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Abstract

Background: Polycystic ovary syndrome (PCOS) is a common endocrine disorder in adolescents,
but diagnosis is complicated due to overlap with normal pubertal changes, including irregular
menses, acne, and multifollicular ovarian morphology. Ultrasound markers traditionally used in
adults, such as follicle number per ovary (FNPO), may have limited utility in this age group.
Objective: To investigate ovarian morphology using ultrasound in adolescents with PCOS in
comparison with age-matched controls and to assess whether these markers differ according to
time since menarche.

Methods: A total of 448 adolescent girls aged 12—19 years were enrolled, including 268 with
PCOS (diagnosis according to adolescent-specific Rotterdam criteria 2023) and 180 healthy
controls. The PCOS group was divided into Subgroup A (<3 years post-menarche) and Subgroup
B (>3 years post-menarche). Transabdominal ultrasound was performed on the 3rd day of the
menstrual cycle to check ovarian volume (OV), follicle number per ovary (FNPO), and follicular
size.

Results: Ovarian volume (OV) was significantly higher among adolescents with PCOS in both
subgroups compared to controls (p < 0.05). However, FNPO did not differ significantly between
PCOS and controls in Subgroup A but was significantly higher in Subgroup B (p < 0.05). In any
subgroup, follicular size did not differ between PCOS and control groups.

Conclusion: Ovarian volume (OV) may serve as a more reliable ultrasound marker of polycystic
ovarian morphology in adolescents than FNPO or follicular size, especially during the early post-
menarche years.

Keywords: Polycystic Ovary Syndrome, Polycystic Ovarian Morphology, Adolescence,
Hyperandrogenism

Introduction

Polycystic ovary syndrome (PCOS) is a multifactorial endocrine disorder associated with
reproductive, metabolic, and psychological complications [1-3]. It is a leading cause of menstrual
dysfunction and hyperandrogenism in adolescents, with an estimated prevalence of approximately
8% 1in this age group [4]. PCOS is a lifelong condition that typically begins around menarche and
persists throughout adulthood, making early recognition and intervention essential for preventing
long-term health consequences.

Diagnosing PCOS in adolescents remains challenging because many ofits clinical features overlap
with normal pubertal development. Menstrual irregularities and mild hyperandrogenism, such as
acne, are widespread during early adolescence and may reflect normal physiological maturation
rather than pathological changes.Current international guidelines do not support the use of pelvic
ultrasound for diagnostic purposes in adolescents due to limited evidence and the high
physiological prevalence of multifollicular ovaries during puberty. Although follicle number per
ovary (FNPO) is the most reliable ultrasound marker for polycystic ovarian morphology (PCOM)
in adults, it should not be applied to adolescents.
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Despite the significance of identifying PCOS during adolescence, available data on ovarian
morphology in this age group remain limited and inconsistent. Therefore, further research is
needed to better define ovarian morphology patterns in adolescents with and without PCOS.

Objective

To evaluate ultrasound-based ovarian morphology in adolescents diagnosed with PCOS in
comparison to age-matched controls and to determine whether ovarian morphology markers differ
according to time since menarche.

Materials and Methods

A total of 448 adolescent girls aged 12—19 years (mean age: 16.1 £ 2.3) were enrolled in the study.
The study group included 268 adolescents diagnosed with PCOS based on the adolescent-specific
Rotterdam criteria (2023) [1,2,7]. The control group consisted of 180 healthy adolescents with no
personal or family history of PCOS.

The PCOS group was subdivided according to time since menarche:

Subgroup A (n = 98): Participants examined within the first 3 years after menarche (mean age
12.1 £4.1 years).

Subgroup B (n = 170): Participants examined more than 3 years after menarche (mean age: 16.8
+ 3.4 years).

Main outcome measures:

Follicle number per ovary (FNPO) and ovarian volume (OV), assessed using transabdominal
pelvic ultrasound on the third day of the menstrual cycle.
Statistical significance was defined as p < 0.05.

Results

Ovarian volume (OV) was significantly higher in adolescents with PCOS in both Subgroup A and
Subgroup B compared with age-matched controls (p < 0.05) (Fig. 1, Fig. 2). In Subgroup A, the
follicle number per ovary (FNPO) did not differ significantly between PCOS and control
participants, consistent with the physiological appearance of multifollicular ovaries commonly
observed during early puberty.

In Subgroup B, FNPO was significantly higher in adolescents with PCOS compared with controls
(p <0.05) (Fig. 2). Follicular size did not differ significantly between PCOS and control groups in
any of the subgroups.

25
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Adolescents Adolescents
with PCOS < 3 without PCOS
years post
menarche
® Ovarian volume (cmg?) 13.6 54
m Follicle number per ovary 24.6 22.4
m Size of antral follicle (mm) 4.2 51

Fig. 1. Ultrasound parameters (OV and FNPO) in PCOS Subgroup A versus controls.
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B Size of antral follicle (mm) 5.2 6.1

Fig. 2. Ultrasound parameters (OV and FNPO) in PCOS Subgroup B versus controls.

Discussion

The clinical features of normal puberty such as irregular menses, acne, physiological anovulation,
and multifollicular ovarian morphology substantially overlap with those observed in adolescents
with PCOS [2,5]. This overlap further leads to diagnostic uncertainty and may cause both
underdiagnosis and overdiagnosis in early adolescence. Physiological anovulation and
multifollicular ovarian appearance can persist for several years after menarche, complicating the
interpretation of ovarian morphology in this age group.

In the present study, FNPO did not differ significantly between adolescents with PCOS and
controls within the first three years post-menarche. This finding adds to existing evidence that
follicle numbers are highly variable in early adolescence and strongly influenced by pubertal
maturation rather than pathology [5,8]. Consequently, FNPO appears to be of limited diagnostic
utility in younger adolescents.

In contrast, ovarian volume (OV) was consistently higher among adolescents with PCOS across
both subgroups, suggesting that OV may serve as a more stable morphological marker during
adolescence. These results are consistent with prior research indicating that increased ovarian
volume may reflect underlying ovarian dysfunction even when follicle number remains
inconclusive.

Importantly, follicular size did not differ significantly between PCOS and control groups in any
subgroup, thus emphasizing again that many ultrasound features traditionally associated with
PCOM in adults may not be reliable indicators in adolescents.

Conclusion

In summary, these findings suggest that while ultrasound cannot be used as a diagnostic tool for
PCOS in adolescents, ovarian volume (OV) may provide additional information for identifying
individuals who are at higher risk and who may benefit from ongoing monitoring. Ultrasound
assessment, therefore, may have a role in supporting longitudinal evaluation rather than diagnosis
during early reproductive development.

Future studies with larger and more ethnically diverse populations are necessary to confirm these
findings, establish age-specific and pubertal stage-specific reference values, and to clarify which
ultrasound parameters may be clinically relevant in adolescence.
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Abstract

Episodic Memory is the capacity to form, record and retrieve previous personal experiences and
memories. It allows us to mentally re-experience events with minute details and project ourselves into
the future by imagining possibilities which are yet to come. There are two main classifications of long-
term memory, Declarative and non-declarative memory. The declarative memory gets further divided
into episodic and semantic memory; while the non-declarative memory includes procedural and
prospective memory. The episodic memory is deeply intertwined with the hippocampus and medial
temporal lobe (MTL) and is shaped by dynamic interaction with the prefrontal and parietal cortices.
There is a hierarchical flow of information between key regions of brain which helps in encoding and
retrieval of memories. The neocortex and MTL converge the information to hippocampus, which is
consisting into dentate gyrus, CA1l, CA3 and subiculum, together they are termed as Cornu Ammonis
(CA) fields. During retrieval, there is reactivation of hippocampal traces and it projects back to
neocortex, helping to frame the original memory again. Therefore, remembering is not random—it is
a rhythmic, step-by-step process where the brain favors meaning over details.

This review summarizes how different pathways are involved in encoding and retrieving an
experience.

Keywords: hippocampus, MTL, theta oscillations, episodic memory, declarative memory.

Introduction

Memory is the ability to retrieve learned or experienced event. Depending on the neuronal networks
and how they respond, memory is subdivided into three systems- (i) a habit learning system, which
forms automatic associations between stimuli and behavioral responses; (ii) an emotional learning
system, linked with amygdala which helps in reminding of the outcome the impetus caused; (iii) a
declarative learning system, consists of semantic and episodic memory [1]. Semantic memory includes
organizing general facts and meanings, for example, capital of Paris, or what does the word “tree” mean.

While, episodic memory is combining heterogenous information and creating solitary unique
experience which also can be recalled later. The key brain region involved in declarative memory is
MTL which consist of hippocampus and adjacent cortical regions. There are three building blocks for
episodic memory that is time, space and abstract. Hippocampus helps to encode and retrieve sequence
of event. There are specialized cells in MTL which helps in gathering information regarding location
and time. Together these dimensions allow us to drive through experience with the sense of ‘where’,
‘when’ and ‘what'.

The term ‘episodic memory’ was introduced by Tulving in the year 1972 and he described it as ability
to retrieve personal events and to place ourselves in the past while having the sense of time [2].
Therefore, it’s correct to say that episodic memory is the reason we relive our past moments. For
example, a small cue such as a fragrance, a word or any song can reactivate several memories related to
it. While in contrast the semantic memory revolves around knowing the general facts. For example,
knowing your birthdate, or Delhi is capital of India. Semantic memory does not associate with the place
or time, neither it relives the moment in which we had learnt the fact. Though both the types of
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memories involve different regions of brain and function differently but they go hand in hand, ‘system
within system’.

There are several brain regions involved in the functioning of episodic memory. Firstly, the neocortical
areas mainly temporal and parietal cortices. The temporal cortex helps in auditory processing, storing
memory and emotional response. While, the parietal cortex helps in processing sensory inputs such as
touch, pain, texture, temperature along with spatial awareness. Specifically, the MTL consisting of the
hippocampus is the fundamental part of this neural system. Hippocampus incorporate two main parts,
the dentate gyrus and Ammon’s horn or Cornus Ammonis (CA). The sensory and conceptual
information collected in the neocortical areas intersect with the structures adjacent to hippocampus.
Firstly, through the association fibers present in the brain which consist of pyramidal neurons sends
the sensory information to parahippocampal gyrus [3]. The parahippocampal gyrus is involved in
processing the spatial information, which means encoding the location and surroundings [4].

Further, it sends the signals to the entorhinal cortex (EC) which acts as the gateway to the
hippocampus. The EC is composed of six different layers from I-VI, each layer has different cell types
such as pyramidal or stellate neurons. From the EC, two main input pathways arise which passes on
the signal to hippocampus, the tri-synaptic and the temporoammonic pathway [5].

The tri-synaptic pathway is an indirect pathway which starts from the EC layer II travels through
dentate gyrus and reaches CA3 and then finally CA1 of the hippocampus. Anatomically the CA1 is
divided into proximal, intermediate and distal parts. There are Schaffer collaterals which are axons of
the pyramidal cells arising from CA3 and send the processed information to proximal CA1l. The second
pathway called as direct temporoammonic pathway starts from EC layer III and projects towards the
distal CA1 specifically in the stratum lacunosum moleculare layer [6].

This is how the sensory information from neocortical areas reaches to hippocampus. The medial
entorhinal cortex includes grid cells which codes the spatial information and send the signals to the
proximal CA1 while the lateral entorhinal cortex including the pyramidal cells, sends the signals to
distal CA1 and encodes for the non-spatial information such as about the objects, sensory information,
texture or color [7].

The intermediate CA1 serves for the amalgamation of both spatial and non-spatial information and
helps hippocampus to store every information differently. The outputs from CAl again reaches the
neocortical areas via another pathway. From CA1 the signals are sent to subiculum which lies adjacent
to distal CA1, followed by entorhinal and then parahippocampal cortex finally reaching to neocortical
region again. Memoryformation involves various senses. Most prominent is visual representation of
any event or stimuli that helps to build memory about the spatial and abstract forms. There are ventral
and dorsal visual processing streams according to “two stream hypothesis” [8]. The ventral (‘what’)
pathway arises from the occipital lobe towards the inferior temporal lobe and it helps in recognizing
the objects despite of change in the surrounding. While the dorsal (‘Where’) pathway arises from the
occipital lobe towards the parietal cortex and it revolves around the location, spatial information and
navigating actions [9].

The dorsal pathways specifically start from the retina and the signals are then sent to the lateral
geniculate nucleus (LGN) in the thalamus. LGN has distinct layers and one of them is the magnocellular
layer which further sends the signals to V1 of the visual cortex or Brodmann area 17 located in the
occipital lobe. V1 contains neurons called as complex cells which are highly specialized to trace the
motion and speed dynamics of the object. Moving ahead, the signals are then sent to V2 which mainly
guides the direction of the motion in the visual field. Then the signals are forwarded to the middle
temporal area also called V5 which is known for encoding the two-dimensional image of the motion
along with spatial frequency that is texture of the object. The signals from V5 are forwarded to parietal
cortex. The parietal cortex also receives inputs from superior colliculus and pulvinar nucleus [10].
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The parietal cortex not only judges the information based on the inputs received but it also additionally
analyzes dynamic relationship such as motion of the object changes relative to the viewers change in
motion and merges optic flow with head and eye movement. The ventral pathway on the contrary
follows another way of encoding the information of what the object is. It begins with visualizing the
low-level features of the objects for example color, shape, size, edges, etc. This starts from the primary
visual cortex V1 and V2. Further this information gets combined forming complex patterns which is
recognizable that occurs in V4. When the signals are passed to the inferior temporal lobe it starts
forming a complete recognition of the object including the semantic information that is meaning of the
object. Finally, these inputs arrive at the hippocampus via the entorhinal cortex and get encoded as a
memory. This hierarchical flow of information from low feature to complex recognition of the object
defines the ventral pathway [11].

The retrieval process also follows a hierarchical process but it is reverse of the visual perception. The
entorhinal cortex is the central hub which collects all the information and passes to the hippocampus.
The parahippocampal cortex is responsible for surrounding information, while the perirhinal cortex
codes the details of objects and the orbitofrontal along with amygdala gains the emotional data. All of
them together send signals to hippocampus where each episode is quoted as distinct, unique and is
retrievable. The hippocampal-neocortical pathway flips opposite while retrieval of the memory. Any
partial cue will trigger the hippocampus specially the CA3. CA3 then initiates the process of pattern
completion (that is process of filling the missing details during retrieval) which further then transfers
the signals to CA1 [12].

The orthogonalized (separated) signals are then merged by CA1 into more synthesized code which can
be forwarded to the neocortical areas. From CA1 the signals are passed on to entorhinal cortex deep
layers V-VI and then further transmitting it to the neocortical areas from where the encoding begins.
For example, the superior temporal sulcus or the temporal visual cortex. Therefore, retrieval is also a
hierarchical construction which suggest that when there is encoding the low-level features are encoded
firstly and later followed by conceptual features. But while retrieving the high level or semantic
information erupts out at first and later the low-level features arise.

Conclusion

Episodic memory works like recording and then replaying a movie of your life. When one encodes an
experience, the brain first records the basic sensory details—colors, sounds, shapes—and then layers it
on with meaning, such as recognizing that the shape is a dog or that the sound is laughter. These details
are bound together in the hippocampus vial entorhinal cortex, creating a rich “episode” you can revisit
later.

When you retrieve that memory, the process runs in reverse: your brain first recalls the big-picture
meaning or semantic details (it was a dog, it was a party) and only afterward fills in the finer details
(the dog was brown, the balloons were red). During encoding, the hippocampus uses pattern separation
to keep similar events distinct. Later, during retrieval, the system shifts into pattern completion, where
even a partial clue can trigger the hippocampus to reassemble the full event. This shows that
remembering is like reconstructing a story, beginning with the drawing then coloring it in. Each
retrieval event doesn’t just recall but it also reinforces cortical storage, gradually shifting reliance away
from hippocampus. Over time, repeated reactivation helps transform episodic details into more
generalized, gist-like semantic memories.
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Abstract

Horseshoe kidney (HSK) and retrocaval ureter (RCU) are individual conditions, each occurring
at low frequencies and even more uncommonly in combination. RCU is a misleading name for
it is not an anomaly of ureter but vena cava itself, thus some authors prefer precaval ureter or
circumcaval ureter. Understanding their embryology is essential to explaining their
occassional coexistence. Both the conditions are predominant in males. Clinically, both
anomalies are mostly asymptomatic and discovered incidentally during imaging performed for
other complaints. When symptomatic, patients may present with hydronephrosis, recurrent
urinary tract infections (UTI), nephrolithiasis, abdominal or flank pain, or obstructive
uropathy; these risks are heightened when HSK and RCU occur together due to compounded
anatomical obstruction and urinary stasis. Management focuses mainly on treating the current
symptoms by treating infections, relieving obstruction, and monitoring renal function.
Curative treatment typically requires operative correction of the retrocaval ureter or
symptomatic complications of HSK. Future research should explore improved imaging-based
diagnostic algorithms, minimally invasive surgical techniques, and a better understanding of
shared embryological pathways to refine management in patients with these dual anomalies.

Key words: Horseshoe kidney, retrocaval ureter, hydronephrosis, uretero-ureteral
anastomosis, urinary tract infection.

Introduction

Horseshoe kidney (HSK) and retrocaval ureter (RCU) are both uncommon congenital
anomalies of the urinary system, each arising from distinct embryological errors. HSK,
although considered most prevalent renal congenital anomaly occurs in approximately 1 in
400-600 births only, while RCU is even rarer, with an incidence of 1 in 1,000-1,500
individuals, predominantly in males.! The simultaneous occurrence of both HSK with RCU in
a single patient is exceptionally rare, with only few cases documented in the literature. Their
coexistence is clinically significant because each anomaly independently can interfere with
normal ureteric drainage; when combined, they may contribute to severe obstructive
uropathy, recurrent infections, or impaired renal function. Furthermore, a review of current
case reports suggests that RCU is frequently underdiagnosed or misinterpreted on imaging
studies, underscoring the importance of heightened awareness and accurate recognition of
such conditions in clinical practice. This review discusses their embryology, clinical features
and management.

Embryology

During the intricate process of embryogenesis, each kidney undergoes development involving
two distinct cell populations: the ureteric bud and the metanephric blastema.? The ureteric
bud gives rise to the collecting system, while the metanephric blastema contributes to the
formation of the functional kidney. HSK arisg@during the 4th—6th week of gestation, when
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the lower poles of the metanephric blastema abnormally fuse, forming an isthmus.? Studies
have reported that the isthmus comprises renal parenchyma in approximately 80% to 85% of
cases.*

As the fused kidneys try to ascend from the pelvis and reach their typical anatomical position
at T12 vertebra, they get trapped by inferior mesenteric artey and occupy lower position in
the abdomen often accompanied with malrotation. The etiology of HSK has been explained
through multiple hypotheses, as they represent the outcome of various underlying factors.
These potential mechanisms include positional factors and anomalous fusion arising from
proximity, abnormalities in the migration of metanephric cells, influences from the
intrauterine environment such as maternal factors and exposure to teratogens, as well as
genetic and chromosal aberrations.>

RCU or Circumcaval ureter is abnormal development of the venous system rather than urinary
system. During the fourth week main drainage system of embryo is made from three bilateral
venous systems: posterior cardinal veins, subcardinal veins and supracardinal veins.® The
persistence of the posterior cardinal vein results into the formation of the retrocaval ureter.

This alteration in the course of IVC forces the ureter to pass behind it, leading the compression
of the right ureter and varying degrees of hydronephrosis, resulting in a spectrum of
non-specific clinical symptoms. Bateson and Atkinson distinguished two types of retrocaval
ureters: type 1 of low loop (S or “fish-hook’ deformity), in which the ureter crosses behind the
IVC at the level of the L3 vertebra, and type 2 of high loop (sickle-shaped deformity), in which
the renal pelvis and the upper ureter lie horizontally. The low loop type is more common than
the high loop type and has a moderate or severe hydronephrosis.’

Although horseshoe kidney (HSK) and retrocaval ureter (RCU) arise from distinct
embryological mechanisms, they may occur together because both develop during overlapping
critical periods of retroperitoneal organ positioning and vascular remodeling (4th-8th
gestational weeks). Disruptions in processes such as midline fusion, renal ascent, or venous
regression can predispose simultaneously to HSK and abnormal formation of the inferior vena
cava (IVC). Moreover, the abnormal ascent and rotation of a horseshoe kidney may itself
influence venous remodeling, promoting persistence of posterior venous channels that give
rise to RCU. This shared embryologic window offers the most plausible explanation for their
coexistence.

Clinical presentations

Patients having HSK with RCU are usually asymptomatic. The patient is diagnosed for the
condition incidentally when imaging is done for some other reason. Upper UTT is the revealing
mode in 20% of cases of RCU. This infection reveals the condition mostly in children, whereas
in adults flank pain becomes the revealing factor.® HSK is also associated with other congenital
conditions like Turner syndrome, trisomy 18, neural tube defects, and cardiovascular
anomalies.

When HSK and RCU coexist, obstructive symptoms and complications (eg, hydronephrosis,
recurrent infections, stone disease) are more likely and may present earlier or with greater
severity due to combined anatomical contributors to urinary stasis. Retrocaval ureter (RCU) is
almost invariably observed on the right side, and patients typically develop symptoms
corresponding to right-sided involvement. Rarely, left-sided RCU may occur, most often in

association with conditions such as situs inversus.’®
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Treatment and management

Management for this condition includes: hydration optimization to reduce stone formation,
antibiotic prophylaxis or prompt UTI treatment, analgesics for flank pain, monitoring renal
function with serum creatinine and ultrasound, avoiding trauma to the abdomen due to ectopic
kidney position. As both the conditions are anatomical defects they cannot be corrected
without surgery.

Symptomatic patients, especially those with hydronephrosis, recurrent infections, or declining
renal function require surgical correction to prevent further renal impairment. The surgical
technique usually used is ureteral uncrossing with restoration of continuity of the excretory
pathway by direct plasty and end-to-end uretero-ureteral anastomosis in type 2 and resection-
anastomosis of the retrocaval segment in type 1.1

Conclusion

Horseshoe kidney with a retrocaval ureter is a very rare condition to be present in a single
patient. Retrocaval ureter is frequently underdiagnosed, often necessitating advanced
imaging for detection; early and accurate diagnosis is essential to prevent renal damage and
initiate timely management. Further research should focus on improvement of prenatal
imaging, which will help to understand the shared pathways better, and advancement of
robotic reconstructive techniques so that patients with complex anatomical conditions can be
treated with less risk and faster recovery.
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Low-dose aspirin may help pregnant women in the first stage of high blood pressure
avoid preeclampsia, a condition that puts them and their babies in danger.

45

40

20

PREECLAMPSIA PREVALENCE (%)

PLACEBO ASPIRIN PLACEBO ASPIRIN
NORMAL BLOOD PRESSURE STAGE 1 HIGH BLOOD PRESSURE

399099690710 @woBIOAHYOs
1. Hofmeyr GJ, Lawrie TA, Atallah AN, Torloni MR. Calcium supplementation during

pregnancy for preventing hypertensive disorders and related problems. Cochrane Database
Syst Rev. 2018 Oct 1;10(10):CD001059. doi: 10.1002/14651858.CD001059.pub5. PMID:
30277579; PMCID: PMC6517256.

54



2. Li H, Zhang L, Cheng GX, et al. Low-molecular-weight heparin for the prevention of
preeclampsia in high-risk pregnant women without thrombophilia: a systematic review and
meta-analysis. ] Matern Fetal Neonatal Med. 2024.

3. Chappell LC, Seed PT, Briley AL, et al. Effect of antioxidants on the occurrence of pre-
eclampsia in women at increased risk: a randomised trial. Lancet. 2013;382(9901):1125-1133.
doi:10.1016/50140-6736(13)61075-1.

4. Trivedi A, et al. Calcium and Vitamin D Supplementation for Prevention of Preeclampsia:
A Systematic Review and Network Meta-Analysis.

5. Thangaratinam S, Rogozinska E, Jolly K, Glinkowski S, Roseboom T, Tomlinson JW, Kunz
R, Mol BW, Coomarasamy A, Khan KS. Effects of interventions in pregnancy on maternal
weight and obstetric outcomes: meta-analysis of randomised evidence. BMJ. 2012 May
16;344:e2088. doi: 10.1136/bmj.e2088. PMID: 22596383; PMCID: PMC3355191.

6.American Heart Association News. Low-dose aspirin could help pregnant women with high

blood pressure avoid a dangerous condition.

55



30bMbols 39350905
Y05 BaBodgoemo

03. X53560330¢0lL Lobgumdol Mdowolols Labgwdfoxzm mbogzgdlodg®o, dgoiEobol
B3N HIG0, V 3gOLo.

90amb@s: zoia.chochishvili725@med.tsu.edu.ge.

b9dd3569w0: 856053 Jstgero

90g3mb@o: Mariam.kareli324@med.tsu.edu.ge

S0LGMgBo

30BMbOl  ©535009gds MOl 306096 30eLMBOL FogH sOgMoo  5EHMLMING-
M939LOMIEPO 935V Y0S,  MMIgoEg  J0dOobsMgMdL  L3owrgbdol  FgEsdmEoBIol
9MM393000 s 35dM{3gmwos ATP7B g9bols 8@ ssoom. ©gngddmeo ATP7B ofig393L
AgbogzMmeo L3owgbdol oaM™M39dsL w30dwdo, 30600 (goblozmmMgdom dsbow M
3963009080), OJm3zs65d0 —  350BYM-xwgodgMol  MymEgdol Lsbom — s Lbgs
Jum309d80. ©H5350JOOL  2536MEIEG0S Ibmgdoo 1:30 000- Jgoqbl, g9gbol
9535090 ™ds 30 1:90-0s. 36006039600 LBosmo 393HgMMYgbrIos: 33630905 393530F0,
3oOmbo, Loyzomeyg, GH®M90mOmo, OoLEHMb0s,  3MMOHEPObsEool  IMPZI3e
BLOJosGH®OMo Lo3GHMIYd0. Y39wsbg bdoMs osdmzwobgds 5-35 fierol sbszdo.
909 S0HgOowos ATP7B gqgbols 1450-Bg dg@o 9m@o309, H®Igumagsd dMogswo
35mMmabmM0s5.  ©oogbmbBo  gumdbgds Lobberdo (39O M3EsBTobol  F9d0MgdsL,
95600 130Ergbdol FMTsBHYdsls s MJm3sbol  Qodm33zEg3sL  (350BYMm-73Eg0dgMmols
MmEgdDg). 9379MbscMdoL  Lyxdz9gwl  [HoMmBmoEygbl L3owrgbdol Jgws@sEorIco
0965305 (D-3gboowsdobo, &M0gbEHobo) s Mmool mgemsdos, Mg Mbos Ao3Mmdgergl
domgwo  LoMEbEol  gob3sgwmdsdo, Mosb  I3MOBsEMdOL  J9M9dg 99350090
3OO 9L0MYOL S g0 GdS WYGHIW )M OTMOFMHPOIL.

1533960m  Lo@dyzgdo:  30bmbol o939 90s, ATP7B 335305, Lb3oegbdol
99390 0HB30, Jgo@SE0IMO 1gM305, MO0l MYM305, F9BMOmO MYMs30s.

