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CHOOSING A TREATMENT METHOD FOR PAYRE'S SYNDROME IN CHILDREN

Terebaev B.""', Zhunusov M.?
ITashkent State Medical University (Tashkent, Uzbekistan)
2Khoja Akhmet Yassawi International Kazakh-Turkish University (Turkistan, Kazakhstan)

Abstract. Payr syndrome is characterized by elongation of the transverse colon and a high
position of the splenic flexure forming an acute angle, known as the ‘“double-barrel Payr
phenomenon,” which leads to chronic constipation and abdominal pain. To improve the outcomes
of treatment of Payr syndrome in children. The results of treatment of 83 patients aged 4 to 18
years with Payr syndrome who were treated at the clinic of the Tashkent Pediatric Medical Institute
during 2018-2024 were analyzed. Among them, 52 were girls and 31 were boys. When analyzing
the early and long-term outcomes of 42 surgically treated patients, good and satisfactory results
were observed in 37 cases (88.1%), while unsatisfactory results were noted in 5 cases (11.9%).
Therefore, sigmoid colon resection via mini-laparotomy was performed. After rehabilitation
measures, satisfactory results were achieved. Indications for surgical treatment in children with
Payr syndrome include failure of conservative therapy, increased frequency of abdominal pain,
and the development of reflux ileitis. In cases where elongation of the transverse colon is not
pronounced, laparoscopic descent (mobilization) of the splenic flexure is considered the preferred
surgical approach.

Keywords: Payr syndrome, diagnosis, treatment, children, laparoskopiya, reflyuks.

BAJIAJIAPIAFBI TAMP CHHIPOMBIH EMJEY OJICTH TAHJIAY

Tepedaes B.', /Kynycos M.?
I'TamkeHT MEMJIEKETTIK MEIHIIMHA yHuBepcuTteTi (TamkeHr K., ©30ekcTan)
2Kosxa Axmer Scayu aTbiHAarbl XalblKapasblK Ka3aK-TYPiK YHHBEPCUTETI
(Typkicran, Kazakcran)

Anparna. Ilaiip cMHIPOMBI KeJJIEHEH TOK IMIEKTIH y3apybIMEH jKoHE KOKOaybIp MiHIHIH
KOFapbl OPHAJIACHII, OTKIp OypbIII Ty3yiMeH cunartanaisl. byn sxarnait «[lalipabiH KOC AIHIEKT1
(deHOMeH1» Jenm aranaabl KOHE CO3bUIMaibl 1 Kary MeH aOJdoOMMHalb/bl aybIPCBIHY
CHUHJIPOMBIHBIH JaMyblHa okeneni. bamanmapmarel Ilaiflp CcHHIpPOMBIH eMmzey HOTHXKeNepiH
xakcapty. 20182024 xpuinap apaibiFblHa TalllKeHT NeIuaTpUsUIbIK MEAUIIMHA HHCTUTYThIHBIH
knuHuKacelHaa [laiip cuHapomeiMeH emzenreH 4—18 xac apaibIFbIHIAFbl 83 HAyKacThlH €M
HOTIKENIepl TaJaH bl. 3epTTeNreH Oananap/IblH irinae 52 Kbi3 koHe 31 yi1 605/l

7
Received: 1.04.2026 / Accepted: 27.04.2026


http://doi.org/10.47526/YJoHS-2026.4-19
https://orcid.org/0000-0002-5409-4327
https://orcid.org/0000-0003-2004-1400

Yassawi Journal of Health Sciences, Nel(4), 2026 ISSN-p 3080-8707
ISSN-e 3080-8715

XupyprusijislK eM KaObuinaran 42 HayKacThIH JKaKbIH JKOHE Y3aK MEp3iMIi HOTHKENepiH
tanaay 6apeiceiaa 37 sxarmaina (88,1%) xaKchl )koHEe KaHAFaTTAHAPIIBIK HOTHOKEIICP aHBIKTAIIJIbI,
an 5 sxkarmaiga (11,9%) kaHaraTTaHapIBIKCHI3 HOTWXKeNep Tipkenni. KaHaraTTaHapibIKChI3
HOTIDKeNepi Oap HaykacTapJa TYpPakThl il KaTry MEH Mep3iMai IMTiH aybIpybl CaKTaJIIbl.
Peabunuranusuiplk mapanap KYpri3UIreHHeH KeiH eMHIH KaHaraTTaHApJIbIK HOTHKEIEepiHe KO
xetkizingi. banamapmarer [laiip CHHIPOMBIH XUPYPTHSJIBIK €MAEYre KOpCETKimTepre
KOHCEPBATHUBTI TEPAMUSHBIH THIMCI31iri, a0JOMUHAIBABI ayBIPCHIHY CHHAPOMBIHBIH )KHLIEY1 )KoHE
pedmIoKCTIK WUIEUTTIH AaMybl xkaTtaabl. KenjeHeH TOK IMIEKTIH y3apybl alKbiH OoJMaraH
KarJainapia XupyprusuiblK eMAeyAiH 0ackIM 9[IiCl peTiHAe KOKOayblp MIHIH JIanapoCKOMUSIIBIK
TOMEH/JIETY (MOOMIM3AIUSIIAY) YCHIHBLIABI.

Tyiiin ce3nep. [Taiip cuHAPOMBI, TMATHOCTHKA, eMJIEY, Oaianap, JanapoCcKonus, peduIroKc.

BBIEOP METOJIA JIEYUEHUSI CHHIAPOMA ITAVIPA YV IETEM

Tepedaes b.', ’Kynyco M.>
!TamkenTckuii rocynapcTBeHHbINH MeqUIMHCKHI yHUBepeuTeT (TalkenT, Y30ekucTan)
2Me>1<z[sz;1ponHI)117I Ka3aXxCKO-TYPEIKHIl YHUBEPCUTET UMEHU X0k AxMena ScaBu
(Typkectan, Kazaxcran)

Annoranus. Cunapom [laiipa xapakTrepusyercss yIJIMHEHHEM TOTEPEYHON 000109HOM
KHUIIKA U BBICOKHM DAacCIOJIOKEHUEM CeNe3€HOUHOro M3ruba ¢ oO0pa3oBaHHEM OCTPOIo YIJa,
M3BECTHOTO KaK «JIBYCTBOJbHBIA (heHOMeH I[laiipa», 4yTO MPUBOOUT K Pa3BUTHUIO XPOHHUYECKHX
3aropoB U abOIOMHHAIBLHOTO OOJIEBOTO CUHIPOMA. YIYYIIUTh PE3yIbTaThl JIGYEHUS CHUHApPOMA
[Taitpa y nereit. [Ipoananu3upoBaHbl pe3yabTaThl JeUeHUsT 83 malMeHTOB B Bo3pacTe oT 4 10 18
net ¢ cuaapomoM Ilaitpa, HaxoIUBIIMXCS HA JICYCHUU B KJIMHHUKE TalIKeHTCKOTO eInaTpUIeCcKoro
MEIUITMHCKOTO MHCTUTYyTa B nepuoa ¢ 2018 mo 2024 roawl. Cpeau oOcienoBaHHBIX ObLTIO 52
neBoukd u 31 manpumk. [Ipu aHanmm3e OnmmkaWuX W OTHAIEHHBIX PE3YJAbTATOB JeueHus 42
MAMEHTOB, MEPEHECHINX XUPYPrHUeCKOe BMEIIATENbCTBO, XOPOIIUE M YAOBIETBOPUTEIbHBIE
pe3ynbrarel OblM oTMeueHbl B 37 ciydasx (88,1%), HeynoBieTBOpUTENIbHBIE - B 5 ciaydasx
(11,9%). Y nauueHToB ¢ HEYIOBIETBOPUTEILHBIMU PE3YIbTaTAMU COXPAHSUINCH CTOHKHE 3aMOPbI
U nepuoanueckue 6onu B xkuBote. [locie mpoBeaeHus peabMIUNTallMOHHBIX MEPOTIPUITUN ObLIN
JOCTUTHYTHI YIOBJIETBOPUTENbHBIC PE3yNbTaThl JiedeHHs. [lokazaHUSMU K XUPYPrHUECKOMY
neuenuto cuHapoma [laiipa y nmereit siBisroTcs HEdIPPEKTUBHOCTH KOHCEPBATUBHOWM Tepamui,
ydalnieHue abJoMUHaIBLHOTO O0JIEBOTO CHHpOMA U pa3BUTHE pedriokc-uienTta. B cioydasx, koraa
YATUHEHUE TOMEepPEeYHON O00O0JOYHON KHIIKH BBIPAKEHO HE3HAYUTENBHO, MPEANOYTUTEIHHBIM
METOJIOM XUPYPrHUECKOTO JICUCHUS SBISETCS JAmapoCKONMUYECKOe HHU3BEACHUE (MOOHMIM3AIINs)
cesie3HOYHOro M3ruba 000 JOYHOM KHUIIKH.

