/VIbY3H0e-H H bl X cpes3osB
BaHMWe [LJONONHWUTENbLHOTO Mp o rHpoaiM, M HPT OH T@ G H-0W M AU aKcuUant
nevyeHwn A nossonaert BbIYNCNATU CYMMMAN OB AOWR BbgeNeHKRBX O
MeHee 4eM 3a 5 MUHYT, HYTOTANUYHMNEODTOT BAC ™MAUT 0O Y HO TPY 4O€E MK
npu MCNonNb30BaHUMU CTaHJjapRe@DOpPasApyBHHB®AaABUCUMOCTHN OT p
MeToha C Bblfje/nleHWEM 30H U HVJOSKEETC a3 aHaA MRA K- B CpegHeM [0
LOM M3 Ccpes3oB. Mpmnm 3TOM Yy COKTOOpME HMELL, eACaTHBHYOErTO A ONO/THUT € Nb
npoyecca He BAMAeT Ha TouyHBoebobrpeEgesaeswera obecneynmsart
npegnonaraemMoin Maccb NANOAAaAMMT UUMEECEKTY 0B bIC®F MeHT al Wil nNa0A4
Kyl BOCNPOM3IBOAUMOCTHb. B A@y2rfam Blpse®neamo-npor pamMmm aBTO
BaHMNM 6migioas aHo, 4YyTo MCnNOoHIaXBOBATHUNEBOKCENN, KOoOToOpble
pas3nuuyHblX npoekxkuymni (thbpoHT aAPpRHETCIT,aBTTAOMT K 0 XY " MNopakKODMXH
TaAbHOW MNM akKcumanbHOW) N TKOUVEWMHHEE KypesaanBjéais Mpwu B blO O [
MM MAM 6 MM C paccTofAHMUEM VMPpEBRWEC K@OKumunmOoga nporpamma
MM MU 4 MM) He oOKa3bBaeT 3HAKWWMTEOGHPAIWB BFIM-HY XHbIEe TNUKCE
AHWA Ha TOYHOCTbL onpepgeneHegn MdMMomHmpe@GY Hble T OOUPKYW MK a
eT [AOoOCTaTo4YHOHOBe pmmpeOeTbHa ®& JBHOB. B cnyuyae HeBepHOT OO
umcneHnne [ 16]. Mpu S9TOM CcOKNavRLOMaAaHWMIOCPE3GRA; HeobGXxoaum
KNWYeHUWW pasHbX WU OAHOT O UpeTcoar oOMOX ey TU OGUT®- OTKOPPEKTUPO
JoBaTena nNnpuw BbYMCANeHUUM ob6bbewnNBa AgpPyaHaM mMGCNefjoOoBaHUM KO
nyaBTomMaTuMyYyeCcCKUM MeTOLOM sABaAHBRWMCPpaxpaberanm anroputmm
BLICOKOW € BHYTPUKNACCOBbLM kM3 PPKYIKLETBE&MHOTIO WHTENNEKTa
Koppenayuyumuum 0,98 unu 0,®@9[ TDloer B caTBCAGBIELHEC K O M pexunme pacc
Ona cpaBHeHMUSs BHYyTpuKknaccoebBeMmoamepUuBUTapHONW TKaHU #u
€EHT Koppendauunm npwu BbYMCNe wwBm dMPHe Ma2 4TlenaB KauyuecTBEe B X
nnoga CcCTaHAapPTHbBLM MeTOAOM 08T HERMPOHHONICeTMH DenseVNe
[ 18] . B ApyromMm umccnegoBaHUANCBbLMALO®BHENHHOQOM BHAa CPOKeEe T ec
2018 ropgy, oueHMBanm yacToeERY e Db . Toly@3aauimsiac N 0 1b 3 OMBJ/ASH bl
ManblX W KPYNHBX MNNO0OAJOB K CPOKY recTtauyuumm cC
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Puc. 2 (Fig. 2)

Puc. 2. MPT, carMTTAAbHASA NAOCKOCTb, T2-B3BELLUEHHbIE M306paXkeHus [23].

OpHonnopHas 6epeMeHHOCTb Ha cpoke 36 Hepgenb 6 paAHewn, T O
20 mMwMm. Mpnmep BbIAEeNeHUA 30H MHTepeca HAaypoBHe Tena un K

Fig. 2. MRI, sagittal plane, T2-weighted images [23].

Singleton pregnancy at 36 weeks 6 days, slice thickness 4 mm and distance between slices 20 mm. An exam-
ple of identifying areas of interest at the level of the body and limbs of the fetus.

ofuyeHMa~ohA npoBepkmam 2@-onpepeneHunem MMIT, ABnNAeTCA
CcCTUupoBaHMS. CerMeHTaUuNMN, KGBPRPPOKHIMHMHbBEE3aAaNMOCBEB@AMOME X
HEWPOHHBIMU CceTaAMU, CPaBHUBRMUL® I E@IMHEA/IBECOM. Hanpamwmyto
FrMYHBIMMU JAaHHbBMU, BbINMO/ITHEHHBBMAI bBPpREBHNWOAA Ha ero obbewm
c Mcnonb30BaHUEM K03 ddu L vnerHoTTaH o ¢itTabli cEa . L @aHHOM KOHTEKCTE
Havnnyudyuwas MO genb 6 bl N a Mo RWXNe Kha K Troopcosse, Kak coOfepxXaHLMu:d
22000 wuTtepauyuuMin oOPygHARHMAKCDEPELWEeYHON MU KOCTHOW TKaAHMU. P
bnumnmenHtTom AB,Nx2A25 (SD=0, 041)a,yuyaHBpRp®- NpPpKU [JOoONYyLWeHNN, 4yToO
MSA, 3aTpaynBaemMoe Ha oOoUueHoLY)PoB@BBEMOBJOTWOCTUN TKaHUW N
KpatTumnoctHO0c M&ByT npu pydyHem HdpfhHe+s/ cm3, 3aHuxatwTtT MMM H
NeHMWNW 30H UHTepeca [0 MeHee,poxkem 6ledp ecMeekHyHHQLC TCK |, a ypasBH
mcnonb3oBaHMWeM HelWpoceTel. TaHHbBe Ha nNAofaXxX Ha [LOHOLWEH:TE

®@®opmyasl niaa oumeuxku IIMII mo npan- ryrT nNPpUBOAUTHL K ownobkKe npwu
aeim MPT. nnopjgos B O BTOPOM TpumecrTpe

[TlepBasda GopMy naLeHKMN MMMN OCX ONTbKY @&WWaG HDKUAHEWN MOXeT
LaHHbM MPT ©6bna pa3paboTaHwaaThalkder[ 26&t] . alllo 3TolW NpPUYMH

Ha 11 nnopgax [12]. O6bbem Tawa wmHaosgpyado(piylfh)a ( Kacem et
BbipaxXxaeTcsa B AutTpax: nMn (k88 mrndpodB8lx©Odflopas MoXeT Ot
(n) + 0,12 Ha Ha nNnogax pPa3/IMMHOTNIO CPOK

OpHoO n 3 CNoxXHocTemn, C(aBMHHGEK) & 1,2083x0TNM (mn)’
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JaHHOe ypaBHEeHIKE 0ObIFIOBAMONONTb30OBAaHMA GopMyn nepepac
ona oueHknm TNMMMN Ha p[JOHOWeHHWEWMWYKARSLtOAd) MuTepecyemMoldh 30H
HeLOHOWEeHHOM CPpPOKE bepevMe BDBMOMHEMES8ALMMMET PUYHOT O 4
TakXe O6bl1 nNpoBefeH CpPpaBHUTEABIBHIDI @aH ap/oOU3T ac Y ©6epemMeHH bl
dbopmynoimn, pas3paboTaHHOI Bapkaesre e nsa affuabpemrsmuyecKkoh deTor
npeagunkuyuunum TNMMN=295 npoueHTUNT OHHASIMC 0OCTNBOBKIE-H N € M Xnposoi I
cTBytlWero cpoka OGepemMeHHOCB®&DpPXHHNx30 TRMBeo/BAGW,AT NA04a U Yy B
OO HO LWe HH bIX HOBOPOXAEHHBX HIWKM3 DKPYBKHOCT MU nnevyeBOr 0O
KPYynNnHBIMMU K CpPOKY rectauuunrtefMloaaymBemoyeH. LJaHHBW deH
kpuBoih (ROC AUC) pngnsa dopmyoibByBeatkeBaepy mHeHHOMY nmpoXx 0 X
cocTtasuna 0,968 (DyBVoAN, Hrepks popoBbIE NyTwHn, pas3BUTMUK
3HaAaYNTeNnNbHO He OT/AMYANOCb DIWKOCBOOW,BEE CHABKNE®FOPLIX CAYyUYas)
WU X AaHHBbX, NMONYYeHHbBIX No kapmymeH Keace@mb6bTOUYHOKBDP OK-0 /MK
etal. — 0970 5% AW, @, BPMH) . Cpe@mm «KneTuyaTkKMw MO XeT M3 MeHN
OOHOWEHHbBX HOBOPOXAEeHHbBX lBnega,l0OdTOoOK@OTEeHUUNANbHO BAAWU
3aNAMCb KPYMNMHBMWU K CPOKY TeomeHwu. nfpgmagar aemMold Maccbl.
nopg kpuBoin (ROC AUC) pana dGopmy Rb cBaykieas xet Heob6xoaunma n
al . cocTtTasuna 0, 983-09995% @uipe PNe Pe3Hina BecCa, cneuyumnmaepnyH:a
4yToO Takxe npakTunuuyeckKm He coT/fluanocesb oT
LaHHbBIX, NONYydYeHWYyblXxe NKoacdeonp et &Bl .mccnepgoBaHUM, NnpoBeaeH:!
-0,983 (95% AWM,99M8,;93p7/a3HULaalvmeakeB P AN CPefHIWW NAOTHOCTHb
oy ROC AUC<O0,001). Mcxopoa @B DEIPX MBAMHBNX,C rectauyuunoHH.I
aBTOpb cpenanm BblBOA, YT O[A WACOoNeoT/ObM3 OB & FAWHE 1O T U Y H bIM U aat
dbop My nbl, OTAMYHOM oT BakeruyueHHbaMW ,0THE25Mpeng-ro 4 0B C 6ep:¢
cTaBnfAaertcsa upenecoobpasHbM. TBAapYLpe@HpabomMm®THOCTb NAO0M:
mMoKkas3aHO, 4TO WCNpMyLB oBBaakievre leici rpynne cocTtasBuna 1, 030
al . m Kacem et al . BO BT O pPTOewl bTHPOU Mie € T | €0JT @ erppayorcrbbl  6-e 3 r
MEHHOCT®6( Hepaenb TrecTauunm)l, MBHBOom/aeT. B3HaunTenbHOI p @
oueHnTb TMNMIM co cpepHeiW abcrovoEadmwi co wWmm®; un MMMO=295 (n=1
K O -13,7% (-159.0 r, 95% OO ot HMMA<I95 (nad2) , nnopjganw
23,7 1) m 17,1% (-204,6 1, MIMEB50WN=2880, Anogamn 6e3 |
oo -28,8 71) COOTBEETXLH B HEO®EC 10=A2 3 4) BbIASBNEHO He ObAO. K
NKTHas4 ownobkKa npwu onpepgpenermnmBHAdWMIIGan3obl 0 UL e /1ecC obo3bop-a 3 H
LaHHbBM Y3W Ha ToOi# X e rpymmeiMg ogo0@RB8AMAT € 1bHON GOPMY b