Adgbisgsemo

30LMbOL 553500905 G0 ATP7B 3960l 3Eo300m gob30MM™MdGdM0 53¢MBMIN6-
(9ELOMO 535S,  MMIgos  0f393L  L3owrghdol  osdEbo  owol-
3963w sH0bol ©IBIIAL ©s dowosmwo 9JlzMgE00L IMP3g3sL. FgYRS,
d053Hdo  BdGHMWMOL  Mogz30bBso  B3owrghdo s  AMM3IGds w30dwdo, F30bdo,
35(gdLs @o b3y meMasbmgddo. 3robolzmMms© 3wobgds 393s¢odo 96 godmbo,
6936 ™Mma0m0 Lod3GHMAYO0 (GHGMIIMOO, 3560306LMmboBdo, 3MMObsE0OL WsMM3935)
5 BLOJOIGHMOMEO (330 90900. M35¢0d0 EHTbOL0SMYOYE0s 350DYH—REg0TdgMHOL
MAMEg00. 93500905 bdo® Fgdmbggzsdo 3w0obgds 5-35 ol sbszdo. sMgWwo
0536mbG03s  3603369c0m3z9605,  GoEAD  I3MOBICMBOL  q9M9dg 99350090
3OO 9L0MIOL S FGLOIMS BOBIWMEMISO IO IL.
dgoom@gdo. 8mbs3gdgdo  dowgdveos  PubMed-bg  godmdaqybgdmero  33w93900U,
LOYOMSTMOHOLM  3¢00603MM0 o0 s0bgdol (EASL, AASLD), Lobgarddmzsbgwrmgdols
(Harrison’s Internal Medicine) @ 3c00603160 J9obgdol sbserobom. gobbowgs dmoiegl
9GO MYOSL, 35MBODBOMEIMY0SL, 3e0boz® 608bydL, OsRbMUE03WE doymdgdls

56


mailto:zoia.chochishvili725@med.tsu.edu.ge
mailto:Mariam.kareli324@med.tsu.edu.ge

@S 095309 LAMOGIR0JOL.  2oBLOIMNMNOMWO  YMMOEMYds  ©ogmdm  ATP7B
39935300L dOMEMYO0YO 9539 JOLS O B30 gbdoL 39E9dMEODBIOL OLMYAYWSFOSL.

0900939%0. @0FIMGHWOds FJodmboerzsd sB39bs, ®md ATP7B-ol  olbywbjsos
5003936 B30gbdol GHGMIBL3MOAHLS s BozgEol 9duzME0sL, M3 0f393L L3owrgbdol
Q9MM3905L 3935GH™ (3049030 @S LOLLEo M30L¥BIE0 B30Ergbdol BOHPLL. W30dwdo
MM30w0 B3owgbdo 0f393L 393530, 0OHMDBL b 3539 M3TEOLMISL; BHZ0bol
05BOXMM0  2oba0gdol BsI™MZs - 9JlEGHM30MmsFoEE  Lod3GHMIGOL;  M35¢gddo
©OM™M3905 30 - 350DBgOH—-x3godgmols  GMmEgdL. osAbmbo  gumAzbgds  ods
3963 sHIobL, Jomrdo B30ggbdol ImBs3Gdsl s MFm3z560L AodM 33935, 0¥I3s
LOHMYMGoo Jgxslgds bdoMs dmombmgl sds@gdom GHLEGHIOL. 839MmbswMmdol
doM0mMO©O  FgOMPO  JgwsB¢o30co  (39bogowsdobo,  G®09bEobo) s Mmool
09653059. 8396BMBOL POMME0 sfYgds 608369365 5TxMdGLGOL 3OIMABMBL.

©ss336s

30BMbOL 55350090 49dM{I39ME0s 3YEBHOOMEIMNO IMM39300, oMsd MHMWEO
93996065 Mmd0m Jglodegdgeros dobo 9x39dG«IMO FoMHM35 S ZIOMMEGdgdol 36:9396300.
SOOI ©O0RBMLEBH03ZS byl Aol ©30dol, Bg3OmEmyomed ©s LobEgdM®
39000 gdgoL.  3Obsemdol  J9PY39de 093930060 gdMos  If3939  ©30deob
©130560L0BBS S 3OMPMYGB0MGOs© BI3BMMMYO0MO BBl Fomoe MOLIMB, MHob

39903 353096@0 89035 3MbGHMMOlL §39d Mbs 0gmb dogwmo 3bmgmgds.

398mg96gd0o @WoGBIMGHYGS

1.  Connor RF. Wilson disease: Clinical manifestations, diagnosis, and natural history.
UpToDate. Wolters Kluwer; 2025.

2. Kumar M, Gaharwar U, Paul S, et al. WilsonGen: a comprehensive clinically
annotated genomic variant resource for Wilson’s disease. Sci Rep. 2020;10:9037.
doi:10.1038/s41598-020-66099-2

3. Hermann W. Classification and differential diagnosis of Wilson's disease. Ann Trans/
Med. 2019;7(Suppl 2):S63. doi:10.21037/atm.2019.02.07

4.  Kasper DL, Braunwald E. Harrison's Principles of Internal Medicine. 19th ed. New
York, NY: McGraw-Hill; 2017:2519-2520.

57



30835605 EBM-ols 3006mbs6memo 5655 m8mbgdol lodmesdmmo

900 5¢rog30

<603960L0GHYGH0 39MIgO, 39003060l BIIMWEIG0, IV 3MOLo.
90amb@s: e.alievi@geomedi.edu.ge

b9wddemgsbgaro: 3505 bgsbody
90gmb@o: maia.svanidze@geomedi.edu.ge

S0LGMgBo

06M9bol  Lobgwhimegds EBM  {o6H3mo@9bL 06506960059  ©593dbgdmeo
3903060l sdM9305GHWOSL, MMIwol dJobsboEss TbsMO  sFoMHML  LsdgoEobm
36MMmRGBoMmboegdl,  MHMIWIdoE  30W™MIND  Ls3MmIMo  BHgdbolzMM-36odEHo3wo
m6560B393900L 45630561dL.
65960800 Fo63m©gb0mos LogdoMmzgwmdo 30639w0 abs3L0 LodMws@EmMo - Anasthon
Online OffJT Kit 1, 6mIgwoz 3d9Jdbowos  Lolbards®oms  9bsLE™mbgdol
365d3H030Lm30l, Moms JoMmEmao Fogulodo Mo T9IPoYIMWOo 0ogml B YIOHO
M39653006m30L s Fsb03MEs300l MOLZYd0 3093 MBOM d060dMTsdy W30,
Jorm®aol 39dbozmcmo Mbseb393900L botrxby.
53 LOFNWHEHMMF0 FOZ5M0 HMOL MO s MBS MIMsMP POMMb LobbedsME30L
dmngwo YOU CAN - gb s60L  Jodrmbgomwo  G®Mm9bobaolomgol  gsb3mmzboero
103 oMmgdMwo  Lolbwds®Mzo, OMIgGEWLsE F9gMdwos  IBJSOML  36ModE03Mwo
656900l dgLfogers s b39HML 3H9dbogzs.
50 8oL 30M5EHLMYdss LOLbbEPAsMPZoL B3 TM60 539dgds; F0s, TMo
@ 2509 9g9bs, GMIWol BoHBo3MNMHO  ™30190900L  JMBGHOMWom  glsdwrgdgE0s
JoOmGa0Mwo Legwrgdolmgzol 0JsIMo dmEgeol BsdMYse0dgds. F0MbgI39®
090bs, O™ 99dwwgdgwos DRY-LAB-80 994dbs Dmbdo@ 50sdobols Jumgools dbasglo
dmgwo, g LoINMWOEGMMO  FogJLoToMIMSE  FoobMYdMEos  BOIH
903LEHOMOMOIBMID, IBHZ0MMNZ0L F0ToM IEAMIPMOIBMID s BMToMs3 WOsTgEHOO
399L5850995 095 MO0 300OMBIOMEO sOEJOOOL O0STYEHMV, 39MIMO FOMIMNS OYEGHOO
2.8 89, oo 2 30.
JoOGaommo 3Msd@ozolmgol Lsgo®ms Anasthon Online Off~JT Kit 1; YOU CAN
LoOLbEIdsMPOL IMPIo S F03IOMJOOWMOYOMEO 03MIVYd0 39MHdm: HgalsdFMo,
3063930, 353605390 s Bs3gMsgz0 dsbogms- 5-0,6-0,7-0,8-0 36Omergbo.

153396dm  Bo@yzgdo: Lobberdo®gms  sbslEGHMIMNDO, 3MOMbsGrmwo  sGHGHIM0900,
oI SEHMMO.

dgbsgsemo

LobbEPdsMPVZMs SBLEHMINDBO sMOL JoOMMAOoMwo 3H9dbogs, GMmIgwois 5353806090l
™  LobbEEdsME3L  9OHMTIBYNMD.  ToRooMs©  9OGIO0JOL  TMEMOL  (sBEHgMOM-
3OEIO0M0 5BsLEHMIMND0), 396901 FmMOL (396Mm-3969M0 S65LEHMIMDO) 56 SOEHIMHOSS

58


mailto:e.alievi@geomedi.edu.ge
mailto:maia.svanidze@geomedi.edu.ge

@5 39656 BmMoL  (5M@FHgJMO0M-396900  bsBEGHMIMDBO) ©s 51939, Lobberol bs3swob
50L5965 Fgbodegdgeos LolbEds® 30l LobmYEOIME oMb s39380Mgds.
LobbEPdsMPV39d0L  EOL39300MJIWSE  JoMMEqdds Fgodergds gsdmoygbmb T9dgyo
&9db03s:

1. 8emerm-8ea¢rmdo 56569200 Do - 58 O™ML bmM30900©gds LolbEdsGM30L MmO
005 0l 9HMT6JD ©35380609dY;

2. 839000-3390©d0 565690 Bo - LolbEdsOHE30L MmMO sMbo 339M0R39MO©
3530060905 §OHBsbgols;

3. 80¢r-839(0@00  5b63bHMImBo - 9hH®O  os dmwm  Igmeg  sOboL  239MH©L
13939060905 .

doM0mso  LOLbLEIAsMM3M3560  3OM(39MMJd0  J9MOMJoMOHMMHY0sd0,  OHMITGdO3
365LGHMAMBL Lo FoMHMYOL sGOb:

1. 306Hmbstrmwo s6GH9M0900L 96E0M9ds;

2. 5mOG0L 96593600BTob 96 oligaool 893900999,399-3owE30L 20obgMA3s s
056symeoo 3563900L 3006M9J309;
doMH0m5©0 O30 ML BEGHIBMBO, POHMIdMDBO s Lobbengbs.

9900m©9d0. 330935 9BIbgdMES IMH35¢LYLO0SE OLEBEOME BHEMYbobYL, MMIgeros
65609900 0gm 3MOMbIOHMIO B5035B0L SBILEGHMINBOL 3OMMBIBOMEo MBIMGOOL
396300006M900Lm30L. BHMIB0BYO BMm0Es3Ws 24 MBELs06-Lglosls, HMIgdOE OB MIdOm
M0 LBSSMO PMIYPIIMS. DOMMPME dgb3z9GsL JuHMYdIM©s LsTo 3MJG03MbOo
Jomeao  (HM969c0), ghomo  godmiEowo  obbGmJHMOmo  ©s  BH9dbozmeo
3MMOHO0bsEHMMO.

dmbsfoerggdo 049bgdwbgb YOUCAN oo 3mbol s6@gcmower dmgwls s ,Anasthon A-
1 kit“b, beagoem 30006035305 9 3095009960 Bgsdbgz9wmds LM gdm©s Zoom-
ols 3esGBMOHI0m.

A&®960620L 3OHM3EqLO F9AJOMEs OO JBOI30LYb:

e 130000900 {obslffo®o 3MsdBHozs - dmbsfowggdo  SLMHMEgdEbIb  Modgbody
365LGHMAMBL L3196 LT Tom 490930, 09dHI6 30 ML FMdOW GO BHgwgimbom
Q9 9bgbbgb 53 JsLoerols Fomgqbsls.

e 06¢)9M5gBHoMo Lglos - mbersob Fgbgg®ol ™l dmbsfowrggdo Mgscme MHmdo
SbEOM9dEHID 565UEHMIMDBL 0bLEHOYIEHMOOL bgsdbg39EMdOm, BHMIWOl OMLSS
b90M© 9B93MOM030 Jgx5B905 S (Jdb03 MM M193mT9bO30900L A5(393s.
dgbOmEgdol bsmobbo gxebs dmpogogo®gdacmo OSATS (Objective Structured
Assessment of Technical Skills) b3sco0l Logdzgeby, MGMIgoE IMmoEI3s Mdgbody
3™33mbgbEL, 507 FGOU:

o bewm dbGOL (near-side) 565LEGHMIMBOL 39db039;
e JmMgmeo dbOOUL (far-side) 56H5LEHMINDBOL 39d6039;
. 3b65LEHMIMBOL LEMEO FogabrIero Tgi35L9ds,

59



e 9005 Bgo306M0 (Intimal) 8yMsMgMmdol dgxnsligds.

9900923990. LEMSE 24 LYbosdo JmbsFowgmdEs 70 JoMMMYO S 24 0BLAGIEMOO, Bsm FmMOL
Boffoero 00gds IMbsfoEgmdsls IMs35RgM, Mog Tgladewrgdgwl bos 06030 wsEmGOo
36maMaliol d9g35L9d0U.

3500 9mbo3gdgdols dobggom, 08 dmbsforggddo, MMAEGdsg gomby dgBo Lgboo
39056M9L,  OILEBHWOS  3H9gbozMMo  MBsgdoL  LEGSGOLEG0IMMs© 860336g¢rmazsbo
3599xMdgLYds.

396Jdm@, 36093690m3b65 A90BIM©s JMwgdo 8999y 393 9aMmm09dd0:

e Near-side anastomosis — 996900l boeolbds sB39bs 330530m 3HmaMgLo.

o  Far-side anastomosis — >99x™dJLJOS ©IROJLOMPS doBol ToMMZsLS s
65396900l 356808936 ™dST0.

. External appearance—1550mqm 5655EGHMINDOL 30H15HO boGobbo gooboMs
OIFILIONLO 3057 (H030L FgI-

o  Internal (intimal) appearance — 9509369 mgbo @oobggfis dos Bgsdomol
0565056 @O MLOBOHMBM bG35 3MbGHGMoO.
dmbsfoergms oo bsforo 935190 IMIol GgoeolBO®dIl s YOUCAN-ob
Lo 3MboL LEH®YJEHMOOL LolHogwrm VOMYdIMWYdL.

33365

3309350 93965, MM ©OoLEBBEOMMO GHMIbobao LodMwsGHMOBg - YOUCAN ©d
Anasthon A-1 Kit-ols 350mygb9d0m - §o00mo90L 9839dGHw6 bLsdmogdsls JoMm®a0orEo
39960399600 96560900l AoLoxMdJLYdEs sdobsg 30, GMmEILLg GHMYbYMHOO o
0bLEHOMIBHMOHJO0 9OHNTbgPOLYSD OLEIBEOIMS© 03YMBGd0Sb.
9mbsfoggddo godm3zwobs 935830M 3MMAMILO 5b5LEHMIMBOL ModEgbodg L3356dm
3033mbgbBHdo, o3 FoMmMomgdL, MHMI EoLEbEoMOO FgmmEoE FgodEgds  0gmb
UBODbIOGHMO 365JG03wOo L3 gdol 5 EHYMHbsE03s.
533)MM900 bobyslidom s0bodbogab, MM slgmo dm@gwo goblozmdgdom Rsligro

bgds 00 306Mmd9ddo, MMEILEG GHMoE0wo  Legwrgds d9BOM©OmMwos (3.,
35609300l MM 56 gHmBsbgmoligs MdMoswrm G dsbdowdg ymabolsl.!

393tggb9dmo o gho@mes

1. Takahashi K, Tanaka C, Numaguchi R, et al. Remote simulator training of coronary artery
bypass grafting during the coronavirus disease 2019 pandemic. /7CVS Open. 2021;8:524-533.
d0i:10.1016/j.xj0n.2021.08.019

!Takahashi K, Tanaka C, Numaguchi R, et al. Remote simulator training of coronary
artery bypass grafting during the coronavirus disease 2019 pandemic. JTCVS Open.
2021;8:524-533. d0i:10.1016/j.xjon.2021.08.019

60



2. WeiZ, MaX,Li], etal. Distal end side-to-side anastomosis of sequential coronary bypass
for size mismatched saphenous vein grafts and coronary arteries. Perfision. 2023;38(6):1250-

1259. d0i:10.1177/02676591221100738

3. Zou MH, Ma L, Xia YS, et al. Zhonghua Wai Ke Za Zhi. 2018;56(3):217-220.
do0i:10.3760/cma.j.issn.0529-5815.2018.03.010

4. WeiZ,MaX, LiJ, et al. Distal end side-to-side anastomosis of sequential coronary bypass
for size mismatched saphenous vein grafts and coronary arteries. Perfusion. 2023;38(6):1250-
1259. doi:10.1177/02676591221100738

5. https://ebmc.jp/en/simulator

61



BOSEJMMBHO 3mbEgsMeo 093¢sbEHoE00l 9839dGHwOMdS
MBoE5GHgM©H56 Gg569000

3002530 8sbos

03. X5356033000lL Lobgemdols Mdowolols Labgedfoxzm mbogzgdlodg®o, dgoiEobol

B3I OIO0,VI-3960bo
90gmb@s: giorgi.bakhia891@med.tsu.edu.ge

b9wddmgs6geo: mms® 393wemsdy
90gmb@s: otarkepuladze@yahoo.com
S0LGMgBo

1Jdgbols  LEMEo  BYbLMbY3MO MO  ©Od390mMgds  HotmBmogbls 30369 M356
36Ol 353d390L0 @O FMBOEOEGdTo, OMIGOE 393Gl SBIbL G
R0BOMWMYoE, 0y BLOJMEMAOMG S LMEOSEE SB39dBHYODY, B3 LodmEIMME
399Mm0bs3Gds 50530560l (3bMm3zmd0L bomolbol ©d39009d0m. 9OHMPIIOHMO 9BRIJGHIOO
93990b5eomds 50 8EMIsMYMBdOLMZOL MOl JmbEge®eo  0d3esb@sgos  (CI).
9d0bgs35 Jbmxzerom dsbd@edom 1 doerombbg dg@o Mm3gMogools, Lods®mggwrmdo 59
@OHMOLM30L M90LEHMOMYOME0s FbMWME EIbwMmgdom 600 F9dmbggzs, M3 bobL
M350l 3MbEYsOIE0 083¢96ES300L FgDLIEME 459mygbgdsls. Lbgsolibgs 33¢0939d0
563969096, O™ dOEIsGHJMHOXMO0 0335bFHOE0S, 2obls3MmMMgd0m bds®m0sb go0gdmdo,
360036903650 Lxmdl 60 gMowm®dl, 0go 0dwg3s dbgdMm03  FMIMIMO,
3I0MM35e0DO30Ls @S 393HY39wgooL 3900 oMBI350MdOL  FgladEgdEPMBSL.
9326M30396M5053 dOESGHJMHIEMO0 083¢bES305 MBOM F0BsbTgHmbowos, Mrosb ob
BMOOL 3bm3Md0L boGOLbL s 9306090 Ls3MEMbsEIM botxgdl. BsdMMdo Jobbo

0bb3L BOEISBHYMOMMO 3MbEgsmIo 033 sbESE00L 130MsEGHIIMBYGOOL G
39b6bo35L s 98 JoEPMTOL IBIMAZ0L HMEOEGOMBOL QoBbOWIZsL LodoMN3germo.

1533960m  LBoBYzgdo:  BOWHEIMOEO,  MBoWIEIOIMEO,  3MbEgsMEo
003¢96@5309, LIGbOL QoMBXMOYLYDS.

dgbsgsemo

3393500 15sBdzg by 993505090  JBOSGHIOILNMO > BOWIAINILW OO
3bwgotrmwo  0d3wsb@ozool  9x39dGYIO™MdLL,  dgzgbgdo o 3e0b03MH o
9306m30396 51399BHOL > T4 YOOL Bogdzgubg 5030 Foo go3wgbsls LAgbol
50absls o 3bm3zmgdol  bsolbby.  smbodbmmo  mgds bl MIGGdOm
96038369c™35605 Logo®mM39wmMBM30L, L3 3MbEGsOMEo 083EsbEHE00L 3Mod@03s

X9 300093 396300560905 9Eo3bYo.

33@930L  doBsbo. Ldgbol LOMEo  LYbbmbygzMo Mo  ©od3gomgdol  IJmby
3530969030 MBoESGIMIMMHO O BOOEIOIMHO 3MbEgsMMEo 083eobEs300bL
30bo3meo  9x39dGHMOmMdOL,  9MEOoME™MyoMo  89Yagools s 93mbmdozmeo

62


mailto:giorgi.bakhia891@med.tsu.edu.ge
mailto:otarkepuladze@yahoo.com

3139d3H9gool  LobBHYFsGHWOO  FgoMgds,  S1Y3g  VOWOEIMIWNOHO  0I3IBEFSEGOOL
569630l LodMmdogerm 3gMlidgdEHo3900L dgxnsligds LadsGmzgurmdo.

330930l 3900mEo. 53 333530 259mYygbgd s LobBds@ MO WOoEIMSGHWOHWO
9d09mbogngzs, HMIgeoE dmoEogL BogmmETmEmOLMm s gMMmzbmw Mmbyby godmdlzgybgd e
Lod93boghH ™  33¢0g390L - MBOSEIMWNOHO O BOWIEIMWNOHO  30bEGIMHYO
083sb@o300L  3wobozMMo  9RIJGHIOMBIOL,  SYEOMEOMPOMEMO  F9OJRIO0Ls O
930b6m30376m0 51399dBH9d0L FgnsLgdol doBbom. dMbs39d9d0 9330009 dmem femgdol
LO3OMRBOWSIBH03M S 30bo3N® 33¢09390Dg YOHBMdOm, s dmGol 2022 {erol
9mbs399ms 05H900Ib S LoJoOMNZg ML gOHM3bMWo MYILEHO0B. 565¢0BO FMO3S3L
bbgo@olbgs 9MEOMEMyome 356(5d9GM9dL, 30 FmMOL bdsrym0sb s B3 gotmgdmdo
Lo3Y39d0L  5¢ddol 3sB3969d9dL, LoEmEberols bs®olbol 0bgdlgdl s mgMs3dools
bobrxgdl.  domadro  J99agdol  LobmgBo  Lodmegdsl  0derg3zs  Fgnslicogl
005G IMOIMH0  3MbWgsMIo  033WsbEoEool  3wwobozmmo s 93mbmdozm®o
LSMRIOIE0 MBOESFHYMOEMH T0EPMILMID F)sMJO00 O 498Mm339m0e» 0gbsls oo
569630l 396139903900 Lodoerm3geml 3600603796 365dEH035d0.

2022 Herol  dmbogdgdom Abmgomdo sMgaolEGH0MgdIemos 1 doombbg dg@o
30bgomo 033wsbGHoEool Mm39Mmo30s, MmdEs LodoGmzgwmdo  ssbermgdom 600
d9dmbggzss M9a0LEGHM0MdMwo [1]. 3mbags®o 0d3wsb@o yzgwsby 9B9dGHMG0
6go®mbmwo 3OmmgBos, MMIgmwon MO MBlgwymal LAghols gormdxmdglgdsl, mwdas
901bgs350 5doby, 1IYHOL d390gOOL AJMby 35309630 OB Mgdo 10% 593
BoGo690M0 50b0dbmo Mm3g6mo305. M3gMmsE0d 390d¢gds 0gmb MbowrsgMowrmMo b
005G JMIM0. 5OLYOMDOL Lbgoolbgs 33e093900, LOSE MO 58 MM JoEAMIoL
99399BIOMAIL. bLbgoolbgs 3309308 Msbsbds, dos@georcro CI-ol dJmbg 053039005
b35)M05b6 gocndmdo Lo@YzgoolL sdmEbmdol 3608369wm3bs Fomawo F9gagdo s63969U,
3000609 Mbos@ Moo CI-b djmbg 05393900s. BMd 306MHMdJdT0 MEOO39L MomJdol
dbaogbo  LoGY3zgdol  2oMBgzoMds  3Jmbsm, mMIEs  bToEOosb  2o6mgdmdo
00 5E MM CI- ob 453009000 OO YY30MBHYLMDS 5J3L [2;3].

©sli336s

dombgogo©@  030Ls,MHM3  Lodo@mzggwmdo  x9MH 300093  999mEOBBoos
B053HYHI0 3bgocreo 083¢sbEo(309, 3M535¢00 336093900 om35¢olobgdom
B0WOBHIMOMEO  3mbgoMe  033@obGHOEosl  dosBbos Moo  MBoMsE lmdgdo,
OMPMO0355 9B 0991690030 0GMHOMBS, bdsm®MTo 393939 gdol 4oMBI350MdS o
39999% 091900 HMEOMEMIIODI(305 s LoTIZz00L Tg™dbgds.

399mygb9gdmeo o@GHIMsGHMS
1. Zeng, F.-G. ,Celebrating the one millionth cochlear implant.“ JASA Express Letters,
2(7): 077201 (2022).

2. LeeY, Sim H. Bilateral cochlear implantation versus unilateral cochlear implantation

63



in deaf children: Effects of sentence context and listening conditions on recognition of spoken
words in sentences. Int ] Pediatr Otorhinolaryngol. 2020 Oct;137:110237. doi:
10.1016/j.ijporl.2020.110237. Epub 2020 Jul 10. PMID: 32658807.

3. Almeida GFL, Martins MF, Costa LBAD, Costa OAD, Martinho de Carvalho AC. Sequential
bilateral cochlear implant: results in children and adolescents. Braz ] Otorhinolaryngol. 2019
Nov-Dec;85(6):774-779. doi: 10.1016/j.bjorl.2018.07.008. Epub 2018 Aug 18. PMID: 30166120;
PMCID: PMC9443053.

4. Berg, K. A., Noble, J. H., Dawant, B. M., Dwyer, R. T., Labadie, R. F., and Gifford, R. H.
(2019). Speech recognition as a function of the number of channels in perimodiolar electrode
recipients. ]. Acoust. Soc. Am. 145, 1556-1564. doi: 10.1121/1.5092350.

5. Croghan, N. B., Duran, S. I, and Smith, Z. M. (2017). Re-examining the relationship
between number of cochlear implant channels and maximal speech intelligibility. ]J. Acoust.
Soc. Am. 142, EL537-EL543. doi: 10.1121/1.5016044.

6. Gesing, A., Alves, F., Paul, S., and Cordioli, J. (2018). On the design of a MEMS piezoelectric
accelerometer coupled to the middle ear as an implantable sensor for hearing devices. Sci. Rep.
8:3920. doi: 10.1038/s41598-018-22219-7;

64



PM2.5 6sfoes3gd000 359600l 050063496935 - aw9e-bolbendsOgms
055350090900l 3603369¢m3560 MOl3-Bogd@MMos

b6obo bmligerody
03. X93560330¢0lL Lobgumdoll Mdoolols Labgedfoxzm boggdLodg®o, dgoiEobol
B30I V 3gOUo.

90g3mb@s: nini.nosalidze011@med.tsu.edu.ge

b9 ddmgzsbgeo: 0580¢s Bsgs330e0
90gmb@s: tamila.bagashvili@tsu.ge

sdLEBHMsJGOo

35960l ©00b6dMG9ds Jbmxzwomdo ymzguwhon®ds 9-12 dowombo 5@sd0s6ol
103300l 0BYHB0s. JOMOMOPO STsd0BAMEMGdgwos PM2.5 - izGowo bsfowszgdo
(£2.5 pm), GIgdoE FoMdmogdbgds Ls@®obldm®mEm bsdw)sergdgdol, 0bMuEmomwo
36MMm39LYdoLS S BHYol bsbdMmdol Fggys®. 9d0-do M93mIgbgdmwos PM2.5-0b
Perom®o 30b6396@®oE0s <12 pa/dd, bmerm 93mm3590 — 20 na/de-0g, 0093 33¢939090
d0wmomadL, OGMI KIBIODIMBOLMZ0L LEBOIbMS MBOM IO EMbybgi3. PM2.5
gmgger 10 pp/d*-o00m 35@gdobol 93500900l MoL3o 0BMEgds 8-20%-0m. dobo
JOmbogmmwo Bgdmddgogds 03938  M-LobberdsMmazms ©@s Lalibodo LobEgdol
350 MQ0g0L  MmJlosoMMo  BEGMILOL, BMYdOL @S  93GHMbMmToMo  ByMzMwo
LoLEBHYIoL BEBHOMWSE00L FDom. b5Jos3900 5dW0gM9d9b gbMMgEmMo VX MHILIdOL
3D056905L, 50gMHMIIEXGOHMDBL s Fgoderms 25dmofizomb 0bgsdJ@o s 0blmw@o.
B99gd9909gd0l  dgLodEoMgdMIE  #Mm0Ygbgds 0bo30MIMMO s Lobgwdfogm
LAHOBHIR0Y00 — ©B0BINOGOMOo Lo3zMEJJOOL  5M0IdS, BoMdIdOL  B9MGdS O
LoHo®mIMGOBY MJAs309d0L 2od35:309ds.