KuroueBbie ciaoBa. cunapom Ilaiipa, auarHoctuka, jedeHue, J€TH, JaNapOCKOIHUs,
pedutrokc.
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Introduction. Payr syndrome is characterized by elongation of the transverse colon and a
high position of the splenic flexure forming an acute angle, known as the “double-barrel Payr
phenomenon,” which leads to chronic constipation and abdominal pain. This is a congenital
condition associated with shortening of the phrenicocolic ligament, formation of pathological
adhesions, and high positioning of the splenic flexure, resulting in impaired colonic dynamics. The
disease was first described by I. Payr in 1910 [1,3,4,5,7,8,11].

The literature presents various approaches to the surgical treatment of Payr syndrome.
Tsumann V.G. (2015) proposed transection of the phrenicocolic and splenocolic ligaments to
eliminate the high position and acute angulation of the splenic flexure. According to the Guidelines
of the European Society of Coloproctology (2022), conservative treatment is primarily
recommended, while surgical treatment with lowering of the splenic flexure is advised in cases of
persistent constipation and pain unresponsive to conservative therapy. Beilin N.I. (2018) reported
that pain intensity increases with age in patients with Payr syndrome and recommended timely
surgical intervention before the development of significant colonic dilatation and reflux ileitis
[2,6,9,10,12,13].

Thus, in children with Payr syndrome, shortening of the left phrenicocolic ligament leads
to the formation of an acute angle in this region of the colon. When the colon is filled, it pulls the
diaphragm downward, causing pain in the left hypochondrium. Data on Payr syndrome in children
are scarce in the literature, indicating the need for further research in this field.

Objective. To improve the treatment outcomes of Payr syndrome in children.

Materials and Methods. The treatment outcomes of 83 patients aged 4—18 years with Payr
syndrome who were treated at the clinic of TashPMI between 2018 and 2024 were analyzed. Of
these patients, 52 were girls and 31 were boys. The main cohort consisted of adolescents aged 13—
18 years, comprising 45 patients. In 41 patients (49.4%), the disease was identified at the
compensated stage, and conservative treatment was carried out in accordance with the Guidelines
for the Diagnosis and Treatment of Payr Syndrome. The remaining 42 patients (50.6%) underwent
surgical treatment: 34 patients had laparoscopic correction of the acute splenic flexure of the colon,
while in 8 patients laparotomy was performed with shortening (resection) of the transverse colon
and creation of an end-to-end anastomosis (Table 1).

Table 1. Distribution of patients according to age, sex, and type of treatment performed

No Treatment method to age sex Total
0-3 4-7 8-12 13 -18 boys girls
1. Conservative - 8 15 18 17 24 41
2. Laparoscopic surgery - 2 11 21 11 23 34
3 Laparotomy with - - 2 6 3 5 8
transverse colon
resection
Total - 10 28 45 31 52 83

Received: 1.04.2026 / Accepted: 27.04.2026
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Analysis of the reasons for patients’ visits to the clinic showed that 33 patients (39.8%) had
constipation as the main complaint, 36 patients (43.4%) presented with a combination of
abdominal pain and constipation, and 14 patients (16.9%) complained only of abdominal pain ().

Table 2. Reasons for patients’ initial hospital visit

Age Number of Complaint
patients Constipation | Constipation + pain Abdominal pain
0-3 - - -
4-7 10 4 4 2
8-12 28 14 8 6
13-18 45 15 24 6
Total 83 (100%) 33 (39,8%) 36 (43,4%) 14 (16,9%)

“In order to perform a differential diagnosis of the clinical signs observed in the patients,
special diagnostic methods were applied. Doppler ultrasonography was used primarily to assess
the presence or absence of venous congestion in the mesenteric veins of the transverse colon, as
well as to evaluate parameters such as blood flow velocity and vascular resistance. Irrigography,
as a contrast-enhanced radiographic examination, focused on the architectonics of the large
intestine, the coefficient of length change before and after contrast evacuation, the acuteness of the
splenic flexure angle, and changes in the position of the colon in horizontal and vertical body
positions. Virtual colonoscopy was performed to assess the anatomical and topographic features
of the large intestine. Colonoscopy was used to evaluate the degree of inflammatory changes in
the colonic mucosa and, additionally, to assess the sharpness of the splenic flexure angle based on
the passage of the endoscope tip through this region (Figure 1).
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Figure 2. Imaging findings: (A) irrigography, (B) virtual colonoscopy, (C) colonoscopy
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In order to determine the surgical approach, coefficients assessing the evacuatory function
of the colon in Payr syndrome were analyzed. Specifically, during irrigographic examination with
the colon filled with contrast medium, the length of the ascending colon (a), the transverse colon
(b), and the descending colon (¢) were measured. The sum of these three lengths (d) represented
the total length of the colon. Subsequently, the relative length coefficients of all three segments of
the colon were calculated separately (L1 [ascending colon] = a/d; L1 [transverse colon] = b/d; L1
[descending colon] = c¢/d) (Figure 2).

a — length of the ascending colon (Asc. col. length)

b — length of the transverse colon (Transv. col. length)
¢ — length of the descending colon (Desc. col. length)
d — total length of the colon

L1 (ascending colon) = a/d

L1 (transverse colon) = b/d

L1 (descending colon) = c/d

Figure 2. Relative length coefficient of the colon with contrast-filled large intestine

Using the same parameters, measurements were also performed after evacuation of the
contrast medium from the large intestine. Specifically, the length of the ascending colon (a), the
transverse colon (b), and the descending colon (c) were measured. The sum of these three lengths
(d) represented the total length of the colon. Subsequently, the relative length coefficients of all
three segments of the colon were determined separately (L2 [ascending colon] = a/d; L2
[transverse colon] = b/d; L2 [descending colon] = c¢/d) (Figure 3).
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By dividing the mean L1 value obtained with the large intestine filled with contrast medium
by the mean L2 value measured after contrast evacuation, the coefficient of colonic length increase
was determined. This approach allowed us to assess the evacuatory function of the large intestine,
the degree of elongation of the transverse colon, and the extent of manifestation of the ‘double

Payr fold’ (Table 3).

Table 3. Indices of the transverse colon length coefficient on irrigography in Payr syndrome

a — length of the ascending colon (Asc. col. length)
b — length of the transverse colon (Transv. col. length)
¢ — length of the descending colon (Desc. col. length)

d — total length of the colon
L2 (ascending colon) = a/d
L2 (transverse colon) = b/d
L2 (descending colon) = c/d

Figure 3. Relative length coefficient of the colon after
evacuation of the contrast medium from the large

intestine

ISSN-p 3080-8707
ISSN-e 3080-8715

Indicator Segments of the large Result
intestine Normal value Patients
L1 (contrast-filled state) Ascending segment ** 0,21+0,03 0,22+0,04
Transverse segment * 0,41+0,04 0,48+0,02
Descending segment * 0,37+0,02 0,35+0,06
L2 (after contrast Ascending segment ** 0,21+0,04 0,21+0,24
evacuation) Transverse segment * 0,43+0,05 0,57+0,04
Descending segment * 0,35+0,04 0,26+0,05
Length coefficient Ascending segment ** 1,11+0,29 1,29+0,32
Transverse segment * 1,04+0,11 0,88+0,12
Descending segment * 1,11+0,10 1,59+0,40

(*-P<0,01 ; ** - P>0,01)

“Determination of the colon length coefficient made it possible to select the appropriate
surgical treatment strategy for patients with Payr syndrome. When the length coefficient was less
than 0.8, particularly in the transverse colon, this was considered an indication for direct transverse
colon resection with end-to-end anastomosis. Conversely, when this parameter ranged between 0.8
and 1.0, a minimally invasive laparoscopic procedure involving division of the splenic flexure

ligament and pathological adhesions was indicated.
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In 34 patients, taking into account the high position of the splenic flexure of the colon,
impaired passage at this level, and the resulting dilation of the proximal segments of the colon with
associated reflux ileitis, laparoscopic division of the splenic flexure of the colon from ligamentous
structures and pathological adhesions was performed (Figure 4).

Figure 4. Laparoscopic division of the splenic flexure of the colon from ligamentous structures
and pathological adhesions in Payr syndrome

In turn, in 8 patients with Payr syndrome presenting with excessive elongation of the
transverse colon, normalization of the colonic arch was achieved by resection of the transverse
colon followed by creation of an end-to-end anastomosis (Figure 5).

Figure 5. Resection of the transverse colon with end-to-end anastomosis in Payr syndrome

The short-term and long-term outcomes of the patients were analyzed using the ‘Scale for
Analysis of Surgical Outcomes in Children with Payr Syndrome’ developed by our team (UzR
IMA DGU No. 22738, dated 02.03.2023). The following factors were taken into account: stool
characteristics according to the Bristol Stool Scale—type 1 (hard pellet-like stools), type 2 (hard
sausage-shaped stools), type 3 (sausage-shaped elastic stools), and type 4 (smooth, soft sausage-
shaped stools); intensity of abdominal pain; the percentage of contrast evacuation from the
intestine on irrigographic examination; and bowel movement frequency. Based on the presence of
these factors, outcomes were classified as good, satisfactory, or unsatisfactory. The symbol ‘-’
indicated the absence ofa factor, ‘+’ indicated moderate frequency of the factor, and ‘++’ indicated
constant presence. According to this scale, based on the total score of the evaluated factors, 15-21
points indicated a good outcome, 8-14 points a satisfactory outcome, and 1-7 points an
unsatisfactory outcome (Table 4).