S T

5,3% (69,8 71, 95% AOW: oT -IBMI],3 an ejuwun aln7m33,n9p orB)a.H HO M Ha I
CnepoBaTenbHO, NO MHEeHWWw BT QEHBHbIBaMEBMEHT He cCcylWwWecTBY
paborT bl, onpepeneHune MMM BoO BBropoO®m2 Tpagy 6bl10O onyo6nmunKk
MecTpe bepemMeHHOCTM TpebyemeKk PABPAOG®ODRKRHYOLEHTPOBOE CNe
MHBIX O pEPMYy N, OTNMWYHBIX OT Kaeem, es kdTopwe BKAwYMAUN 237
Baker et al. [26]. HOMAOAHOI bepemvMa& HBJC THEEeKL € A €

Onpenesienne KPynMHOBECHBIX ILIIOIOB. ctTauunm [ 23] . Ha nepBOM 3Ta

KpynHoBeCHBN K C P O-K3yT OF e@bHI/AQL M B LINMONMHEHDO TpaHcOGapOMUHaA
nnopg ¢ MMM 6onee 90 nepueHDMpPpRIEMBHA@MHBEGA nNnopjga no (¢
cCpoka 6G6epeMeHHOCTMN. B cnyyatmxal koHgpematbamMuHyT nocne
HOBOpPOXAEHHOTo nNpeBblwaeT 4MPAd rc 6ompeage@AeHNnEM o6bema
CTBO @@BBEOMCNONbL3YyET TepMuHpadberaowmHaB8seCca No GopEpean Balk

MaKkpocoMMnsa. acToTa BCTpeuyYUaEpwOEgWMEBMaKMET&K-TIOY EeHMNA cnepy
comMunu cocTasngaer 10% orT BMHEXI 0011 Me/HHOHepemMeEHHOCTHb
ctemn, M3 -4bWx clnSy yaeB NPUXOPRABBMTHA nnopja. OLHN MUK M3
XeHLWwnH, cTpajawuwnx caxapHBENMNHEMaATOE®B OMT aTb U, NMo MHEeHMNI
[27]. TCA nNoKasaTenu naowapguv noapg
B oTnnyne oT y3nm, no AdEHbmB MPArHo3IMpoOBaAHUM KPpPYyTN.I

npegnonaraemas Magca oyawlempAEEeno gJaHHWMMPBMW rage CcoOTBE

BblUMCeHNsas obGBbemMa Tena nnowg@Eye auy wdep bo Taesn bMPT  O6blAKW B bl
HblIX €ero CTPYKTYPpP, TakKWX KaHKlapma 3pvaespHbl rao Nwwa®ioganacb n0pwu
XuBoTa WUAW ANUMHA OefgpeHHOMBammm KPYNRKIBOBIR CH bIX nnopos 6
KocTemn. MpemmMmywecTBOM fJaHHOEGTMAOAXO0Aa NG &-6(80, NP2 B bINO I
naetTcsa BO3MOXHOCTb He TONbMPT 6MN@e88OUAORAZ 75 pyK BbINOI
OULEHKWNW O0b6beMHbBX XxapakTespucX¥IlM. naongeae (aBer opbl NpPpOjeMaTwWCT
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npo PuKCcCUMpOBaAaHHOTM yacToTe MBPXKBOPOXOEBHUMNN [ 28] . CBoeBp
Te/IbHbBX pe3ynbTaToB, paBHO@Be H&HNMPT3 appe®POkI 1 npoga noss
cnyyaeB onpepgengeTt nnopb  630HIREN TESTI bRPOLWEHM-3 UT b YacToOTy
TUna nNo Becy, TOrga Kak Y3Vino@e/jple e NHMETH @TaabHbX 0CJ/10XH
HOe CcOoOCTOdAHMUE TONbKO B 59% crPBoamesor dakxagaHgaprtra ngunar
6blna NpoaHanM3IMpoOBaHAaA YacTeaea CyHNeWEaBGIlET Mpu 3TO0OM pas
M HHEDTaAaNbHON NaToONOrMUM B T MYIDE®&R T O P OBIHE- U 3 K1Y e B blX T
Hin4. B rpynnax, roe no pawmAaBMOMBT cwcYBHHUEA. B Lenowm,
nNporHos3uMpoBansnces KpynHORB®ECpHaBB® p bn mongobpa C( OKPYXHOCTb XWUB
MMMN>95% 4yauwe Habnwaganachsb OHACCBT copuoda g erH/Heo-T O , TeMm B bllWe 4y a
UNKOB MU BbNOJHEHNE KecapeBAe @rareommu 3 THOLI XB McxXopanos. A
oOTAMYME OT T pynnb C KPYTINHOCBKEPCUHHbUMHUT N3O aecHOBaH Ha onp
M U no O aHHBM Y 381e T C B B yCHDUQEWI/ U N 1 MvMN<10 npoueHTUNA. B
rpynne C MP T yaue Haobontomammwabe MNMMBEKBe npoyueHTUNSA B He
OCNOXHEHMUSH, Kak nepeBOj HOBOPORE@BHRATERG ERA K PO BIATHOHKBIM Y
peaHumMaumuio, MeHee 7 6annosapDpOonmepoepaéA@rapsBbCcTaBndaeTcs
Ha -il5 MMHYTe ”nU nocnepopaosBble KIPeoaBooBTAETUYEEHbMHSO. , M30NUMPOBAHHDO

Cpepgwu npenmmMmyuwecrTsB JaHHOTronNnmemgae geB BT fa No3BONAEeT P
cnepyeTt BbAEeNUTb KPYNHYW BGOOPHKWA ,MaLMmL HKOT OPbBIX OH K OHC
TOBK,OTOpPbLIM BbiMONHeHO Y3WN v vMRT BOTS8YW®POB U WUNUMeeT HW3K

Hne KpalHe OrFrpaHMUUYEeHHOTO TnMNPpODMEKYHHKHXA HBpPEH-eoHAaTalbHIBX 0 (
MeHMU (15 MUHYT) , pes3ynbTac kT yaWaIHK U BB ekcoar 0 p bl X Habntipga
nnopga nNo AJgaHHbM MPT He cooOo@WMa/bMICBpOTALMH-a GPOHEe NNalLeHTE
eHTam n neyaiuwmm Bpauyam, @NIDNPERRCO@RKONIE BepoOsSTHOCTG LI |

MMM Ha 37 Hepene recTauyuMun RGCB3BO /M earH TNepHoaBTea-N b H O 1A rméenwm
CTU A[OUHaAaMUYecCcKoOwe HRWGwLR apRY.K -
LMK TaKTWKKNW BepgeHUA OepemMeHHOECpPEAW MeTO[OB HabnwageHUNSd

Omnpenenenue IIMII npu MHOrOILIIOAHOM pucka MOXHDO BblgenunuTteb Kappaguo
0epeMeHHOCTH. gonnnepphuropa a Takxe 6noduswu
CpaBHUTENbHBLI aHanwns onnppoedyenbe HIM/FAO 4 a . Mpu aTOM epjgwu

TOYHOCTMN MMM no paHHbBM Y3MawmnyWwiTemnpcmmocob6e BepgpeHusa 3F
6epemMeHHOCTW ABOWHETIN 6bl1 BHMHEXAHEHO AXMIn&A wum x B KauyecTB:
rogy [20]. B mccnepoBaHWe pBOKAIOPHaM3Ipe WEEH MMJ 0 -He CYy WecTBY E
LOB HaecpekTaynm H3edoe nb. OxenBrHaE& CNOCOOHOCTMU ;25 meniegaye n 2 @ un
MMM ©6bla nNnpousBefgeHa B npepgeaaxy wB, JldMbBCT ®MO BMIBT CHIa NOMD
LO pojgopas3peweHusda. OTHOCUTRE®HBBXABKPEJA-KTOpPOB, KOTOpSb
HOCTHb m3ImMepeHmMsd nmMn nonA Yn3pM He o @ & a Bpreuae H u i o] Ha3 HayeH
6, 8 %, ons 3 MP%. Mpnm oueHke clTtMpowm@oB, cnocobe popgpopaspe
LAaHHBM yYy3mu B 37,9% cnyvyaeadBKTHMaBGOWLay/HATTNUN HeOHAaAaTaNnbHC

pa3z6poc *10% OTHOYXMTELHIGIHO mB@EHDN 6purapgs B popagszane. C
npu poXageHuUun, npu MPT pgaHpei spa@a3 @@acum nNpucyTCTBYIWOT
Hab6nwpgancsa TOoONbKO B 6, 1% e@RYWaeBn3yaMss abpnun, MeTona Cu

HOBOpPOXAEHHBX 27 (40, 9%) 6eimATOYB@CcCORMNEpMATOPO3aAaBUC MU MBbIN
npoueHTUNNb " 21 (31, 8%) EBOXHPDPTLWAHAHTMIIWBLAVMAMI®OT OBOANMN
Mnowapgb nopg kKpusolh (ROC AULCHenpob AN JE@8OTO0OXEHMNN nnopga
neHunwu MMMs<10 no LaHHBM Y3donooemaemma ble MEeTOAWUKWN onpe
0,895, no paHHDbBM-OMPIT4 6 . Kpome CTymH@e,TOM cyuwecTBYytlWNX Hapabo
OVWCKOpPAAHTHOCTGSb no Becy N o 6 NoaaCHTHUBI MU MIPA T € HBLOA3aMICh ¥ HIOMOAT S M b
KoppenumpoBana € aKTya/lbHbBMMBEBCOMUCHMOIBBHE@®BAHMWEM O00O0bBEMH:L

yeM NOo JaHHbBM Y3WU. CTUK U @GYHKULMOHANbHBLIX MeTO.Ll
3agep:kKa BHYTPHUYTPOOHOT'O Pa3BUTHUSA MOA4anbHOCTbL MOXET cTaTb Bax
nionaa. TeNbHbBM KOMMNOHEHTOM TMNOJITHOLUETF
Cpegn nNpPpUUYMH NepumHaTanbH@MbHUOH@OWDdCIEe[OBAHNSA, KOTO
TaNnbHOW CMEPTHOCTMN CyWeCcTBROM®IIT MEBCKT/IONYRAE-T hbeTonnauyeHr
HuMaeBOepPXKa BHYTPUYTpPOOHONDN @EeaiemMor, n aApeTOMETPUI U U3 ME
nnopga (—3cPOk)TosdaHMSA, nNpM KOTOPEBMCTBI&®AaMHUNOTMWYECKON XWULAKDO
He peanusyert CBOIW NoTeHUuWan 3akoeaeie. 3P
BcCTpeyaeTcsa c -10&k TtBOCTEOX 652 p e me WM-P T nne/mar O COBpPEeMEeHH®bli A
HocTeln M a9BnsAaeTcab TP cimHOAEBOr HOC UMIPIO K OOMEK TPREHAaTFanNb
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Puc. 3 (Fig. 3)

Puc. 3. MPT, T2-B3BeLLeHHble uzobpaxeHus [30].