153396dm Loyzgdo: PM2.5, argan-Lolberds®mgms ss350090s, Laliybomdo LoliEgdol
Q553500995, mgLoS30MMO LEGHMILO, 35960L sd0BIMMGdS.

Adgbisgsemo
PM2.5 (Particulate Matter 2.5) 560l 84560 56 0bgzs00 bsfos3zqgdo 359630, Gmdgerms
0539 BHM0 56 595G gds 2.5 F03MmIgBHEML. gl bsfows3zgdo 08gbs 35BS, BT
39999050 B0 339030 WMo T9ng3s s Lolberol dodmdigzodo dmbgzgMsg 3o.
PM2.5-0L do60omso {ysemgdo:

1. BOBL3MOG0;

2. 06MLEGH®OME0 b5§d05bMds (JoObbgdO, MIMLIYMMGdO, WOoNMBOL s3)To390s,
39996300, JodomEo s bbgs 3dodg IMgf39wMds;

3. LoymxsEbmzmgdm Hysmmgdo: dgdol, Bsbdomol s6 Lbgs 9ot Lo(303%g 2omdMdY,
U5 3ol MBS WOS 393bebY;
65


mailto:nini.nosalidze011@med.tsu.edu.ge
mailto:tamila.bagashvili@tsu.ge

4.0l dgmebgmds, 306 3MMmEgLgdo  (656MRg6gdOL s)3s) 980530L gdologdo
(3b™39wms g96535¢0, Bslivydgdo);
5.096906030 §yo6rm9d0 Gyob bobdMgdo.

9900m©gd0. 59Mm0ygaball  WoBHIMGMMOL  FJodmbogrgols dgom©o - 2o9bsE0BE.
LogMMITMOOLM  33¢093900, 35960l bsGolbbol  LEbIMEGHJO0 s  PM2.5-0l
X96IOMgMdsDg 993w gbols  dggoboBdgdo. Tomqdwo ImbsEgdgdo  BgsMmIdOMO©
399835 s Bs8MYs0dEs MOB3900Ls S 3609396300l DMAgdOL dm3eg OL336s.

09009230. o3 JMGHMOMEo dodmbowrgs sB39690L, ™A PM2.5 bgwls »fiymdl sbogdom
36Om39LL, MMIgwos 3MOMbsOWME  sOGEIMH0gOT0  S0GOMUIILIOHMDBOL  gob3z0mIMgdL
3Bdo6mqdlL. gl 0f393L 9bgobol, domzstrEomdols 0bxzsMdEol s Mol JeOmbozmwo
©13956M0bMdOL HOLZOL HBOELL. BoMm3sMOTol 0bxsMd@o (M) 33¢93900 5B3969dL, BT

PM2.5-0b ©@mbg 0dm3s@gdmeo ©®gqoolb 9999y ool dg@g3ol  d9dmbggzgdo
35GEMdL, 49BLOZMNPNMGO0 TMbY3gdLS S 39MPOMIZILZMIWHMHICNO 553500 JOJOOL
9gmbg 3069dd0.

R0 3390056 LoLEJING (F0OHIMEsE30530 BMb3gEMs 30603900 9BS30s. PM2.5
Bofowszgoo s s0H9396 segzgmergddo. 99gdamd dzocg Dmdol  bsfiows3zgdo
390050056 Lolbdo, M55 0393l LoLE M BgMJdgdsL. PM2.5 0f393L mJloBEHGOOL
5 30¢™3069%0L 2odmygmxsl. gl 3MHMEgLYdo 30 Ms30L dbGmOZ 0fj393L 9bmmgodol
©H05bYOL,  5IMHMUIZWIOHMBOL  3OMPMGLOSL,  35BM3MBLEBHMOJ3E0sL.9bMmMgEomdo
390538 NO-U 95039353900l 6ol > 35BMPOWsEs300L  Mbsdo  I30M©YdS.
300050905  35BMm3MmbLEGHM0J305, OGO {6930l  ToBHgds,  SMYMHMLIWgOHMDO.
b56Mdo30 Bgdmddngds 30 303960 3HYED0LBMYd0MO TgE0sEHMMIOO S WO30EWIMHO
OoLBWHBLO 9BJo0IGOL BME5ggdOl BMOT0MYOIL SOGHYH0JdT0. BMersdol N 0s6MdOL
©MMY393 30 0OMIdM §IIMEO0L A5630M9dsL 0fj393L. bobyMdeogo Bgdmddgwgdol
39092900: 5O&gO0M 3039MEH06D0sL, ol 3039OHGHMMBOSL, el 385GOLMdOL
39630000690s.

369396305. 600dOL Bo6gds, 9RO b 256053WIL LosbmzMgdgmo bLogmsyg
Q350 ©500bIMMGOOL Losmgddo. ©os 3gEbEol 498mygbgdols d903ocMgds Loberdo,
U530l IMIDoIIOLSL 25dm0Yabg 30b6GH0WS(305, M9YD WIbMEOMW Logtmzgdo PM2.5
3900905 oM™3IL. X9bLIVO FBM3MgdOL glo: 56EH0MJL0IBEHIO0 IEOEIO 33905
(3035306930 C s E) gbBstmgds mEmsboBal mdloszom®o LBEGHMILOL sdeggzsdo.
M9RMWIOMO  BODOIMNOHO  5dBHo3Mds o dxmOglgdl g mEbobberdsMmazms
M9BoLEIBEHMOL. LoBMYSOMIPIN03 S Lobgedfonm EmbyBy: 93MEMA0MGMI© LBMs
AG®5BL3MOEOL gobgzomomgds:

1. 909JGH®MIMdOEgd0L, 39mB03gEI00LS s LEBMASPMIIM030 BHMIBL3MEMEOL
by dgfgmds;
2. Lofo®dMgdOLMZ0L sd0HIMMGdOL F3>3M0 BMMTGOOL saligds s IMboEMMobyo;

66



3. 3mbobErgMdoLM30L 396906MH030 S0MOL 56 GEgdEOHMYTgEgdols bgwrdolsfizEmdmds.
AYob bsbdmqdolb 3:mb3GHOHMEo s 360939630955

4. 35839060 953(356905 5 MMHDBIBME0 93 MA0s;

5. 3bobgmdol 0bxm®domgds 35900l ©sd0bdMMHgdol Bosbby s 36939630
SRR

5133369
PM2.5 §o63050396L LgHombBrmer 4emdswme Loggmmbgl, MHMIgeog Bosbl sggbgdls

LologmEbEm MOMYBMIIL ds 3mb396EMS3090Bg 3. dolo 89830M9ds FgladergdgEos

OmamO3 060003009 MM0  J8ggdgdom, obg  Lobgwdfoxm  3meo@ozom, M3
960036903650 99509xmd9LGBL LEBMYEPMYOM030 X S6IMGMOOL FEYMTIGMD.

398mg96gd0o @WoBIHGHYGS

1. Lim SS, Vos T, Flaxman AD. et al. A comparative risk assessment of burden of disease and
injury attributable to 67 risk factors and risk factor clusters in 21 regions, 1990-2010: a systematic
analysis for the Global Burden of Disease Study 2010. Lancet 2012;380:2224-60. - PMC -
PubMed

2. Thurston GD, Ahn J, Cromar KR. et al. Ambient particulate matter air pollution exposure and
mortality in the NIH-AARP diet and health cohort. Environ Health Perspect 2016;124:484-90. -
PMC - PubMed

3. Dominici F, Greenstone M, Sunstein CR.. Science and regulation. Particulate matter matters.
Science 2014;344:257-59. - PMC - PubMed

67



0999905 0 565 9M BobRsb gogsls
$0b53meEm3z560 BodMOESE00L 0530050 530¢gds?

sbo brybosdgogero
03.  X935b00d300l  Lobgarmdol  mdowolol  Lobgerdfjomm  «bogg@bodgdo.
990003060l Bo3MmEg@o. V 3796mlbo
9gmb@s:ani.sukhiashvilil28@med.tsu.edu.ge
b9dd356900: 05956 (8535) 3035¢00330¢M0
90gmb@o: tamar.kikalishvili@tsu.ge

S0LGMgBo

D0obsgmmms BodMOWs300 FoMdmoagbl Lwy36s396EM03MWMMHO sGomMTool geMm-
960 BMOASL 5M53MmMMH0b0MYGOME0 [obogmwmgsbo sd@E03mdoom. 9duEmMmalolEmemMo
500300l 8999, H0bsgmwgdol 30833080 HoMToL IMP3930L Y39wsBg bdomo Hodos
@5 oo 2963000560930l MHOLZO 0BOEYdS SBs3OL FoBJOLMIL ghms. Hobsyrwms

50dOOWS300L LBLAHOSGHL Ho60moqbL Dobsgmargdols 9 9JGOMo,
LAHOMISHNOMo ©d  89dobozMMo  (33w0Egdgd0,  MdEg  Pobs3oMm™dgdL  dol
3M5MPRMWOOM @O 9M53mMmM©0boMgdM  BMbJ30mboMgdsL.  [obsymmms
5300MS53008 @OML Hobsymwo 396 03md0gds 9539dBHIMe©, Mg Jdbol Lolberol
39290900l 5 mMMTdGOOL Fo6rdmgdbols 30MMdSL.

33w930L  30Bsb0s, ©I39PObM®, 5353006090 MY 9GO  YMIIPOLOYIMSQ
900900 9MM0 Bobxsbo gogs Hobosgymmmgzsbo BodMOEIsE00L 2963006000l Mol ol
39030Mg0sLmb, M5 93wgbs  Fgodegds  ogmboml  3mx3gobds Mol Gomdol
UGOBOMOMBISDY, 96 30Modom, fobsgmmrmgsbo BOdGOWSEO0L  50BM(39bgdoLs o
093000030l 2563056900l MOLZgdDY. B396 F0ge T30S WOEGBHIMOEGTIMS O
w5bqlo LESEGH0900, HMIgdoi Imdogdre 0dbs PubMed, Medscape, ESC  35%9000096.
d90Pgme 0dbs dmerm bwmo erol  gob3ogermdsdo  3s9md39ybadmeo 3393900,
MmIwadoz  LHogwmdbgb gogol dmbdomgdsls o Hobsamarmgzgsbo  godMowsEool
39630056900l GHOLZL IOOL SOLYIME SBMEFOS3090L.

900900 89092900 5QILEGHMOIIL, GMI gogol BmdoghHo Jmbdomgds, ds0d dmMob
©qdo gm0 gobxsbo (©sb.80 dw), 96 BOPOL Fobsymermgzsbo FodMOWSE0OL
39630569008 Golgl. 9gBHoE, M0y 33939000 ©OIBOJLOMPS  IE30  9BIIO,
39683 Gd0m 08 33309080, BOOE Y39 MJRAMWIOWMWSE BMmobIsMGOMS,
MM3goE 9gbsderms 53953800900 0gml 4o35do s®LYdME0 56EH0MJL0IBEJdOL o
30339060l BmB0ge 493cgbsLmsb. s6EH0MJL0IBEHYd0, OMYMEOOE, JermEmMYbol 5535(
Chlorogenic acid), 9gwsbmoqgdo (Melanoidins), ggbmemMo  bosg@ongdo(Phenolic
compounds) o Ubbg. 5930609096 §0bogegdol gwgdBHerme s LEH®WIEHMOH
M90m©I0MgdsL, 039396 MIXMIOIIL  JOMbOIMEo  TGEHIdMMNMHO  IB0SBIOOLYLH,
593069096 mJlLooE0E LEHGILU.

1533960m BoBYzgd0: gogol ImbTomgds, Fobosgmemgzsbo  godMOEIsE0s, SBEO-

68


mailto:ani.sukhiashvili128@med.tsu.edu.ge
mailto:tamar.kikalishvili@tsu.ge

mdbosb@gdo.
Adgbsgsemo

Dobosgmmms godmOoWs30s Ho08moqbl bwy36s396@M03MWMmHO sGomMTooL geMo-
960 BMOASL 560530MMOP0b0MYOME0 [obogmumgsbo 5dE03mdom. 9duEMmololEmeMHo
56000l 99909y, H0bsgmgdol 30933080 HOoMToL IMP3930L Y39ewsbg bdoMo GHodos
@5 oo 296300056930l MHOLZo 0BOEYdS SBB3OL FoBJOLMIL ghms. Hobsyrwms

300MOWS300L  LLOLEGHMGL HotmBmoygbl Hobsamwgdols gwgd@mwo, LEOWIGY)-

Mo s 39996039600 (3300090900, o3 39B30MMIGOL Tob SMOEMGYIIGME S
365300606093 13MbJE30MmboMmgdsls. obogmwms BodGMsWws300l OHML fobsymwro

396 039999905 9539JGIO®, O3 Jdbol Lobberols Jgadgdol s MOMIdYdOL Hoedmdabols
306d5L. 5doE™d, 36939630030l 5930 gdgE0s Hobsgygdols BodMOEIsEo0l MOl 3-
339dH™MM9gd0L gLfoges.

4535 Abmg3emomdo gem-9Mm0 y39wsDg 3m3wwscmveo Lslidgwros, bmgrm 3magobosbo
36MOMOMIBHgoo  9godwgds  dm0dgdbmlb  gsdofjolb  BgdoLdoged  HgdEowdo.
0MMmEOOHM0bgwds 330930005 583965, ®MI ys30L FMbTsGgds IPIOOMI®  SMOL
053930060930 G5dgbodg (3539 96 JOMboIME 99350090l (Bog., 0BG O,
5¢0(335009M0L 553500, 35M306LMBOL 53500, 39-2 BH030L VIGO0 s JOOM).
31939, 010996089 33c09358 583965 y4530L BMTogMHo F0MIOOL OWPIIOMO Fo3w9bs -
LOLbEIASOPZMS  93500Y0JODY,  OMAMMOBSS Mol ©305MOLMDS s 903039
30OMbsGMEo Lobo®mdo.

do0mso GgduBo

306500056  {obogmegdol godMows30s  sMomool  ghm-gemo  439eoHY
3936399390 mMIss 360d3690Mm35600 11533900L S JoMYIM-BodEHMEMdOL Tgufogrs,
596  olobo  Hobogmegdol  BodGOWSE00L 29630050930l MOLIL  BOOLH.
UG0IMOGMMGI0, MMYIMOOES 31339060560 LElTggdo, 5G0MT0gdOL gob30056M9d0l
33963016 M0L3-Bod@GHMMGOs© 003w ds. 539M039Wgd0 Yo LsdwswmE 3 3obxsb
gogol  3000HmT9g396.  dgBgbmdobmzol  gsgolb  d0dBo3gMds  Fglodrms
396306HMdgdMo  0gmb 1ogsMmIM©O™ 3MmABoEGWMO0 S BODBOINMHO LocYJOIOm, 53,
3033906l 9935380600905, 0935 58 Lolidgwl 06Mm90g6E OOl Moo bszMgdo Jabob.

53960030L gm0l SLM 305300l §Mbsendo (JAHA) dms®ds s bbggdds foMoaobgls
Ls0bFGHIMYLM 3300935, OMIgoE 9839690L, MM yogol bmdog®o dmbdsmgds PHS-do
(9900900l % 9B6IOMGEMdOL 33¢0935) 539306900 0Ygm F0bsgmMargdols BodMHOEs3Eo0l
3963000069006 Golgol  bmdogH  Fgdg0MmgOLMb. 331930l gl IM3WWSE0S
Do60mo96s o 3Mm3mOEHL (n=18 960) s LsOBEHIOIMS, GMI sh3965 Mbo-
095d300L 9839930, Lo ®YFo 1-sb 3 Bobxsbsdg Jowgdmwo gogs Fobogmewgdol
30OOOWS(300L MOL3L STF0MYOS.

4530l BoDoMEmy0rMds 9139JG900s 983965 933930 Fe-bolberds®zms 9x89JGEo.
3039060,06008 5@@gbmBob Al s A2A  G9Eg3GH™Om9doL  96ligergd3o©o
0630003H™M0,053  0OaMbogl  5©gbmbBobol  Mbs®l,  F9sd306MHML  Fobogmegdol

69



9mdd99d0L 3m@E9bzoswo s 9800 bgwo Fgmdscml fobogmwadol godMow 300l
390039350, 206 53ols, 3053gobL s 3ME0RIBMEGOL, 5d30 bGHOMILOWIBEHWGO
30L90900, 5353 Tgboderms 3mEGHIBE0MMI®© 03358 F0boamgdo sESLILMZgWO
99mI0OHO0LAD. DBMYPsO®, Y3530 F9ds35¢0 3BEBH0MIBOIBEHJdO SN MdJLYOL
3)-bobbEdsMzms  LolEgdsl o30EMMO 3MOMBOEOL s SMEGHIMomwo {jBg30lL
9RMEIGO0.

9OMMIWO350, g 1336900 ToMPOMPIL, MHMI Ys35 s Ysgol F9doygbgro
3003306963930 990degds LaboMagdem 0gmlb 3o9e-bolbads®zms s sGOMIMYgbMGmOo
X963 Mg Mmdolm30U.

fobs 331939030  Jglfogerowo  oym  Hobogmegdol  BodMowosgool  Molzo
UEGHO0IMESGHMOGOOL, FoRWOMs© 3MmFBJobol JoEgdOLSL, MMIES SM9MIBI0TY3OWo
99099900 0ym dmyzsb0wo. dmIMo s oo MbssgBMMGd0  5©bodbogab, MHmI
BO©@OWMgm 35oxzmMbool  XxsboE30ol 33¢09358 O Ib0OL OYEHOL 300MUs
X963 gMmdol  33¢09350 9639696 Hobogmgdol godGmOowWs300L LobdoMol dbas3Lo
399306905 4530l Jogdolsl, w3, 99559069 33093596 Fgo®mgdom, MmEMO39
33193530 Lobotgdem 9i39dGHol JobowHgzo LoFoMm gogol Mom@gbmds MgBdM™ dg@o
0ym. 530l Ls30MHOL30MM, JoErms X BIOMYEMdOL 33¢g35d (WHS) s 30a3gendligbols
5 Bb3g900L 3096 Bo@o6mqdeds BoMmmMAslid@ed056ds 3300930035 53965 Hobogmegdol
B0OMHOEISE00L MROM Fo0oo MHOL30 Yo30l HBMT0IMO Momgbmdom JmbIdocmgdolsls (1-4
Jogd> ©wgdo).

g4mcmoLowgd05,06m8 58 v39bsL3bgen 33939030  dmbsfiowrg 3530963900,
dmobdombgb 05335dmb, 3JMmboo Fomso s®EgMowo 6935 s FogM0sbo 0sdgEO.
053mbools 3m3mOHGHoL 3mblmM30dd0, ®gdo 5 F0ds9©g y4sgol dmbsendsd F9odEocrs
LogMM B033EOW0BMds B58535390L5 s JoEgddo, o 153306039005, Hobogmermazsb
53000305890 53930060930 10330 06MdOL F9d30Mgdom.

513369

0oL s Bb39d0L F0ge Bo@IMgdmwo 33cg30L Loxrmd3zgudy, ambogzmmwo
0946905 93513360, MMA  ygsgolb  HBmdoghds ImbTocmgdsd  Fgodergds  4odmofzoml

$0bs39gd0l BodM0Ws300L 630G MMHO 56 MmEbsg 93060900 MHOLIO DMYSI®
X963MIMNg 3330500, oMo XIO 300093 FoLOM3Z9305, 9d3L MY 9GO  gogol
LoLOGRRJIM 453090 BMYS 3M3MEs305DY. LEdMW MM KX 5dd0, DmTogmgds d90dwgds
0Yyml 36593035, OHMIWol Josa905:3 LOML. 53300390000 8mbso3gdgdol 89Bw©39d0L
39035¢0olfobgdom,  360d3bgermgzsbo  dgdgao  bsdoxo  0dbgds  obogmengdol
BOOOOWS(305L5 Q5 Yo35L FMEMOL YO0 YOHDMMBOL T93sL9gd0L 39MHL39JE0IO 3300939d0.

3990myg9b90m@o o@gMo@ed

1. Wong CX, et al. Caffeinated Coffee Consumption or Abstinence to Reduce Atrial
Fibrillation. JAMA. 2025;[Epub ahead of print].

70



2. Barclay L. Can Coffee Cut the Risk for Atrial Fibrillation? Medscape. Published November
18, 2025.

3. Caldeira D, Martins C, Alves LB, Pereira H, Ferreira JJ, Costa J. Caffeine does not increase
the risk of atrial fibrillation: a systematic review and meta-analysis of observational studies.
Heart. 2013;99(19):1383-1389. doi:10.1136/heartjnl-2013-303950

4. Wong CX, Marcus GM, et al. DECAF: Does One Cup of Coffee a Day Keep AFib Away?
ACC News. Nov 09, 2025.

71



29900l oM E3bbsIbG0Z0 MBLEHMNI30MEo Msbsymeomo dsbzo
05050 357539

03. X535603830¢0l Lobgemdol Mdooliols Lsbgwdfoxgm MboggMbodg@o, dgwoiEobol

B3I GHIGHO; 39-5 3Obo.
90gmb@s:Mariam.paksadze574@med.tsu.edu.ge

b9w3dd3569w0: 03000mM0 Mmgs330emo
90gmb@s: ivditi.okuashvili@eu.edu.ge

S0LGMgBo

dmbolb  3m33ergdbo  (Shone’s Complex) 56MHOL 0330000 MobEIgmEOo  FmeEols
Q953500909, MMIGoE 2odmoMbgzs doMEbgbs  ameol bsbggMol  MmdLEGMWJ3oMwo
©sH0sbgdgd0m, dom  FmOOL  LE3MOZ35W3MWHMHIo  FoGGoIMHo  9930M5by,
35653E0LYdIMO FoBHMIWMHO LoMJ39wo, LdIMOEIWOHO bBHIBbmbo [1] @S sMOEOL
3096dBo30s.  Boddmdo gi3mdbgds 53 ool Joewo 35309630l 3ewobozwme dgdmbggzel
Klinikum Stuttgart-8o, Hmdgabsg 509608690m@s 5GoLMIE0 Fmbols 3d3egduiols Mo,
5MG9MH0o 3039MEH96D0s, oL3bmg Alwdmdo BoD03MMO IGZOMMZ0LIL S BMYsEO
QIVWOWMdS. ©93009609dwo 0gm JoHMHR0Mwo 30609305, HMIgWoE IMO(393s
5mOG0b Loerg3e0ol Bsbs33egdsL, oGO0 LMoL 3¢olEHOZOBS WS 3MMYESE00L
30694305L. 3309300 99092900 bsBL M35V BMLEO OsFbMBE030L, 0bEo3z0YISMGO
JormGaomwo  doEymdols  ©s  0bGYMHoLEo3wobmGmo  Josm3zol  360d3z6qEMdLL
353096@0L LogmEberol ba®olbols s 3MMPBMBOL oliordx Mmdglgdws.

1533960m  LoBdyggdo:  dmbol  3m33wgdbo,  BoGEbgbdbemozo  MdLEGHMWE0o,
0565YMmE00o Mol 35630, JoOHGy0mEo 3mEM9dEos

dgbsgsemo

dmbol 3m33egdbo (Shone’s Complex) (oMo gbl 0330500 Moboymrow awerols
Q5535JOL,  OMIgEoE  odmoMmBg3s  29630m0Md0L  Lodflsz30ms @S Mol
961535¢dBM030 IB0567d0 [1]. 553500905 3060139e5 5)gMs XMb FmbTs 1963 gl [1].
50b0dbo Lob®™MIo 990005693l bsd 3303 S ghm b M3EIB0TY TSE OO
956m3bgbsdbM03  MBOLAHMYJ30I  IB0BYISL: B335 3MOHIO  BOGEIIMHO
99936565 [1], 35658GH0LYdOHO FoBHMIEMMO LBotdzgewro [1], LYdsMOEIMMHO bEHIdM DO
[1] @5 smOEGOL  3m560dBHo30s [1]. ©OalEEgmdom 030  gsbobowgds  Gmam®a
3963000060900 IMM39g3sms  B3gdBHEo, OMIgoi bolbosmEgds Fobsbgbs Mol
Bsbg3zM0b 2498530Md0L IMNZ930ms S 399Mm0b6530329M0 35Esblol dmdwoom [4.]

30bsbo.  dmgdmwo  bsdOMIo  FJoBbo  olbobogl  dmbol  3m33egdlolomzol

Q535bSLOSMYdYIO 3bsGHMIom®o LEHOYIGHMOMEo (33P0 909d0U,
350MBOBOMEMA00U, 3600603MM0 g8Mm3w0bgdqd0L, OsABMLEH03MMO Lodw)segdgdols

Q5 937065 Mmd0L Msb539MH ™39 oymdqdol dodmbogsls [1-5].

72


mailto:Mariam.paksadze574@med.tsu.edu.ge
mailto:ivditi.okuashvili@eu.edu.ge

dgoom@gdo. bsdmmdo gumdbgds Klinikum  Stuttgart-do  BoGo®gdwme  3¢0060376
d900bg93sL,  OMIgwoig  dmoEsgl  dmbol  3mA3ergdlolmzol  adsbolinsmgdgwro
956 3bgbs3bM030 MILEMMJ30mo 3563900L 30DMs0DsE0sL 53 ferob Jowr 353096@E 0.
399y9gb690o 0465 GHEMBLYBMBIYZMOO S GHGIBLOMEMSIHMOO GJM3IMPOMYGSRB0Y,
3ol b5g3I39W B3 IGHOIWMI® FJBILBES FOEHMIWIOHO S SMOEOL Loz mazs60
3bmBow0gdo, 91939 SMOGOL MIOLY O IWVTIZIWO  SMOEGOL  LBEHOWIGHMOWO
330 gd900 [5]. 35390000  godmygbgdme 0dbs  35309630L  39dm0bsdozm®o
9mb5(399900 5 3090 BIEO0L Foo0 2oMBYI35MdOL B9gdbmemyogdo (CT s6 MRI),
53 9BOHMb39ymBs Imbols 3m33wgduol OsRbMBOl LOBMLEOLS s LoGoYIEOb
50f96ML 3eobo3 MM 36od@035d0.

090093900. GHGbLYDMRBIYMOTS  9JMZOMEOMYMR05T  J90Moge0bs, GMI  353096FL
50960d69dm©s  dmbol  3m33wgduol  HOVLOIEO  BmETs:  B03MB30EMOO S
UA96MBoMYGOMWO sMBEGHOL LoMI39e0, 356M58BHOLYdMO BoGMIMEOO bHMI39w0 ©d
O©35350  SmOEGOL  3motd@osos [2,3].  3obozmMo  Lod3GHMIGOo  IMOEOZWY,
3OG9M0M 303903H9bD0sl, oldbmgls Awdmdo 3oBOIMMO IEGHZ0MMZ0LLL S BMYs©
IQEOWMOSL [2]. 30bozmEo 250m33wg3930L Loxrwdgzgw by M93:mI9bsE0s 2o03s
JoOMGA0MO 3mM9dEool Ggbobgd, OHmAgurog dmoEogl SmEmE0L La®dawrol BoboEgwgdsl,
0G50 LMol 3EWOLEBHOZILS s 3MIOIBO300L 3MEg]30sL BEIbGHMYd0m b
69B9d309-565bEH™INbom [2,3].