Table 4. Scale for Analysis of Surgical Outcomes in Children with Payr Syndrome

13
Received: 1.04.2026 / Accepted: 27.04.2026



Yassawi Journal of Health Sciences, Nel(4), 2026

ISSN-p 3080-8707
ISSN-e 3080-8715

Factors Results
good Point | Satisfactory | Point | Unsatisfactory| Point
- S
= (&)
08 %° - 3 - 2 + 1
Q
= type 1
en
g
-g r - 3 + 2 + 1
O <
8 &
g § ++ 3 + 2 - 1
L n
23 —
R ++ 3 + 2 - 1
% A |type4d
Abdominal pain - 3 + 2 ++ 1
. . . More
antrast evacuation of the intestine on than 3 60-75% 5 Less than 50% 1
irrigography 0%
Bowel movement frequency Every 3 Once every 2 2 Once every 4~ 1
day days 5 days
total 21 14 7

Analysis of the short-term and long-term outcomes in 42 patients who underwent surgical
treatment showed good and satisfactory results in 37 cases (88.1%) and unsatisfactory results in 5
cases (11.9%). In patients with unsatisfactory outcomes, constipation and occasional abdominal
pain were observed. It was concluded that the unsatisfactory results in these 5 patients were due
to the concomitant presence of dolichosigmoid, and sigmoid colon resection via minilaparotomy
was performed. After the rehabilitation measures undertaken, satisfactory outcomes were
achieved.

Conclusion. Indications for surgical treatment in children with Payr syndrome include
failure of conservative therapy, increased frequency of abdominal pain, and the development of
reflux ileitis. In cases where elongation of the transverse colon is not pronounced, laparoscopic
descent (mobilization) of the splenic flexure is considered the preferred surgical approach.
However, in cases of excessive elongation of the transverse colon accompanied by venous
congestion in the mesenteric veins, transverse colon resection via laparotomy with end-to-end
anastomosis is deemed appropriate.
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SELECTION OF TACTICS AND METHODS OF SURGICAL TREATMENT OF
COMBINED PULMONARY AND HEPATIC ECHINOCOCCOSIS IN CHILDREN
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Abstract. Echinococcosis is one of the most severe and dangerous parasitic diseases in
many regions of the world. It is characterized by extensive organ involvement and a prolonged
chronic course, leading to the development of serious functional disorders of the affected organs.
To develop a treatment strategy and select the optimal surgical method for combined pulmonary
and hepatic echinococcosis in children. The treatment outcomes of 346 children aged 3 to 14 years
with various forms of echinococcosis were analyzed. Combined pulmonary and hepatic
echinococcosis was identified in 39 cases (11,3%). A comparative assessment of the effectiveness
of surgical interventions for combined pulmonary and hepatic echinococcosis in children showed
that comprehensive preoperative preparation, selection of a rational surgical approach and an
optimal operative technique, as well as active postoperative management, are the main components
contributing to successful and favorable treatment outcomes. When determining surgical tactics,
staging, and sequence of operations, it is necessary to consider the presence of echinococcal cysts
that pose the greatest risk in terms of complication development. The effectiveness of surgical
treatment of combined pulmonary and hepatic echinococcosis in children depends on the
localization of cysts and the presence of complications. It is reasonable to perform
echinococcectomy first on cysts that are most dangerous in terms of potential complications. All
other factors being equal, the staged surgical approach should preferably begin with the pulmonary
localization.

Keywords: children, echinococcosis, pulmonary and hepatic echinococcectomy.

BAJIAJIAPIATBI OKITE MEH BAYBIPIBIH KOCAPTAHFAH DXUHOKOKKO3BIH
XUPYPTUSUIBIK EMJIEYIIH TAKTUKACHI MEH DIICIH TAHJIAY

Ounna6eprenos O.', Kynycos M.2
'TamkenT MeMilekeTTik MenuIHa yHuBepcuTeTi (TamkenT K., ©O30ekcTaH)
?Koxa Axmet Scayu aThIHaFbl XalIbIKapablK Ka3ak-Typik YHUBEPCHTETI
(Typkicran, Ka3akcran)

AnpaaTna. DXUHOKOKKO3 - dJIEMHIH KeIlTereH aiMakTapbIH/Ia KeH TapaliFaH, eH ayblp api
KayinTi MapasuTTiK aypyiaapAblH Oipi. AypyablH HETi3Ti epeKIIeNiKTepiHe 3aKbIMJaHYIbIH KeH
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KesieMe OOJybl, Y3aKKa CO3bUIATHIH CO3BUIMAJbl aFbIMBl JKOHE 3aKbIMJAHFaH ar3allapiblH
KBI3METIHIH eyeyini OyY3bUIBICTaphIHA OKeyl jkKaranel. banamapmarbl eKme MeH OaybIpIbIH
KOCapJaHFaH SXMHOKOKKO3BIH XUPYPTUSUIBIK eMJICY/IIH TAaKTHKACHIH d31pIiey KOHEe OHTANIIbI 9JIiCiH
TaHay. OPTYpIIi SXUHOKOKKO3 TypJiepiMeH aybIpraH 3 ykacTtaH 14 xacka aeiinri 346 6anaHbIH eM
HoTIKenepi Tanganasl. Oy imrinae 39 sxarnpaitna (11,3%) exme MeH OaybIpIbpIH KOcapiiaHFaH
SXMHOKOKKO3bI aHBIKTANbI. banamapaarsl exiie MeH OaybIpIbIH KOCApIaHFaH SXMHOKOKKO3bIHA
KacaJFaH XUPYPTHSUIBIK apaiacyiapAblH THIMIUTITIH CaTBICTRIPMaIbl Oaraiay KemeH 11 ormeparus
QIJIBIHIAF bl TAWBIH/IBIK, YTHIM/IBI XUPYPTHSUIBIK KOJDKETIMALTIKTI )KOHE OTIePaHsIIBIK apaiacyIblH
OHTAWMIBl QMICIH TaHJAy, COHJai-aK omepanusgaH KeHiHr1 OeJceH[l KYpridy €MHIH COTTI Jpi
KOJalJbl HOTMKECIHE KON JKeTKI3Yy[AIH Herisri Kypamjac OeJlikTepl €KEHIH KepCeTTl.
OnepanysHbIH TAKTUKAChIH, KE3EHIUIIIH KOHE OPbIHAATY PETIH aHBIKTay/la aCKbIHYIap/AbIH JaMy
KayIll *OFapbl 3XMHOKOKKAJIBIK KHCTaJlapJblH OOJYbIH eckepy KaxeT. bamamapparbel exne MeH
OaybIpJIbIH KOCapjaHFaH 3XMHOKOKKO3BbIH XHUPYPTUSJIBIK EMACYAIH THIMAUIIIT KHCTalap.blH
OpHaJIacybIHa )KOHE aCKBIHYJIAPbIH 00TybIHA OalIaHBICTBI. DXUHOKOKKIKTOMHUSIHBI ACKBIHY KayTli
YKOFaphl KUCTaJapJaH OactaraH >keH. backa »karmainap TeH OoyiFaHIa, XUPYPTHSUIBIK eMACYIIH
KE3€HIUTINH OKIeNIK JIOKaTu3auusigan 0actay OpbIHIbI.
Tyiinai ce3nep: O6ananap, SXMHOKOKKO3, OKIIE MEH OaybIpABIH SXUHOKOKKIKTOMUSICHI.

BbBIBOP TAKTUKHN U CITOCOBA XUPYPI'HUECKOI'O JIEYEHUA
COYETAHHOI'O 9XMHOKOKKO3A JIETKAX U IIEYEHU Y TETEN

Ouunateprenos O.', )Kynycos M.2
!'TanrkeHTCKHi TOCYTapCTBEHHBIH MeTUIIMHCKHI yHuBepcuTeT (TamkeHT, Y30eKkucTaH)
2Me>I<L[yHapoz[HHI7I Ka3axCKO-TYPEIKHI YHUBEPCUTET UMEHHU X0k Axmena ScaBu
(Typkectan, Kazaxcran)