3BE@PUYKON O0O6GBO3HAauYueHbB HOpManbHaa nNnnauyeHTa (cneBa) m nnauy
mmMeeT 6onee BLCOKWUN M opgHeBO.gHBIA curHan Ha T2

Fig. 3. MRI, T2-weighted images [30].

The asterisk indicates normal placenta (left) and a placenta with feta | growth restriction (FGR) (right). A normal

placenta has a higher and more homogeneous signal on T2 -weighted images.

HOW nNaTonor uu, Heob6xoaumbin gognMPTnenaégémwpmaeT nonydvaTtTb U3
CKOMW XapakTepucTukm B blfl BJI EBHHCKOX M M ® C TACACHT-B € H H bl M KOHTpPpacT
HbiM Y3W un3MeHeHUNIN, onMcaHWsKkaaBAT BMUMIGE O npoeKkunmu c
CKMUX OCObGBeHHOOWEeMaMAWX aHOmMPREWMONAr aemol Mac c bl, OCHOB|
pasBuTund. Mpnm 3TOM NOTEHUMVWHX/ BHAWMETPNMETEB#NX NoKaszaTene
La BbXOAWT pfaneko 3a paMKMUWMasrTeoprno. SAOBBTOO/MbaHTON 3 & LWL U A onpeage
Yy3KOT O nNpMMeHEHNH. B HacToTApuEEXeM EEPHENIA P@8KOHC TPy KULMUM Tas
TUBHO NMpumMeHsdneeT/icbsB MR T puna, OKI@TQ-e 1 e H WM Yeer Bobl X pas3mepos
pafa NoOo TOYHOCTW NU3IMEpPEeHUS PpPaRiMOPCEPBHATODBHEe paboTawWmx |
ycTtTynaert MHBIM MO OacCcib@® 0CT AMLM PBUMIEM O B MalWMHHOT O o6ydyeHU
no3BONMASA npoBOAUTGb hbeTomMe Typumkoa p ultpu MEpP@HeCC NMOCTaHOBKMWU
Hue PYHKLMOHANbHOI MPT OT KCppeB/BaeTTb HeaBobleb O/lee T OUYHBbLM, nf
BO3MOXHOCTMWN B AMAaTHOCTWUKE PBA3IAUWMKWONM WaP@HBOTKY MeTOAUNKI
nor unwu, B TOM 4UYMmcnenpage-gT a@Mee pMaghb, CHUW3N TN HIHPTPEBA ¢, & O H -
nnoa4aj. OrpaHunyeHnsd OTHOCMUWT EHIYb OB a@M@AOMOIGTHID C T b .
npoueaypb n BpemMeHM CKaHnpoB&emo@ouawWrR®d- npegnosiaraemMor
pble p&HO6bBINUW NpPpenATCTBUAMU HMAKPPAaEABBURUTNGO nepeoueHKa
LaHHOMN MeTOOUKMN B aKywepcBBT YKYLHAaTOHDE 0O pa3BUTUA NNC
BTOPOW nNnaH. CokpaweHne BpROUEBBWME CKRHWPOTFOTH POALOBOTO
BaHMWSH NoTEeHUMWasIbHO TMNO3BO/IMME CWHHBMA/bb HCOTVO IB-a 60oNneBaeMOCTWN
MOCTb MUCCNefgOBaHUWA U TakKumMmlOPTPEMYO M HEBERD AN MO LAY % & e W &
UNTb €ro [JOCTYNHOCTHDb. BO3MOXHOCTE® €I MPT ¢ Mmcnonb 30
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LMUWOHAIMNDbHbIX
KasaTenemnmn B
[lToBbIWEHMUE

METOAWUK W BONIWMBEPHMAEARMUNKBIROOC/TOXHEHWINA.
OMnarHOCTWUKE [aHH blkcroaume T PurHAHCHPOBAHUA U KOH-
TOYHOCTMW onNpeJjen epAwks uafegpecgsl 0 N a -

raemMol Maccb nnopga kKak OAHOTOABBOEKIZAPBBW cTaTbW NOoOAT
BAMAKWWMX HAa CPOKWU MU Ccnoco@ypomepeas EhiH@-HCOBO MMOMBMAEP XKH
HUSs BNAETCS OAHOW W3 TMNPUOPUHTVEST HbIXK O3HadIylavik Ta UHT epecoB, C

COBpPEMEHHOI Me WL WHBb,
NO3BONMT YMEHbLLWANUTSH
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CJIVIAHN N3 ITPAKTUKU

IMPACTED CONNATE SUPPLEMENTAL TOOTH EVALUATED BY
CONE BEAM COMPUTED TOMOGRAPHY

Ramachandra Reddy Gowda Venkatesha, Karthik Rojaram Mohan, Balaomanikandasrini-
vasan Chandrasekaran, Ifana Sithara Cholayil, Ezhilarasi Arumugam Venkatachalam
Sargurunathan, Ignatious Jeba Mary

Vinayakami ssi on's sankarachariyar dental college, Vinayaka mission’s r¢
Salem, Tamilnadu, India.

he connate tooth is a rare developmental anomaly that refers to two teeth united together.
The connate tooth is more comm  only referred to as double teeth. Supernumerary teeth are
additional teeth that may not resemble the morphology of teeth and may occur in any re-
gion of the dental arch. Cone -beam computed tomography helps diagnose and visualize
concrescence. Diagnosing thi s rare developmental anomaly is challenging since it occurs beneath the
gingival margin. Cone -beam computed tomography helps identify and plan treatment for such con-
crescence of impacted supplementary teeth to prevent postoperative surgical complications s uch as
maxillary tuberosity or oroantral fistula fracture.
Purpose. To present and detect a case of a rare developmental tooth anomaly an impacted
connate supplemental tooth by CBCT (Cone Beam Computed
Materials and Methods. The article presents a rare clinical case of a connate tooth in which
fusion and concrescence between two impacted supplemental teeth in a 36 -year-old male diagnosed
using cone -beam computed tomography. CBCT data is presented, which reveals the position o f com-
plex anomaly. The clinical significance of CBCT in diagnosing complex supernumerary teeth and its
treatment was described.
Results. CBCT is essential and helps identify the exact three -dimensional location of rare pa-
thologies such as impacted connate supernumerary teeth.
Discussion. CBCT helps precisely locate the position of an impacted connate supplemental
tooth. The use of CBCT preoperatively helps to locate complex supernumerary teeth and surgical
treatment planning.
Conclusion. Cone-beam computed tomography is essential for the identification and exact
three -dimensional location of impacted complex supernumerary teeth for surgical treatment plan-
ning. Dentists must have a sound knowledge of rare developmental tooth anomalies such as impact-
ed connate teeth with fusion and concrescence.

Keywords: supernumerary teeth, concrescence, fusion, double teeth, connate teeth.
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PETEHUPOBAHHbIN CPOCLUMUCHA CBEPXKOMNAEKTHbIN 3Yb, BbIABAEHHbIN C
NMOMOULLIO KOHYCHO-AY4YEBOU KOMIMbIOTEPHOU TOMOTPAPUU

PamavaHapa Peaan [ayaa BeHkarela, Kaptmik Paakapam MoxaH, BAOAOMAHUKAH-
AQCPUMHMBACOH YOHAPACEKAPAH, MPAoaHA CUTXAPRA YOAOUA, DKMAQPRACK APYMYTCM
BeHkata4aram CaprypyHaTaH, UrHatmyc Axkeda Mapu

Ctomatonorumyeckunmin konnepx CaHkapayvapumsap Mmccuum BumHaska, umccneposa
Canem, TamunHapgy, WHpona.

pocwmncssaaIpwybpenpkas aHoOManums pas3BUMTUMUA, 3aKnwyatwwas

€eAVWHEHDB BMecCTeE. Cpocwminca 3y6 Yyauwe Ha3blBakwT cABOE

3y6-H3TO0O [JONONHUTENbHbBE 3Yy06bl, KoTopble Mopdonormyec

3ybamMm wm MxITypeyvyatTbca B NwWbOW o6GAacT-my uBeyBOHSD MK QIWIT bY
epHasa ToMoOorpadpmsa nomMoraeT pAgumarHocTupoBaTb U BU3YyaANNS3I
TMKa B3TOW peagkKkoiWw aHoManumu pasBUTUSA ABNAeTCSHA CNOXHOW 3
T noja QJecaycingy Yymwasa KomMnbwTepHasas ToMorpadumusa nomoraer
eyeHMUEe peTeHWPOBAHHbBLIX CPOCWMXCS CBEPXKOMNAEKTHBIX 3Y6C¢
neonepayuvwoHHbBIE XUWPYyPrumyeckKkunme OCNOXHEHMUS, Kak nepenowm
poaHTpanwa®WA ap.

Ilens uccinenoBanua. IlpegcTtTaBuUWTb KANWMHUYECKWUNH cnydyalh pegkeoen at
€eTEeHNpPOBAHHOIO CcpoCclWerocsa CBEepPXKOMNNANEeKTHOT O 3Jyybuae B oom a
oMnbwTepHoOoWn Tomorpadumm (KMNKT) ”n ero nedveHwune.