33365

dmboll 3m33wgdbo  dmombmgl BMlE ©OsABMLEBHOZLS s 0bogoEMIEMES©
3909 JormGyomer domdsl [2,3]. Jobo OMO sdMEbmds s Lsmsbsm
93996065 MdS 3OOGHOIMWIIP SY(30EGIJ0S O G3JOOL 1630 SLOEOWGOMS®
SOJMwo  BsMg3s,  9839dGHWO0  dmbo@dm®mobyo s 4MmdgEzsosbo  g9gadmeo
990035y MHgmds 3608369 m3z560 BodBm®mgdos 353096E0L Logmabwols badolbols o
boba®I03md0L  AoLoIxMmdgdws  [2,3].  06@gMHoLE03wwobymo  doymds -
390053HM0ME0  35MHEOMWMYgOol,  JoMMrqadol s  0bGHgbloMo  ;MmgMmsdool
139305oBEJOOL  3MmmOEobsgoom - FoMTmoygbl  FoMds@gdmmo  FoGmm30L
335390byb [3,5].

39909969070 WoGBIOGNMs
1. Shone JD, Sellers RD, Anderson RC, Adams P, Lillehei CW, Edwards JE. The
developmental complex of “parachute mitral valve,” supravalvular ring of left atrium, subaortic
stenosis, and coarctation of aorta. Am ] Cardiol. 1963;11(6):714-725.
2. Brown]W, Ruzmetov M, Vijay P, et al. Surgical results in patients with Shone’s anomaly.
Ann Thorac Surg. 2005;79(4):1358-1365.
3. Joffe DC, et al. The Shone complex: understanding and management. Pediatr Cardiol.
2011;32(6):870-874.

73



4. Aboulhosn J, Child JS. Left ventricular outflow tract obstruction in adults: acquired and
congenital. Heart. 2004;90(11):1339-1344.

5. Fogel MA. Cardiac MRI and CT in congenital heart disease. Circulation. 2000;102(5):E55-
E64.

74



9994 GOMb699¢0 LogsMgEHol MgyameEs30s s dolo gogemgbs dmlisbergmdol
X 96060009 mdsBY

O056s g95856m35
03.  x535b0dz0ol  Lobgermdolb  mdoerolol  Lobgerdfoxzm  mbogzgdlLo@gdo,

393790 GHYGH0 89030bs. V 3796bo.
90amb@s: turana.kurbanova973@hum.tsu.edu.ge

b9dd03969e0: 0Ms K0Jos
90xmb@o: irmajiki@hotmail.com

S0LGMgBo

Oo@YM5GHMMoL dodmbogrgol Lygdzgedg 9oLy gegd@Mmbmmo Loyseg@ol
939 530900L 93¢ 9gbs FMbToMgdol 3930 EIEgdLS S KIBIOMYEMdOL Gol3gdDY.
0mem 10 ferol go63s30mdsdo godmd399bgd o 33¢93900L BBy sB396s, BT
3b53MOM030 F9BMM3900, 930l 93MAWZs S JOYo30L 933M0  JMBEBHMM®WO
96008369 3bs 59306901 9-L0MYGHOL 399mygb9dsls, 39bbs3MPOGdOM
boEdBMmYddo.  J399690d0, ULosg 3Mmo@03s 935300 ©s  9630dY3trMEoy,
60303060l ©sdM300gdMwgds @S Lbmdzols @y er-bolberds®gms LolEgdol
M0B3900 MBOM BSOS,  FJEIMJPOD  LYLGHO  MYRMWS30900 53930600
dmbdogool  BOILMLD. Jogdmwo  dmbs3gdgdo  dommomgdl, G®md  9BgJGHIOO
300@035 §oMm8moagbls 3609369 m356 LGB0l dbObgMdOL K s6IGMGEMBOL
5(330b™M300.

1533960 Lo@Y3900: 99dBHOMbMo LodsMgBHOo, M9YMEsE0s, LBsbMAsLMIdIMH0Z0
X 96300090 Mds, 603MEH0bOL ITMI0EIOICds.

Adgbisgsemo

99JdGH®MmbMo  LogsMgBHo dmem  sofiegmedo AbmBEoml IMs35¢0  J3996ol
X96@5330L 3m0E030L s LEdMJsgsdm 3bMzM9gdol 3603369 m3z560 Lszombo dobs.
909bgo35 0d0Ls, HMI 9-Logsdg@o BAoMs@ obobowgds MMAMOE GHMIPOGEOIO
05305l 5eGgMboGogs, dolo MYAMs300L ©93056MH0LMds Fgodergds dmbobergmdols
X 9630009 Md5Hg LgOOMBMEo o3 gbs FMabobmb. 33193900 JommOomMgdgb, MHMA g-
LOQSMYAHOL 25dmyggbgds BOHOL bozmE0bol M 30IOIMWBOL MHOLZL, 2obLSIMMMGdOM
3boEgsBMm 50530569080, S d90dwgds bgwro 99MFyml gueols, Lmbodzol bobdgdol
Q55350099900L 296300056M9dsL. Fglodsdolo, J399bols doge Jowgdmewo MgyEs30900,

MHMaMO035  J9BOMO3900  39Y4o35HY, M93WsdoBg s SBO3MOdM0Z30 9BV M©39gd0,
9600836900356 O™l 058590096 LEBMASOMIIM0Z0 K IBIOMNYMBOL s(33570.

3900m©gd0. 53 SOLEBHMOJBHOLMZOL  odMYnbd M0y WOoGIMIGHWOWWwo dodmbow3zol
39000, H©MIGE03 3Mm035309 dmerm 10 ferol 33c0g390L PubMed, Scopus oo Web of

Science d5%93096. 9MPBgME0 LESEH09d0 FMO39305 MY S300L GH039OL (SBs3MDMOZ0
395003900, ©93wsdoL 530535, IMYHoOHMdOL JgBOMP3900, G9M0x3IO0) S Fom

75



39309651 9-LoIMYEBHOL FMbT>MYGOSBY S X 9BIOMYMDSBY. IMbs(399900 T9gEsMYOME0s
93994690l GmMolL, OMIgdoE 9353050 Mo gdab  gwlogsMgdHL s  Ld3
OIFILS305 FYBQIOY0s.

0900929%0. 0@ Ms@GHIMHOL Jodmbogrgsd sB39bs, MMI §399690do, Loog 9-LosMgEol
d9dgbs 9B Mos  sOLOMEHE™M3bgdolm3ol s M93Wsds 53O0,
dmbdocmgdol  mbg 9609369 m3bo@  odoos. 835300  BYYMESE09d0  S1Y39
05393006093 905 Bo3zmEGH0bol Jmbdsegdols 999306M05LmMb s Lvbmdzols s ool
Q553500999008 ®olgol  89930MmdsLmsb.  J3996gd0, OMIWIdoE  MJYMESE0JOL SO
SbmM309w9d9b, 390096 T9gIRJOL 3960  5©F9396, 2obLOIMIMNVO®  SBoWYSBEM©S
50580569030, LY E 9-LORIMYEHOL 3M3MYWHOMDS ODMOYDS. FIOPS STOLY, MY (30930
bl Mfymdl  LoBMYsEMGdsdo  0bBMMT0MGIMWMIOL  5850gdsll  bozm@Eobols
363 g0o0L MHob3gdol dglobgd.

©ss336s
999 GH™Mb0 LoRIMYEHOL MJaMEs30d HoMBmoygbl 92399BHwIE LsDBMYsMGdMH0Z0
X963M009w M0l 0bLEHMMIIBEL. 835300 MYYMIMO30900, 236LS3MMMIO0m SBs3MDdMHOZ0
395003900 ©5 ©73Wsdob 53Mdoengs, I60d369rm3zbo F999306090L garliogs®mg@ol
dmbdoGgosl s @©03Es3L  AMLObgMmdol X 9bIMMIMdLL.  dombgogs  Sobo,
09379530900 Mbs 0gml 3m33egdlvmo s F9Mmeg3LgdgEo, 3moEs3wIL MMM
3990@35U, 51939 39650 gdsl s FMVBObEgMdOL 0bGZMOI0MGISL.

398my9bgdNo WoGBIMIGY®S
1. Grana R, Benowitz N, Glantz SA. E-cigarettes: a scientific review. Circulation.
2014;129(19):1972-1986.
2. Kaur], Goel S, Shabil M, et al. Health impacts of electronic nicotine delivery systems: an
umbrella review of systematic reviews. BM] Open. 2025;15(10):e100168. Published 2025 Oct
10.
3. Travis N, Knoll M, Cadham CJ, et al. Health Effects of Electronic Cigarettes: An Umbrella

Review and Methodological Considerations. Int ] Environ Res Public Health.
2022;19(15):9054. Published 2022 Jul 25.

76



30U EH530ME0 BEGHMILYO 5deogmdol (PTSD) g93wgbs Lolidgdm@o
foomgeo 93m®sls (SLE) 3563000569059

Usgobs orgbndmas

03. X53560330¢0l Lobgemdol Mdoolols Lsbgwdfoxgm MboggMbodg@o. dgwoiEobol

B3I OIO0: V 390bo
90gmb@s: sakina.yusubova325@hum.tsu.edu.ge

b9wddm3569w0: 8sM0obg 8sgo0odzo¢o
90amb@o: marina.shakarashvili@tsu.ge

SBLEGHMOJGH0o

LobBHYIMMo Homgwo dawm®s (SLE) sGol 39390mygbmwo, 3Mog3sbol@gdwmeo
G036 mmO 59350,  MMIgog  bolosmgds  9M3MHMPBMBOMYOS©O
3990393999000. B0bgs350 0d0Ls, MM SLE-0b 3smmyqgbgbo G:oros, 250m3wobos
93000930 Ma0MHO 35340600 3MbEGHEHM939o LEHOMgLYEo sdowmdol (PTSD) o
SLE-U 2563000069058 9060, oG 005Hg 30mmomgdls, MHmA bGGglmsb 35300693990
©56MM393900  33¢wob  SLE-bodo  30@©9309dsL.  3mbGGH®s399mo  bGMgbyero
50wowmdolbs @5  SLE-bU  @©5853533060909c0  dwogto 930009300 my0v)MH0
333039011 90900L d0bg350, B3gbL 49890530 33038 MBYdS baMzgHgdo 0ol TqLobgd,
0¥) OMaMO d90dwgds g MO0 gMMBbJOMB 0gmb 353006093 wo. 53GHMbMI0M®
BgM3me LobiEgdsdo, bgo®mgbmzmoboe LolEqdsdo s 39bmamE MbyBg sMLYdMTs
396GHMB5309005 90dwgds 459mofj3oml s d9obs®RMbml 03/bmmO OLMYYMEsE309,
05353 090degds  99od3otml  SLE-Ub  49630006M900L5 @5 29303909008 B3560.
053093003905© 6396 503hg0 SLE-U oo PTSD-U Log®orm 60L3-3359@mMmgdl. 990092
50309600 3mGH96:3016 doMmEmyome 4Bgdl, HMwgddsg 990degds bgwro dgmhymb Fo6d
3bmgdsl PTSD-U  3mb@adu@do. 89bgdozmco domgzoer SLE-Lsdo, J6mbozmeo
LEAHOILOL Ms6TbEGd LobEYING 56Ol 99dE0s Foo©0303mL BdgEHeg0 SLE 0dmbmeo
30900L 455430 MMGdom. BHM305L5 s 960GOSL FmEMOL 353060l globgd Tgdamdo
33193990 86003690356  dmboggdgdl  dmagzsfizol  SLE-U  35000m969%Bol,  ®ol3-
39JHMMGO0L s sboro 339MHbseMdOL IgonMmEgdol dqlobgd.

153356dm LoGygz9d0: 5EBHM0TMN6)H0; 30E™MI060; 303MmMEFNYM-303MmFBoDBOL gMJ0;
3639055 3G G300 LEBHMILO SO MdS; LOLEYIMEMO Fomgwro TEMo.
dgbsgsemo
LobBgdM©o Homgwo dmEs (SLE) Ho@dmoagbl 36535¢0bobGHgdm6m 53¢m0dwxbme
Q553500905L, OHMIGeoi bolosmgds s6EHOLbgMgdol Ho@dmgdol gobOom, 08bMHo
LoLEYIoL  EOLMYRMWSE00M @S  JOMbogMwo  sbogdomo  3OHmEglgdoom.  SLE-U

3006039600 259mbobmegds 3M(390s o ImoEsgl LablMgdol, 3560L, MoM3ITgdol,
Bgd3mmo  LobEBgdols s  LolbEds®Mzms  LoLEIIOL  IDOsBYDSL. 8935S

77



0o60m04dbgds 2969303960, 3MOHIMBIMMO O 256M90mb Bog@MMgdol 30mddobsgoom,
HMIgms Il bB®glo 360d3zbgerm3zs60 MOLZBIIEHMOOS.
do6005©0 &gduGHo

3bGHG530Mw0  bAHOYLMEo Sdowmds (PTSD) g30mstMgds 8dodg GMogdqdol,
doo@Mdol 96 Logmbarolmgols Logmmbol 8993390 Lo@wsEogdol d9dgy. dolo
doMomso  Lod3BHMAgdos  0bGBHOMBoMo  Imymbgdgdo, A90MIJPMWo  FRMM3Y,
303965600990 MmdS 5 9IME0YIN0 IBM3Zd. 33¢093900 583969096, I PTSD byl
mPgmol HPA ¢gMdol ooldmgaransosl, spaBbgdls 0dmbmé LobEgdsl s bMol
36MbMg00m0o 3033069000 (IL-1P, IL-6, TNF-a) {o®3mgdsl, Mg 890dwgds ogmlb SLE-UL
3963005690530 0935600 dOMEMA0OHO d9J5b0Bdo.

930©930MEMYOMO0 33093900 5QLEGHYIMGO9b PTSD-bs s SLE-U 303806. ©@0©ds
©@mbyo@obm®ds 3300939905, BoQ0OmMO©, Joegddo, 563969, M3 PTSD-i 8jmby
30690l SLE-b 456300060900L domoemo Hob3o 5§30 — Bmyogho 33wg35d0 35DoGE
653096@03 (HR) 2-3-0b g3sGpgddos. 360mU-Lgdgomcdo LgH3z99d0L dobggoom, SLE-U
3530969030  PTSD-l  Lod3@GHmdgdo ©sxodloMs  ©osbwmgdom  30%-bg, ©o3
“I5MHYMBOMNSQ 50Lobgds Loigmabarol bscolbbby Qo bmEoM-90mE0Y6
53116930606 905%y.

50935605, PTSD dglodemms ogmb SLE-U 36m3m306090900 35g@™6M0, bmem dolo
SOMIMOo  499m3wgbs @5 Bomm3d  FoMdmopbl 8603369 ™m356  Lodwmogdsl
553500900l 3MMYMgbol  TghgMgdols s 35309630l boGobbosbo  3bmzmgdol
BOHM6390gmBolmzol. Jombgszs 29693H03MM0 3538060900l LowMdol 33arg3ol,
56900 dmbs398900 F0)MO0MGOL, MMA 363560 go3w9bs ol BLOJMm-bmEosEIMHO
LEHOgLOLS s FoLO BOMWMYOVIMHO FJOO0SGHMOMEO 9J9b0BIGOOL BoTMsEgdO.

9900m@gd0. 59 33¢935d0 PTSD-Us s SLE-b 3938060 99L§s3wowo odbs d6s3sadbéMogo,
9ONOOMNIO BLOJNLWMAO0IO0, §30JTOMEMAO0IOHO S DOMMYOMO Jmbo3gdgdol
3o0mygbgdom.  33emg30L  FoBsbo  ogm  2oblsBP3MS,  Modgbs  ImJdggdL
3bGHG530Mo  bLEHMgLo  MORsboBddo  089bmmo  3OHMEgLYdOL  (33WOWYdSDY
d9L5dgdgE0s 19 565 SLE-U 99630056905%9 dolo gogwngbs.

306390 93530 IM0(39305 OO IMbs39dms B3BYOOL BB, LosE sSMMOEbYWwo
0y3bgb 306900, GMIWIOLS3 99 3Jmbso PTSD-U ©0sabmbo. dmbs3gdgddo
3900m@bab B30, bJgbo, LmEsEMHO S 93MmbMTozMMo LESEHMLO, Lbgs Msbdbergdo
Q9935090900 o  JoegdMo 890353963 gd0. gl Tgbodergdgels  5dEG3
9309800 MyoMEMs© 3998590065 PTSD-U  a539bs  SLE-U  99630006905%9 0o
395035¢00LobgdmEogm dalisderm Jgigmbgds 96 Bbgs (3300 gd0, GMmIwgdog 90degds
B93939bs 3Jmbmeso 89wgyby.

99000930 9HS30 094m  mbyodmobméo 33093900, OMIGdo3  Jogdols

30mM0b530580 Bo@oMs. dsomm3z0L J9gxsbs PTSD- Lodd@mdgdo LEsbosd@wmwo
300b3560900b (85850005, PCL-5) 35dmygqgbgdom. 353096& 900 m35ym®l 500936000696
58096039 Herol 496353wmdsd0, Gsms Jgg3sL9dmEoygm, M539gbs 0BOEIdM©s SLE-UL

78



39630m56900L  Mobzo PTSD-UL ddmbg 3069ddo. 53 dgom@om sBY3) sPObs
553500900l MMYdomo  8949b0BTgd0, 306506 Tglsdwgdgwo oym  3530963gool
L0d3GH™MAYOOL (33¢00g39d0L F9gEMds SLE-U 35630056)900L 396H0Mm©mb.

30Omb-LYIgoYMo  33Ew93gPO >  LYIMZIIVO  POTMOYIBIOMES (1330  WV9ZIRIOVIXY
3530963903d0. SLE-U 84mbg 35:3096¢3)90L 8995356500 PTSD-b Lodd@Gmdgdo, gbodmemaor®o
9MdoMgMds,  9ImEomo s LeMEoseOo  ibd3ombo®mgds.  30mb3zsMgdo o
06396030900 ©gHAsMS gobloDBOZOML, BMAMG sbgbl PTSD go3wgbsls 3bmgMgdol
bs6HoLbbBY, BoD03ME K IBIOMYMBIDBY s YM39WOOE Lodd0sbMdIBY.

00MEMYOIMH0 565¢0DYd0 FMmO(3530S Lobberols 6088gdol 5gdsL, LosE goBMIgL
bmgdol  3sB39690wgd0, MHmymeogss IL-1B, IL-6 s TNF-a, 51939 LGOI
053530060930 30MIMbgd0. 50 B0 JgLodEgdgero gobs 306300 3538060900
d9905Lgds  PTSD-U Lod3@Hmagols s 03MbmMo  LobBgdol  5dGHogmdsl dmeol, o3
BOH6390gmRL domemyorMo 39ds60Bdgdol 1390 S0gdsl.

396930360 565¢00Dgd0 49BbMM30g S 08 F0BBOm, MHMA Fo9e3305m, 5J3L Mg 56
PTSD-U  go3wgbs SLE-U 99693039960 ULogdgergdoom. Mendelian Randomization
9900000 d90LHogegls, 5Ol 0¥) 565 35BOEMMO 3538060 PTSD-b s SLE-b 2969303960
9sboliosmgdegdoll dobgzom, 56 099 Fs356M0 493egbs dMm@OL QoMgdmb, LEGHMILOL o
00MWMA0IMH0 IJO0GHMOM0 39J960BIgdo0L Lodmsgdoo.

bAsAHOLA03960 565¢70 DO dmogs30s:

X3IBIOL Mol HoL3OL 9GOl 3MMGEsE00L 565¢0Bl PTSD-I Lod3Emaqdbs o
SLE-U 296300060900l 9583969300 90L  dmE0oL;00mmy0®o  dmbo39dgdols  99a3sligdsls,
Mmdgwog 983969005, MMYME MOH009OHNJIJIdL sbmgdol FsB39690qd0 LEHMILD;
L9gbLOEOIOMOOL 565EPOBL, MM FodMmMOEbMEogM s3EHIO0MO FBogBMMGIOL A53egbs
3900290%9.

99000900L gU 3m3dOBIE0S BETMSGISL 593l GOPNOOHMYSE FIBIBEIL MMM
x3bodmEwmyo©o bGHMgbo, oy 03Mbm@mo S dOMWMAONOO 3MM39LYd0, MHMIEGOO3
d9Lsdms Fo0Mb SLE-U go63000560935%9, G55 360936900m35600 GMymeM 3 0s93509d0L
369396300U, 0bg 3600603100 FoGr30L QoM35eol{obgdoo.

09009239%0. 33w9g30L 99000 bsmws 5639690, HmAd PTSD-Ls o SLE-b dm&ol
3OLYdMBOL  go8mMBgMwo 3530060, OHMYMOE 930©JIOMEMPOME, 0L dOMEMYOIO
©MbgHY. BsO0M dMb5399m5 d5DBYdOL 565¢0BOL 999 50FMBbEY, GMmd PTSD-I 8Jmby
30690l HEMGI0D MOX IO MBOM Fooo FsBLO 5§30 SLE-U 2963000569059, 300069
dom, 30Ld3 PTSD 56 509608bgdom. gl 3930060 goblogMmMgdom  godm3zgmOE0s
Joagddo, Looz wmbyodmEobm®ds 331939005 5B396s, B3I PTSD-U Lod3dEHmagdol
d9Jmbg 3069ddo SLE-L as630ma6mqdol Golizo 2-3-x 96 dg@os.

36mb-bgdz0mcmo 33093900 SLE-U ddmbg 35309639000 5B39690L, MM osbarmgdom
30%-U 5©09b0dbgdm©s PTSD-U Lod3@magdo, Moz asdmobs@gdmos 39wdog dgmmasdo,
©5d9M  35030d9090Ls  ©@d  LEHOMLMD 39300693 BoDO3ME  Lod3EHMIGOdO,
HQMOM035 29ob39ds, MBE0sbMds s 3MbMIOOL O3dMMBS. 58 LOT3EHMTYdTS

79



960083690m3560 2530965 dmobobs 3530963 gd0l ym39wMOoNE  (3bmgzcmgdsby, T
dmMob 9dmEom® dymdsdmgmdsbg, LEEOIWYE MOMOIOHMNMOJPDY s ©ILZG6gdOL
bosobbBg, M3  MBHYYIMIQO  ©9395300MIOMEI0  0gm 9935 JOOL  5gEGH03MdOL
39909693 Sb.

00MEMY0IMH0 565¢r0DBGdOL 89003900 5B39690L 9330006 256Lbgs3905L PTSD-I 8Jmbg
5 bm®o®0o xR0l 353096(3)9dd0. PTSD-U dmbg 3069330 900bodbs 36Mm3qligdol
9003030 593035305 039696 LolEHsd0: FooBIMPS 3OIMIBMGdOMO F0E™I0bJdOL, T
dm6ob IL-1B, IL-6 s TNF-a, mbg. 2505 530bs, 3m6HImboser®o 33a0g3900 539690,
6md HPA ¢0g0dob 5399164300 0ym 003900, 303036 E030m0gdol Logbswo 56
9090905 LEGHBPIOGHME 950880, M3 809DO0MIOL 03MBMHO EOLMGYMWSEOOL
360083690356 O™y PTSD-bs s SLE-U 30380630.

39693031600  9Bse0oBgdol  Fggagdo  9B39690L, GMmAd PTSD-U  ao3cwgbs SLE-U
3963000060905B9 JOMO0MOEIE 9O ML 39693039MS©  F9B30MMdGdIMo. Mendelian
Randomization 565¢00%ol 99093900 56 5639698l 935530M 35D 353006l PTSD-bs o
SLE-l dm®0l, 653 90mmomgdl, Hmd 9035600 H®mEo 25609dmbs s LBEGMILOL dog
399039 doMmE™yoME 3OHMELYOL 93mm360U.

50 990093900l 06393000900 5b5¢r0Bo 58396908, ™A PTSD-U g93emgbs SLE-U
396300560905%9 9OHPOOMMWI© 953dbgds BLoJMEMAOoME LEGHMILL, 3MEOIMbSEMH
OLEMIRMO30sl s 03Mbmmo  LoLEGHIIOL  SbMgdom  M9god30gdL.  gotrs  STobY,
3530969000, Losi PTSD-9339006s@  3¢0bgdmes, SLE  9gédem  L{msxso
300056MYIMS, 500b0dbIOMOS MBOM Fos0 5dEH03Mds s LgMoMbMEo 300bo3MGo
3990300690900, G boBL MLgsdL LEGHMYLOL 360369 MdSL 935©JOOL 3OHMYMILOL
3mb@9duddo.

LM X53d0, 990093900 5VBEGHIOIOL 303MmmgHOL, MMd PTSD 56 s6Hob dbmermo
53L0J03MOO STOEMDs, 3M5TJEO 9J3L MYoMMO 293w gbs 0FMBMG LoLEBHYIIDY o
d90dwgds 3609369 m3z960 GoL3RsJEHMMO 0gml SLE-I 35630006)900b, 3o8(353900L5 S
Q©55350900L 593H030md0L BOEOLMZ0L. 58 35300606 godmdobstrg, 360d3z69wm3z5600s
PTSD-b o®memo 250m3wgbs @5 dsmm3zs, Goms 89930098 SLE-U gob300m56M9d0ls o
9dod9 30006039600 LOOMIEGGIOL SEIOSCIMD.

©sl53365

50 3mb5(399900L LobMgHOL FggI®© R0bYdS, G PTSD-U coHmweo 4sdmzwgbs
5 33030 dmboEHMM0byo Fomdmoyagbl Log3mdzgerl, Moms EMMUYWSE Fodmo339mMl
353096900, OHMIGMs3 Boseo MHoL3o 9d300 SLE-U 2563000069359 96 993500900
399035390599. 989JGHIO0 FosO™M35 FMO353L OMYMEO 3 BLOJMEOMPOME TBIMSFIOL, 0bY
LEAHGMILOL TgI3069d0Ls s 3M3060L  LEMOEJR0JOOL  F58MmYggbgdsl, o3 306MHs30M
SLMLEHIOL H53500JOOL A5630MMGOOL MOL3IL.

9l dopmds 8600369wm3bs 9mBxMILIdL 353096@gd0lL LogmEbeol bosolbl,
5096 593060L 39303 IBMM3ZL, WSTG I 2503039093, §BM(304)M HECTIOOEI MM
5 0H03Me Lod3EHMIGOL, MMIgooi bdoMos PTSD-U ddmbg 306m9d80. dggyo0,

80



353096900 MBOM FoMGH035© 9bgMHbgdgb ym39e@omMo Loddosbmdols glicryagdsls,
59300 939m9L0  LEEosWwGO  0bFHJAME0S @S 9BIJGHIOIO  FoOmo39b Lo
X 963079 MBS.

3905 53oby, PTSD-U 9839360 3oOHm35 30600306 59306090 SLE-U 5g@03m00U,
5096 LEHOgLoL F90306Mgds byl MHymdL 0dMBMMO LoLEBHIIOL MY, SBYIMNOL
3bmgdomo 30@™306900L 250390V ME 98M3)Ts3905L @S STZ0MIOL 535 JOOL
3990393990L LobdoMglb. 30bozMGmo LoMMMEgadol d9d30Mgds Bodbsgl, @A 9Jodgodl
39990wosm  NBOM  FoMGH035©0  FoOmMb 3900035996 M0 I3MObsMds, 03396
353096¢0L BOBOZNOO KIBIOMYWMdS 5 09306 5030eMb  QSODMEGOGd0, G5
LodME MM X 5ddo BHOL I3MObIXMBOL 9B39JGIOMBSL.