AHHOTaNUA. DXUHOKOKKO3 SIBIIIETCS OJHUM U3 HambOonee THKENBIX M OMACHBIX
napasuTapHbIX 3a00JeBaHMi BO MHOTHMX pPETHOHAX MHpa, KOTOPOE XapaKTepU3yeTcs
OOUIMPHOCTHIO TOPAXKEHUs, UIUTEIHbHBIM XPOHUYECKUM TEUCHHEM, BBI3BIBAIOIIUM pa3BUTHE
CepbE3HBIX HapylieHuN (yHKIUNA MOpakEHHBIX OpraHoB. Pa3paboTka crpareruu u BBIOOD
crocoba XUPYPrUYECKOTO JICYEHHsI COYETAHHOTO AXMHOKOKKO3a JIETKUX W TEYeHH Yy JIeTei.
[Ipoananu3upoBaHbl pe3yabTarsl JeueHus 346 nereit B Bo3pacrte oT 3-X A0 14 set ¢ pa3nuyHbIMU
(hopMaMu SXUHOKOKKO3a, U3 KOTOphIX B 39 (11,3%) ciyuasix BBISIBJIEH COUETAHHBINA 3XWHOKOKKO3
nérkux W medeHd. CpaBHUTENbHas oOIleHKa 3(P(PEKTUBHOCTH BBITIOTHEHHBIX OIEPATUBHBIX
BMEIIATEIbCTB COYETAHHOTO SXMHOKOKKO3a JIETKUX U MEUEHH Y JIeTEH MOoKa3ajio, YTO KOMIUIEKCHAs
MpeIoTepalMOHHasl  MMOATOTOBKA, BHIOOP PpallMOHAIBHOTO XUPYPrHYECKOTO JOCTyNa U
ONTUMAJIBHOTO METOJA ONEPAaTUBHOTO BMEIIATEIBCTBA, AKTUBHOE MOCICONEPALIMIOHHOE BEACHUE
OOJNBHBIX SIBISIOTCS OCHOBHBIMU COCTABISIONIMMHU B YCIEIIHOM U OJarompusiTHOM HUCXOJe
neuenus. [Ipu onpeneneHny TaKTUKH, STAITHOCTH U MO CJIE0BATEIBHOCTH OTNEepaIiii He0OX0 MO
YUUTBIBATh HATUYHME SXUHOKOKKOBBIX KHUCT, KOTOPBIEC MPEACTABISIOT HAUOOJBIIYIO OMACHOCTh B
IJIaHEe Pa3BUTUA OCJIOKHEHUH. O(P(HEKTUBHOCTh XUPYPTUYECKOTO JIEYCHHS] COUYETAHHOTO
AXMHOKOKKO3a JIETKUX U MEYEHU y JETEeH 3aBUCUT OT JIOKAIM3ALUU KUCT U HATMYUS OCJIOXKHEHUH.
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[TocnenoBarenbHOCTh IXMHOKOKKIKTOMHMHU JIOTMYHO HPOBOAMTH HAa KHCTaX HamOoJiee OMAacHBIX
pa3BuTHEM OCIOXHEHHH. [Ipu Ipyrux paBHBIX OOCTOSITEIBCTBAX STAIMHOCTH OIEPATHBHOTO
BMEIIIATENIbLCTBA LEJIECO00Pa3HO HAYMHATH C JIETOYHOM JIOKAIN3aLUK.

KurroueBbie €j10Ba: 1€TH, SXMHOKOKKO3, SXMHOKOKKIKTOMHS JIETKUX U ITEYECHHU.

Introduction. Echinococcosis is one of the most severe and dangerous parasitic diseases
in many regions of the world. It is characterized by extensive organ involvement and a prolonged
chronic course, leading to the development of serious functional disorders of the affected organs
[2, 7, 9]. According to WHO data, echinococcosis continues to occupy a leading position in terms
of prevalence; in endemic areas, the incidence in humans reaches up to 50 cases per 100,000
population per year [5, 10, 11, 12]. In a number of countries where hydatid echinococcosis is an
endemic pathology, its elimination has been elevated to the level of a national priority, and special
national programs for disease control and prevention are being developed. Owing to the
implementation of such programs, the disease has been practically eradicated in several countries
that were previously unfavorable with respect to echinococcosis [13].

Analysis of the literature data and our own observations indicates that the proportion of
echinococcal disease in the structure of surgical morbidity has increased over recent decades from
4-8% to 20%; simultaneous involvement of two or more organs has risen from 4% to 26.7%. At
the same time, mortality associated with surgical treatment ranges from 2 to 7%. The frequency of
purulent complications has increased to 17.9-28.5%; postoperative recurrence of echinococcosis
amounts to 5-12%, and the formation and suppuration of a residual cavity after echinococcectomy
is observed in 7-20% of cases [1, 3, 6, 8]. In recent years, there has been an increase in
simultaneous involvement of multiple organs, as well as in the formation of centrally located cysts
causing deformation of the anatomical structures of the organ and severe impairment of their
function. The severity and peculiarities of the clinical course, difficulties of early diagnosis, and
the variety of surgical treatment methods make this pathology one of the most challenging
problems of modern medicine.

At present, the treatment of echinococcal disease presents certain difficulties. Despite the
fact that numerous treatment options for this parasitic disease have been proposed worldwide,
debates regarding the effectiveness of one method or another continue to be discussed at many
international forums and conferences. Long-term comprehensive studies of the problem of
echinococcosis have led to the conclusion that complex surgical treatment is the only effective
method, regardless of the degree of radicality. This applies equally to uncomplicated and
complicated, multiple, polyorgan, and combined forms of the disease.

The presented data demonstrate the relevance of early diagnosis and timely surgical
treatment of various forms of echinococcosis in children, which served as the basis for conducting
the present study.

Aim of the study. To develop a strategy and determine the optimal method of surgical
treatment for combined echinococcosis of the lungs and liver in children.

Materials and methods. The present study is based on the results of examination and
treatment of 346 children aged 3 to 14 years with various forms of echinococcosis. Among them,
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combined echinococcosis of the lungs and liver was identified in 39 cases (11.3%). Echinococcosis
of the right lung and liver was detected in 18 cases (5.1%), of the left lung and liver in 14 cases
(4.1%), and involvement of both lungs and the liver in 7 patients (2.1%) (Figure 1).
All patients admitted to the clinic with echinococcosis underwent clinical, laboratory, and
instrumental examinations. The main diagnostic methods included plain chest radiography,
ultrasound examination of the lungs and liver, and multislice computed tomography.

Results and discussion. The success of surgical treatment of echinococcosis was
determined by the stage of the disease, the anatomical and topographic localization of the parasite,
the size of the cysts, the presence of complicated forms, the patient’s age, the state of
immunobiological defense mechanisms, and the presence of concomitant diseases. These factors
significantly influenced the choice of tactics and the rational sequence of surgical interventions in
combined echinococcosis of the lungs and liver in children, thereby determining the operative risk.
In our observations, in all 39 cases of combined echinococcosis of the lungs and liver, tactical
decisions were based on the principles of organ-preserving surgery. Patients were operated on after
appropriate preoperative preparation aimed at improving the general condition, reducing
intoxication and allergic background, enhancing immunological parameters, and normalizing the
main functional indices of vital organs.

Figure 1. Organ localization of combined echinococcosis of the lungs and liver

In cases of combined involvement of the right lung and liver, one-stage echinococcectomy
was performed in 14 patients (35.9%); in combined involvement of the left lung and the left lobe
of'the liver, in 5 patients (12.8%). The rationale for one-stage interventions was the localization of
cysts in the middle and lower lobes of the right lung and in segments VII-VIII of the liver, as well
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as cyst localization in the lower lobe of the left lung and in segments I-II of the liver. In these
cases, the surgical approach was a lateral or posterolateral thoracotomy in the seventh—eighth
intercostal space with simultaneous transdiaphragmatic echinococcectomy of the liver. In the
remaining 20 patients (51.3%) with combined lung and liver involvement, two- and three-stage
echinococcectomy was performed, since cyst localization did not allow for their simultaneous
removal; the interval between surgical stages did not exceed 2 months. We believe that one-stage
echinococcectomy of the lungs and liver is possible only in the absence of significant technical
difficulties in mobilizing both organs, when both procedures can be performed through a single
incision. In such situations, this approach is justified, as it eliminates the need for repeat surgical
intervention.

The sequence of removal of echinococcal cysts was determined by their size and the
presence of complications, which facilitated subsequent stages of surgery from a technical
standpoint. Priority was given to the removal of larger cysts to prevent their intraoperative rupture
in case of accidental iatrogenic injury. Subsequently, echinococcal cysts that did not interfere with
free manipulation within the operative field were removed, thereby creating favorable conditions
for completion of the procedure without complications.

Determining the sequence of echinococcectomy was particularly challenging in 7 patients
with bilateral pulmonary echinococcosis combined with liver involvement. In 2 patients with large
and complicated liver cysts, the first stage of surgical intervention was performed on the liver,
followed by surgery on the lungs (Figure 2).

Figure 2. Echinococcal cyst occupying the entire left lobe of the liver.

In cases of single-cyst involvement of both lungs and the liver (3 observations), the cysts
were approximately equal in size and showed no signs of complications. In these patients,
multistage surgical treatment was performed with an interval of 2-3 months, with the sequence of

20
Received: 1.04.2026 / Accepted: 27.04.2026



Yassawi Journal of Health Sciences, Nel(4), 2026 ISSN-p 3080-8707
ISSN-e 3080-8715

operations beginning with the pulmonary localization. In the presence of multiple bilateral
echinococcosis of the lungs and liver (2 patients), the staging of surgical interventions was
determined by the greater number of cysts in the affected organ.