Marepuanel u MmeToapl. B cT@ TmpegcTaBNeH pegKUMN KNUMHUUYEeCKWUR cCcn
pecueHUMMN OABYX pPpeTeHMUPOBAHHBLX CBEeEpPXKOMNANEKTHBX 3yO608B
bBIX C NOMOWbINYXOMFCHOKOMNbITEPHON ToOoMOTpaduun. MpepgcTtas
ondwwnme BbLABUTDbL NOXHOM3Iawmwamgmw. OnNnMcaHO KJAUHMYECKOE
Fr'HOCTUKE CNOXHBX CBEPXKOMNDAEKTHBX 3y060B WU MUX NedvyeHUNU.

Pesyaprarer. KJ1KT wnumMeerT BaXHOoe KNMWHMYecCKOE 3HavYeHUe 7 nc

© o0 oo o -

=

Q W T X

TpexmMepHOe pacnoioXeHMUEe TakuUXx pefjKuWnx nNepomMernHHEe EBRBPPEK
NNeKTHbEe 3YO6®bl.

OGcy:xaenue. KNKT nomoraert TOYHO onNpepgennThb NOMTOXeHMNne
nneKkTHoOro 3y6a. Mcnonb3oBaHue KJNKT B npepgonepauyunwoHHOM
Hble CBEepXKOMNDNEeKTHbBE 3y6b MU cnhNnaHapPwWeB.aTb XUPpYyprumyeckKkoe

3akaodeHue. KoHyigmM@®Basa KoMNblTepHas TomMorpadusa HeobXO/[
UMM U TOYHOW TpPpexMepHONW BU3Iyanusauwmuu nokKkaaMmsauLUKM CJOXH
HbIX 3y60B NpuWU nNAaHUMWPOBAHWUM XUPYPrMUYecKOro nedyeHwus. Cr

HBIMMW 3 HAHUSAMU O TakKkUX pPefaKUX aHOManNMax pas3BuTmsa 3y608B,
6bl CO CpawWeHMem WU KOHKpecueHUMKEI.

KniwoyueBbe p@DeAUpPOBAaHHbBE 3yOb, CBEeEPXKOMNMAEKTHbBE 3YyO0bl
OBOMHBIE 3yObObl, CpPpOWEHHbBE 3YyO06HLb.

KoHTakTHbmKapmTop Papgxap amaildkathik@vresdc.edu.in

Odt o603 offReRYyRoe3R ¢f¢aeeds O0RJeR OasadResa¥yR, tR3as0d
sRoaodqReaeR¥R3R9d BRoae3sR3z3adqR3Rs, L3dRaR toegR3R BadRod,
dRe RyRdR>9 ER3yy) 33 aR6Ro, L yoR¢ ap & o o®BoaaV R o the 33a3r063t

edadeahes by r, Y f ¢ o¥sdoaysi a1f) ¢ d osd J} B @ B2 6 dosecei 18603026 REEIR9ay3
2024; 14(1):131-139 DOI: 10.21569/2222 -7415-2024-14-1-131-139.

CraTbsa mosydeHa: 07.12.23 CrarTbsa npuHara: 24.01.24

| www.rejr.ru | REJR. 2024; 14 (1):131-139 DOI: 10.21569/2222-7415-2024-14-1-131-139 132


http://www.rejr.ru/

RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

ntroduction

The connate, or double teeth, is a devel-

opmental anomaly caused by fusion and

concrescence. Supplementary teeth are

additional teeth that have the same ana-
tomical morphology as natural teeth. Supple-
mentary teeth are redundant teeth with a ho-
mologous anatomica | arrangement to the rest of
the teeth. Supplementary teeth usually appear
smaller than normal and resemble the anatomi-
cal morphology of adjacent teeth. This article
describes a case report of fusion and concres-
cence between two impacted supplemental teeth
diagnosed using cone -beam computed tomogra-
phy, which offers exact three -dimensional in-
formation on connate supplemental teeth and
treatment.

Case Presentation.

A 36-year-old male reported a chief com-
plaint of pain and frequent food lodgement in
the right upper back tooth region for the past
two months. Intraoral examination revealed a
carious tooth in the maxillary left second pre-
molar (Fig. 1).

So, a further radiological evaluation by
cone beam computed tomo graphy was done
with the help of the Carestream CS  -9600 CBCT
machine with the field of volume (FOV) of 5x5

cm about the left maxillary posterior tooth re-
gion concerning 25 regions. CBCT panoramic
section at 912 -micrometre slice thickness re-
vealed two suppl ementary teeth, one which is
conical and smaller fused with another larger
sized supplemental teeth resembling morpholo-
gy of molar teeth situated within the alveolar
process of the posterior maxillary alveolar bone

concerning carious right maxillary second pre-
molar tooth (Fig 2).
The  three -dimensional  reconstructed

CBCT images are shown (Fig. 3).

The differential diagnosis for concrescence
includes fusion, in which crowns of two adja-
cent teeth fuse to form one. The triple tooth is a
type of fusion in which two adjacent teeth are
combined with supernumerary teeth. The mu-
coperiosteal flap was reflected, and a bone win-
dow was created on the buccal cortical plate
concerning the right maxillary second premolar,
exposing the impacted supernumerary teeth
(Fig. 4).

The impacted supernumerary teeth was
surgically extracted along with carious maxillary
second premolar under local anaesthesia after
splitting it with bone  -cutting SS bur (Fig. 5).

Discussion.

Cone-beam Computed Tomography

Fig. 1 (Puc. 1)

Fig. 2 (Puc. 2)

Fig. 1. Photo.

Intraoral clinical photograph revealed a carious left
maxillary second premolar (yellow arrow).

Puc. 1. ®oTorpadcwms.

obcnepgpoBaHuUe
npemMonsape

BHyTpupotToBOE
puneca BO BTOpPOM
(xentada cTpenka).

B

Fig. 2. CBCT.

Panoramic sectional image revealed two impacted
supernumerary teeth, one of which is conical in
shape and the other resembling the shape of a mo-
lar (yellow arrow) and carious in left maxillary sec-

ond premolar (orange arrow).

Puc. 2. KAKT.

MaHopaMHasas CceKUWMOHHAaAs pekd
na pABa peTeHM POBAMHHKIO MI /e K
OAWH N3 HWUX KOHMUYeEeCKONH dop
HaeT dGopmMy wmMonsapa (xentasd
npemMonspe BEeEPXHEeEN 4yenwcTwu

cAa Kapuec (opaHxeBaa cTpen
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Fig. 3 (Puc. 3)

Fig.3. CBCT.

left maxillary second premolar (yel

Puc. 3. KAKIT.

low arrow).

3D-peKOHCTPYKLUUN BbIABUANMU

CTOPOHB WEYHOW MOBEPXHOCTM
NMANekKTHBbe

3y6b Ha
(xentasa cTpenka).

peTeHNnpoBaHHTEbBE

He6GHOI OMG BEIR X MECTKID BTOPOMY

3D reconstructed CBCT images revealed impacted supernumerary teeth resembling shape of molar on buccal
aspect (orange arrow) and impacted small conical supernumerary teeth on the palatal aspect in relation to

(opaHxeBaa cTpenka) wu

CBEPXKOMNAEKTH blE
He 60N
npemMonsapy

Fig. 4 (Puc. 4)

Fig. 5 (Puc. 5)

Fig. 4. Intraoperative photo.

Surgical exploration of impacted supernumerary
teeth by creation of bone window.

Puc. 4. UHTpaonepauumoHHas cpoTorpacbums.

Xnpyprumueckoe MccnepoBaHmM
CBEPXKOMNAEKTHBX 3y60B nNyT
ro gocrtymna.

Fig. 5. Photo.

Extracted carious left maxillary premolar along with
impacted supernumerary tooth.

Puc. 5. ®Portorpadcum.

YapaneHHbll
cnesa
3yb6owm.

KapwuosHEBLIWR
BMecCTe ¢

npemMons
peTeHUPOBAHH
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Table { 1 . Literature reviews on concrescence and fusion of supernumerary teeth.
Author & Age of patient/ Type of Tooth involved Description
Type of Gender & Type Anomaly
Study of Dentition
Ahuja V et 7 Years/Male Synodontia | Deciduous Maxillary | Triplication of the Prima-
al (2022) Primary (Fusion) Right Central, Lat- | ry Right Central, lateral,
Case Report Dentition eral, and Supernu- | and Supernumerary tooth
[4] merary tooth was found in a 7-year-old
boy. Evaluation through
CBCT revealed three
separate pulp chambers at
the cervical region uni-
fied in the middle and
apical levels. Histological
sections after extractions
revealed the presence of
enamel and dentin in the
coronal section and den-
tin and cementum in the
middle third of the root.
SulJetal 47 years/ Female | Concrescence Maxillary second Concrescence between
(2022) Permanent molar and impacted | the Left distal root of the
Case Report Dentition third molar maxillary second molar
[5] and mesial root of the
maxillary third molar as
seen through CBCT and
confirmed through histo-
logical examination. The
teeth were surgically re-
moved under local anaes-
thesia, and follow-up re-
vealed no complications.
Yan Xu et al | 55 years/ Female | Concrescence | Right maxillary sec- Supra erupted Right
(2022) Permanent ond and third molars | Maxillary Second molar
Case Report Dentition was fused with impacted
[6] third molar only at ce-
mentum which was visu-
alized after extraction.
Wang J 21 years/Male Concrescence Left mandibular Surgical removal of
(2022) Permanent third molar and ad- | Mandibular Third Molar
Case Report Dentition jacent supernumer- and Supernumerary
[7] ary molar Fourth Molar was done
under local anaesthesia,
and concrescence was
confirmed through histo-
logical sections.
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Consolaro A
(2020) [8]
Orthodontic
Insights

Not applicable

Concrescence

Not applicable

The mechanism of for-
mation of concrescence
at a cellular level, its
classification, and its rel-
evance with orthodontic
tooth movements have
been discussed in this
article.

ALHumaid J
(2021) [9]
Original
Study

7-65 years- 1104
subjects

Various dental
anomalies

Not Applicable

Retrospective study was
done from 2012-19 in
eastern Saudi Arabia. The
presence of various den-
tal anomalies was noted
through Digital OPGs.
According to this study,
dilaceration was the most
common dental anomaly
present, and concres-
cence was found only in
two male patients in the
maxillary canine and
mandibular premolar re-
gion.