©ss3365

596095, PTSD-b 9563035 {omdmoygbl smEowgdgem, 30m33mbgbdl SLE-U dsGogol
LA 930590, M5YL ol MBEOHWB3gEYmRL 3:m83egduM, 0b6EJM0MGdME JoEAMAL,
MOmdgwog  9OPEOMMWI©  J0dsOMEos  BLlodmwmyomMo  dEyMdsMmgmodol
3999x™d9LgdLS S BODBOMWMYPOMOO 3MIM(3959dOL MIYYMEs(305DY. SbgmO JoYMTS 565
dbmEmnE BOEOL  93MMbswmdol  9i39d@BHOMBAL, 9Msdg  Lo®(IMbm  sd30MHdL
353096)0L  3bm3md0L  bsmolbby, ©o5350gd0L 3OMYMHgLBY s DBmyows, SLE-L
35030l 9909290D9 TgbodErm L)sMYMBOD 493w 9bL.

398mg96gd0@o @WoGBIHGHYGS

1.  Kaul A, Gordon C, Crow MK, et al. Systemic lupus erythematosus. Nat Rev Dis Primers.
June 2016;2:16039. doi:10.1038/nrdp.2016.39 - DOI - PubMed

2. Grabich S, Farrelly E, Ortmann R, Pollack M, Wu SS. Real-world burden of systemic
lupus erythematosus in the USA: a comparative cohort study from the Medical Expenditure
Panel Survey (MEPS) 2016-2018. Lupus Sci Med. May 2022;9(1)doi:10.1136/lupus-2021-
000640 - DOI - PMC - PubMed

3. Feldman CH, Hiraki LT, Liu J, et al. Epidemiology and sociodemographics of systemic
lupus erythematosus and lupus nephritis among US adults with Medicaid coverage, 2000-2004.
Arthritis Rheum. Mar 2013;65(3):753-63. d0i:10.1002/art.37795 - DOI - PMC - PubMed

4. Kozora E, Ellison MC, West S. Depression, fatigue, and pain in systemic lupus
erythematosus (SLE): relationship to the American College of Rheumatology SLE
neuropsychological ~ battery.  Arthritis  Rheum. Aug 15  2006;55(4):628-35.
doi:10.1002/art.22101 - DOI - PubMed

5. Mehat P, Atiquzzaman M, Esdaile JM, AviNa-Zubieta A, De Vera MA. Medication
Nonadherence in Systemic Lupus Erythematosus: A Systematic Review. Arthritis Care Res
(Hoboken). November 2017;69(11):1706—-1713. doi:10.1002/acr.23191 - DOI - PubMed

81



0b@rbA®Hormo Gagbobol Brydo Ygdemidgwogds: 896Beagmols teagmo
¢19039000L 856300056%98500

89(0dg 8565025

03. X93560330¢00l Lobgemdol MdoEroLoL Lobgwdfonm MboggMLodgEol dgwoiobols

B3N HIGO- 89-5 3OOLO.
9w0amb@o: marta.beridzel31@med.tsu.edu.ge

b9wddmgsbgero: 060bs xsdo
90gmb@s: irina.jashi@tsu.ge

BLEBHMOJGH0o

8960 {j5603m5©ygbl  9H0-gOh®  Y3gweby  BZOFILIPYL  0BEULGHOONE
A™gboblL, ®Mmdwol JOmbozmmo Bgdmddggdsg 9F0EMM® MOl 3538060 9dw0
Lolberols Lodlogbggdol, gsblsgmmMgdom, (3939 FogwmoEIOHO go3zgdools (AML)
3963005609008 MOL3Mb.  FoMbgIZ9®  IOBYIMO  MYRES309d0LS,  BYEDMEOL
9gu3mboios 33ewsg 36033690 M356 X 9bOE30L 3MMdEgds MPRYdS, 29b6Ls3IMIEMGdOm
396300569050 9399469030, Los MbOGMMObAOLS s MLIROMBMYGOOL BEobsMEHJdO
305L5mMBOME 9353605,  TgLodsdolo, dobo  BdOMEMAOOO  BgdmddgEgdol o
9309800 MoMM0  s39JBHJOoL  gosbooBgds  FoMdmMoabl  3MHomMoEg@ e
90050 gdsl  OHMAMO3  300bozmem  3ModBHo3sdo,  oby  LoBMYsMYdmH030
X969 Md0L 300G 03530.

330935 HoM0moagbl  o@gMo@OHye  dodmbowgsl s 9idbgds 2010-2024
Dngdob 3963530 mdsdo godmdzgybgdwger Lsdgabogmm Fysemgdls PubMed, ScienceDirect o
WHO-0l 9mbs398m 85H900056. 5J39bGH0 39390098905 396BMeols 39¢3sdmEobdby,
dolo 59BH0M0 39E9dME0EHO0L - 396DM306Mm0bols s 30MHMJobmboL - Imerg3EE
00gd09©0905%g, dzwwol 33060l  IBosBYdOL  F9doboBAGOBY,  g3ogdomEmao©
9303900 BYODY o OIFNWIE00S Yo3wgbsbY.

d09mbogn35d 583965, ™A ¥96BMmol dg@Esdmeo@gdo 0f)39396 ©HT-0b COBOSBYISL,
JOMAMLMIME 50930905 S JgbMIME  SOSLEHIVOWMOMIL, Go3g bgwl MHymdL
903990969BL. 29b6Ls3MMMGO0m Foscro Golizol §39d G056 b53mMd0bMlEMmOOU,
J080m6m0 Ho6HIMgdoby s MK obEGH030L bRgMmdo EsLsddgdwo 3oMmgdo. dglfsgwrowo
33093990l 939@gLMmdsdo  (Issbermgdom  85%) ogodlots 36033690 m3zs60
3695305 bobyMdrog 3OHmBqlomw 9dudmbogosts s AML-ob dmds@gdmee Golgl
dme0U.

513360l  Lobom, Bgbbmwo MBgds 360d3bgerM3z96  gEHOMWMYONOH  FoJBHMMO©
9039300 2563005693580, M53 296530M:Md9BL 35300 3OMBOWSJEH0ZYOO HBMIJOOU,
3909933000  3MBGHOMEOL,  MHYAMWIOHwo  JmboGm®mobyols s vMgMEo
3993960l 36MHMyMTgdOL 930w GIWMOSL.  sbgmo  doymdgdo 9603369 m3zs60
65d0x 05 Fmlobergmdols  xobdOmgEmdol  ©s330Ls @S 3OHMBBOMYo  GHobgool
399306900l J0d5MMNEgd0m.

15533960 oBYzgdo: d96bmeo, Acute Myeloid Leukemia (AML), ©0b3-0b sB0sbgds.

82


mailto:marta.beridze131@med.tsu.edu.ge
mailto:irina.jashi@tsu.ge

9glssg¢ro

09bbmwo  (CeHs)  §oM3moagbl  Rsdmm©  godmygbgdme  sGMIdEHw
Bobdomfigoemdol  65300mdJodoe s Jodon® 0bMlGMosdo. dombgsgs dobo
A9dbmmgommo 36033690 mdolsy,  Mobsdg®mmzgg  993bog o dmbsi39dgd0
5Q3BEGHOIOL, MM 396BMEO 5GOL IWILEMYINWO 5QT0BMEMO 3563390 Mygb60 (IARC
Group 1) o 086003690m356 oLzl  §omdmoagbl  Lobbeol  {o®dmdJdbgwo
LobGgdobmzol. M350  930@YToMEMPOMMO s  9Ju3gM0dgbG o  33eg3s
300090L oL 8F0 MM 353006 Bg 30l H3060L IB0IBYBSLMSL S YoblszMGmgdoM
- 993939 309 m0@YOHO 9039300 (AML) 35630056905L05b.

330930l dobsbo. dmzwgo dodmzobowmm 396%Bmwol  dg@sdmwobdol doMomso
999o60v09d0,  dobo  gabmEH™MJLozMEO s 930969303 MO0  Bgdmddggdy,
99b3960896G Mo s  930YI0MEMYOMH0  FB30(39099dGd0 @S MLIBOBMGIOL
9379w 530900L 3609369 Mds.

990om©gd0. 6sdOmdo  [omImoagbl  oBHIMGMMOL  bsMsGomer  dodmbogsl.

3obbomos  LygOMedmMobem  Lsdg3boghm  LESGH0J00  ©S  MBOE0SYOO
65605309000 5bgM009d0, HMIgdo3 gbgds:

e 396DMOl B0MEHMBLFMOTo305LS S FYBOdMEODAL (30dWls s dgwol
&30630);

© b3y InEw)dby haGa®IoYE 9db3ge0dnbdr 33wo3adl, Hmde)dos
533519996 39353 M3mgBBY Bgdmgdggdsl;

e gBOMMILIG0056 9300gdoMmwMyoe 33¢g390L 3OMBILOIE 9Ju3MBO305DY;

o b5gmHm5dmEmOLM MgaMws3093L (OSHA, EPA, IARC).

090099000: 302 H®H5b6LRGHI;305 © H2bo32900 Jghsdercrodgdo
096DM0o MmMHR560Dddo g@90ME0BEYds w30dedo CYP2E] g396dgb@ol 89839mdoom

096D9bMJlodY, HMIJO 39M0Jdbgds B9bMMs, 30OHMJobmbo, 35@gmemo
5 096%DmJobmbgds. s©0bodbmo  dg@sdmEo@gdo dzeol  BH30bdo  Fo6dmddbosb
mdboOEOMO  BEAHMILL, 5063000609096  EGHM3MOBMIgMsbs II-bL s 0f39396 ©6I-ob
5D056905L5 @S JOHMIMBMINE 5d9MHH3090b.

39609 27b0 37900 ©s 9308969903960 Y9ddb9098s
D069 Q5dMOobo@gds:

e HNMImOLY3OHILMOO 296900L Fgmogsiosdo (pl5, pl6, TP53);
e 30LEHMbgd0L MEPOR035300L MP3)35T0;
e 3036m-RNA-gd0l obmgymesgosdo (miR-223, miR-155, miR-34a).

50 3300 905MS JOHNMI0MBS JIBOL 29bMIME 5MSLEHSBOEMOMBIL, M3 byl MFymol
36990399000 300Mmbgdol Fomdmdabsl s 3mb® 39d5@Mm3mgbL (CHIP).

99b3960396G o 9303909 9d9gd0
83



053390D9 Bo@969dds 3300939005 5B30bo:

e 9M0MOM303HJO0L, 390MmaEmd0bols s MOHMAdMEFOEJOOL F9d30609ds;

e 3905¢)m3mgbmeo {fobsdmMdgo MxMgpgool (BFU-E, CFU-GM, CFU-GEMM)
033900600 57390009055

e 1E99XMIIO0L ORIMI6E0MIOOL T9BIOHBYDS.

9L 330090900  JoDomgdL  3935@HM3MgBOL MY MB3Ls s dzwol  BH30bol
53169306 ©H0sbgdsbY.

0309d0mmmyom®mo dmbs3gdgdo

NCI-CAPM-0b 356:00m3sld@odw6mds 339359 (>75,000 88530) 583965, G sdse0o,
959659 JMO™b0 3o gJudmBoE0sE 30 DGOl AML-0lLs s MDS-0b 25630056900L Gol3u.
LGOS, O™ 396DMeols 999b3935d0 56 SMLYOIMAL MLOBOMLM EdWO MBS
(,no safe threshold®).

51336980

d93bogh o 3330390990980  3obsbs  Jomomgdl,  MHmd  d96BmEo
0o60m5096L der0ge 49bmEHMJLo3ME s g0390MmA9EME 529bGL. dolbo dgESdMEOEJdO
0fi30396 ©bB3-0l  sB0sBYISL, 9302969B03 NG OLEMYGYMEISEOLS s ZWMBMGO
3905¢)m3mgbol BmOHToMmgdsl, o3 BMHol AML-obs ©@s MDS-ob  gs63005609d0L
SEBSMMBOSD.

BogOHMbMYdOL 335360 MJMEs30900, 0600309 MO (330l LTS gdIOO O
LsIMTom  4oM9gIML  FmboGHM®mobyo  s30Mgdgo  36M939630Mwo  0bLEHOMAg6Egd0s,
099935 LOYE MBIFOOBM EMHBIL B96BMEOLMZOL 56 FobolsDYZMYds. Tglivdsdobo,
99b3mBo00l Fodbodo Mo FgdE0Mgds FoMBMoYIBL X bIOMYEMIOL OE30L 835G

LEHOGIROS.
398myg9bgdmEo Wo@gMsdGHes

1. Lu PCW, Shahbaz S, Winn LM. Benzene and its effects on cell signaling pathways related to
hematopoiesis and leukemia. ] Appl Toxicol. 2020 Aug;40(8):1018-1032. doi: 10.1002/jat.3961.
Epub 2020 Feb 28. PMID: 32112456.

2. Reynoso-Noverdén N, Santibafiez-Andrade M, Torres ], Bautista-Ocampo Y, Sanchez-Pérez
Y, Garcia-Cuellar CM. Benzene exposure and pediatric leukemia: From molecular clues to
epidemiological insights. Toxicol Lett. 2024 Oct;400:113-120. doi:
10.1016/j.toxlet.2024.08.010. Epub 2024 Aug 22. PMID: 39181343.

3. Khalade A, Jaakkola MS, Pukkala E, Jaakkola J]. Exposure to benzene at work and the risk
of leukemia: a systematic review and meta-analysis. Environ Health. 2010 Jun 28;9:31. doi:
10.1186/1476-069X-9-31. PMID: 20584305; PMCID: PMC2903550.™

4. Snyder R. Leukemia and benzene. Int ] Environ Res Public Health. 2012 Aug;9(8):2875-93.
doi: 10.3390/ijerph9082875. Epub 2012 Aug 14. PMID: 23066403; PMCID: PMC3447593.

84



0330500 3530306905 d3MA5g4ols 3500MEMY0MHO dmEHIboEMdS 71 femol
850535390 3e0bo3m®o 893mbggzol smfgMs

bsdobs dbsggo
03. X535603830¢0l Lobgemdol Mdoolols Lsbgwdfoxgm mbogzgMbodgdo, dgwoEobol

B23ILOIO0 V 390bo.
90gmb@E: sabina.musaevi542@med.tsu.edu.ge

b9wdd3569w0: 0580¢Ms Bogs330eM0
9amb@o: tamila.bagashvili@tsu.ge

S0LGMgBo

35MMMQ0)M0 9 3gbomdd Do60moqbL d35¢do 39630005690
9 GgboMmdsL, MMIgEoE 3005600 d0bodowrmEmo b ©dbodzbgerm GH®Msgdol B3mbby
d3ob bEGHOIGHMOOL HobslHoero sB0sbgdOL godM. ZsMMEWMY0IMHO IMEgbowMddOL
9OM-90m0  Y39wsbg  393039w9dwo  dobgbo  53m30L9d0560  Lodlogbggdol
39BHOLGHOBYO0s, MHMIId03 d3wmMm356 Jumgowdo 3ME3ggds s ol LEGHM™MIGHOL
SLMLEHPOL. J390mo® s©bodbme Jgolido smfgMowos 71 farol sds3sgol dgdmbggzs,
MmIgbsg Bow @30l 93030900560 LodLogbol d35¢dos FgBolEsPoMgdol Fggyo©
3906M30m560©s —  3500MmEMaomo MG Ibowmds. 3530963l 50960369dms
30035 MEIMQ05, M5 SOMMEGOES M3EH0ToEm0 I3MMBsmdOl GgeBg3sL.

1533960 LBoEY3900: 350mMEMA0MH0  dmEHgbowmds, LodLogby, T9@oLEsBoMYDdS,
3ME0350IMENMY00.

do0m3©0o GHgduGHo

3530960 30603580 89030 299 IOIJI0 IbTsMGdOL LodlobmEol doge,
0od3o30L 8909y 9s6rx39bs doGdogol s6Mgdo deogMo  (3H3030¢0ls @S FMIMOMdOL
390030l B030g00m. M309JEHIMO IMZ0gMHJO0” godm30bs J39Ws 30MOL
Q53M3905 Q5 OMEGS30d. 965369DT0 500b0dbYds Bo B30, dMMbJol s Fobsdwgdamy
X06M3300L 53030900560  LodLogby,  SLY3g  AM-LolberdsmMzms  LobEGdol
350mMWMP09090, JOMbozMmo 3060MLMmo  3g3sBHodo C s MHoGIoL  sMmM393s.
©96@a0bMmmaom®mo 330093000 EIIBEGHNMOES  d3Mdsyol  dzwrol  3GMJLoTs )Mo
Bsfoewols dm@gbowmds 3omdom. Lolbeol sbserobgddo dsdmgzwobs sbogdomo
95639690930l — g03mE0GHMBoLS s bgo@Mmzowool — do@gds.

35309630L  0MTMmgMOOL s MebdbEgdo 53500 7dYOOL  Fom3eolfiobgdom,
39MH0MEMm0Ls 5 3dmbmemyol H93m39bs300m, MHol3gdol dobodobsgools s
353096¢0L BMYS0 IEAMTMIMOOL IBESO0WOHGBOL J0ODBBOD M3GMHOE0S MO VoM
390050M. LBIdMWMM, 3530906@L BoMBHom©s oy Boduogos 0bEMIFYL MO0
BboMom.  ™m39Mo3ool  alslGl  353096AL  BomGHoMs  MgboMmgds.  sMgMe
3bGHM39M530M  39600m©To 330300l JoMMZ0L,  96FH000MEH03MMYMH300LS O
000MIdMGIVIMOMMHO QoMM gdJOOL  M3056 9GOl  doBbom  353096@0

85


mailto:tamila.bagashvili@tsu.ge

0994mx390Mm©d BEAHSE0MbIMTo. EMIbssg0 Mol dglsdg ML, BMmEM M39MHH300b
d9bMmg ©OIL DBMYPIO  ©3530594MB0GdJo  IEAMIIMGMIOL  BMbBY 3530960
399096o.
9900m@gd0. 9379Mb5¢Mm30L LEBHMSBHJY0s 9BII6JOIMES JoMHIMRONE BsGg35L - B56Idoyol
d3ol 063599 MEsmM  BoJLOEOSL, B3 3dMMEMYoMMo  ImEgbowmdgdol
5659900039  BAHBIOGHL  [oMmBMOoYIbL.  353096GHOL  BMOZIWIOHMBOW YOO
900 M3oM9Md0L (Mmb3MMA0MMHO s J9MO0M3MEIMbMMHO BLAGO0 ©V535009d900)
3903501067000 M39MH5305 FMOMBMZE B0 LODMLEHOL oRIATZoLS S MOLZHOOL
95Jb0oEM®  3MBEBHMMWL.M39M5305  Bo@GIM©S  BMYds©o  bglmgbools  3o6HMd9dTo.
065390 SOHBOL Q555MHNMGOIMO s JRI0IM30E0 BEAOYJEHMOOL godm
SOboL  3M9-0WsBHS305  BIBHIMS  goblogMmgdmo  LogOmbowom, MM 9O
dmdbsmoym 3mME9Juol s3sEJO00 IB0BYdS. BBoMOL J9g356507 godmyggbgdwer
0g65 063HM5Mm39M530Mw0 M9bGHRIbMMMYyomMo 3mbGHMMEO, M3 SMEOEIOJO 0gm
53653996900l LHmE gMdmen 45Beoggdsls s LEsd0EIHMdOL F9x35L9dsdo.

LoMOHMNMEOL B0Ybgs35©, JoMHMHTs Fgdgm:

. 0665996 5OHbTJo Bbo®ol LHMmOO 2500@909ds;

. 350MWMA0NO0 BM5T963HJOOL 0gMdMwo s dMMBzomo MHg3mBoE0s, MOl
90009353 oMo HME0s 39EsLEIHB0m IMOFBOE0MYOME d35¢do;

. 5953900000 BogdLsE00L godmyggbgds 08 50 gddo, bosE dzwol bLodzzmogy
300H0FILIR IO 0y
390092900. 3mLGHM39M309 39600 (3030¢0L FoMMZ0U, 563H0dOMEH03MYMH>300LS
@5 0OMIdIMYIOMOMEOO  FoMMEYdJOOL M300  9M0EYdoL Jobboom 3530960
0994mx390m©d BESE0MbIMTo. EMGbss0 Mol dglsdg ML, BMmEM M39MHH3006
99bMm9g ©OIL DBMYPoO  ©s35305Y4MBOGdgo  IEAMIMGMOIOL RBMEYDY 3530960
3°909®o.

©s33365

50bodbmeo d99mbgg3zol  3arobozm®o 3603369 mds damdsmgmdl 0dsdo, Mmad
3500MEMQ0)M0 dmEgbowmds, MmEgLsE 89do60Bd0 56 Fgglodsdgds dzwrol sbosbgdol
dsLIBHOBL, by  0dbsl 93zdoGsbowo  Bgdoldogho  Im@Egbowrmdol MU,
39bL53MPMgd0m LoALOgbMEMO 565869DOL FMEBY. Abs3l Fgdmbzgzddo JotMrmGAOMWwo
Bo693s -3900m©, 0b6GM990Mwsmo BboMom dos goduozos - FoMdmowyqbl
3653bmm© LEGHOMIGHOMOE BENBOWNO S 989IJGHO FoyMIsL dmEHgbowmdol
doOHN30L5L, 56599 360303/ fobsdo®mmdsls 3530960l 5QMYMO
9md0w0Bs300LmM30L.  blgbgdmwo  dgmmo 993069l 3MbBHM3GME0O
3900090900, o0 FmMOL - MTS 396MMH0 MOMIdMDOL, BOWEZ900L §FdMEOOL s
LodM390 Mo EOLEMBI30900L  @od(393900L  MOL3L, O3  AIBLHIMNGGOOM
9600369035605  3ME03smMWMA0mHO  ©d  MOLo3  XyMBdo  dgmxzo  dSLv3olL
353096(gd0Lom30L.  FgLodsdolo OMMWO @S M3G0ToErMo  F9MHbgMo
JoOmeaomwo  doymds ALao3bo  3oMEMYO©mO  dmEgbowmdgdol  d9d@bggzsdo

86



Do60mo 96l 93960bsemdol 593000 9d9 3M33mbgbBU, Gmdgwos
360083690 m356f0s 5mdxmdgligdl oo 3bmzmgdol bomolbl.

398my9bgdEo o GBIMIGYGS
1. Made Agus Maharjana, I Ketut Suyasa, I Ketut Siki Kawiyana , Hans Kristian Nugraha -
Pathological fracture of the femur in Alagille Syndrome: A case report. ] Clin Orthop Trauma
2019 Dec 19;11(2):298-301. doi: 10.1016/j.jcot.2019.12.009
2. Nathan M Krebs, Ryan C Krebs , Amjad M Yaish- Femoral Osteomyelitis Presenting as a
Pathologic Fracture in a 53 Year Old Male: ] Orthop Case Rep. 2017 Nov-Dec;7 (6):85-88.doi:
10.13107/jocr.22500685.962PMCID:PMC5868893 PMID: 29600219
3. Andrea Angelini, Giulia Trovarelli, Antonio Berizzi, Elisa Pala, Anna Breda, Marco
Maraldi, Pietro Ruggieri - Treatment of pathologic fractures of the proximal femur. Injury.
2018 Nov:49 Suppl 3:S77-S83. doi: 10.1016/j.injury.2018.09.044. PMID: 30415673 DOI:
10.1016/j.injury.2018.09.044
4. Laétitia Rodrigues, Frangois H Cornelis, Nicolas Reina, Sylvie Chevret - Prevention of
Pathological Fracture of the Proximal Femur: A Systematic Review of Surgical and
Percutaneous Image-Guided Techniques Used in Interventional Oncology. Medicina (Kaunas)
2019 Nov 22;55(12):755. doi: 10.3390/medicina55120755. PMID: 31766671 PMCID:
PMC6955758 DOI: 10.3390/medicina5512
5. Ameer Khan, Daniel K Kyeremateng , Zeeshan A Khan, Muhammad S Tariq , Munir Khan
- Complex Pathological Femoral Fracture in a Multiple Myeloma Patient Undergoing
Intertrochanteric Fixation: A Case Report. Cureus. 2024 Apr 14;16(4):e58224. doi:
10.7759/cureus.58224.eCollection 2024 Apr. PMID: 38689668 PMCID: PMC11058735 DOI:
10.7759/cureus.58224
6. Jarrad Stevens, Sarah Moin, Donald Salter, James T Patton - Desmoplastic Fibroma: A Rare
Pathological Midshaft Femoral Fracture Treated With Resection, Acute Shortening, and Re-
lengthening: A Case Report. JBJS Case Connect. 2019 Apr-Jun;9(2):e0022. doi:
10.2106/JBJS.CC.18.00022. PMID: 31140983 DOI: 10.2106/JB]S.CC.18.00022
7. Julie ] Willeumier, C W P Gerco van der Wal, Jan W Schoones, Robert | van der Wal, P D
Sander Dijkstra - Pathologic fractures of the distal femur: Current concepts and treatment
options. Surg Oncol. 2018 Nov;118(6):883-890. doi: 10.1002/js0.25218. Epub 2018 Oct 17.
PMID: 30328621 DOI: 10.1002/js0.25218
8. K Godley, A C Watts, ] E Robb - Pathological femoral fracture caused by primary bone
tumour: a population-based study. Scott Med J. 2011 Feb;56(1):5-9. doi:
10.1258/smj.2010.010006. PMID: 21515523 DOI: 10.1258/smj.2010.010006

87



390930 BogBHmMMm9d0oL Bgdmgdggdol Imwgmo Inbmboym@Ew® @ym3gdby

05005 (903509

03. X535603830¢0L Lobgemdols Mdoolols Lsbgwdfoxgm mboggMbodgdo, dgwoEobol

B3I OIO0: V 390bo-
90amb@o: tatia.rikadze076@med.tsu.edu.ge

bgdd©3s69e0: 0300 MmJmsdzomo
90gmb@s: ivditi.okuashvili@eu.edu.ge

SBLEGHMOJGH0o

50530560l X9bIMMIWMBS O A96309MGOOL  BHE9gIBHMM0S  gobolsbwgmgds
396930360  Logwmdzgelbs  ©@d  29Mg8m  godBHMmEMmgoL  JmeoL  333gduyeo
00090 J39©0gd0m. IMbMBoMEHWMO 3HYm3900, 0I6GHIOO0 gbmAol Asdm, gocmgdml
B99mgdg9gdol  dgxoLgdobmazol m3EH0dse 3690603 9dudgM0drbEL HomBmowagbab.
930396930396M3> 33¢0939005 563965, M LEGHMILO, 33905 S LMFOSEIMEMO Fo6gdm byl
@056 2960l 9Ju3MgLool MgyMEsEosL, MOl J9EIR9IE BMMIOMPIdS B39bME 03O0
©03960b0x035305. TwinsUK, Minnesota Twin Study o FinnTwin 36MHmy659900
5Q3LGHMMGOL, MM QobLb3s39dME  2oMgdmdo  AIBOO  BHYM390L  2obLb3s39dMo
4393000, 99GHsdMMOHO S BLOJOZMOO FOHMBOWIOO MYSE0dPJISM. S©0boTbMwo
dogbgdgdo  3M0FH03MWos 30939630 o  FgoiEobol,  3gMbmbswobgdMwo
06&96396(30980L5 s 830390 9090bY s8dbYdMWO K SBEIMMYIPMBOL 3mE o030
39630056900 Lm30U.