A mandatory condition for the successful performance of surgical interventions in
echinococcosis is strict adherence to measures aimed at preventing contamination of surrounding
organs and tissues with parasite elements. An essential requirement for achieving ablasty during
pulmonary echinococcectomy, in our opinion, is preliminary short-term occlusion of the lobar
bronchus of the affected segment during evacuation and sanitation of the cyst cavity. This approach
allowed us to significantly reduce intraoperative and postoperative complications (Figure 3).

Figure 3. Schematic illustration of short-term occlusion of the lobar bronchus

This technique is considered appropriate and is used by us during echinococcectomy of
medium-sized, large, and complicated cysts, when the risk of endobronchial leakage of
echinococcal fluid is particularly high. Prior to tracheal intubation, obturation of the lobar
bronchus supplying the segment containing the echinococcal cyst is performed. We consider this
stage of echinococcectomy to be fundamental both in terms of ensuring the ablasty of the operation
and in preventing bronchopulmonary complications resulting from the entry of contact chemical
germicidal agents into the bronchi.

The technical steps of echinococcectomy were conventional: isolation of the cyst with
gauze pads soaked in a contact-acting germicidal solution; puncture of the cyst and evacuation of
its contents; cystotomy; removal of the chitinous membrane; treatment of the cyst bed with a
betadine—alcohol solution; electrocoagulation of the entire inner surface of the fibrous capsule;
closure of bronchial and biliary fistulas; and complete obliteration of the residual cavity by
capitonnage. In our clinic, a modified capitonnage technique using figure-of-eight layered sutures
(cross-layer sutures) has been introduced and successfully applied for obliteration of the cyst
cavity (Figure 4).
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Figure 4. Schematic illustration of capitonnage performed using figure-of-eight layered
sutures

When performing capitonnage with figure-of-eight layered sutures, we strictly adhere to
the rules of suture placement: from the depth toward the surface, parallel to vessels, bronchi, and
bile ducts, in order to avoid their injury and deformation. At the same time, we always strive to
achieve complete apposition of the opposing walls of the fibrous capsule, which ensures their
reliable fusion even in the presence of small bronchial and biliary fistulas. The advantages of this
method of obliterating the residual cavity include significant time savings, hermetic sealing,
creation of favorable conditions for healing of the lung and liver due to the alignment of
corresponding tissue surfaces, as well as a reduction in ischemic zones.

The use of electrocoagulation during echinococcectomy was based on several practical
considerations. First of all, coagulation of small bleeding vessels, bronchial and biliary fistulas
was performed to prevent postoperative complications such as accumulation of blood, mucus, and
bile in the residual cavity. In turn, electrocoagulation of the entire inner surface of the fibrous
capsule led to the formation of a delicate coagulation eschar that functioned as a biological barrier;
at the same time, the fibrous capsule itself became denser, contracted, and its surface area
decreased. In addition, electrocoagulation of the inner surface of the fibrous capsule exerted a
pronounced antimicrobial and anti-scolicidal effect as a result of thermal impact on protoscolices
located both within the fibrous capsule itself and pericystically at a depth of up to 1 cm. This was
confirmed by our histological and electron microscopic studies (Figure 5).
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Figure 5. Alteration and destruction of protoscolices (treatment with betadine and
electrocoagulation).

Despite strict adherence to all principles of ablasty during surgery and the introduction of
various chemical and physical methods of action against the parasite, the recurrence rate of the
disease remains high, reaching 12-33% [4]. In this regard, chemotherapy was administered in the
preoperative and postoperative periods in order to sanitize the child’s body from echinococcosis
and to prevent disease recurrence. For this purpose, chemotherapy was carried out using the
anthelmintic drug Zentel, which has demonstrated high efficacy and a broad spectrum of activity.
Zentel was prescribed to all patients as a mandatory component of treatment; the daily dose was
10 mg/kg, administered in two divided doses for 14 days, followed by a repeated course after 2
months. Studies have shown that the anthelmintic drug Zentel causes irreversible disturbances in
glucose utilization by the helminth and inhibits ATP synthesis. It exerts a destructive effect on the
germinal elements of echinococcus by disrupting the function of the cellular microtubular
apparatus and damaging tubulin protein. As a result, biochemical disorders develop within the cell,
including inhibition of glucose transport and fumarate reductase activity, which underlies
suppression of cell division at the metaphase stage. This mechanism is responsible for the
inhibition of oviposition and larval development of helminths.

The results of the study demonstrated that the criteria for assessing the immediate and long-
term outcomes of the effectiveness of surgical treatment of combined echinococcosis of the lungs
and liver were the presence or absence of complications and disease recurrence. Our data indicated
satisfactory function of the operated lungs and liver, and no recurrences of the disease were
observed in our series. We believe that the combination of surgical intervention and chemotherapy
constitutes the main criterion for preventing disease recurrence and achieving complete recovery
of patients with echinococcosis.

Thus, comprehensive preoperative preparation, selection of a rational surgical approach
and the optimal method of surgical intervention, as well as active postoperative management, are
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the main components of a successful and favorable treatment outcome. Surgical tactics in
combined echinococcosis of the lungs and liver in children are rather complex, which is explained
by the staged nature and sequence of echinococcectomy depending on cyst localization and the
presence of complications. When determining the sequence of operations and the choice of surgical
access, it is logical to perform echinococcectomy first in those areas where cysts pose the greatest
risk of complications. Under otherwise equal conditions, it is advisable to begin staged surgical
intervention with the pulmonary localization.
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EFFECTIVENESS OF PROGNOSTIC SCALES IN BREAST CANCER WITHIN THE
ONCOLOGY SERVICE OF KAZAKHSTAN
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Abstract. The primary aim of this study is to conduct a comprehensive comparative
evaluation of the accuracy, clinical effectiveness, and applicability of the TNM, Nottingham
Prognostic Index (NPI), and other international prognostic models based on biological and
pathological parameters in predicting breast cancer outcomes within the oncology service of
Kazakhstan. This retrospective study was conducted using data from the national cancer registry
and medical records of regional oncology centers for the period 2015-2025. Patients’ demographic
characteristics, tumor features, TNM stage, histological grade, lymph node status, molecular
subtypes, and treatment strategies were analyzed. Statistical analysis was performed using SPSS
and R software. The expected findings may indicate that relying solely on the TNM scale as an
anatomical classifier is insufficient for prognostic assessment of breast cancer in Kazakhstan.
Gradual implementation of the Nottingham Prognostic Index in clinical practice may improve risk
stratification, support more personalized treatment selection, and enhance the overall effectiveness
of oncological care.

Keywords: breast cancer, TNM, Nottingham Prognostic Index, prognosis, Kazakhstan.
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KJIMHHUKAJIBIK THIMAUTITIH KOHE KOJJaHy MYMKIHIIKTEpPiH KaH-)KaKThl CaJbICTHIPMAbI Oaranay.
byn perpocnektuBti 3eprrey 20152025 kpuimap — apaibIFBIHAAFBl  PECITYOIMKAIBIK
OHKOJIOTHSUTBIK PETHCTP MEH OHIPIIIK OHKOJIOTHSUIBIK OPTANIBIKTAPAbIH MEUIIMHAIBIK KY>KaTTaphl
Herizinge kypriziani. [lamuentrepain nemorpadusiablk aAepekrepi, icik cumarramanapsi, TNM
CaThICHI, THUCTOJOTHUSJIBIK Irpaganus, JuMmda TYHIHACPIHIH >KaFaaibl, MOJICKYIAIBIK MOATUITEP]
MKOHE eM TaKTUKachl TangaHaasl. Cratuctukanslk eHaey SPSS sxone R Oarnapiamanapsl apKblibl
xyprizinai. Kyrinerin motmxenep Kaszakcran skarmaiipiama cyt Oe3i Karepoi icirine Ooimkam
xacayna TNM mikanacklH TeK aHaTOMUSUIIBIK KI1acCU(PUKATOP PETIHIE KOJAAHY KETKLTIKCI3 00ITybI
MYMKIH ekeHIH kepcereai. NPI mikamachblH KIMHUKANBIK TOKIpHOEre Ke3eH-KE3€HIMEH EHTI3y
MaUEeHTTePAIH Kaylll JeHTeWiH IaiIpeK cTpaTuduKalusaiayFra, eM TaKTHKAchlH JKEKEJIEeHJIpyre
YKOHE OHKOJIOTHSUIBIK KOMEKTIH THIMJUIINH apTThIpyFa MYMKIHAIK Oepyl BIKTUMAJL.

Tyiiin ce3nep: cyt 6e31 00bipb1, TNM, Nottingham Prognostic Index, 0omxam, Kazakcran.