Syed AZ (2016) [10]

Syed AZ
(2016) [10]
Case Report

18 years/Male
Permanent
dentition

Concrescence

The distolingual

aspect of tooth 38

and supernumer-
ary tooth

Concrescence of the
tooth was confirmed
through CBCT, and it is
inferred this anomaly can
complicate the surgical
removal of tooth 38 be-
cause of its proximity to
the Inferior nerve canal.
The patient was referred
to a higher centre for fur-
ther management.

Palermo D
(2016) [11]
Case Report

83 years/ Female
Permanent
Dentition

Concrescence

Upper left first
and Second molar

The upper first molar was
extracted along with the
second molar due to
chronic apical periodonti-
tis, and concrescence was
confirmed through OPG.

Juneja. S
(2015) [12]
Case Report

9 Years/Male
Primary
Dentition

Fusion

Upper left maxil-
lary central and
lateral incisor
along with super-
numerary teeth

Triple teeth were extract-
ed due to caries. The
tooth at the center was a
supernumerary tooth with
central and lateral inci-
sors on either side of it.
Three separate pulp
chambers and a root ca-
nal were confirmed
through CT and histolog-
ical sections. Classifica-
tion and sequel of such
anomalies were also dis-
cussed in this article.
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Venugopal
(2013)[13]
Case Report

30 years/Male
Permanent
Dentition

Concrescence

Right mandibular
second molar and
paramolar

Concrescence between the
Right mandibular second
molar and the supernumer-
ary tooth was confirmed
through the Radiograph.
Drainage of abscess, Scal-
ing, and Root planning was
done. Tooth 47 was sub-
jected to Root canal treat-
ment followed by removal
of a supernumerary tooth.
Rehabilitation was done
with bone grafts and metal
crowns.

Dhindsa A
(2013)[14]

5 years/ Male
Primary
Dentition.

Fusion

Fused primary
mandibular left
first molar and
Supernumerary
tooth

Tooth 74 had fusion which
was confirmed radiograph-
ically.

Fusion of the supernumer-
ary tooth on the lingual
side of tooth 74 was evi-
dent in the radiograph,
with its root running be-
tween the mesial and distal
root of tooth 74.
Since the tooth was associ-
ated with an abscess, it
was extracted, and the ab-
normal morphology was
confirmed clinically.

Sharma U
(2013)[15]
Case Report

7 years /Male
Primary
Dentition.

Concrescence

Left Maxillary
Central incisor and
lateral incisor and
supernumerary
tooth.

Considering the age and
status of dentition, the in-
fected teeth 61 and 62
were removed along with
the supernumerary tooth.
The extracted tooth was
sent for histopathological
sectioning, which con-
firmed that the teeth were
united by cementum.

Shilpa G
(2013) [16]
Case Report

5 years/ Male
Primary
Dentition

Fusion

Maxillary left
primary central
incisor, lateral in-
cisor, and a super-
numerary tooth

The presence of Triple
teeth is rare. Fusion of
maxillary left primary cen-
tral incisor, lateral incisor,
and a supernumerary tooth
was confirmed through
occlusal radiograph. The
patient was advised to
have a periodic follow-up.
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Foran D
(2012) [17]
Case Report

35 years/ Female
Permanent
Dentition

Concrescence

Maxillary second
and third molars

CBCT is important in cap-
turing three-dimensional
views of concrescence
teeth. Pain in the Maxil-
lary Second region was
managed through Root
canal treatment, and this
article explains the chal-
lenges in the conservative
management of such teeth.

Guttal KS
(2010) [18]
Original
Study

1 Male and 3
Female patients

Concrescence

350 dental anomalies were
found out of 20,182 pa-
tients screened between
December 2004 and No-
vember 2005. This study
inferred that the presence

of concrescence is high in

the posterior maxilla. Only
four patients (1.4%) had
this anomaly which influ-
enced treatment proce-
dures.

Details not given

Hernandez-
Guisado JM
(2002) [19]
Case Report

19-years/Male

Gemination

Mandibular third
molar with super-
numerary tooth

Prevalence in adults is rare
(0.1%). Due to repeated
inflammation with the left
mandibular third molar
region, an OPG was taken,
which revealed tooth 38 to
in union with a supernu-
merary tooth. The extract-
ed tooth had twice the di-
mensions of a normal
tooth.

(CBCT) helps identify the precise location of im-
pacted teeth and plan surgical treatment with-
out complications [1, 2]. Three  -dimensional ra-
diological imaging helps in the precise location

of impacted teeth, dental anomalies, and their
relation with anatomical structures [3]. The
connate teeth are dou ble or conjoined teeth
formed due to the fusion or concrescence of two
adjacent teeth. Synonyms for connate teeth in-
clude synodontia, conjoined teeth, joined teeth,
fused teeth, and dental twinning. The synodon-

tia is a morphological, developmental dental
anomaly characterized by the fusion of teeth.
Different terminologies are also used to describe
this anomaly, including fusion, gemination, and
concrescence [1]. In primary dentition, synodon-

tia with two teeth is sporadic [1]. A double or
connate tooth is a n anomaly involving two or
more teeth [1]. The causes for concrescence in-
clude the physical forces between neighbouring
tooth germs during development, hereditary,
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environmental effects, dental trauma, and sys-
temic disease. The developmental groove s are
more prone to caries and periodontal problems
when the site of the union of developmental
grooves is exposed in fused teeth.

The authors emphasize the importance of
a definite preoperative diagnosis of concres-
cence for better treatment planning and f ewer
complications. They suggest that cone -beam
computed Tomography (CBCT) is useful for di-
agnosing concrescence. The paper concludes
that a better understanding of the various mor-
phological anomalies of teeth, including con-
crescence, can help clinicians p  rovide more ef-
fective and efficient treatment for their patients.
Yan Xu et al. highlight the concrescence of max-
illary second and third molars, which cause
surgical complications [6]. The paper emphasiz-
es the importance of proper diagnosis and
treatment p lanning for such cases. Su J et al.
reported a case of concrescence in the posterior
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maxilla involving an impacted third molar and

the second molar [5]. Wang J. et al. reported a
rare case of successful surgical division of 6 of 9
concrescent teeth [7]. A massive bone defect af-
ter extraction has been repaired by filing a
space-occupying bone defect between a third
molar and a supernumerary fourth molar with
space-occupying bone -filling materials [7].

Syed A.Z. et al. described concrescence in
the mandibula r third molar region by CBCT
[10]. Our case described a rare case of an im-
pacted connate tooth in relation to the carious
left maxillary premolar region evaluated by cone
beam computed Tomography. Various authors
described connate teeth due to concrescence
only by imaging modalities like digital panoram-
ic radiography and computed Tomography [9,
11, 19].
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Conclusions.

The connate or double tooth that results
from fusion and concrescence also occurs rarely
in impacted supplementary teeth. Such devel-
opmental a nomalies remain silent and are inci-
dentally discovered by cone beam computed
tomography. Cone -beam computed tomography
helps diagnose and  visualize concrescence. Di -
agnosing this rare developmental anomaly is
challenging since it occurs beneath the ging ival
margin. Cone -beam computed tomography
helps identify and plan treatment for the con-
crescence of impacted supplementary teeth to
prevent postoperative surgical complications
such as maxillary tuberosity or oroantral fistula
fracture. Dentists must have a sound knowledge
of such rare developmental anomalies.
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CJIVIAHN N3 ITPAKTUKU

INTRAMUSCULAR ARTERIOVENOUS MALFORMATION IN RIGHT MASSETER
WITH TURKEY WATTLE SIGN
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urpose. To di scuss a rare tumor known as arteriovenou

condition where an artery and a vein are directly connected. The masseter muscle is the

commonly affected site, with 5% of cases being reported. This condition can be confirmed

through radiological diagnostic methods such as ultrasonography and cone -beam computed
tomography.

Materials and methods. A clinical case of a 46 -year-old fema le patient who has had swelling
in her right cheek region for two years, accompanied by intermittent pain while chewing and en-
largement of a mass when lying down on her right side. Orthopantomography was advised to rule
out odontogenic origin, followed whi ch CBCT and ultrasonography was advised.

Results. Cone-beam computed tomography revealed multiple calcified nodules involving the
masseter region measuring roughly 2x2mm in size. US revealed an irregular soft mass in the inferior
border of the right masset er muscle measuring roughly 17x9mm with clusters of venous channels
noted within it, as well as areas of calcification.

Discussion. Arteriovenous malformations (AVMSs) are rare tumors that are uncommon in the
head and neck region, and less than 1% of vasc ular tumors are found in muscles, with 15% in the
head and neck muscles. Since intramuscular vascular malformations are found deep inside the
muscle, it is challenging during physical examination to arrive at the diagnosis.

Conclusion. Cone-beam computed tomography and ultrasonography can significantly improve
the reliability and accuracy of observers in detecting arteriovenous malformations (AVMs). A multi-
modal approach to diagnosis is feasible for detecting AVMs.

Keywords: arteriovenous malformation, p  hlebolith, cone -beam computed tomography, ultraso-
nography, masseter.
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BHYTPUMBILLEYHAS APTEPUOBEHO3HAA MAALPOPMALLUA NPABOM XXEBATEAbHOW
MbILWLLBI C MPUSHAKOM «MHAIOLLAYUU NAETEHDb?

Kaptuked MNMatma, CaHaxam Cu Axen, Meepa TeeHATXAIAAH, DcBapy COAAMANnaH

Kadepgpa cTtTomMaTonorumyeckoih MeagMUUHB M nyyvyeBOW AgumarHocTukum, CTomMaTonormuuy
obpasoBaHua ”n unccneifypaH wmMii ghSS. Ma

eJIb ucciaenoBanus. [IpoaHanmnsnmpoBaTtTb pefKytlw OnNyXonb, M3 BeEC:

Hada Manbdopmauma ( ABM), KoTopaa npepgcTtasBnaeT cob6o0

Ha HanpaAMyil COefWuHEHHSb. Uawe BCero nopaxaeTcsa XEeB:

nNo HibIM NuUTepaTypb. 3BOTO0O COCTOAHME MOXHO nNnopTBeEepaM

METOAOB AWMATHOCTUKMWU, KakK Y/IbTpas3BYyK/OBWEB MNT CHIEMMBIATHMNEH a/:
rpaduas.