153396dm LoGYygzgdo: dmbmboymEHMMo 3HyY3900, 93039693039, 39M90M Bog@mE9d0,
3965 9Ju3MgL0s, BIEMEH03MMO AoBLLZ39dS

dglisgsemo

5Q580560L X 963MI09gMBOLY O P963005MGBOOL 3BIMEFILDY BYIMJIgEIOL CMYMEO;
396930300 999330006M9Mds, 0Ly F9MgIM BodBHMEmqdo [1-3;5]. g9bgdo 2sbLsbL3MH3L
00MEMP0MO S J(393000 3GHIBE0SL, FogMsd 500 MYOE0DBE0S OTMIOWOIIME0S
39090 3060HMdYdDY,  OMYMOOESS 33905, LEHOMILO,  obsmegds,  LmEoswIMo
MOHN0JONMOJIO O J3MMA0YOO0 BdJBHMOMgd0 [1-3.] LHmMgo 53 MOGm0gHmNddggdool
©9AHO@MMo  gbfagerolmgol,  Imbmbogm@GHmo  GYm3goo  9hHm-9mm  Lovzgmglie
L53936096M™M FMEIEL FoMmBMoYIbL, 306506 Fom 543 0YbGHMMO g9b9gEH03MMO
9sboeMs, B0 T9o69ds Lbgoolibgs ocgdm 30639080 Lsdwsegdsl 0dwg3s, 995359

396090mb »dMsm gogwgbs B9bm@GHodby [1-3].
33@930L  30Bsbo. IMbMmbogm@GHMOo  BHYM3900L  dMbgdM035®  3MBGHOMEOMmYdSO

9ol 459mygbgdom, 3969303900 009YbEHMOMBOL 30MMB9DT0, Fo6M9dm GodEMEM9dOL
- bLAHOILOL, 33990000, LOEOSWWMOHO @ 93MEMPOMOO  306OHMBGOOL - 9B9JGIOOL

88


mailto:tatia.rikadze076@med.tsu.edu.ge
mailto:ivditi.okuashvili@eu.edu.ge

396LsBO3Ms 9303969303 MY 30DY O LMD ©393006MYOWM BOMEMYOE
(330wd0dY [6].

9900m@Jd0. Msbs9)MmM39 33¢g3900 J0MOMYBL, MHMA A56gIML HBgdmddgwgds ©bd-ob
LEHOIEHMOL SO (330, A5BLL33900m oo MgyMEsEool 39JsboBaGdOLOYE [6]. 3
36m39L9d0L BoxymAdzgwos 93039693035 - doMmEMYoMHo 9dobobdgdol 3ma3wgdlo,
MHMaMO035 ©bT-0b Fgmo0Mgds, 30LGHMEMMO IMPOBO3II(30900 WS SIVIMPOMIOSEO
»b63-900l dmJdggds, ®MIgdoE 9mddggdgb a9bms gdudemglosy [6]. gl 330w gdgd0
bobgaMde030 OHMOom MBYdS MmEORB0HIT0 O BMYR IO 9MB0ID MoMdIL 450093999 [6.]
9525 0moLM30L, LEAMILME s JIMEFONMOI SMVBEIBOWNO oMo goBOHOWO
AYn3900 9GS 800M930bo 5G06 IBMmM30L, I3MHgLool s b3S BLlodmEMmAoM©o
58w0oMdgdolzgb [6]. gl 4oBLbgeggds M5 Fbmwm Ji393000 ©™bIBY 3w0bgdy,
56599 d0mdodon® ©mbyby3 - FRMMZLMb 39538060930 4gbol (Fogsoms,
SLC6A4) 89000Mgdol mbg 960d369cmgbs domoo ogm LEBHMILI A56MgdmTo
3°BMHow (HYym39090.[6]

090093900. 0LYXO 33093900, MMAMOOEsS - Minnesota Twin Study, FinnTwin, TwinsUK -
339030056 83303909390l 0dol Jglobgd, M 09YbEMO 29bmdol djmby Gym39gdo
oMo 9309696 2oBLH39390ME BBMBH03MG 58M30BIdYBL, MrEILsE 0BMHPYO06
Lbgoolibgs 4o09gdmdo [1-3;6]. Minnesota Twin Study-ols gs6e90do ©o@sbEH®©s, MH™mA
IQ, 306MHm3bMmo  ™m30L99900 ©s BLOJO3MOO  KIBIOMIWMdS 603369 M3zbo
3o6Ub393090s  BHYM390L  FmMoL, MHMgLbsg oLobo  OBOYI0E Q9639w 39390
bOEosEH AsMgdmdo [1-4]. TwinsUK 3393580 0ab@Gvéo &Hys39d0, H®Igdos
35M360MdEbg6  goblbgogzgdmer 33900  2oMgdmdo,  sbolosmgdsm  bgssbbgs,
Lodbwydbol 35B396999w0 s JMHMBO3MWO 5350 YOJOOL 49630l MO13900.[6]

©s33365

9mbmBoym@GHMMH0  (HYM39doL  Fogowom by bsomwow 3gbgsgzm, MHmI gqby@ozmeo
0©90EGHMOMBS 56 5MHOL Bs3F9MOLO 06EO30OL K IBIOMYMBOL 56 J3930L Hobolfom
3obLOBOZMOLMZ0L  [1-3;6].  @o6gdm  9M0bMmEMm©  sbgbl  29bgdol  sdEHozs300b
9mEo3osl 9303969303960  39dsbobdgoom,  9Msdgo  JIbol  BgbmEH03ME
3oblbgeggdqgdl  [6.] gl 0bxmETs30s  FoM©IEgbos 369396300 BgoEobol,
396LMbsw0BYdIMWo MgM30900L, BLOJ03MOO XBIMMIWMBdOL 0bEHIM396309d0Ls o
X96IOMIMdoL  3mwo@03ol  ©ogad30Lm30L.  FMbMBoFMEGHMO  BHY390DY
BoBoMgdmEo  33093900L  39339Mm00m 300090  996035¢06,  dbgdcm0350
3Mb6GHOMEoMHgdM dmEgl, OHMIGEoE 993505 HoMdmoBgbls gogdmli ddeog o
bdoMo 2505909393 MM 5530560l gobgz0msMgdsdo [1-3; 6].

3°9myg9gbgdmeo wo@gMo@mMd

1. Bouchard TJ Jr, Lykken DT, McGue M, Segal NL, Tellegen A. Sources of human

psychological differences: The Minnesota Study of Twins Reared Apart. Science.
1990;250(4978):223-228. doi:10.1126/science.2218526

89



2. Segal NL. Born Together—Reared Apart: The Landmark Minnesota Twin Study. Harvard
University Press; 2012.

3. McGue M, Bouchard TJ Jr. Genetic and environmental influences on human behavioral
differences. Annu Rev Neurosci. 1998;21:1-24. doi:10.1146/annurev.neuro.21.1.1

4. Tellegen A, Lykken DT, Bouchard TJ, Wilcox KJ, Segal NL, Rich S. Personality similarity in
twins reared apart and together. ] Pers Soc Psychol. 1988;54(6):1031-1039. doi:10.1037/0022-
3514.54.6.1031

5. Plomin R, Deary IJ. Genetics and intelligence differences: Five special findings. Mol2
Psychiatry. 2015;20(1):98-108. doi:10.1038/mp.2014.105

6. Mullasari AS, Cannata A, D’Alessandro L, et al. Different phenotypes in monozygotic twins,
carriers of the same pathogenic variant for hypertrophic cardiomyopathy. Life.
2022;12(9):1346.

7. Maron BJ, Maron MS. Hypertrophic cardiomyopathy. Lancet. 2013;381(9862):242-255.

8. Ingles J, Semsarian C. The value of genetic testing in hypertrophic cardiomyopathy. Heart
Lung Circ. 2009;18(3):144-150.

9. Richard P, Charron P, et al. Hypertrophic cardiomyopathy: Distribution of disease genes,
spectrum of mutations, and implications for a molecular diagnosis strategy. Circulation.
2003;107(17):2227-2232.

90



BOGHINHO LR SdBM 06LMIBos (Fatal Familial Insomnia — FFI)

ds®058 m9ar0os

03. X5356083000L Lsbgermdols Mmdoroliols Lobgerdfoxzm Mbogg®lodgdo, 8goiEobols

B30I V 390bo.
90xmbEs: Mariam.telia068@med.tsu.edu.ge

bgddm3569e0: 856058 Jotgeo
90xmb@o: Mariam . kareli324@med.tsu.edu.

sdLEBHMsJGOo

BGOMMO  Lomxobm oblmdbos (Fatal Familial Insomnia — FFI) {o®0moqyqbls
M30MOgLOE 0030000  3MOMbME  899330MYMOOM 935 IJISL,  MMTgEoE3
boboomgds  3OMAMILOMGOS©O  MdoMdOm,  ®OsdNlol  bgergdisomo
©939696530005 ©s  93GHMbMINGo  6yMzmwo  LobGgdolb ddodg EoLEMbEoom.
35000l JOMHOMIPO GEHOMWMA0O0 BodBmEmos PRNP 94960l D178N dw@sgos,
(2993 0f393L 9MLHMO0 3MbRMOTs300L 8Jmbg 36H0Mmbol (30e0l IRMM39ds. 58
36 3960L 89JA9© Y39woDY 9o B0sbEYOS MoEsTMLO - LEOIGHGS, OHMIgEos
5M9oMgdol  doeroby o Logbobeool  3ogwl,  3mdgmbGoBl,  gImEor®
9 MB56Mm9MOLd O 53GMbMINME 3bJ3090L. gLsdsdoLO, 353096(3)JOT0 Z0MIMIVYdS
69BoLE GO MdoErMds, 35¢0306530900, 3maBOGH0MOO 390D, 5BOJLOS,
A9J0356005 s bbgs LobiEgdemo sMP393900.

©05360mbGH035 Fm0Eo3L 39693036  BHILBHOMJOL, DosFMLOL  YEOOMEMEO
54303000l PET 135606905L, 3meolmdbma®monosls s 5g3mmemaome dgi3slgost.
90195350 OLAHMOOMWOE 5JBHOWMMO 33¢930L5, O535@JOSL 5T 93D 56 593V
3M65G0MImo  3379Obsermds.  sOLgdMEo  MMs3owo  dgomEgdo  dbmem
Lo33BHMAMS 3MBGHOMELS S 35¢05BHOMEM FBIMOFIOL GALObMEMGOS. 3OMABMBO
v300096O9Ls  ddodgs: 30603900 LoA3EGHMIJOOL  godm3wgbowsb  Logmabaol
bsbaMde0ogmds Lodwserme 1-3 fgwos.

FFI §o63mo@pqbb 860936900Mm356 300060396 o bs3g36096MMm g98mf3939L, Moys0
bsBly) 13508 ool BM6HTIHEHO OMEL 5@5F0s60L 3TgmLEHsBTo s 5839690

396930399600 330930L5 s MR IBOL 9305 3MbLYYIEHs300L 360369 MdL.
dgbsgsemo

RGO MMO Bomysbm 0blmdbos 30639mo 1980-056 §ergddo s0fghgl Gmamds
899330006M9Md000, LHORS© 3OMAMILB0MGO5©0 6g3MM©YabMsE0Eo 5350 ds,
IOl 393500 3¢00603M0 M930L9dMHGOsS ¥YdowMdol obgmo bosGolbo, Mmd
35309630 LOdMEMME LBOVIOE 396038 ool MbsML. 58 dEYMIIMIMISL b
Sbsgl gbodozemo, 6x3MMEWMAOMOHO s 93BMbMIMOHO IMPZ93900L 3MA3wgdlo.
350MEIMA0S 3500593995 99GMLMIME-MI0bsbEHMMo 8993300MIMdOm, M3 0dsl
65036530, OMT 3MEGHo300l 35399090 FdMdEOL ymgzger 930l 535000l Jowgdols
59D m90001 50%-0560 MoL30 543L. FFI-0l dgLfogers 3603369 m3zs605 565 Fbmerm

91


mailto:Mariam.telia068@med.tsu.edu.ge
mailto:Mariam.kareli324@med.tsu.edu

dolo 0330500Md0LS S BIGHIWOHO J0IEOBIMYMIOL F5TM, 5M39 0d0FMTsE, Mmd
030  bsrwo  HoMdmoBgbls  osdmlol  3M0GH03M  OHML  5©d0sbols
LomaEbwobmgol  sm3owgdge  3mdgmbEo@oldmn®  3OGmEglbgddo @  dogrols
30DOMEMY053d0.

9G0MMMA0

FFI 950m{i3999c05 PRNP 29608 D178N 999@s3oom, H®Igeog 3s00my9brdo
9dmddgadl dbmem@ 00 99dmbgzgzsdo, vy Aol b sbwsgl 3mmb 129-ol
39000mbobol  356M05bE0. B30l 89gRe© 3MO0MbOL 3OS 0gdL  SMBLHMG
3Mbx3Mm®353008 @O 0fygdls 35MMEMYOMMHO 53MJRSEGHIOOL IROMZGOSL. 5T 3OMEILOL
L530BbY  LEAOWIBHMOS  MBMIZOLOI OB MVBOS,  MMIWOL  FOMYMGLOMGOSOO
©9395965305 2565306MBOL  ©59350JOOL JOMOMOE J30bolzMM 49dM3E0bxdgdL:
MdoErmdsL, MgMIMOIYS3008 FMIOl, 30OHAMbICMOO BoBLOL IMPZI35L s

99030996 ©oLGB6J305L.
6oL3-85dBHMMgd0

FFI-0l 2563000069080L 96H05@09OM0 ©5sLEMOOMwo Mobz-Boddmemos PRNP
3960L D178N 99935300l s¢oMgdemds. d9933000M9md0mo d9dmbgg39do dFoMOHm©
SbMEOMEI0S MR IHBMEO oLEMOOLMD, MOl A5TME WH9350JOVIEO MmXsbol (g3¢gdo
35050 MHoL30L XFMBL HFoMmBMoYgbgb. 2o6M9dm Bod@mMgdo 56 3bmzmgdol LGHowo
0oL 3DY 2o3wgbsls 3MgEH03WOE 56 SHYBU.

b350900 s Lod3BHMIGdo

FFI 900@006569mdL mmbo 056039300 BES©00m, 000mMmgmeo dsmysbo
139308032960 3000603M0 Fodm3zwobgdgdom:

I bUBOEOos — Lsfigolo BsBs: TBsMIO »doWMds, FRMMIS, AONODB0BYIOIOMdS s
Abmddo 360300 IMM393900;

II bGsos — 0MsegENMMo 3MMyMILoS: 35¢v)30b530900, sBJlos, Lbgmarol
&99396M53 0L IMBo3gds, HoJ039M©0s s 3MEIM0Mwo [bg30L 33w0E9d9d0;

III bESEod — 33060 @BS: LEOWMWwo Mdowmds, GLodmbo, 3mybodowm®o
2bd30g00L 933900600  ©9g390m9ds,  3Mbdm3zsbo  LobMLdg s  BMEGHMOWWOo
3MbBGOM@OL 5356355

IV U@oos — Lsdmermm @aBo: 3m0s, IM53500mMysbmmo  m3d56MH0Lmds  ©
BO>Q YO0 Fggoo:

©0536B0. ©0s26MBEH030L O™ 1EobIMEHI” 0m3zwgds PRNP D178N d9@s3ool
0©96&0x8030MY0s. s35EHIO0m 25dM0949bgds 3teolMIbMYMT05 doerol bEowogdols
LEOME  Fgbogsligders, PET U3s606Mgds  05¢0sdmliols 39@edmmey®o  sd@Eogmdols
39bLsBE3Ms©,  6g3BM@Mon©®o  Fgxnslgds  3maboGHom®o,  IMGHMOMEO
533MbMINOmo  53mbd30900L Fgloxkgsligdws® @s Mmxsbol LsdgwoEobm obEHMGool
9GO 5bserobo.

92



39O MEgdg0. 99350905 0f)3938 8dodg LoLEBIIMO EM3939dL, o TmEOL
mdogrmdoll  999gao  HoMdmddbo  3magmbGo@e  ©olLdsEIsbLL, gLodozwmeo
536430900L  ©9)HBOBGEHIAMOE0sL, (396G Mo  bgMgmero  LobEgdol  LHGex
9396965305,  00mbmmo  LoLEGHJIOL  9J39009dL O FMVZOLOMERQSBN
305600LMBSL. 50b0dbMwo 3OHMEILYdO LEdMWMM® FBo@SM Tggal 0derggs 12-36
030 2563530 Md5d0.

3399Obseomds. FFI-b o6 543 3mMoGomwo 930mbsenmds. 009630090 80amago0
999560905  LOA3GHMINO  3MBGHOMMWLS 5 35¢05BHOMM  DBOMBILL, M3 FMoEO3L
505903000999  30935M53HJOL,  933HMbMINGO  gmbdi0g900L  LESd0ODsEosL,
RLOJM@MPoH @S BLoJos@GMoME  FBIMOFIOL,  3bmzmgdol  boolbols
39656BMbgdols @5 MxsbolL 93000 96930396 3bLMEEoEosL.

36OMabmbo. 3OHMbmBo  FoGowIMHos. 93500905 LGSR  3MMYMmILOMIOL
LogmEberol Bsdswm bsbamdwogmds 306390 Lod3E™agdol Asdmgwgbosb 1-3
Doos. s0mgmwo 3969303900 ©0sbMLEH035 S 35e0sE0IMH0 DOHMBb30L RJRT3>
3603039 ws 36083690 m3560s.

09¢50900. FFI Ho0moa 96l 00d3000, 3969303165 39058090
6936193969530 59350l  OMIJOoE  FodMobsGgds  3MMAMILOMYOSO
MdOEMO0m, MEsdMLol YR bgMs300m, 53BMbMIMGmO BMbJE0gdoL sMM39300
@5 3mabo@dmeo  dqLodwgdemdgdol ©OJ3900gd0m. 3000b03MMO  ASTMUBsbmeEgds
300000905 MmMb  9BH35©, M3 dbobogl 9935 JOOL  LHMOIR  3MMAMILOMYDSL.
©0536mbGH03s  ImoEagt  29693H03MO  BHabGocmgdsl,  3MeEolMIbmaonosl, PET
1356060905,  BgzEMEMPOME  FgRoLYAIL @S MxIBOL  OLGHMMHOOL  SBosODBU.
93790bsemds  LoA3GHMIAMEM0s s gALObMEds  353096G0L  3bM3zMgdoL  boMolbols
396560696905L.

©sb336s

RGO MMO Loy sbm 0blmdbos [o®mdmoygbl Mo LsdgoEobm godm{zgazsl,
bobl  MUgodl 2969303900 FoJBHMMGdoL 3609369 mdL  6330MMga9bgMSE0ME
©5535009090d0 s dool  BOBoMEMYool  3M0EH03Nw G, dobo  LfMoxo
36MHMyMgL0MYdS O BOGHOIWMO TJEIR0 boBL MZsAL 49693 03O0 B3IMObobyoLs
5QMJM0  ©0sbmBol 3603369 MdLL.  99390gdOL  33¢0g3s 9603369 m3bs
@fgmodl byl 3Gombmmwo  ©s93509g09d0L, 693MMgA96gGMs300lL 3MHMEgLgdol s
dogols ®9)eo300l Loli@gdmeo 994s60BaGOOL 4o39dsb.

399myg9bgdmEo o@gMs@Gwes
1. Montagna, P., Gambetti, P., Cortelli, P., Lugaresi, E. Fatal Familial Insomnia. NCB/
Bookshelf. 2020. https://www.ncbi.nlm.nih.gov/books/NBK482208/

2. Medori, R., et al. Fatal familial insomnia: Clinical features and diagnostic criteria. Brain.
1992;115(4):1057-1070. https://pubmed.ncbi.nlm.nih.gov/10389103/

93


https://www.ncbi.nlm.nih.gov/books/NBK482208/?utm_source=chatgpt.com
https://pubmed.ncbi.nlm.nih.gov/10389103/?utm_source=chatgpt.com

3. Rossi, M., et al. Thalamic involvement in fatal familial insomnia. Journal of Neurology.
2017;264:1742-1751. https://pubmed.ncbi.nlm.nih.gov/28324299/
4. Goldfarb, L.G., et al. Genetic aspects of prion diseases: The D178N mutation in FFL

Human Molecular Genetics. 2016;25(12):2417-2425.
https://academic.oup.com/hmg/article/25/12/2417/2525733
5. DZNE Research Report: Fatal Familial Insomnia. 2023.

https://pub.dzne.de/record/263613/files/DZNE-2023-00835.pdf

94


https://pubmed.ncbi.nlm.nih.gov/28324299/?utm_source=chatgpt.com
https://academic.oup.com/hmg/article/25/12/2417/2525733?utm_source=chatgpt.com
https://pub.dzne.de/record/263613/files/DZNE-2023-00835.pdf?utm_source=chatgpt.com

0965309100 3003900 99esbmdsdo: Al 30mBsM3gMHgdo s
9m3s3@0l 0396m3MHMgdEHoMgds

a25009M0bg dogys
03. X53560330¢0l Lobgemdol Mdoolols Lsbgwdfoxgm MboggMbodg@o. dgwoiEobol

B3I OIO0: V 390bo.
90gmb@s: ekaterine.dzigua025@med.tsu.edu.ge

b9dd3569w0: 856053 Jstgero
90gmb@o: Mariam . kareli324@med.tsu.edu.ge

SBLEGHMOJGH0o

99e9bmdol o35 BHEMOIRBIE o9 PO0EYds 39MLMbIEr0BYOdMWo MYMI30v)0
S5m0 39d0L 396, MMIWgdoE 9BwdbYds d0MBM39M9dL, 0dMbmE Jo3MMYSMGIMBs s
bgwm3zbmmo  0bBGgwgd@ol (Al) dm@gergdl. LobEgdyeo  dodmborgs  dMmO(393
0003563960909 oBR¥IbIOMWO MYMH3300L, MbY3500 doMBLOOLS s AI-l 25dmygbgdol
d99035Lgdols 2024 (ewodg. PD-L1, TMB s BRAF 89@530900s {i3emomo 8903)sbgls
099bmm9gM5300L5 s F0BsbA0TsMMIEMO 19MS300L 3900 06030 H dgeBg3500.
circulating tumor DNA-8 355299x™0dqls 6930000306 500 50dmBgbs @ MgMs3ool
dmbo@memobao. DREAMSeq s SECOMBIT 330039005 9639698 03mbmmgModoom
504900l 93065 qLMds. Al 50039035 255d¢009Mgl 0sABMLEH035 s 89593069
0635060 3MM(390M00L  LsFoOHMgds.  3gOLMbswobgdmwo  bgmebEogabmwo
3594306900 5 0896Mm3MHMgdBH0Mmgdol FBIMI©O HYIbmmma0gdo Fo®dmoygbl dmdsgwrol
3961399430 80OV Gd9OL, 039930 500 3¢0b03MMO 0339dbESE0S BoFoMHMYdL

535390000 33009390U.

1533960m  Lo@yggdo: 99eobmds,  09M930MWo  sEAMO0MTGd0,  BOMIE3MHYdO,
099bmm9gM5309, Al, ®bg35000 domxzlos

dglisgsemo

399bmds 9hHm-9MmM0 439wsbg 3OO0 3560l Lodbogbgs, M™Igwos HdoMo
UHOsxgs© 393G BoM©IdS [6].  096509000m3g  33MOMbsemds  93goMgds
396LMbswoBYdM  JoymIgol, Losg d0mIs®m3gemgdo - PD-L1, TMB s BRAF
993530900 - 860036gem3sb MMl SbOMEgdgh  mgesdool  dgmbggzsdo  [1,3].
39bsbegd e LEB®BHIR0gddo Al LolEdgdo 259m0Ygbgds OsRbMLEH0IMOO LoBMLEOL
30BOOLs 5 93MbsEMdOL 95300l 3MMABMBOMmGdOLMZ0L [1]. 35y My,
b93500 domBLOS @ circulating tumor DNA (ctDNA) J86056 565150635046 dg00mqdl
Q05535009%0L Imbo@MmMobyolmgol [4].

d900mgdo. LoLEJINMO dodmborgs Bs@otMs PubMed s ClinicalTrial.gov-%g 2024

Dol o6m@Hsdg. 9x35Bs 330093990, MMIWYdOE BMO(3530s:
e Al 9m@©ywgdl 0965300l 3gOlmboobsgoolsmgol [1].

e«  PD-LI1, TMB s 356390900l 8603369@0mdsL [2,3].

95


mailto:ekaterine.dzigua025@med.tsu.edu.ge
mailto:Mariam.kareli324@med.tsu.edu.ge

. circulating tumor DNA-b 0l dmbo@m®obydo [4].
e 00960009MH5300L5 S FJ0BI6T0T>OMMEO MYMHd300L 3MAdObs3090L [8].
e  DREAMSeq 5 SECOMBIT 33t93900L Ld®o@Hga0me 6930396530900 [8].

d9L5de ™ G909a9)00 8039305 FOIMBIDIL, 3oLbol LobdoMgls s MHYHBoLEBHIBEHMdOL
23963000569d5s.

090093900. Al 5em®omdgdds 86093bgemgbs  goordxmdalgl  839Mbscrmdols
0bog0semMo  JgMbgzs  BRAF-0m@sgom®  9gawsbmdsdo  [3]. BREF/MEK
0630003H™m®903> 5639691 LHOIx0 s dyMoo 3sbvbo [3], bmeom PD-L1 s TMB
50dmBbs deogMo 36MHMbMHBoMmYd©O 0b035@H™Mm900 039bmmgMsdools
99393GO™dOLm30L [2]. Circulating tumor DNA vm%H6Mmb3garymas 930030l scoMgogen
50dMPR9gbL O Mo Mo Imbo@MmMobal.[4] DREAMSeq cos SECOMBIT 3300939905
55930396, O™ 0396MMgMH>3000 fY9ds AMAYZ5056 2oIMRYBIL smBXMdJLYdL
@5 593060908 MBoLEBHNBEHMOSL [8.] Al 39dbmemaosd, 51939, godEoMs 0b35B0GO
00x3LOOL BOFOMMYOS S JOMIXMOJLS 239O0 JBgJBHIOOL 3OMPbMBOMYds [1].

3336900

Al-Pg @5 00Mm8sM39090Dg  ©oxRwA369dwo  sSEramMomdgdo  3603369emabo
3905436056  9gobmdol  FoMNZoL, Mg BOHEOL  MgMs3ooL  LOBMLEIL o
0600030009506 9839JEH05bMdL [1,6]. mbg3z5000 domBLos s CtDNA J3bosb dmdsgsendo
MM 258cmygbgdols 39ML3gdGH030L, MoYsd 0dwg3s ©0bs303ME IMbo@MmMmobal s
930300 5EMIM 250Mm3wgbsl [4]. bgmsbEoagbmwo 359306900 s T-xMHgmwo
3960LMbo0BYOMEo MYMs30s Fgodwgds gobgl dmdg3bm 860d3bgwmzsbo bsdoyxo,
0099935 LBsFoMHMgdL  obFEHSOMO  33¢9390U. Al-0b 2500539990  0b3HJAMOE0S -
396m3MM0, 3MMEHIMIME0 s 08MbMEMQ0MOHO 3Mmbs3999d0L gMm0sBsE BsEroBom -
LOOMWMME YHBOHMD6EIYMBL BOYIOE 533MToGH0DOMYGIMW, DMLE s 35309563
969099 09653099 B FIM.

39909969070 @woBIOGMs

1.  Luke JJ, Flaherty KT, Ribas A, Long GV. Targeted agents and immunotherapies in
melanoma: improving outcomes. Nat Rev Clin Oncol. 2017;14(8):463-482.

2. Hodi FS, Chiarion-Sileni V, Gonzalez R, et al. Nivolumab plus ipilimumab in
advanced melanoma. N Engl ] Med. 2015;372(4):320-330.

3.  Ascierto PA, McArthur GA, Dummer R, et al. Combined BRAF and MEK inhibition
in melanoma. Zancet. 2015;386(9992):444-451.