3OOEKTUBHOCTH MPOTHOCTUYECKUX IIKAJI ITPU PAKE MOJIOYHOM
JKEJIE3bI B OHKOJIOTHMYECKOM CJIYKBE KABAXCTAHA (OB30P
JIMTEPATYPBI)

Asuséexosn T.!, Capyapos E.!, Anubex A6npamos A. >
1Me>1<z[sz;1poz[HI)H7I Ka3axCKO-TYPEIKHI YHUBEPCUTET UMEHHU Xomka AxMena Scasu
(Typkectan, Kazaxcran)
2TOO menumuHCKHil 1eHTp «AmuHa» (Typkecran, Kazaxcran)

AnHoTanus. [lpoBeneHne BCECTOPOHHIOKD CpPaBHUTENIBHYIO OLEHKY TOYHOCTH,
KIMHAYECKOH A((PEKTUBHOCTH W BO3MOXKHOCTeH mnpuMeHeHus cucteM TNM, Nottingham
Prognostic Index (NPI) u apyrux MexayHapOIHBIX MPOTHOCTHYECKUX MOJICTICH, OCHOBAaHHBIX Ha
OMO0JIOrO-NaTOJIOTUYECKUX MOKA3aTelAX, IPU ONPEACTICHUH MPOTHO3a paka MOJIOYHOMU JKeJe3bl B
oHKoslornyeckoi cimyx6e Kazaxcrana. JlanHOoe peTpOCHEeKTHUBHOE HUCCIEIOBAHHE MPOBEIECHO Ha
OCHOBE JIaHHBIX PECIYOIMKAHCKOTO OHKOJIOTMYECKOTO PErucTpa U METUIIMHCKON TOKYMEHTAINH
PETHOHAJIBHBIX OHKOJOTMYECKMX IeHTpoB 3a mnepuoa 2015-2025 rr. AHaau3upoBaUCh
nemMorpaguueckue XapaKTepUCTHKU MallMeHTOB, OCOOCHHOCTHM omyxonu, cragus TNM,
TUCTOJIOTMYECKAasl Tpajalus, COCTOSAHUE NTUMGATHUYECKUX Y3JI0B, MOJEKYISpPHbIE MOATHIBI U
neueOHast TakTuka. CraTucTuueckas o0OpaboTKa BBIIIOJIHEHA C UCIONIb30BaHUEM MporpamMM SPSS
n R. OxunaeMble pe3yinpTaTbl MOTYT IOKa3aTh, YTO HCIOJb30BaHUE TONbKO wikaiasl TNM B
KaueCTBE aHATOMHUYECKOTO KJIACCH(PHMKATOpa HETOCTAaTOYHO AJISl MPOTHOCTUYECKOM OIIEHKH paka
MoJIo4uHOI1 kene3bl B Kazaxcrane. [TosranHoe BHeapenue mkaisl Nottingham Prognostic Index B
KJIMHUYECKYI0 MPAKTUKY MOXET CIOCOOCTBOBaTh 0Oosiee TOUHOW CTparu(UKaluu pHCKa,
NEPCOHATN3AIMHN Je4eOHON TAKTUKU U MOBBIIIEHUIO 3(PPEKTUBHOCTH OHKOJIOT MYECKOH MOMOIIIH.

KiroueBsble ciioBa: pak MmosiouHo# xene3sl, TNM, Nottingham Prognostic Index, nporxos,
Kazaxcran.
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Introduction. Breast cancer is one of the most pressing medical and social problems in
modern oncology. Worldwide, this disease ranks first in the structure of malignant neoplasms
among women, and both incidence and mortality rates continue to increase annually [1]. In the
Republic of Kazakhstan, breast cancer is also recognized as a widespread oncological pathology
that requires improvement in early diagnosis and effective treatment strategies [2]. The biological
heterogeneity of the disease course, its morphological features, and the complexity of prognostic
assessment necessitate in-depth scientific investigation. Standardized staging of oncological
diseases plays a decisive role in current clinical practice. In leading centers and many countries
worldwide, the TNM system (AJCC/UICC) is used as the official standard for describing
malignant tumors [3]. This system is based on the assessment of the anatomical extent of disease
and is aimed at determining the size of the primary tumor (T), the status of regional lymph nodes
(N), and the presence of distant metastases (M) [4]. The widespread clinical use of the TNM
classification reflects its universality, standardization, and compatibility with international
research. At the same time, alternative prognostic systems for breast cancer based on
morphological parameters also exist. Among them, the Nottingham Prognostic Index (NPI)
occupies a special place. This index combines tumor size, histological grade, and the extent of
lymph node involvement, allowing stratification of patients into risk groups [5]. NPI has been used
in clinical practice in the United Kingdom and other European countries for many years and is
recognized as an effective prognostic tool for breast cancer [6]. However, in Kazakhstan the NPI
system has not been officially implemented and is rarely used in routine practice. This means that
prognostic assessment largely relies on the TNM system. Because the TNM classification is based
primarily on anatomical characteristics, it does not always fully reflect the biological
aggressiveness and morphological features of the tumor [7]. In contrast, the NPI index incorporates
histological tumor properties and has demonstrated high prognostic accuracy in numerous
international studies [8]. Therefore, evaluating the comparative effectiveness of these two systems
in the Kazakh population is both scientifically and clinically important. The relevance of this study
is explained by several aspects. First, the high prevalence of breast cancer in Kazakhstan increases
the need for accurate and reliable prognostic indices [2]. Second, determining the comparative role
of TNM and NPI in prognostic assessment may support more personalized clinical decision-
making. Third, evaluating the feasibility of implementing the NPI system in Kazakhstan may
provide new opportunities to improve the quality of oncological care [9].

Objective: To compare the prognostic accuracy of the TNM (AJCC/UICC) and
Nottingham Prognostic Index (NPI) systems based on the analysis of breast cancer patient data in
Kazakhstan and to determine their clinical applicability.

Materials and methods. This retrospective study was conducted using data from the
national cancer registry and medical records of regional oncology centers for the period 2015-
2025. Patients’ demographic characteristics, tumor features, TNM stage, histological grade, lymph
node status, molecular subtypes, and treatment strategies were analyzed. Statistical analysis was
performed using SPSS and R software. Survival curves were calculated using the Kaplan—Meier
method, and differences between groups were assessed using the log-rank test. Prognostic
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accuracy was evaluated using the AUC and Harrell’s C-index. All data were stored in a
confidential, coded format.

Results and Discussion.

Integration of NPI into Contemporary Treatment Decision-Making. Several international
guidelines published between 2000 and 2010 recommended the Nottingham Prognostic Index
(NPI) as an adjunct tool for planning adjuvant therapy. Without replacing TNM, NPI helped
identify patients at borderline risk and distinguish those most likely to benefit from chemotherapy.
A meta-analysis including more than 20,000 European and Asian patients demonstrated that the
combination of NPI with molecular subtype had significantly greater prognostic power than TNM
or subtype alone [10]. NPI has also been applied in clinical trials. For example, in HER2-targeted
neoadjuvant therapy trials, risk stratification using NP1 proved effective in selecting candidates
with a higher likelihood of achieving pathological complete response [11]. As the international
use of NPI expanded, several updated versions were tested. The most widely known modified NPI
(MNPI) incorporated additional biological variables such as lymphovascular invasion (LVI) and
the Ki-67 proliferation index. Studies from Germany and Italy showed that MNPI improved risk
discrimination, particularly among luminal B patients [12]. A study conducted in the United
Kingdom demonstrated that combining NPI with the 21-gene recurrence score (Oncotype DX)
increased prognostic accuracy and helped avoid unnecessary chemotherapy in intermediate-risk
groups [13]. Nevertheless, despite these innovations, the classical NPI formula remains the most
extensively studied and the most accessible tool across diverse healthcare settings.

Limitations of TNM and Rationale for Complementary Tools. Although TNM remains the
global standard, it has recognized limitations. Anatomical staging does not fully capture disease
behavior in the following situations:

e Dbiologically aggressive small tumors (e.g., T1 triple-negative or HER2-positive tumors);
e indolent large tumors, particularly low-grade luminal A cancers;

e node-negative but biologically high-risk tumors;

e patients with discordant imaging and histological findings.

A large European analysis showed that in stage 11 breast cancer, 10-year survival differed
by up to twofold depending on biological subtype despite identical TNM stage [14]. An Australian
study demonstrated that TNM alone underestimated recurrence risk in young premenopausal
women, whereas NPI provided more accurate prognostic stratification [15].

Comparative Survival Prediction: TNM vs NPI. Direct comparisons help clarify the global
significance of NPI. A landmark study by Rakha and colleagues confirmed that NPI demonstrated
higher prognostic accuracy (C-index) than TNM across multiple cohorts [16]. NPI also showed
consistent performance during external validation in Asian and European international datasets.
Another comparative analysis from Italy reported that inclusion of histological grade (a core
component of NPI) improved survival prediction across all TNM stages, including stage 111 disease
[17]. This finding confirmed histological grade as a biologically universal prognostic marker. A
systematic review published in The Breast journal concluded that NPI consistently outperformed
TNM in early-stage disease and was particularly useful for patients with borderline lymph node
positivity [18].
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Epidemiology and Registry Challenges in CIS Countries. The Commonwealth of
Independent States (CIS)—countries of the former Soviet Union—continues to reorganize
oncology registration, screening, and treatment systems. However, in many of these countries,
unified European standards and comprehensive databases for breast cancer are still not fully
established. According to the study “Comparison of breast cancer and cervical cancer stage
distributions in ten newly independent states of the former Soviet Union,” a large proportion of
breast cancer cases in CIS countries (Armenia, Belarus, Georgia, Kazakhstan, Kyrgyzstan,
Moldova, Russia, Ukraine, Uzbekistan, etc.) were registered at stages I-11 between 2008 and 2017.
In the 2013-2017 period, more than 50% of cases across the CIS—and over 75% in Belarus,
Kazakhstan, and Ukraine—were diagnosed at stages I-11 [19]. This suggests that screening and
primary diagnostics are functioning to some extent; however, the quality of follow-up care and
treatment remains heterogeneous. Importantly, the quality of population data varies substantially
by region and by registry completeness. For example, in Russia between 2000 and 2020, the
number of registered breast cancer cases and screening intensity increased markedly, but
comprehensive morphological and histological statistics have not always been publicly available
[20]. Demographic variability also plays a role. Studies indicate that in Russia a notable proportion
of younger women were not registered at early stages but were diagnosed later, which may
contribute to delayed detection [21]. Thus, although TNM classification is used across the CIS
region, incomplete data capture, registry quality variability, and limited biological/pathological
information create significant barriers. This situation highlights the need for implementing NPI or
other prognostic models and for further standardization of oncological data systems.