Marepuanel u Mmetonpl. [IpegacTaBAEeH KANUHUWYeOkWNHedn ynwamesd kK n, y

B TeemiMe nABYX nAeT Habnwpganacb nNpunyxnocTb B nNpaBOW Weu4yH
punognuyeckoih 601bH NPU XeBaHUM WU yBe/IMYyeHUEeM o06Gpa3 oBaHHM
KY. Ona wvcKNWYeHUMA O[JOHTONEeHHOrNo npoucxoxpgeHwa ©O6bla p
3aMeKOHYEeEHyoH eBasa KOMNbOWTepHasa ToMorpagpumsa MU ynNnbTpasBYKOE

Pesyapratel. KOHYy G/HYoM eBas KOoOMNbTepHasa ToMorpadgmsa BbigBUAA
umdbmMumnpoBaHHbBE y3enKuWw B ob6nNnacTunm XeBaTeNbHOWN MblWLb pasil
ABUNO HepaBHOMMEIPGDIAHHOE obpaszoBaHUe Ha HWUXHETW rpaHu
M bl WL bl, pa3mMepomM npumepHO 17x9 MM, BHYTPUW KOTOPOTro OTM!
NoB, a TakxXe y4yacTKWU Kanbuumdpmkauyumnu.

OGcy:xnenue. ApTepuoBeHO3IHbe Manb hopergarme ¢ ABMI N IH,eYRRTTOP b
BCTpevyatwTcsa B obnacTtTum ronosBb MW wWewm, U MeHee 1% cocypguc
Lax, npunyew WbWyuax ronosb UM wWewn. MoCKONBKY BHYTpPUMbBLWeEVY
Mauuunm pacnonarawtcsa TFTnNny6o0Ko B MblWwyax, npun Qu 3gmkaa JHEOH 0 M
LOBOJ/IbHO C/NOXHO.

3akaouenne. KOHYy G/Hyou eBasa KoMNbiTepHasas ToMorpadumsa U yYyAbTp
3HAaYNTEeNbHO MNOBbHLWAKWT HAJEXHOCTb W TOYHOCTbL AMATHOCTMUK I
Manbopmauun (ABM) . Ona BboigsBneHums ABM uveymecrTamautopgaasitbCH bl (
X004 K AMarHoOCTWUKE.

KniwoyueBbe apoBprMoOBeHO3Has Manb@opmauwus,y YypBaBG o KWOTVN bkoa
Haa ToMOoOrpadgusa, YNbTpa3BYKOBOEe MUcCcCAepgoBaHWUEe, XeBaTefNbH

KoOHTakTHbN Caspx@aii Cun -haledisanjayej dch@jssuni.edu .in

Odt eoco3atfR®@tdat ¢Reod, tReebpRs to Opas, cdaasR Ta
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140-146.
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ascular malformations were first iden-
tified by Wardrop in 1818. Later, the
International Society for the Study of
Vascular Anomalies classified them
into two types: tumors and mal  for-
mations, as proposed by Mulliken and
Glowacki [1]. Arteriovenous malformation
(AVM) is a type of malformation that occurs
due to errors in vascular development during
embryogenesis, causing abnormal channels
between arteries and veins. This condition is
progressive and recurring and can involve an-
giogenesis or vasculogenesis. It is characterized
by shunting directly from the arteries to veins
without passing through a capillary bed,
through a fistula or nidus, which are abnormal
channels between feeding arteries and draining
veins [2]. Hemangiomas, on the other hand, are
tumors characterized by the rapid proliferation
of endothelial cells in early infancy, followed by
involution over time. Other vascular abnormali-
ties are malformations that r  esult from abnor-
mal development of vascular plexuses. Both
hemangiomas and vascular malformations are
part of the scientific term "vasoformative tu-

mors," which have a normal endothelial cell
growth cycle and affect veins, capillaries, or
lymphatics. One of the common challenges in
treating these rare and deeply located tumors
is inaccurate preoperative diagnosis and inap-
propriate treatment planning [3, 4].

Case report.

A 46-year-old female patient has been
experiencing swelling in her right lower back
region for two years, accompanied by intermit-
tent pain and enlargement of a mass when ly-
ing down on her right side. She had no history
of trauma in the previous two years but had
undergone root canal treatment two years ago
in a private clinic. The patient's fa mily, includ-
ing her husband and two children, were said to
be healthy and not suffering from any disease.
Upon general examination, the patient ap-
peared healthy with a normal gait, moderate
build, and vital signs within normal limits.
During a complete cli nical examination, a soli-
tary mass measuring approximately 1X1.5cm
in size was found 1cm anterior to the right an-
gle of the mandible (fig. 1 A, B). The swelling
was soft, fluctuant, mobile, non  -pulsating, and

.
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Fig. 1 a (Puc. 1 a)

Fig. 1 b (Puc. 1 6)

Fig. 1 ¢ (Puc. 1 B)

Fig. 1. Photos.

mus of the mandible
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a — Frontal Profile View of the patient showing mild facial asymmetry on right lower third of the face

b — Right Lateral View of the patient showing solitary swelling measuring about 1*1.5cm anterior to the ra-

c —Supine Positon —Depi cting “Turkey Wattle Sign” in the Right i

a-®poHTanNbHBW BWUA NaULMEHTa,

6-Bunag naumenta cboky cnpasa,

B—-lMNonoxeHne—oienka4yaeTcsa NpPpM3HAaK «UHAKWaAYMWA NAETEHbL» B 0f

LeMOHCTpUpPpYlWUNH nNnerkyw acu

Cb 100 [PVaH3OMHEHDOOIMVI MoK Momiyox sloxclt, 5 @

| www.rejr.ru | REJR. 2024; 14 (1):140-146

DOI: 10.21569/2222-7415-2024-14-1-140-146 142


http://www.rejr.ru/

RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

non -compressible. Tenderness was noted on
palpa tion, and the right submandibular group
of lymph nodes was inflamed and tender. The
mass was visible and palpable when the patient
was clenching or sleeping, which is known as

the *“turkey wattle sign
imaging was necessary to determi  ne the cause
and extent of the abnormalities. An intra -oral

periapical radiograph found no bone involve-
ment. According to Orthopantomography, no
changes were detected in the right upper and
lower tooth region (fig. 2). Further examination

type of malformation can cause cosmetic and
functional disturbances, such as facial asym-
metry.

AVM is caused by defects in TGF -beta
signaling and a genetic two  -hit hypothesis. The

(dévelapment Jof the )mesenbhyraeg pniroosdia iisc

stopped during the undifferentiated capillary
network stage, leading to vascular malfor-
mation. As differentiation occurs, primitive
vessels penetrate deeper into the subcutaneous
layer, muscle, or bone tissue. Gradual re-
placement of the immature plexiform network

Fig. 2 (Puc. 2)

Fig. 2. Orthopantomogram showing no pathological variations arising from the odontogenic origin.

Puc. 2. OpTonaHToMorpamma, 6e3 NaToAoOrM4ecknux U3MeHEHUM OAOHTOT€HHOIO NPOUCXOXKAEHUS.

with cone -beam computed tomography re-
vealed multip le bony nodules involving the
masseter region. Three small nodules were not-
ed, each measuring roughly about 2x2mm in
size (fig. 3). For further evaluation, the patient
underwent USG, which revealed an irregular
soft mass in the inferior border of the right
masseter muscle. The mass measured roughly
about 17X9mm and had clusters of venous
channels noted within it, as well as areas of
calcification (fig. 4), suggestive of Phleboliths.
The impression was an arterial malformation of
the right masseter muscle.

Discussion.

Arteriovenous malformations are a medi-
cal condition that occurs when an artery and
vein connect directly without capillaries. These
malformations are typically detected at birth or
in early childhood and are often located inside
the skull. Howev er, there is another type of
AVM called extracranial AVM, which is a more
common local aggressive disorder primarily ob-
served during puberty or adolescence [5]. This

| www.rejr.ru | REJR. 2024; 14 (1):140-146

by mature vascular channels results in a vas-
cular malformation. Angiogenesis is regulated

by growth factors such  as VEGF, bFGF, TGF -§3 ,
and IL -6. This type of vascular tumor is diffi-
cult to diagnose due to its cellular nature and
firmness. It is called vascular stenosis and has

a larger size, is more painful, and is more likely

to be diagnosed preoperatively than smal | ves-
sel tumors [6]. The tumors show more mitotic
figures, perineural infiltration, and lymphoid
follicles than cavernous types, but less than
capillary types. They are only found in 5% of

the head and neck region [7].

AVM, or Arteriovenous Malformation, can
be triggered by various factors such as trauma,
hormonal changes, ischaemic events, and pu-
berty. Skeletal muscle vascular tumors are rare
but can occur in the head and neck region,
with the masseter muscle being the most com-
monly affected (accounting f or 4.9% of all in-
tramuscular malformations), followed by the
sternocleidomastoid and trapezius muscles [8].
While some people may be born with AVM, it
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Fig. 3 a (Puc. 3 a) Fig. 3 b (Puc. 3 6) Fig. 3 ¢ (Puc. 3 B)

Fig. 3. Cone-beam computed tomography.

a — section of 3D reconstruction shows 3 specks of calcification measuring roughly about 2x2mm in size 1 cm
lateral to the right body of the mandible,

b — coronal Section, c — axial section representing radio  -opacity which is 1 cm lateral t o the right body of
mandible measuring about 2x2mm in size.

Puc. 3. KoHyCHO-Ay4eBasi KOMMNbIOTEPHAA TOMOrpadoums.

a—-Ha PBKOHCTpPYyKLUUNW BU3yanumaumpywtTcsa 3 KalbLMUuHATa pas3mMep
Hee Tena HWXHeNn yenwcTwW cnpasa,

6-KoOpoOHankw®w@B-akKcManbHBA Ccpes3, BU3yanuM3sImMmpyrwTcsa KanbUWH
natTepanbHee Tefna HWUXHEW YyenwcTW cnpaBa, pa3MepoM NpuUMEr(

Fig. 4 a (Puc. 4 a) Fig. 4 b (Puc. 6) Fig. 4 c (Puc. 4 B)

Fig. 4. Ulirasonography, right masseter region.
Clusters of venous channels noted within the mass measuring 17X9mm with specks of calcification.
Puc. 4. y/\prassyKosoe UCCAEAOBAHUE, NPABAA XXeBATEAbHAS obAacTb.

BuayanumanpywTcsa CKONNEeHUWUS BEHO3HbLX KaHanoBs,, ompxymepcie vk
nNpuMaHakaMu KaldbLUUuPUKAaALUNU.
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may not become apparent until childhood. It is
most frequently found in the head and neck,
followed by the limbs, trunk, and viscera. It
can also occur on the anterior two  -thirds of the
tongue, palate, gingival, and buccal mucosa in
the oral cavity.