4.  Ferrucci PF, Di Giacomo AM, Del Vecchio M, et al. Neoadjuvant immunotherapy in
resectable melanoma. Cancer Treat Rev. 2020;88:102066.

5.  Robert C, Grob J], Stroyakovskiy D, et al. Pembrolizumab versus ipilimumab in
advanced melanoma. N Engl ] Med. 2015;372(26):2521-2532.

6. Schadendorf D, van Akkooi AC], Berking C, et al. Melanoma. ZLancet.
2018;392(10151):971-984.

96



7.  Sullivan RJ, Flaherty KT. Resistance to BRAF-targeted therapy in melanoma. Cancer.
2021;127(6):1000-1012.

8.  Long GV.Immunotherapy and targeted therapy combinations show promise. Lancet
Oncol. 2022;23(5):e200-e210.

97



0bLm3bools g53em9bs 3mabodme Bmbdz09dLs s dogrols BszMm- s
3036056 godgdBMsdg BMslitrmegddo

159336 5¢M0g3s

03. X535603830¢0l Lobgemdol Mdoolols Lsbgwdfoxgm mboggMbodg@o, dgoEobol
BN AIG0, 3OLO V.

90amb@o: semar.alieva937@hum.tsu.edu.ge

b9wddmgzsbgaro: ds6r0bg ogs@sdzogo.

90amb@s: marina.shakarashvili@tsu.ge

SBLEGHMOJGH0o

0bLm3bos QMBI xobs330L  960d3bgem3sbo  3HMdENgBss,  BMTgaros
L30EYdS  doEol  MHHMEIbMdOL F9830MgdsL s 3600369 m3zbs  Bgdmddggol
302b0@W6 531964309085 5 dool sOJoBgd@Emsdy. gl Bodmboergs 3oBbs olobogl
3OLBYOMEO  WOBIMHSEGHIOOL 255B50DBGIL @S 98 MO0 YNHMDIo3d0M9d0L  oPIBSL.
33193990 05630000930 5B39693L 0BLMABOSLMID 53530690 YMMOE®IdOL
bs0olbob, 3myboGom®mo Lobmogols s gdobmeemo dgblogMgdol ogd39009gdL.
50530OMMW©, 30olmdbmymsgommwo (PSG) dmbsggdgdom ©sliGvymgds dowol
05300m- @5 30360MoMmJoBdgdBHol  360d3bgemgsbo  ©o®MM39g39d0:  Bsdobgdol
3oboba®A039ds (SOL-0l BOs), HBIoMo ©ToL 5030099900 (WASO-0ol 5@ 9ds),
LogOm™ dogols boby®darogmdols d9dgomgds (TST-ol 3engds), dowrol 9539dEH0sbMdOL
3600369crmg560  ©odzgomgds  (%SE-ol  898306M9ds), ©Mds (N3) s REM  doeool
363963H0b 9993060 9d.

9B M309dGHMM0 (330w gd9d0 FoDomMIOL (396G MM BgMgzmo  LobEgdol
30396506900l IAMIMGMdsDY, M3 LOxkMIzws© I3l dorol  MFYz9@™dOL
53563358 @O  3MboGHMM0 ©IROEOAOL 29630005090, 93 (3300 DGIOL  A9AGOS
33090905 0bLMTB00L 3500MBOBOMMMPO0L Foliv339350 s B0BsBI0BsH MO
096530000 BEBGM3JQ0900L 9939)353900Lm30U.

153396dm BoBYyz9d0: 0bLMaBos, 3mboE Mo BWbJ309d0, dogrol s3MMmsmJoEHGMes,
3obmdbmyMsxos, EEG.

d060m50 GgduGo

doo 50530560l obBomemyom®o Inmbmzbogdss, 0bgzg Mmymei doddowo sb
D9mezoo. ob Homdmoygbl MODMEgL bgoGMmdoMEMaome 3OHM3EgLL, GMdgeos
(300090905 MmMRo60DToL  F9BBHZ0MMZ0Ls s 9bgMyool  3MBLYMZS300LMZ0L. ol
36M0GH03M@ OHMEL SOYEGIL YOI S©0EAI6530, 3mOIMEIOOL QSTMYMGBILS Y,

98


mailto:semar.alieva937@hum.tsu.edu.ge
mailto:marina.shakarashvili@tsu.ge

39bLO3MOMgdom,  gblogMgdol  3MBLMmOoEsEosLy s  BH30b0sb  FHmJuozM©o
36000 3HJO0L 9e0dobsE0s8o (erodz®o Lolidgdol 89d39mdom).

0b6LM3bos bslosmEgds B5d0bgdOL, dogrols Fgbs®bmbgdol s6/s sMYg o30d9d0L
36Md9gdgd0m, d09H903500 doEoLM30L bgelisgMgero 4o69dm 30MmMdgd0Ls. g 0fj393L
96003690356 @Ol olLEBMb305L, Mg 393egbsl sbgbL Ao6HymdsBYy, 3Mabod M
d9L5dgdEMBYOLS @S LogMmM 3bM3MYdOL bsMoLlbBY. 3393900 doMOMYdL, ™A
0bLMAboOL  gogMEgEgds FEPMBIWIMS® FooE0s, M3 dol 8600369ww M35 Loy stm
X 965330L 3OMdEGI> 5J393L-

0bLM3bool 3500MmFBOBOMEMYooL 356 L FIBGHMIWMMmO bgmzmwo LobEgdol
30396506900l Imgwo (The Hyperarousal Model). gl 9m@gwo 35605m©@mdL, GmJ
0bbmdbools  dJmbg  306YBL  SBSLOIMGI  BODOMEMPOMGO s 3MboGHMO
3039659303mdol  daMIoMgmds, MHMIgEog byl «deoll dogol 0boEosaoslsy s
396560B6q05L. gl JOHMbo3z Mo 3039M0BbYdS, MmO Fglo, 0f393L doemol ds30M-

903600560 Jo@adGeol 5639390, (ORYEY 9094GHMS© 1304LOMEIOS
3obmdbmy®mszgormo (PSG) 33e09300m.

dgoom@gdo. dodmbogrgs gxmdbgds dmwm 10 farolb  gobdsgermdsdo PubMed-do
399d399690m  Mobergl LodgEboghm 33193906 s FoBbs  oLEbHZL  SMLYIMWO
9mb5(399900L  LoEMAoLgM  SbsEEODBL,  Goms  Fg@eliogl 0blmAbools  8dmby
BOHEILOMEIdTo 90930 SB39J3HJOOL YO0 YHM353806)0:

dmbspocergors  G9ehgzs  (B0dmbogrmmo  33¢093900L  3003HJMH0d9d0): Y39
dodmborme 33093580  dmbofioggadl o6 by  5©0gbodbgdmgm Lbgs  dogrol

©MP393900 (HMYMOHOES dool 936m9g), BLOJ0sGOOE0 STOEMdJdO (Y3MgLOY,
I8Mm39), 5330l s bsM3mEH03w0 B0gm0gMgdgdol dmbdsMgds, sb 0sdols (33ersdo
Q5b5Jdgds.

33900980  (000mbowmwo  33093930L  LoghHmm  doEmds):  Lbgoolbgs
331939930 Imbsfiorqgdo 00ymagdmEbgb doeols grodm®ms@Em®m0580, LyE GHOMOIIMOS

390090 99535L909d0:

e Jdool ™md0gd@BMMmo Fguolgds: 3merolmdbmymsgos (PSG)  gs9moygbgdmes
B5dobgdol ™ol (Sleep Latency), @o©30d999d0L, LogMomm doeol ©®mol (TST),
99%3993056mdoL (SE) @05 dogols bidsogdol 9gboggalindens.

. dogols  d03MMomJoBgdBeol  dgisligds: NREM gsbBsdo dgbOryemes EEG
139dGHMIE0 SbsEODoO.

e doeol b309dEH MO T9gsLYdS: 9Bl 14-EP0sbo oG om.

e 3mabodmMMo 5 GLOoJMEMA0MmO TgBoLgds:  3mabodmmo  §bd30gd0 o
agbodmwmyo®o  dEaMIsMgmds  dgi3els  BEABPIOGHMo  BHILEIPoMS o
30mb3z56Mm900m.

50 330090930l 499905 9M30Egdg0s 0bLMAbool 9539dEHMMo, 3330390 )0gdBY
553736900 MYMS30E0 bGHMSGHIR0JOOL Tgbodw)dsz9ds.

99



090092900. 33093900 5LGHMMJO96, B 0blmdbools dJmbg 30693l 5¢gbodbgdmsm:

1) 308560000 31bjogdol 33wowgdgdo

e YMM5®go0oL  boGmolbol, 3mabodwemo  LolL{Emsxgobs ©s  3mb3gb@®sgool
©593900905. gb 296L53M0MGO00 MZoLsBObMs 08 533569030, HMIEGdO3 FOMbM3L
91303 LoRboBEGLS S BHGST Mgo0MHGdSL.

e 930DMm©NMOO JgblogMHIdOL WIMM393s. 9J30bBMNIMHO gblogMYds dMO(353L
3M636M9Go dm3egbqdol s oo 3mbEgdu@ol gobligbgdsl, Moz 8FoMH™m© 6ol
053933069390 doeol O™L dgblogMgdols 3mblME0s300L 3OHMEILYOMLb.

e 3935mdomo dgblogeMgds s sIoLOIWgdgEo 3YbJ30900: 53 BMbJE0gddo
96003690m3560  (330gdgo0  bdoMmo 96  500b0odbgds, o3 Fglodwrms  085BY
90900190 9L, O3 0bLMIboOL 493egbs Lgergd30IMH0s s BYEO© SH0BJIL "3sLo)O"
336036 3M:m39U90L (HMYMOOES YMMELIOS S G30BMPIMO dgblogMgds).

2) dogools 85360Ma6MJo@9gd@GImol 3300w qd9gd0:
e B5d0bgd0l oM (SL)- 3603369 mgbso boby®derogo
e 250030090930 (WA)- 35HM©0e0
e LogMHm doerol M (TST)- 890330609090
e dool 9839dGH05b6Mds (SE)- 3608369cmgbsco d98306Mm9dweo

3) 303650039 GIO Mo 330w gdgdo: EEG bdgd@emwo sbsero®Bo NREM gsbsdo

330039690L (330000 gdL, MMIWYd0E 935300090 Mw0s  39bGHMIWMGmO  ByM3zwo
LobEgdob 30396M00HbIdOL B ™sb:

e 80JLOMEs FoEowo LobJoMmol (dg@> @S §ods) LoAIZMOL AIHBOES s
Q535¢00 LobJoMOL (EIEES) Loddwsgzmol 93060905 NREM dogrdo. gu@s Gow®gdo
SLEMEOMEYdS VEMTs, 50AIB00 JoMsb, sdoEMmd domo F9d306M9ds J0MOMGIL BH30bol
50396000 3OHME9gLYdOL YorsMgLgdsBY.

©s33365

33193990l dodmborgs  gbosymaxl, ®md  obbmdbos  0(393L  YMoEgdOL,
3b63396GHM5300Ls S 930BMPIHO dgblogMdOL sd39009dSL. 53539 ML, MdOYIGHWGO
d9u0lgds  (PSG o  EEG) 9B39b90L  doerol  3s30m- s 30360ms6mdodgd@weol

96003690356 (33000 qdgdl,  OMIWgdoE,  396GHOIMMo  bgdgmeo  LobEgdol
3039650Bbgd0l 899 0.

3990myg9b90m@o o@gmo@wmeos

1. Fortier-Brochu E, Morin CM. Cognitive impairment in individuals with insomnia: clinical
significance and correlates. Sleep. 2014 Nov 1;37(11):1787-98. doi: 10.5665/sleep.4172. PMID:
25364074; PMCID: PMC4196062.

100



2. Brownlow JA, Miller KE, Gehrman PR. Insomnia and Cognitive Performance. Sleep Med
Clin. 2020 Mar;15(1):71-76. doi: 10.1016/j.jsmc.2019.10.002. Epub 2019 Nov 27. PMID:
32005351; PMCID: PMC7000136.

3. Wardle-Pinkston S, Slavish DC, Taylor DJ. Insomnia and cognitive performance: A
systematic review and meta-analysis. Sleep Med Rev. 2019 Dec;48:101205. doi:
10.1016/j.smrv.2019.07.008. Epub 2019 Aug 12. PMID: 31522135.

4. Wardle-Pinkston S, Slavish DC, Taylor DJ. Insomnia and cognitive performance: A
systematic review and meta-analysis. Sleep Med Rev. 2019 Dec;48:101205. doi:
10.1016/j.smrv.2019.07.008. Epub 2019 Aug 12. PMID: 31522135.

101



bomzgbmMo 0bEgegd@Eobl 2odmygbgds 9ddmombgdol gmbgzol 3tmiglido
IVF-do

OLIO5¢Ss §92d56235
03. X535603830¢0l Lobgemdol Mdoolol Lsbgwdfoxgm MbogzgMbodg@o, dgwoEobol

B3I OIO0: V 390bo.
90gmb@s: turala.kurbanova974@hum.tsu.edu.ge

b9ddM3569w0: 06Hs X0Jos.
90xmb@o: irmajiki@hotmail.com

SBLEGHMOJGH0o

06 303mMm gobsgmzog®gdsdo (IVF-In Vitro Fertilization) (fo®ds@gds 9603369crmgbso
©59M30090)05 500 botolbols §3dM0Mbol L 9MBg35DY, Mo GHEMIO(30YIES®
99336905 93dMOMEMaol  Ldogd@e  998sligdsl. dmem  {iemgddo  bgwrmazbm®ads
0b@gwad®ds  (Al-Artificial  intelligence)  9600369wmgzsb0  s@aowo  ©903939
09360mJ3o  99030bsdo,  MmamO3  98d3G0Mmbgdol  mdogd@GHMmo o
9505boBMBEBH0560 FgRsLgdol Mbsdgcmmgg 0blEHMAgb@o. AI-b seraymGm0mdgdo time-
lapse 080x06M900L L5xdz9wBg 965Dl sbEYbgb GFdGOMBOL  FMOHRME MY,
2R MJOIO0L  254mxzol ©obsdogsl, LodgBHMosls s 9630056MgdoL  3MMAEMILL, MOL
15931939 B3 9©EIBI6 GFIOOMbOL 0F3IBES300L 3MmFHIBE0SEL. SOLGdIMWO 33¢g3900
dommomgdl, H™I Al-Bg ©sxw9dbgdo 998359008 LoBMLEg 50Fg3l 85-90%-U, o
b6 5356009l 55T0sbOl 9dudgMEHOL Tggslgdsl. dolio gsdmygbgds Beol Bslisbgol
LogMomnem 35B396909wl, 530MOL FM6Z5¢XR GOS0 GBdMOMBOL 2oOEIBOL LdFoMMGdL S
BMOOL oLy ©s bsgmRol  MLogMMbMYdsl.  Tglodsdobs, Al Fomdmowygbl
35059RBIIAHMO  SGHIMBIEG035L  BHMO©0E0MEo  89835Lgdolsdo @S  ImTsgzoendo
3999905 Logdzgwo 99dabsl LEMEs 93GMAdGH0BIOME, LEBHIBPIOEHODIOM ©S
95050 {o6ds3gdol IJmbg IVFE 365d@03900Lm30U.

1533960m  Lo@yggdo: ob 30HM™  2obsgmaogemads (IVF), 9ddMombol  99Mbg3s,
b ®3b®0 0bGHIgIHo-

Adgbisgsemo

06 3040m  goboymazz09Mgds  [omBmoagbl  ®obsdg®mmzg  MH93HMEJ3o
A996mmyosl, MHMIgEroa Bodmogdsly 5993l §yz30gdL oMmOLYIEbgb d5dobss 30,
MOmOgLyE 096900030 BoLObZs Mos. oM@ gds OEHows® ITMIOEIOME0S
9906MH0Mbol botobbLs s LBHmE T9gmHbg35Dg. dmem (jemgddo bgwrmgbmémo 0b@gwagd@o
3o0m0MBs  OHMymeE 939dGMO0  0bLEGHOMIPPGHo  9IdMOMbYdOl  MdOg]BHYIOO
39935L900LM30L, Mo BOEOL hsLBbZOL  SEIBSMIMBIL S 9FF0MIOL  FMOZ K JMSO
Bobob3z9d0l Lo FoMmMYdSL. 33¢0g30L B0BIB0s 935l AL-0l 9839dEOMdS §ddGHOMbYdOL
d96B93590, Bolsbgol 3MHMbMmBoMYds0, dMO35eX MO BoLOHZ3gd0L T9d(30609d530 @
$o635@ 900l 5396900l A5BM©sd0.

102



9900mgd0. Al 9936G0mb7d0l dgnsLgdolbmzol 0ygbgdl time-lapse 0dox 0MgdL, MMIgeros
MIRMIIOMOQ 9330000 9ddMHOMBYdOL  49630m06M9ds. S MMH0mMIGd0
3b65¢00B0MGOG6 BMOTSL, MXMJEOJOOL MOMIbMOSL, LOTYGHOOSLS O Pob30MIMYdOL
©0653035L. sLMB0™ 56 50SLMBO IMbs39a0L Loggmdzgw By Al 3OMbMBoMYIL Bolsbzol
d9Lod gAML s 9ddMHOMBIdL  MgoBHobal  9dwg3L, o3  9Jodgdl  gbdocmgds
3905093930 9d0L domqdsdo.

09009239%0. 330939035 583965, MHMA Al sbgbl §ddM0MBIdOL bo®olbols 3Hmabmbogdsls
om0 LoBMLGHOom  (85-90%). Al-0L 959mygbgds BGOL Rsbobgol dshz9bgdgls,
39bLO3IMIMGO0 M) F90mb3gg300d0, o 983E0MYOL  FMOZ5¢IXRJMSO  BoLobggdOL
U5F0MHMYOSL, 53 BOEOL FIMBOSOMIOL MLsROMBMYOSL. Al-0l Fgnsligdgdo BAoGs
0566390065905 56 5FMDGOL 550560l 9JL3GMEHOL Fgx3oLgdgBL, Mo 5ToLEgdL 3OMEgLOL
0099303MdsL 5 BEIBIMEH0BE0L. Al 51939 9mBxMdgLYdL mMbs3gdoms MTs3900L
LoLHMRIGL S IVF cnodm®s@m®ool 95396 mdsb.

©ss3365

AI-0b 0693606905 IVF-do mH6Mmb3garymal »a3@m mdogdd®, biMeg s 939dGwme
9906MH0Mbgdol JgMbg3zsL, BOHOL BsLb30L Fo®Bsdgdol dsb396909l s MBOMb3gwymals
©9EoLs @5 Boymagol  MLogMmmMbmgdsls. dmdsgsedo  dobo  godmygbgds  Fgodergds
Bo®8d3WsE ML 3gOLMbswobBdMw  Mg3OHMmEI3owr  9goEobsl,  MdEs
L5FOOMS §01030IM0 BIMBMYdOLS s FMbo3gdMs MLOBOMbMGdOL 8353600 3MbGHGmMmo. Al
bawl MHgmdl oo 900bgg39d0l doGmm3L, Mm3GH0T0DsE0sl Mgliydligdol botxgsls
5 Hormdsdgdgemo Rsliobggdool T9gdEomgdsl, o3 9350egdl IVF-ol boolbls o
390920560050.

3980yg9b90mE0 o@ MGG
1. SunlL,Li], ZengS§, et al. Artificial intelligence system for outcome evaluations of human
in vitro fertilization-derived embryos. Chin Med J (Engl). 2024;137(16):1939-1949.

2. Sawada Y, Sato T, Nagaya M, et al. Evaluation of artificial intelligence using time-lapse
images of IVF embryos to predict live birth. Reprod Biomed Online. 2021;43(5):843-852.

103



990309000 253egbs 083ElinG yo3sHY
a3 bzoBos
<603960L0GHIGH0 29I, X9Bs330L 93MbMTozobs s A9bgxbEHOL Bo3MwGHgdo, 4
3M6OLo
9@.g3mb@o: luka.khvichia@geomedi.edu.ge

b9 ddmgsbgaro: 3OHMmBLMMO odoG™Mmo 3Mdsbody
9.30mbGo: dimitri.kobakhidze@geomedi.edu.ge

BLEBHMOJGH0o

93956090 d5BMHOO boliosmgds 0bEHgbLoMGmO 306379M96z00m, BH9dbmewmyor®o
3690l Fooeo 39gd3oms s JMBAsMYOgEMs J(3930L 3B030 (33WOWYO0M, Mo
300356090l  50dMgdl, LEHOSEIFOMNWI© 39BILME 13m0 boJdosbmds. sligom
30609070 (oBo@gds 506 gobolsB3Mds FbMmEME M 3935060 45403900mMs
9m900m; 9sdfy39@H0 9609369mds 9b0Fds Mbo3o Mo MoMmgdMEgdol dgJdbsl,
dmdbdoM9gdgwms  @M0se™doL  Bodmygoodgdsly s dyMmoo  3mb3MM9bEHEo
3H0E00L ©933000MG3SL. 330930l JoBsbos B3gbML, MM o6 39EHoby 89bgxdgbdo
0969m596L 565 bMmEM© M3gMs30I 33196305L, 96599 3835600l LEGGsEHIY0IEo
39630056900l 9mH0-96M00 F6356 0BLEMT9EEL.

09MM0ME0 9Bsewobo gymHbmds LEMsGHI0Mwo d9bgxIgbEHOL, FMILIsMGOIMS
Jea30b  @o  3MB3OIBGYwo  Y30OGHILMBOL  3mbEIBEEIRL.  3b3INOIBGIwo
306053 gbmds 043bgds 850D, HMELsE 3MB3s60s FMIBAsMGOYEL LOgsDMdL obgm
06O GOL, HMICOL 3M306M90s 3063096 IOOLMZ0L Mo 56 Tgdegdgenos. 50
30b639duGHdo Jo6393H0by 89bgxdbEGH0 MBOWE39gmBL d5HBEMOL Low®mdolgww 331935,
dmdbdomgdgwms  LyFoMMGdgdoL  0IbEGHOROEOMYIL @S  FonBg  FMMHROMEO
00609099 gd0l 390535900l BMOHToMmGdsL. LBEBHMIGJR0Mwo Fo639E0byoL dJoMoms©o
0bLEGHOMIPBBHII0 — BsBOOL LYAdIBEBHOE0s, FOBEMIMOZ0 sMPOGHMMOOL F9Mbgzs
3mBogombomgds (STP dm@gwo) — 3033560908 Lodwomqdsls 5deg3l, Mglm®lgdo
99393305650 25005565(0Mb s ©0353Mb 33530 500 FMIHAsMYOEOL 5©Jdsdo.

UbAoG05d0  2oblogMmEmdMEo  YMMHOE®Yds  gmIMds  oMmgdIgdol  89Jdbols
3Mb3983E0sL, H®AEol dobgzomsi 35039@0bg0 56 Mbs 89dmoxgsmywml dbmerm
36MOM©OJBHoL  Fsbolosmgdgdom b @sbom.  FmIBsOOEOL  AOTMEFE OB,
dmdbobmEmgdool  bsdolbbo s 00966  gdmzomGo 3538060  Jdbol  ©sds@gdom
0OMGOMgdSL,  OHMIJo3  DBOOL  WMOSWMdSL s 99300901  Bolby
©59M 3000909 qdsL. 5383500, 356 39¢0bg d9bgxT96GHO MfymdL bgwl 3MIgE3500560
MOH0JOMMOJIOL  BoIMYse0dgdsl, o3 9yMe©o 3mb3MM9bEHMEo  306MsEglmdol
960-96000 305356 Fysmrml Fomdmoy9bl.

331935 9939 9965¢0HgdL 0M96ObYOLS S 0bM3530900L LEMIBHIFOIE M.
dogho  dMgbo  Jdbol  s©JdM  OMGIMGdL,  obsdBIoEgOL  BMBSL
BOHM6390gmxnl 30835600l goblbgeggdsls 3mb3mEMmgbEHgooLYsh. 0bmgs309d0, Hmyme3
360 JGHoLS O FmBBobwEO9dOL, 0lig 356393 0byMo 3OHMEgLYdOLs s 3MIMbozsEool

104



MbgbY, 38356058 LoFMOEgdSL 593l OMMEsE 3sLIbml BBOOL 33EP0EHdJOL
o, M0y 9900b3039080, 935 BIMIYs0dMl sbsero dmmbmgbs. dmaIbIs®mgdgw by
6096¢06090wo Joamds s YYOHMOYGOHOMdsms d969xd9bEH0 (Relationship Marketing)
30 byl 9figmdl 39OLMbsoBYdMEo F90935H90900L 9B30m56MgdL, 993993530060
LoLEBHYINO A50MYgbgdols s BMIbToMmGOgms FgbsBMbgdSL, o3 530MOL  sbowo
3096@GH900L 3mB0o30L batrxgdl s BHOL LoEMEbEOLYIBSM0SBMBSL.

513360l Lobom, LESGH0S 993H30390L, MM Fo639BH0by d9bgxdgbBHo FoMdmowaqbl
30035600L  gMdggo0sbo  3mb63MbEGH Mo M3oMo@gbmdol  Bsdmyswrodgdol
396GHGsme  d94o60BAL.  dobo  LBEGHMIBHIROMwo  BbJzos,  FmIbTsM9dg DY
6096¢06M90w0 BoWMbMR0s, dMHIBOOL 49630m6gds s 0bMmgs30MMo doymdgdo
300356098 L5 gdIL 5deg3L F9J3656 YOO VOMYOMEGOS S 0353Mb derogHO
3mDoE0s ©0bs303Me d5BOYODY. Fo6393H0bA0 906 sGOL FBMEME A5403900LS
3009960353008  0bLEGHOMIGBEGH0; ol MOl MORBODsGOMWo  FsMm30L  Loggdzgwo,
MOMIgwog 990056906 yzgws  gbJgomed  gMmgml  Loghom  dobbol  —
dmdbdoM9gdolomzol  ©oMgdmwgdol d9gddbol — 06M33wwo03 ©d M HOMBIgWYMAL
300356000 M39e350056 Fo®Bo@gdsl.

153396dm Bo@Y3900: 950399063 969x096(90: 3263795960 L930GHILMBS, UABAIB05,
86960, dmdbds989¢7 b9 %096953509.

dglsgsemo

56599000Mm39 00BBYLAIMGM bolosmgds 0bBHIBLOMMO 3mb3MMYbEo0m, LHGsz0
A9dbmmaommo  3300wgdgdoms s 8mdbIoMmgdgwms J3g30L  ©@obsdozmeo
GMBLBMOTs300m. g  30MHMdGddo  3MmI3sb0gdoLbgzol  ghm-ghmo  MIMozMglio
399039355 965 FbMmEMmE dMm3E93500560 dMaqdol Jowgds, 5539 MY 0560
3063096 GH Mo 306Ms@gbmdol 99ddbs o FgbseBmbgds. LmEg 98 3GMmigldo
49bLO3MIMgdmeo  360036900mds  9boFgds  FoM3gBHoby  F9bgxIbBHL,  GMIgEos
596005690L 35BMOL  33¢935L, FMIbTsMGOY ™ LOFOMMGOGOOL 0IBEGHOTROFMGISL,
©O0MOMgdol  Fgmo35Hgd0L  BMOIoMmYdLS o 3MB3sbool  LBHMoG oI
3DoE0mboGmqdsL.