CIS Comparative Data. The multicountry analysis [19] comparing 10 CIS states showed
marked variation:

e Belarus, Kazakhstan, and Ukraine - more than 75% of patients diagnosed at stages I-I1;
e other countries - more than 50% diagnosed at stages I-I1.

This indicates that while screening and early detection exist to some degree, treatment
quality, registry completeness, and standards vary considerably between countries. However,
many regional datasets remain primarily quantitative without detailed clinical characterization -
for example, lacking data on lymph node involvement (N), tumor biology, morphology, and
molecular subtypes. This significantly limits the application of combined TNM-morphology or
NPI-based approaches. In Kazakhstan specifically, although TNM is officially used in cancer
registration, published studies applying NPI remain scarce. This directly supports the relevance of
investigating and implementing NPI within the national context.

Conclusion: Need for TNM-NPI Complementarity in CIS Countries. Across the CIS
region-including Russia, Belarus, Kazakhstan, Ukraine, and others-breast cancer registration and
management are primarily based on the international TNM standard. While this framework
performs well, limitations in histological and molecular data availability, registry quality
variability, and region-dependent reporting restrict the prognostic and clinical universality of
TNM. Under these conditions, NPI or locally adapted prognostic indices-particularly where
histological grade and lymph node data are available-may have substantial clinical value. The use
of NP1 could:
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e improve stratification of early and intermediate-stage patients;

e reduce overtreatment and undertreatment;

e provide prognostic insight where molecular testing is unavailable;

e support more effective clinical decision-making (chemotherapy, adjuvant therapy).

At the same time, improving the quality of national cancer registries and clinical statistics
across CIS countries remains critically important. This direction also provides a strong foundation
for future dissertation work.

Epidemiology and Screening in Kazakhstan. In Kazakhstan, breast cancer is one of the
most common oncological diseases among women. According to the 2020 National Cancer
Report, the number of newly diagnosed cases reached approximately 5,500-6,000 patients, while
the mortality rate was about 12-14 per 100,000 women [21]. Screening programs have been
implemented since 2008. The proportion of early detection through mammography has increased
significantly since the 2010s, particularly in the cities of Almaty, Nur-Sultan, and Shymkent.
However, screening coverage in rural areas remains relatively low, at approximately 30—40% [22].
Use of TNM in Kazakhstan and Clinical Practice. In Kazakhstan, the TNM classification is used
as the standard in clinical oncology. The most commonly registered stages are:

o I-11 - 65-70%
o 1 - 20-25%
o IV - 5-10% [61].

These indicators are close to international benchmarks; however, late diagnosis remains an
issue in some regions. Inaddition, insufficient pathological and molecular data limit the prognostic
value of TNM-based assessments [23].

Potential and Applicability of NPI. The Nottingham Prognostic Index has not yet been
widely implemented in Kazakhstan, although pilot studies have been conducted in several
university clinics and research settings. For example, a clinical study conducted at KazNMU in
Almaty involving 250 patients demonstrated that NPI showed higher effectiveness than TNM in
stratifying early-stage disease [24]. These findings indicate the potential for implementing NPI in
clinical practice in Kazakhstan, particularly in centers where molecular testing is limited.
Diagnostic performance varies across regions of Kazakhstan:

e Almaty, Astana - early detection: 60—-70%
¢ Northern and Eastern regions - 40-50% [25].

These disparities increase the importance of both TNM-based registration and the
application of prognostic models such as NPI. Implementation of NPl may improve accurate
stratification of early- and intermediate-stage patients, thereby supporting more appropriate use of
adjuvant therapy [26].

Molecular and Histological Parameters. Studies from Kazakhstan indicate that ER, PR,
HER?2 status and histological grading of breast cancer have significant prognostic value alongside
TNM staging. One retrospective study of 300 patients showed that when NP1 was applied, 5-year
overall survival was predicted more accurately than with TNM alone [27]. This supports the
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practical value of integrating TNM and NPI in Kazakhstan, especially in settings where
comprehensive molecular testing is not always feasible.

Recommendations and Future Directions. Although TNM remains the standard in
Kazakhstan, the introduction of NPI or other integrative prognostic models may help address
several key issues:

1. Stratification of patients detected at early stages;

2. Reduction of overtreatment and undertreatment;

3. More efficient allocation of healthcare resources;

4. Enhancement of national cancer registry data quality [28], [29], [30], [31], [32].

Thus, the combined use of TNM and NPI in Kazakhstan has substantial potential to
improve clinical decision-making, optimize treatment strategies, and enhance prognostic
assessment in breast cancer care.

Conclusion: Preliminary analyses suggest that breast cancer in Kazakhstan may frequently
be diagnosed at stages I1-I11, which could potentially affect the performance of prognostic models.
The TNM system may remain an effective tool for describing the anatomical extent of disease;
however, its ability to predict long-term outcomes may be limited. The Nottingham Prognostic
Index (NPI), by integrating tumor size, lymph node involvement, and histological grade, is
expected to demonstrate higher prognostic accuracy. During ROC analysis, the AUC value of NPI
may be higher than that of the TNM system. In addition, Kaplan—Meier curves are likely to show
clearer stratification of risk groups according to NPI, whereas a certain degree of overlap may
persist between TNM stages.
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RESTLESS LEGS SYNDROME IN PREGNANCY: PREVALENCE, SYMPTOM
SEVERITY AND TREATMENT EFFECTIVENESS

Raimova M. =", Yodgarova U. %', Nuskabayeva G. """, Sadykova K. 2.2,

Azizkhojayeva D. 2
ITashkent State Medical University (Tashkent, Uzbekistan)
2Khoja Akhmet Yassawi International Kazakh-Turkish University (Turkistan, Kazakhstan)

Introduction. The aim of this study was to assess the prevalence, clinical features, risk
factors, and treatment effectiveness of restless legs syndrome (RLS) in pregnant women. A
prospective observation was conducted on 56 pregnant women with clinically verified RLS. It was
found that symptom onset predominantly occurs during the second and third trimesters and is
associated with iron deficiency, sleep disturbances, and increased anxiety. Moderate therapeutic
response was observed with iron supplementation and non-pharmacological intervention. To
analyze the clinical and functional features of RLS in pregnant women and assess the effectiveness
of combined therapy in the observed cohort. The study included 56 pregnant women aged 19-38
years presenting with nighttime discomfort in the legs, meeting the diagnostic criteria of the
International Restless Legs Syndrome Study Group (IRLSSG). Each participant underwent
clinical assessment using the IRLS severity scale, Pittsburgh Sleep Quality Index (PSQI), and
Hospital Anxiety and Depression Scale — Anxiety subscale (HADS-A). Laboratory tests included
hemoglobin, ferritin, and serum iron levels. RLS symptoms appeared predominantly in the second
(41.1%) and third (50.0%) trimesters, while only 8.9% of patients reported onset in the first
trimester. Eighty-two percent reported significant sleep disturbances, including difficulty falling
asleep, frequent awakenings, and light sleep. Sixty-four percent experienced increased daytime
sleepiness and reduced performance. Seventy-one percent of patients had pain, tingling, or itching
in the extremities, aggravated by sitting or lying down. Ferritin deficiency (<30 ng/mL) was
detected in 73% of women, with 32% presenting with anemia (Hb <110 g/L). Mean ferritin before
therapy was 19.4 = 8.7 ng/mL. Patients without iron deficiency had milder disease: mean IRLS
scores were 5—6 points lower, and PSQI sleep quality scores were 3—4 points better (p < 0.05).
Early diagnosis and timely iron supplementation are essential components of pregnancy
management and contribute to improved maternal and perinatal outcomes.

Keywords: restless legs syndrome, pregnancy, iron deficiency, sleep disturbance, perinatal
neurology.