AVMs can be classified using the
Schobinger clinical staging system. Initially,
the lesions are latent but develop into a warm
pink -bluish skin lesion with a pulsatile thrill in
adolescence [9]. Ov er time, the lesion will ex-
pand, leading to dystrophic skin changes,
bleeding, ulceration, and tissue necrosis. While
the causes of these tumors are still unknown,
some evidence suggests that the trophoblast, a
placental cell, maybe the origin of vascular
malformations [10]. Intramuscular vascular
malformations are difficult to detect through
physical examination as they are usually locat-
ed deep within the muscle. The condition is
characterized by swelling, pain, and mobile,
tense, and pulsatile lesions alo  ng the muscle's
vertical axis [2, 11].

A pathognomonic symptom of in-
tramasseter and intraparotid hemangiomas is
the turkey wattle sign named due to red vascu-
lar feature in the male turkey's neck called the
"turkey wattle" has the ability to expand in size
as it fills with blood. It describes swelling of the
lesion accompanied by clenching of the teeth or
totally dependent on head posture. Vascular
engorgement inside the lesion, which prevents
venous return from the head to the superior
vena cava, may be th e cause of the symptom
[16].

Unlike vascular lesions on the skin, these
malformations rarely cause skin discoloration
and do not grow over time. When they occur in
the masseter muscle, they can cause swelling,
pain, or facial paralysis [3]. The expansion of
the mass can also cause pressure on the nerve,
and the lesion becomes more prominent when
the Valsalva maneuver or muscle contraction is
performed [12]. Tumors can often be mistaken
for intramuscular vascular malformations due
to their proximity, and th ey must be distin-
guished from parotid gland neoplasms. In-
creased venous pressure can make the tumor
more visible. Arteriography is necessary for the
detection of vessel communication, while si-
alography has been replaced by computerized
tomography with cont rast enhancement, which
makes it easier to differentiate between parotid
and extra parotid masses [5, 13].

Ultrasound is used to diagnose lesions,
while computed tomography (CT) or MRI is bet-
ter for determining the extent of the lesions.
Imaging is crucia | in characterizing arteriove-
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nous malformations (AVMs) and planning
treatment. Investigations such as Doppler ul-
trasonography, CT, and MRI can diagnose arte-
riovenous shunts. Ultrasound and Doppler im-
aging can reveal high systolic and diastolic
flow, arteri ovenous shunting, and arterial
waveforms. MRI shows AVMs as a mesh of di-
lated arteries and veins connected by shunts.
Magnetic resonance angiography (MRA) shows
arterial feeders, shunting volume, and nidus
location. Contrast -enhanced CT can provide an
accurate structural assessment of arteries,
veins, and nidus and also provides flow analy-
sis for preprocedural planning [11]. When deal-
ing with vascular malformations, doctors must
examine their flow characteristics to determine
the appropriate treatment. Low -flow malfor-
mations can be treated with sclerotherapy, la-
ser therapy, or cryosurgery, while high -flow
malformations require presurgical embolization
followed by aggressive ablative therapy.

The ideal time between embolization and
surgical treatment varies  based on the goals of
embolotherapy. After 2 -3 weeks, the benefits of
embolization may decrease due to collateral
supply and recanalization of vessels. There are
several treatment options available, including
medical therapy, embolotherapy, sclerotherapy,
lasers, cryosurgery, and surgical therapy. The
timing of treatment depends on the goals of
embolotherapy [14, 15].

Conclusion.

Diagnosis of intramuscular AVMs is chal-
lenging and requires a multidisciplinary ap-
proach including plastic surgery, vascular sur-
gery, and interventional radiology. In order to
improve early diagnosis and patient outcomes,
it is imperative that healthcare providers
should able to acknowledge the clinical presen-
tations of intramuscular AVMs, particularly the
"turkey wattle" sign. Ima  ging is crucial for di-
agnosing vascular lesions by identifying the
exact location and plane of the lesion. In this
case report, Cone beam computed tomography
revealed specs of calcification at the site of the
right masseter region, leading to further inves-
tigation. Ultrasonography helped in specifying
the site and size of the lesion and identifying its
feeder vessels. To keep an eye out for recur-
rence and evaluate the effectiveness of the in-
tervention, long -term follow -up is essential.
This rare case report adds to the knowledge on
intramuscular AVMs by highlighting the signif-
icance of a thorough diagnostic imaging and
management, when dealing with these unusual
vascular diseases.
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ABTOPAM

TPEBOBAHUA K NYBAUKALLUAM B XYPHAAE

REJR
OCCUNCKUINA DNekKTPOHHBA XypHan JlyueBoi [uarHocTuKN
npMHMMaeT K nyb6banumkaumum OpPUFrMHaAaNbHbLEe cTaTbwu, 06300p
YyecCcCKUX cnNyvyaeB, NeKUUWUNKDHTHeprREeHUWHFOKTaAanLOB
My6numKkayumm NPpUHUMAKWTCHA NO 3NE€KTPOHHOMY apgpecy: re,
My6numkauyumm [ONXHB COOTBeTCTBOBAaTb TemMaTuWKe XypHana,
NeHwimyyeBasa punarHocTuka, nydvyesas Tepanusa U MUHTepBeHLMUO
My6numkKkayumm B XY PpPrHHabine 6Gecnnaa
Bce cTtatbwmu npoxoagAaT ABOWHOEe <Ccnenoe pelLeH3MUEOABaHa e
TakxXe BegywummMm cneumanmcrtamMm NO COOTBETCTBYHWWNUM HAayUHbl
TpeboBaHWAa K nyb6ébnmkauumamM cocTaB/ieHb corlrnave®m,” Empe g
caBnaemMblMm B 6unomegmumHckume xXypHanso (-AHn I ntern Med 199

K

1. CraThby IPUHUMAIOTCA HA ABYX A3BIKAX: PYCCKOM M AHTJIUMNCKOM.
OAns nNnopgauyuum cTaTbuW Heob6XOAMWMO nNpefcTaBUTb OCGEHUWAIBHO

OTOpPOM BbiNOoONHeHa pab6oTa,nsAc HBAU 3N BPOYAK OCBT OPMAVHTUEL € .

CtaTtbs4 HanpaB/sidaeTcCsA B penpacxkuynito no SHEKTDOWMQMTHOMUE.

rytT 6bTb HanpaB/AeHb B OTCKaHMUpoOBaHHOM Buage u/mnnum o06bIYH

ConpoBoaguTenbHbBE AOKYMEHTbB MOTVYT ObITb HangehAe OB HBLBOIB

NOYTOMN.

CtraTbsa pAgonXHa O6bTb HaneyaTaHa wWpuUu@PTomM Ti meis e e an R.01I

CTpaHWUUb AONXHbB O6bITb MNMPOHYMEpPOBaAaAHBbl.

Ha nepBOW cTpaHuWuue Heo6BGXOAMMO yKaszaTb MUHULMANL U dal

ctTaTtbwu, NMoONHOE Ha3BaHMWE yupexagoepHouva B(bynuop/eéenreaH, Upiir)o,p oBa, , K OCTT
O6aszaTenbHO CcnepyeT ykKkas3aTb, B KagelM ysperzepnmnB.paborTa

T

[OR=1

—

Pepakuuma ocTaBnaeT 3a co60i npaBO NpuW HEOOPOAKLMDIE T 1

ekcTa U odopmMaeHuWua cTaTbu 6€3 yBeJOMIAEeHNWSA aBTOPOB.

I[IpaBuna opopmiieHnss HAYIHBIX CTaTEH.
OpurmHanbHbE CTaTbW [JONXHbL MUMEeTb chNeagylWwueeppasngeanme-

oAbl MccnepoBaHWss, pPes3ynbTaThb MccCAnegoBaHMUA MU 06CyXAeHU

Cnyyaumu M3 nNpakTUKWU [JONXHB MWMeTb ChnejwluUbe ogdd ] a/pL:6 N

aHHble McToOoOpuuM 6Go0Ne3HNW, p[aHHbBIEe KANUHUYECKOTro, nabGoparToy

HTa, oOo6CcyXAeHMWEe NONYUYeHHbLIX pe3ynbTaToB, 3akKnNwyeHUe.

Ona HanucaHWa OpPUTUHANbHBLX cTaTel MCNONb3YyKTCHA CcTaHpgp
cmcrTemMatTmnyeckunxeon-asapasoBamgapTbse PRI SMA.
PekxomeHayeTcsa BOCNONb3O0OBaTbCA yuyebHbM nocobwuem H.T

eckKoe NMUWcbMO: cTaTtTbwu | MRAD» (MonosBa H. ., KontsaesBa

MRAD. Yuyeb6Hoe nocob6bue ANsS acnifHAUKTOEBBCEECEHAPHAYNYHBRT CY

NbHOCTEN. ExkaTtTepuHbypr: mnounfm ¥ypO PAH, 2015. 160 c.)

TuTynbHasa cTpaHuya:

Ha pycckoM si3blke: 3arfgaBune cTaTbW;, UHULMAAB U GamMuny
COOTBETCTBYHWUWEMY YUYpeXLEHNW, MNONHOEOPHEBBEABMEA YPIPER KT E.
Ha aHrnumihckom A3blkKe: 3arfaBue cTaTbW; WHWLWHAKCET b adga |

opa K COOTBEeTCTBYWIWEMY YyuUpexXAeHWtw; N0/ HEEIXH aB3bBRETHAN ep ayd.
a

Onda nepBOro aBToOopa Heob6XxXo0oAaMMO AonoJ/MaMiremp AHO G @B A3 b
CTpyKTypupoBaHHOE pe3tMe Ha PYCCKOM MU aHTFrAMACKOM 43

nyyaeB U3 nNpakKTUKM, noctTpoeHHoe CTPOIO no cxewme:

Lbenb wmccnepoBaHW4A.
MaTtTepunan U MeTO,bl.
PesynbTartbl.
O6cyxaeHue.
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BoiBOoAb/ 3aknwyeHNe.

ZoebRyodoaYdoa 3dfemdt 1 6 3¢ Do3oho [wead dB@BOPHbLX CcTaTel
CTPYKTYypa pe3tMe He ob6aA3aTenbHa.

¢abi1osa vadpnoos 3ae3aYoapneREt 3t dqdIiyaYhoo 3ArafivaRe 06 o p3as R
RYea33daya 3abisa o2a voaodmdesszdad¥YhyRet 5

tdiyaYha 3de¥YR yas3ab bRe tog R yad® e3x3ydsessdadbhdqRg.