0560393 0by  9969xTgbBHO  2960bogds MMYMOE  MmOYb0BIEFOMEo o mlcmaos,
GH0Igoa 9900056908 yzgms  BMbJ30me 93O GHSdgbGHL  LogOmm  doBbol -
dmdbdoM9gdolomzgol oMgdegdols 894dbols - 0Ma3w0g. Tgbodsdolo, doM39EH0byol
MOnwo  Bggds M93wsdobs s 29Yo3gd0l  RoGYgdL s bgds  30m33sbool
LAOSBHIROM0  2563050900L  Loxgmdzgero. BsdM™Aol do0Bsbos FoedmsBobml, vy
06 MHgmdL bgarl do639G0b 99bgx96G0 3335600l MHdg350056 3Mb3MEbE M
23005@guMdsl s  GMIgo  obLbBHOMIGPFBHIO0 s  FoEMIGoos 98 IMMEgLTo
35bLO3MPMGd0om 9n39d@0sbo.

105



3060050 G9duGo
3562909068 G969x:896¢90b 039mGBosyemo bsgeydacrgbo

056039¢0by  3969%396FGHOL  MgmOoMmo  Lsxgmdzwgdo  9dgsmgds  LBEAMOGHIR0IO
95030, 93mbmBogzols s MIBTsM9dg™S J3930L 33¢9390L. JsLogwemo bgwz0L
dobgzom, 3mb3MM9bGHImo  30MoEJLMds  0ddbgds 35806, MHmELsg  3M39boo
9mdbdo9gdgels  LmozsHBMdL  MboIowEm VOGO gdSL,  MMAOL 3306093
3M631696@9d0bmz0l Moo b Fgmdergdgeros. 53 3mbEgJuBdo  se3gEobao
09630y 9bL 99doboBAL, MHMIgeroa »HBOHMB3gymRL BoBOOL LoW®mIOLY I SBIODBL,
d0BbmdMm0z0  BYydgb@gdol  TgMbgzoly s o™zl Tgbodsdobo  FgmegsHgool
Bo9Myoe0d9dsls.

LAOSBHIROMo  35M39G0bg0  99MHEbMds  BsBMOL  LgadgbGozool, BoBbmdMO30
5MO0GMOO0L  Fgbhg30ls s 3mbBogombomgdol  (STP  8mgwo)  36G0ob3o3gdl.
19399635305  LOFNOEGdSL I3l 3B35600l, OOXYMBML  BTBAsMJIWgdo  Fo00
1530MMYdJOOU, J3930L 956 YIMYG ST FobslosmMgdgdols dobgzom. AoBbMmdMO30
1929963900L LHmGs 99mBg3s 30 A9BLEBOZMIZL MgLIOLYOOL 9B9JEH0E Fobsfowgdsls.
3H030MmboMmgds 30 30335600l MBO3ZIE OO s5EAOWOL BsTMYs0dgdss> IMIBTsMGdOL
5©qdsdo.

0560393 0by  9969xF9bG0 51939 9BMABYdS VOMGOIMdOL F9Jdbol  3MBEIBEOS,
Mmdwol  dobgzomsi  3mA3sbos Mbs  ogml  mMH09gbGHoMgdwo s> Ibmem
360 JBHoL  Foboliosmgdwgdby, 9589 FmIBASMYIWOL 2oTMEFPOEGOSDY. 5323560
domds byl «figmdl gMdger3s00560 MOHM0gHMMdGOOL Rodmyswr0dgdsl s BMob
9mdboM939gW MO WMOSWMBSL, M3 3MB3MMIBEME0 M30MSEHJLMOOL GOHM-9H S35
09ommb Foedmoaqbl.

3562909063 9969 096(30b UABsH98029¢n0 (Geagmo

956 39¢0bg 3969x%d96&0 860336900356 MMl sLiMEgdl 33356000 LEGGSEHYR0IPO
39005093930 93900L BMOI0MGO530. d3HBMOL }9bgb3E0gd0L sBs0Bo, 31b379M96E9dOl
99x35L90s o dMIbTsMYdYms BMMbM3zb69d0lL  3MMABMbOMmYds LT gdsl 5dwrg3l
d9b9x 396G, 908doml gMdge350560 A9B630Md0L LEMIGHYY0s. FoM39E0byo
0bx3m®ds300L LoLEBHYIGdO YBOHWE39XYgMRL FMbozgdms FgaM™M3z9gdsLS s SBSEODBL, M3
59306M90L LEAHMOEIFOMEO PoINY39EHOEGdJOOL BOLZL.

LEAHMGIFOME0 F5M39BH0bYOL gOM-gMmo I60dzbgermzsb0 gEgdgbEHos d6M9bobyo.
dogho  8M9bo  Jdbol gdmEo® 353806l AMmIbIsMYOg b, BOHOL  v0dmen
©0M9OMgdl S 593000l RolBY HTMI0YIMGdSL. F9OIRS®, 3d39bos 0dgbl
99L5dEGOEWMBSL, 3063MBEHJOME Tgocgd0m Fgobs@BMBmL LGsdoMMo 3mBoi0s
05BoMBY. MIJ350056 39MOL39JEH035d0 dMgbEO 0J3g30 9MVTOGIMSWNIH 5JEH035,
6HMd9wo3 M HOOHMb39wymal 306396096E@ME M30MoELMdSL.

06353309003 856039306y 3969%96EGHOL LB BMbdzool 3603369 m3zs60
65§0005.05D6H0L InNbM36g00L OHMMEO 0©IBEHOBROEFOMYDS s Sboswo 3HMPIEgdoLs

106



099 3LobOH909d0L 99999353905 3mB35605L 5deg3l Bodmogdsl, o0393ML oMol
3mB0E0s s d9Jabols sboero 35BEMYd0. 0bM3z530900 965 Tbmerm©  GH9dbmemaom®,
565990 356039306 mbgbgs 3w0bgds, ogowomo@, sbowro 3mIMbozsomMo
5Mbgdol 99mygbgds 96 dmIbIsMYOYJ ™Mb MBPO0IMMNMdOL 0bMm3s30MM0 FMmEaEgdol
©sb9My3s.

3m3b3s®989¢m Y9 6G09bH0MI8rIemo Gogmds s LYH009H0850s 996908960

56599000mz9 356393069 d969xT96EHOL 39bGHMIWMEMmO 360630305 dMIbTsMGdg by
Mm609bGo30s. 333560900, GMIgdog LoLEIIsGHMMs© 033¢g396 TMIBAsMYOYEMS
L5F0MMYIGOL O 58 0bFMMT>305L 0949bgd9gb goHY3930WGd9dolL Jorgdols 3Mmgldo,
WO IgBHo  sbgMbgdgb  gMdgw350bo  MHDOgHNMIGOOL  BTMYse0dgdsb.
dmdbdoM9gdgwms  @MOoSErMds 3o §oMdmoabl  dyMio  3mb3MM96E o
230653 gbmMdOL Bogmdzgel.

POO0YMNMdsms  I9bgxdgb@o  (Relationship  Marketing) 90%bs@  obobogls
dmIbIoM9gdgwmsb  aMdgargsosbo s MmMIbOH030  LoGygdeols dmdEsbo 3538060l
Bo3MYo0dgdol. gl dmo3s3L  3gOLmbowobgder  gmoegzsHgdgdl,  ImALabwyemgdols
bsmobbob g009xmdgLYILS s 993493930060 5JG0IO Fodmygbgdsl. 39gys®, 3335605
565 IbmwmE 0b5MRMHJOL  sOBGdIM  AMTbToMGIWIOL, 96TgE  STF0MYOL  SbOEO
9mIbdoM9d 900l D030l botrxqob.

BOBOMwo  3H9dbmmwmyogdol 2963000509358 8603369 m3bo  2o9BMOMIs
9mIboM939w b MOmM0gHmMdOL Jgladegdermdgdo. CRM Lobgdgdo, LmEoswmMo
9905 s dMbs3gdms sbseo@0ls 33356090l 5393l LEBMOGISL, gl 2o0Mb
dmdbdoM9gdgms J3939 © LHMIgs@ dmobobmb ®goa0®mgds dsBOMOL 3310w d9dHyY.
5033500  dmdbomds @5  0bx3m®I0MgdMmds  HoMdmoaqbl 86003690356

3063796096 M3065@gLMmdSL.
g Hsq0 30263965969 9¢m0 9306k HYbeBOl BB80MH9Bs

3393500560 3m63MmM9BEGHMo M30MsEJuMdOL gddbs Bmombmal s®s dbmerme
993933056 LEAMSGHJROL, 90539  MOYRSBOBIFOMEO  JMWEGHMMOLS s MYLMOLYOOL
dgL505doLMdSL  BoM3gBHobymer  B0BbgdMsb.  3mA3sbos  Mbs  SBMEMEF09WgdIL
0639LG03090L O3 55305606  3930@ s do, obyg 3946 myom®
06x36m5LGHOIBHM530, M0 MYOOHMb39ymb 0bMm35:30900L MHY39B 0 3MM39LO.

95639¢0bg 3969%96GH0 byl MHymdl 8a®moo oMgdIegdols 894dbsl, MHmgLss
ol 06393Mm0MgdMw0os 3MO3MMG0M BEAMGHIR0580. gb 32olbIMOL sG> TbrMErmE
dmdbdoMgdgwms  BoFoMmmgdgdol  930594MmBogdsl,  9Medg  LBMYIMdMHOZ0
35LbolidRqdEMdOL, 90032)M0 BEBBIOEHIOOLS s F9MGIMBESBE300 BogEMMgdOL
39035¢0LHobgdsls. sBgmo BoyMds 5dE0gMOL 3MB35600L M9g3MEBHSE0SL @S BOHOL
50b39MgLgde Fbotgms BmdsL.

90035000 30631696 GHMo  M30MOGHJLMdS  S19Y3g 9393006090 3mT35booL
B5M56, LHOIRI®© 5093EH0MIL dsDBMOL (33¢00¢g093msb. dmdbowo o393 0byMmo

107



UEAHOGIP0Y00, 0MEI030 33093 @O IMIHTMGOIWMID oGO  3mFM6035309
BOH63900gmBL MmOA60DE00L FDIYMAHIL sboero 459mf393900L J0dsM .

33365

Bsde™ddo  gobbowrmmo  56soBo  sEILEGHMOIOL, GMI FoM3gEoby d9bgxT9bGEHO
0o60mo9bL 3335600L MdgEr3505b0 3mb6379M9bEGMWO M3oGmSEHILMdOL 9Ho-960)
35356 figotrml. dobo LEHMo@ga0Iwo BmbdiEos, ImabIsMgdgEBg MmEOO09BEHMYdMEO
dogmds, 36M9bobaols s  0bmzs30g00L  FBIOOFIOS  3mB3s60gdL 593l
d9L5dGOEMBSL, F9Jdbsb MBI MmO POMmYOMEIGOS S Ws0393Mb IB30E) 3MmDoEos
05BoOBY.

956393060 5056 5oL Fbmwm 3MIMB0o3s3E00L 96 goyo3gdol 0blE®MmwAbE0; ol
30l MMRB0DsE00L FoMIMZ0L BOWMLMAB0s, HMIJWOE 95900005693l yz9ws BMbJzow®
9609l LogMoem JoBbol — mIbsmgdolmzol oMmgdIgdols d9ddbols — o6Mygzwos.

LPmOgo 98 0b6@ga000mgdmwo  doamdom  bgds  Igbodegdgro  dEAMe@O
3637096 @ Mo 93065EgumMdOL BM@T0MYOS s 30335600L MHIGE3500560 FoBoEgds.

3980yg9bgdmeo o@gMs@wmeos

1. Kotler, P., & Keller, K. L. (2016). Marketing Management. 15th Edition. Pearson.

2. Porter, M. E. (1985). Competitive Advantage: Creating and Sustaining Superior
Performance. Free Press.

3. Gronroos, C. (2007). Service Management and Marketing. John Wiley & Sons.

4. Armstrong, G., & Kotler, P. (2018). Principles of Marketing. Pearson.

The Role of Marketing Management in Creating Long-Term Competitive
Advantage
Luka Xvichia

University Geomedi, Faculty of Healthcare Economics and Management, 4th year
E-mail: luka.khvichia@geomedi.edu.ge

Supervisor: Professor Dimitri Kobakhidze

E-mail: dimitri.kobakhidze@geomedi.edu.ge

Abstract

This paper examines the role of marketing management in creating long-term competitive advantage
in the contemporary business environment. Today’s markets are characterized by intense competition,
rapid technological change, and continuous transformation of consumer behavior, which forces
companies to rethink their strategic approaches. Under such conditions, success is no longer
determined solely by short-term sales and profitability; rather, it depends on the ability to create unique
value, build customer loyalty, and establish a sustainable competitive position. The purpose of this

study is to demonstrate that marketing management is not merely an operational function but a key
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strategic instrument for long-term corporate development.

The theoretical analysis is based on concepts from strategic management, consumer behavior, and
competitive advantage. Competitive advantage is created when a firm offers customers value that is
difficult or impossible for competitors to imitate. In this context, marketing management serves as a
mechanism that ensures in-depth market research, the identification of customer needs, and the
formulation of value propositions tailored to target segments. The core tools of strategic marketing—
market segmentation, target market selection, and positioning (the STP model)—enable firms to
allocate resources efficiently and to secure a distinct place in consumers’ perceptions.

Special attention is devoted to the concept of value creation, which suggests that marketing should not
be limited to product features or pricing alone. Customer experience, service quality, and emotional
connections with the brand generate additional value that enhances loyalty and reduces price
sensitivity. In this way, marketing management facilitates the development of long-term relationships
with customers, which represent one of the primary sources of sustainable competitive advantage.
The study further analyzes the strategic importance of branding and innovation. A strong brand
increases perceived value, strengthens trust, and differentiates the firm from its competitors. Over time,
the brand becomes an intangible asset that contributes significantly to a company’s market position.
Innovation, both at the level of products and services and in marketing processes and communication
channels, enables firms to respond proactively to market changes and, in some cases, to shape new
demand. Customer-oriented management and relationship marketing play a crucial role in developing
personalized offerings, systematically using customer feedback, and retaining existing customers. These
practices not only enhance customer lifetime value but also reduce the costs associated with acquiring
new customers, thereby reinforcing long-term competitiveness.

Moreover, the paper emphasizes that sustainable competitive advantage requires the integration of
marketing management into overall corporate strategy. This involves aligning organizational culture,
human capital, and technological resources with marketing objectives. When marketing is embedded
at the strategic level, firms are better positioned to create sustainable value, adapt to environmental
changes, and maintain consistent market relevance. Ethical standards, social responsibility, and
environmental considerations also form part of this broader value-creation process, strengthening
corporate reputation and stakeholder trust.

In conclusion, the analysis confirms that marketing management is a central driver of long-term
competitive advantage. Its strategic function, customer-oriented philosophy, and support for branding
and innovation enable firms to create unique and sustainable value in dynamic and highly competitive
markets. Marketing is no longer merely a tool for communication or sales; it is a managerial philosophy
that integrates all functional units around a common goal—creating value for the customer. Through
this integrated approach, companies can achieve sustainable competitive advantage and ensure long-
term success in an increasingly complex business environment.

Keywords: marketing management, competitive advantage, strategy, branding, customer orientation.

Introduction

The modern business environment is characterized by intense competition, rapid technological change,
and the dynamic transformation of consumer behavior. Under such conditions, one of the key
challenges for companies is not only to achieve short-term profitability but also to create and sustain
long-term competitive advantage. In this process, marketing management plays a crucial role by

integrating market research, the identification of customer needs, the formulation of value
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propositions, and the strategic positioning of the company.

Marketing management is increasingly viewed as an organizational philosophy that aligns all
functional departments around a common objective—creating value for the customer. Consequently,
the role of marketing extends beyond advertising and sales and becomes a foundation for strategic
development. The aim of this paper is to demonstrate how marketing management contributes to long-

term competitive advantage and which tools and approaches are particularly effective in this process.
Theoretical Foundations of Marketing Management

The theoretical foundations of marketing management are based on strategic management, economics,
and consumer behavior research. According to classical perspectives, competitive advantage is created
when a firm offers unique value to customers that is difficult or impossible for competitors to imitate.
In this context, marketing represents a mechanism that ensures in-depth market analysis, the selection

of target segments, and the development of appropriate value propositions.

Strategic marketing relies on the principles of market segmentation, target market selection, and
positioning (the STP model). Segmentation allows firms to group customers according to their needs,
behaviors, or demographic characteristics. The accurate selection of target segments determines the
efficient allocation of resources, while positioning defines the unique place a company occupies in the

minds of consumers.

Marketing management is also grounded in the concept of value creation, according to which
companies should focus not only on product attributes but also on customer experience. Such an
approach supports the development of long-term relationships and increases customer loyalty, which

is one of the main sources of competitive advantage.
The Strategic Role of Marketing Management

Marketing management plays a significant role in shaping a company’s strategic decisions. The analysis
of market trends, the assessment of competitors, and the forecasting of customer demand enable
management to formulate long-term development strategies. Marketing information systems provide
data collection and analysis, thereby reducing the uncertainty associated with strategic decision-

making.

One of the key elements of strategic marketing is branding. A strong brand creates an emotional
connection with customers, increases perceived value, and reduces price sensitivity. As a result, a
company gains the ability to maintain a stable market position compared to its competitors. In the long

run, a brand becomes an intangible asset that contributes significantly to competitive advantage.

Innovation is another important component of the strategic function of marketing management. The
timely identification of market needs and the development of new products or services enable firms to
achieve leadership positions and even create new markets. Innovation is expressed not only at the
technological level but also at the marketing level, such as through the use of new communication

channels or the introduction of innovative customer relationship models.
Customer Orientation and Relationship Management

Customer orientation is a central principle of modern marketing management. Companies that

systematically study customer needs and use this information in decision-making processes are more
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likely to establish long-term relationships. Customer loyalty, in turn, represents the foundation of

sustainable competitive advantage.

Relationship marketing aims to build long-term, mutually beneficial connections with customers. This
includes personalized offerings, improvements in service quality, and the active use of feedback. As a
result, firms not only retain existing customers but also reduce the costs associated with acquiring new

ones.

The development of digital technologies has significantly expanded opportunities for customer
relationship management. CRM systems, social media, and data analytics enable companies to better
understand consumer behavior and respond quickly to market changes. Such flexibility and

informational capability constitute a substantial competitive advantage.
The Formation of Sustainable Competitive Advantage

The creation of long-term competitive advantage requires not only effective strategies but also the
alignment of organizational culture and resources with marketing objectives. Companies must invest
in both human capital and technological infrastructure to ensure a continuous innovation process.

Marketing management contributes to the creation of sustainable value when it is integrated into
corporate strategy. This involves not only meeting customer needs but also considering social
responsibility, ethical standards, and environmental factors. Such an approach strengthens corporate

reputation and increases stakeholder trust.

Sustainable competitive advantage is also associated with a firm’s ability to adapt rapidly to market
changes. Flexible marketing strategies, continuous research, and active communication with customers

ensure organizational readiness to face new challenges.

Conclusion

The analysis presented in this paper confirms that marketing management is one of the primary sources
of a company’s long-term competitive advantage. Its strategic function, customer-oriented approach,
and support for branding and innovation enable firms to create unique value and secure a strong market

position.

Marketing is no longer merely a communication or sales tool; it is a managerial philosophy that
integrates all functional units around a common goal—creating value for the customer. Through this

integrated approach, companies can achieve sustainable competitive advantage and long-term success.
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Abstract

This paper examines the impact of emotions on impulse buying in contemporary consumer
markets. The modern marketplace is characterized by product abundance, intensive digital
communication, and constant informational pressure on consumers. Under such conditions,
alarge proportion of purchasing decisions is no longer based solely on rational or pre-planned
evaluation. Instead, many purchases are made impulsively, driven by immediate emotional
reactions, moods, and environmental stimuli. Impulse buying is defined as an unplanned
decision to purchase a product or service, typically triggered by momentary desires or
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affective states. The purpose of this study is to highlight the role of emotions in consumer
decision-making, to explain the psychological mechanisms that intensify impulsive behavior,
and to discuss marketing strategies that utilize emotional factors while considering ethical
boundaries.

The theoretical framework draws on consumer behavior theory, behavioral economics, and
neuromarketing research. Unlike traditional economic models that portray consumers as
fully rational agents, contemporary approaches emphasize the importance of emotional and
unconscious processes in shaping decisions. Emotions influence perception, attention, and
information evaluation, thereby reducing rational control and increasing the likelihood of
rapid, unplanned choices. Positive emotions such as joy, excitement, and anticipated pleasure
often facilitate spontaneous purchasing, while negative emotions—including stress,
boredom, and anxiety—may also stimulate impulse buying when consumption is used as a
means of emotional regulation.

The study identifies both individual and situational determinants of impulse buying. At the
individual level, personality traits, self-control, materialistic values, and emotional regulation
strategies play a crucial role. Consumers who rely more strongly on affect in decision-making
are more prone to impulsive behavior. At the situational level, environmental stimuli are
particularly influential: store layout, lighting, music, scents, product placement, and
promotional communication shape consumer mood and behavior. Time-pressure cues such
as “today only” or “last item available” create a sense of urgency and reduce opportunities for
deliberate evaluation. In digital environments, these effects are further intensified through
personalized recommendations, one-click purchasing, and emotionally charged visual
content on social media platforms, which fosters immediacy and encourages unplanned
purchases.

The paper also discusses the role of emotional marketing in stimulating impulsive behavior.
Brands that successfully create positive emotional associations—such as happiness, nostalgia,
and inspiration—are more likely to establish strong connections with consumers and
increase the probability of spontaneous buying. Narrative advertising, emotional storytelling,
and aesthetic visual design often evoke instant empathy and engagement, thereby
diminishing rational analysis. Retail atmospherics, including music, colors, lighting, and
scents, further contribute to shaping consumers’ moods and prolonging their time in the
shopping environment, which in turn increases the likelihood of impulse purchases. In
digital marketing, emotional appeals are reinforced through content marketing, influencer
endorsements, and social proof, all of which enhance trust and motivate immediate action.
At the same time, the use of emotion-based marketing raises important ethical concerns.
When firms deliberately exploit consumers’ emotional vulnerabilities, impulse buying may
lead to excessive spending and financial strain, particularly among vulnerable groups such as
young consumers or individuals with limited income. Ethical marketing requires
transparency, respect for consumer autonomy, and the avoidance of manipulative practices.
Emotional strategies should aim to deliver genuine value rather than merely stimulate short-
term sales.

In conclusion, the analysis demonstrates that emotions play a significant role in impulse
buying. Both positive and negative emotional states reduce rational control and increase the
likelihood of unplanned purchasing decisions. Environmental cues, digital technologies, and
emotional marketing tools further intensify this effect in modern markets. However, the
application of emotion-based influence must be accompanied by ethical responsibility.
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Companies that balance emotional engagement with transparency and value creation are
more likely to build long-term customer relationships and achieve sustainable competitive
advantage.

Keywords: emotions, impulse buying, consumer behavior, emotional marketing, decision-
making.

Introduction

The modern consumer market is characterized by product abundance, rapid digital
communication, and information overload. Under such conditions, a large share of consumer
decisions is no longer based solely on rational or pre-planned choices. Instead, purchases are
often made impulsively, driven by momentary emotional reactions. Impulse buying refers to
behavior in which a consumer makes an unplanned decision to purchase a product or service,
frequently under the influence of immediate desires, moods, or environmental stimuli.

Emotions play a crucial role in regulating human behavior. Psychological research confirms
that emotional states directly affect perception, attention, and evaluation processes.
Accordingly, in a marketing context, emotions become a key factor shaping consumer
responses to advertising, discounts, brand image, and the retail environment.
The aim of this paper is to analyze the impact of emotions on impulse buying, to highlight
the main psychological mechanisms underlying such behavior, and to discuss marketing
strategies that use emotional factors to influence consumer decisions. Particular attention is
also paid to ethical issues associated with the use of emotional appeals in commercial
practices.

Theoretical Foundations: Emotions and Consumer Decision-Making

Emotions are psychological processes that include subjective feelings, physiological
reactions, and behavioral tendencies. In consumer behavior theory, emotions are regarded as
significant determinants that influence information processing and choice formation.
Traditional economic models portrayed consumers as fully rational agents; however,
contemporary behavioral economics and psychology complement this view by emphasizing
the importance of emotional and unconscious processes.

Impulse buying is often associated with positive emotions such as joy, excitement, and instant
gratification. For example, a pleasant environment, attractive store displays, or background
music may enhance consumers’ moods and increase the likelihood of unplanned purchases.
At the same time, negative emotions—such as stress, boredom, and anxiety—can also
stimulate impulsive behavior when buying is used as a means of emotional regulation.

Neuromarketing research shows that emotional stimuli activate brain areas related to reward
anticipation and pleasure. This mechanism reduces the level of rational control and increases
the tendency toward rapid decision making. Consequently, emotions create a context in
which impulse buying becomes more likely.

Determinants of Impulse Buying

Impulse buying is driven by both individual and situational factors. At the individual level,
personality traits, self-control, materialistic values, and emotional regulation strategies play
a significant role. Consumers who rely more heavily on emotions in decision-making are
more likely to exhibit impulsive behavior.
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Among situational factors, environmental stimuli are particularly important: store design,
lighting, music, product placement, and promotional communication. ‘Limited-time offers,’
‘last item,” or ‘special deal today’ create a sense of urgency and reduce the time available for
deliberate decision-making. Social influence—such as the behavior of other consumers,
recommendations, and reviews—can also increase the likelihood of impulse buying through
emotional pressure.

In digital environments, the drivers of impulse buying are further intensified. Personalized
recommendations, one-click purchasing, and mobile notifications in online stores create a
sense of immediacy. Visual content on social media is often emotionally charged and
associated with identity, which encourages consumers to make unplanned purchases.

Emotional Marketing and Its Impact on Impulsive Behavior

Emotional marketing is based on influencing consumers’ feelings in order to shape
perceptions of brands and products. Brands that create positive emotional associations—such
as happiness, nostalgia, and inspiration—are more likely to build strong connections with
consumers and increase the probability of spontaneous purchases. Narrative advertising,
emotional storytelling, and visual aesthetics often evoke instant empathy, thereby reducing
rational analysis.

The design of the retail environment also plays a significant role. Creating an ‘emotional
atmosphere’ through music, scents, colors, and lighting influences consumer moods. A
positive mood increases the time spent in stores and the likelihood of impulsive choices.
Moreover, the strategic placement of products near checkout areas or in highly visible
locations facilitates unplanned purchases.

In digital marketing, emotional influence is realized through content marketing, influencers,
and personalized advertising. Emotionally engaging videos, customer stories, and social proof
strengthen trust and stimulate immediate action. As a result, emotional marketing becomes
an effective tool for encouraging impulse buying.

FEthical Considerations and Consumer Protection

The use of emotion-based marketing raises ethical concerns. When companies deliberately
exploit consumers’ emotional vulnerabilities, there is a risk that impulse buying may lead to
excessive spending and financial stress. Particularly vulnerable groups include young
consumers and those with limited income, for whom unplanned purchases may represent a
significant burden.

Ethical marketing implies transparent communication, informed consumer choice, and the
avoidance of manipulative practices. Companies should ensure that emotional strategies
serve the purpose of delivering genuine value rather than merely driving short-term sales.
Consumer trust and corporate reputation are foundations of long-term success.
Regulatory frameworks and self-regulation also play an important role. Advertising
standards, consumer protection laws, and corporate social responsibility initiatives help
maintain a balance between commercial interests and consumer well-being.

Conclusion
The analysis presented in this paper demonstrates that emotions have a significant impact on
Impulse buying. Both positive and negative emotional states reduce the level of rational
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control and increase the likelihood of unplanned decisions. Environmental stimuli, digital
technologies, and emotional marketing tools intensify this effect in modern consumer
markets.

At the same time, the use of emotion-based influence requires ethical responsibility.
Companies should strive to implement strategies that create real value and strengthen
consumer trust. Such an approach ensures not only short-term sales but also long-term
relationships and sustainable competitive advantage.

Future research may focus on cultural differences, methods for measuring emotional factors,
and the role of digital platforms in the impulse buying process.
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