Mpwn BbibOpe KNKWYeBbLIX CNOB pPekKOoMEbHCAsy e T 08 B aPPpyeKM B O A 0T 6 B |
MeSH.

ABToOoOpamM cnepyeT nNonNb3o0oBaTbCA COBPEMEHHOW PycCcCKOSS3HbIY

ynotTpeb6nsaTb «KaNlbKWU» TEPMUHOB, TPaHCKPOBH N pBLEERHAHDbI XC 100 BU H
Has3BaHUW (He ©OGonee 3), KpomMe ObOWENPUHATBLIX COKpalwWeHUNR
BeNMWYMH U TEepMMUHOB, pJonyckKkaeTcsa TOJ/IKLKIO NO NMHOP OO Ha'B B/AHH
cneyuvanbHbe TEePMUHb AONXHbB ObITb paciuwndpoBaHbl.

CopepXaHmeEnOPAbHON CcTaTbu.

BeBepgpeHune.

Lblenb wmccnepoBaHU4A.

MaTtTepuan ”u MeTO/adbl.

PesynbTtarthbl.

O6cyxXpeHue.

BoiBoabl/ 3akntwyeHune.

CnuMcok numrteparTypbl.

CopepXaHunue cnyvyaeB U3 NpakKTUKM.

BBegeHnel/ AKTyanbHOCTb Npob6nemMmbl.

JaHHbBe McTopum 6GOME3HN.

JaHHbBEe KANMHMYECKOT O, JUlyaubeoBpoarToo POHOOCT/Ioe AMO B @ H U A .

O6cyxaeHMune.

3aknwyeHune.

CnuMcoKk numrteparTypbl.

CtaTbfd JAoOoNnNXHa O6bTbL TWaTenNbHO BbBepeHa aBToOpoM. B wmarT
YeTKO pa3MeTUWTb BCe 3/71eMeHTbl: nNaTWUHCKWUE U T peyvyeckue 6
LeKCb, NPONUTMH®EHHEe O6YKBb, CXOAHbBE N0 HanucaHWW O6YKBBb |

Cnnmcok cocTaBfAAwT NO nNpaBunanam odopMaeHNWS nNnpucrtTaTelH
rpadgumsa) aAnNsa aBTOPOB C YyyeToM «EAMHBIX Tpedainnsia BU A0 NKO ME Vi K
LUHCKWUE XYPHarslb» MexXaoyHapopenaoT OKpOOMBA TR E& A M L M HCKMX XY pH
Requirements for Manuscripts Submitted to Biomedical Journals).

Bunénunorpadnuyecknme CCbIIKU [JONXHB ObTb NPOHYMEPOBAH b,
COOTBETCTBMUU CO CNUCKOM /nuTepaTypbl.

ABTOpP HeceT NONHYWYWCOBBRACTBEAHOCTbL [JaHHbBX CnNnMuckKka nNute

CcblnkuM Ha pedepatTb U aBTOpedepaThb He MNPUEHBHOMG A MMDEXN [
My faBaTb WX He cnepyert.

Tabnuub [AONXHB copgepxaTb O06O6O6GWEHHBLE W CcTaTuUCTUWUYECKM
Tabnumua [JONXHAa WMMSTAYE OHO®B®X . EoVWHMWUB N3 MeepmeHEH. fawTCca B

MnnwctTpaTuBHbBN MaTepuan (doTorpacdgunu, pucyHKuUK,d> cexaedm bl ,
emacsgeadi afs dRedeao

Za2e303) 090yoha ea2ved 3.
MMocne KaXhoro PUCYHKAa HeOoHxKkDIPMM0D ayykaa3abl BaagFw ez ga @R 3
Reydosades tbhdRg.

Z30290g2 3. 1. baoegae o33doeoVYOHIAcCTHI HCTEARZJ.OBAHNSA. Kp
Hne pPUCYHKa.
Fig. 1. Method, reconstractions. Area of interest. Description.

B nognumcax K Mukpodgortorpadpuam HeobBXoOgMMO yrkaszaTb MeT

doTOorpacdum pfONXHB ObBITb NpepocTaB/ieHb B OpPUTEMNM anAb HWOM
uBeToKOppeKLUMN.

M3obpaxXeHUAa [AONXHB ObTb nNpepgcTaBNeHb B @

Pas3mep CHMMKaAa pJoNnxXeH ObTb He MeHee 1500¢*

O6beKT Cboe/MKenH 06 bITb B (QOKYCeE.

Tax TIFF

pwMma
500 nukcene

OTBEeTCTBEHHOCTH ABTOPOB.
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ABTOpPp O0Ob6s3aTenbHO nNoagnucbBaeT CcTaTblo. K o n nveckatHaB HBacse - (
MW aBTOpammu. CtraBga nopg cTaTbel CcBOKW NognNef@K,,WaB T@@ABDE |
ee wns3pgaHue, rapaHTupyyemTbeel gEWOICAHOBRERYAM AT CTATBHA HUHIE puUcC
Heil He ObAMW ONYyONMKOBAHbL paHee WU He NoCnaHb ANAa Nyo6AMK

Mpun onpepeneHuMumMm aBTOpCTBA peKkoMeHayeTCcCsS PYKOBOALCTBOB

ABTOpP [AONXEH MUMEeTb TOYHY K W NUOCICH/YEQ] OMBHa(HOVPKM, @ LOMMKaA CMaoH H O M-
KoTopas MoOxXeT O6bTb NpepcTaB/eHa NO 3anpocy.

ABTOpP He uUuMeeT nNpaBO nNpepgcTaBNATb OAHY CTaTiHKIXH@3AY.
LaHuEAaX. B cnyyae mMcnonb30BaHUWUA B CcTaTbe uendxpmwmalHmy, akor
o

63aH yKasaTb MWCTOYHWUK UM aBTOpa UUTUpPpYyeMON WMHPopMaALuUM.
CTaBWTb pepakToOpy KONWK UUTUPYyEMONn cTaTbwu.

ABTOpPYy HeobBXoOogAMMO NOATBEPAUTbL, UYTO e€ro cTaTbd OPUT UL
eMon umuHpopmMauwuwu, NPW HaNWuuyywe HT/asK OB 3P € UneTHIM SN OCIC bITK U H a
aBTOpOB.

ABTOpPp HeceT OTBEeTCTBEHHOCTb 3a Ccob6nwpeHMEe HauMOHAaAnNbH
HUKM uMccnepgoBaHWN € ydyacTumem nwagend U XWUBOTHGBIX.

ABTOpP [ONXEH MNONYyYUTb pas3pewleHMme Ha NyO6AUKaaPWB nava N4 e
yyacTunue B umMcchepgoBaHuUumM, un cobniwpgatb KOHMGMAeHUMAaNbHOCTHDb

Heob6xopgumo 3a89BUTDL o Hanumyunwu nnwu OTCYTCTBUUECDBT €H
(Hanpuwmep, KOHKYypuUpytlwmne MUHTeEpPECH, KoOTOoOpble, NO MHEHUNtK
onocpepoBaHHOE MBYIOWRAMHKASEL VHOBH HbIA npouecc) (CcCM. pekoMeHgaly/V

Mpn MmageHTMdPUKauMm 3HauyUTeNbHON OoOWMOBKM B NymdRMBLAIDN L Oa
o6wWNTbL 06 3TOM pepgakKkToOpy. Ha npoTsaAXeHWM BCEero nNpouecce
yaTb C pefjgakTopomM MU mgapayéaBmagsagmb6aBnpaBnsasa cTaTblo, B
Mpn BHABAEHUWUWNW 3HauyMTeNbHON ownMmbKM, HETOYHOCTMW [aHHDBIX
ocTaBnaeT 3a Co060i NpaBO U3ATSHTMBL ONYyOAMKOBAHHYIW CT

ABTOpPp nNnonHocTbi GepeT Ha cebsa OT B eITacr TMBAETH HTOALETYbA R3paB PBAO -
aAp. JNwboe HapyweHMe aBTOpPCKUX npasB 6ypeTrT paccMOTpPeHO ¢
Mpn paccMOTpPeHMU NONYyYEeHHbLX aBTOPCKMUX MaTepumanos Peg
TpeboBaHMAMU K PpyKonucsam, npepagcTaBsBnaeMbl Mitem. cONMMIttereeofi n LL U H C
medical journal editors.  Uniform requirements for manuscripts su bmitted to biomedical journals //
Ann. Intern. Med. 1997; 126: 36 4 7)) , npuHyuumnamm EASE un «Singapore S
Integrity».
ABTOpaM pekKoMeHAayeTCSHs bNMKgL HAT TBOMT H MaGpppoBON Nnpodpu b B
CtaTbu, npepcrtTaBNeHHbe C HapyuweHuemM npaBua OQOpPMAEHM
KoppekTypa aBToOpaMmM He BbiCbllaeTcCs.

IIpaBuna opopmiieHus NPpUCTATEHHBIX CIUCKOB JINTEPATYPHhI.

MpaBuna odopMNeHWA NpuUucCcTaTelHbX NOMWMOK @B QU A )P ER AT BEBH
CTaB/NeHb C yuyeToM "EAWHBX TpebOBaAaHMUN K pPYEOOUEBERKKE MNEBED
Hanb" MeXAyHapoAHOINO KOMUTEeTaAa pefakTOpPOB MeAULUHCKIMUX N
Manuscripts Submitted to Biomedical Journals).

MpaBuebHOONMUCAaHWNE UCNONb3YyeMbX MWCTOYHMWUKOB B AIOWOKAXN OA |

ro, 4TOo uUMTUpyemMas nyb6bnumkauums 6yaeT yuTeHa NpuU OLEHKE
raHmsauyuumin, rpape oHU pabBGoTalT.
Bun6numorpadrnueckoe onNuMcaHMWe OTeyecTB eTHHaHKH bHEX ipMOUTI 0 8 T 11 C

BetrTcTtTBoOoOBaTb cTuntw PubMed wmwnu MEDLI NE.

MopAfLoOK cocTaBNeHMWA CNUCKAaA: 1) aBTop(bl) KHWITUB en jamw o1
yenoBeK BKNWYMUTENbHO ynomumHatlwTCsa BCe, npuw- 6 omepuMBXX a@sB 1o
poB "u aop.", HBX-UHeotc Tepla.H" ) ; 2) ec/mMm B KayecTBe aBTOpPOB
nocne ddamumunmm cnepyeTtT cTaBuTtbL "pep. ", B MHOCTPAaAaHHLBX "¢
XOAHbBE faHH©bE.

OoGpaasern cnucka gureparypsl (COCTOUT U3 ABYX 4aCTeH):
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