34
Received: 14.03.2026 / Accepted: 27.04.2026


http://doi.org/10.47526/YJoHS-2026.4-22
https://orcid.org/0000-0002-5933-3665
https://orcid.org/0000-0002-7846-4417
https://orcid.org/0000-0003-2139-3221
https://orcid.org/0000-0001-8623-2539
https://orcid.org/0000-0001-8848-0827

Yassawi Journal of Health Sciences, Nel(4), 2026 ISSN-p 3080-8707
ISSN-e 3080-8715

KYKTUIIK KE3IHAEI'T MA3ACBI3 AAKTAP CUHAPOMBI (RLS): TAPAJIYBI,
CUMIITOMJIAP AYBIPJAbIFbI )KOHE EM TUIMALJIITT

Paumosa M. !, Exraposa V. !, Hycka6aesa I. 2, CaasikoBa K. 2, Azusxomkaena JI. 2
!Tamkent MmemsekeTTik MenuiuHa ynusepcuteti (TamkenT k., ©30ekcTaH)
’Kosxa Axmer Scayu aTbiHarsl XaablKapajiblK Ka3aK-TYPiK YHMBEPCUTETI

(Typkicran, Ka3zakcran)

Anjaarna. 3epTTeyliH MakcaThl — JKYKT1 oWesaepieri THIHBIIICHI3 asK CHHIPOMBIHBIH
(RLS) TapanyblH, KIMHHUKAJIBIK €pEKLICNIKTEPIH, Kayill (haKTOpJIAapbIH JKOHE €MHIH THUIMAUIITIH
Oaranay. Knmnukanslk pactanran RLS 0ap 56 »ykTi olienre npocneKTUBTi OaKbLIay >KYprizuiil.
CuMnroMapaplH KeOIHE eKIHIII >KOHE YIIIHIII TpUMecCTpieple mMaiia OoNaThIHbI, TEMIp
TaIIBUIBIFBIMEH, YUKBI OY3BUIBICTAPBIMEH JKOHE Ma3aChI3/IbIKTHIH KOFAPbUTAYBIMEH OalTaHbICTHI
eKeHl aHBIKTaIbpl. Temip mpenapaTTapblH KaObLijay MEH JOpUIIK eMec IIapanapAbl KOJJAaHy
asiChIHJIA OpTallla TepanusuIbIK skayan Oankansl. XKykri oliennepaeri RLS-TiH KIMHUKAIBIK jKoHE
(YHKITMOHAIBIK €PEKIISTIKTEPIH Talaay KoHe OaKbUIaydarbl TONTA KEIIEeH 1 EeMHIH THIMILUTITH
Oaranay. 3eprreyre 19-38 jxac apanblFbIHAAFbl, aSKTapbIHIA TYHT1 JUCKOM(OPTKA IIaFbIMIaHFaH
KoHEe XaJIbIKapaJIbIK THIHBIIICHI3 asK CHHAPOMBIH 3epTTey TOOBIHBIH (IRLSSG) auarnocrukaibik
KpUTEpUIJIEPIHE CoiiKec KeleTiH 56 KYKTi oien eHridurmi. OpOip kareicymbl IRLS aybIipibik
mkanacel, [IutrcOypr yiikel camackl mHAekcl (PSQI) >xone [ocnuranbablk Ma3achI3IbIK TEH
JETpeccusl IIKaJachlHBIH Ma3achi3fbplK  cyomkamacel (HADS-A) OoiiplHINIA  KIMHAKAIBIK
OaranayyiaH ©TTi. 3epTXaHAJBIK TEKCepylIepre reMorioOrH, GeppuTHH KOHE CaPBICYIBIK TEMIp
nenreinepi kipal. RLS cumnrompmapsr HeriziHeH exiHmii (41,1%) sxone ymrinHmi (50,0%)
TpuMecTpiepae Oaikanapl, an Tek 8,9% mnamueHTTe CUMITOMIAPAbIH OacTtanybl OipiHIIi
Tpumectpae Tipkenai. [larmuentrepain 82%-b1 YHKBIHBIH aWKbIH OY3bUIBICTAPBIH, COHBIH IIIiH]IE
YHUBIKTAIl KETY/IIH KUBIHIAYbIH, XKW1 OSHYJIBI )KOHE YCTIPT YHKBIHBI aTam oTTi. 64%-bIHIa KYHII3T1
YVHKBIIBUIIBIKTBIH apTYbl MEH €HOEKKe KaOLICTTUIIKTIH TeMeH eyl Oakanapl. 71% manueHTTe
asK-KoJIap/ia aybIpChIHY, IIAHIITy HEMECE KbIITY Ce31Mi TIPKEJIil, 0J1 OThIPY HEMECe KaTy Ke3iH/Ie
kymeiiredn. @epputun TammubUbIFel (<30 Hr/Mi) oMennepnid 73%-blHOa aHBIKTAIIbI, OHBIH
immiage 32%-piaga anemus (Hb <110 r/m) Galikanmael. EMre neitinri oprama GeppuTHH JCHreii
19,4 + 8,7 ur/mn 6onapl. Temip TammIbUIBIFBI XKOK MallMEHTTepAe aypy skeHutipek oTTi: IRLS
mKanacel OoifbIHINIA opTaimia kepceTkimrep 5—6 Oamnra Temen, an PSQI OoifbiHIna yYilKel
camachIHBIH KepceTkimTepi 3—4 6amrra xkakcbl 60aas! (p < 0,05). Epre amarnocTuka sxoHe TeMip
IpernapaTTapblH Jep Ke3iHe TaraiblHAay KYKTUIIKT1 )KYPIi3ydiH MaHbI31bl KOMIOHEHTTEP1 OOJIBII
TaOBLIA/IbI )KOHE aHA MEH MepPUHATaJIbIK HOTHKEIEP/IiH )KaKCapybIHA BIKIAT €Te/l.

Kiar ce3nep: MazachI3 asikTap CHHIPOMBI, KYKTLUIIK, TEMIp TalIIbUIBIFbI, YHKBI OY3bLIBICHL,
MIepPUHATAJIBIK HEBPOJIOTHSI.
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CHUHAPOM BECIIOKOMHBIX HOTI IIPU BEPEMEHHOCTH: YACTOTA,
TSAXKECTb CUMIITOMOB U DOPOPEKTUBHOCTD TEPAIIUU

Panmona M., Earaposa Y. !, Hycka6aesa I'. %, Cagbixoa K. 2, A3suszxoxkaena JI. 2
!TalmkenTckuii rocynapcTBeHHbIH MeqMIMHCKUI yHUBepeuTeT (Talkent, Y30ekucran)
*Mex1yHapoIHbIH Ka3aXCKO-TypeLlKMii yHHBEpCUTET UMeHH X0ku Axmena Slcasu
(Typkecran, Kazaxcran)

AnHoranus. llenpio gaHHOTO WHCcnenOBaHHMS OblIa OIEHKA PACIpPOCTPaHEHHOCTH,
KIIMHUYECKUX 0COoOeHHOCTeH, (akTopoB pucka U S(PPEKTUBHOCTH JIEYEHHUS CHHIpOMaA
6ecniokoiinbix Hor (CBH) y GepeMenHbIX sxeHIIMH. [IpoBeneHO MpocneKTUBHOE HaOMoNEeHUE 3a
56 GepeMeHHBIME C KIUHUYEeCKU noATBepkaEHHBIM CBH. YcTaHoBieHo, 4TO Ha4amo0 CUMIITOMOB
MPEUMYIIIECTBEHHO MPUXOJUTCS HA BTOPOU M TPETHI TPUMECTPHI M CBSI3aHO C ISPHUITMTOM KeJie3a,
HapylUIEHUSMM CHA W MOBBIIIEHHOW TPEBOKHOCTBEO. OTMEUYEH YMEPEHHBIH TepaneBTUYECKUN
abdexT mnpu NPUMEHEHWH TMpernapaToB Keje3a W HEMEAUKAMEHTO3HBIX BMEIIATEILCTB.
[Ipoananu3upoBarh KIMHUKO-(YHKIIMOHANBHBIE 0ocoObeHHOCTH CBH y GepeMeHHBIX KEHIIUH U
O1IeHUTH 2P HEKTUBHOCTH KOMOMHUPOBAHHON TEparuu B HaOIro1aeMoi koropre. B uccnenosanue
OBLITM BKJTIOUEHBI 56 OEpeMEHHBIX KXEHIIMH B Bo3pacTe 19-38 et ¢ HOYHBIM AUCKOM(OPTOM B
HOTaX, COOTBETCTBYIOIIMM JIMarHOCTUYECKUM KpUTEpUSIM MexXAyHapOAHON Tpynmbl 10
n3ydeHuto cuniapoma OecrokoiHbIx HOr (IRLSSG). Kaxknas ydactHuIla mpomia KIMHAYECKYIO
OIIEHKY C UCIOJIb30BaHueM mikaibl TshkecTH IRLS, ITutTcOyprekoro naaekca kadectna cHa (PSQI)
Y ToJIKaibel TpeBoru [ocnuranpHOU mikansl TpeBoru u aenpeccuu (HADS-A). JlabopaTopHsbie
WCCIIEZIOBAHUS BKIIIOYAJIM OTpeE/eTeHHEe YPOBHSA TreMorioOuHa, (eppuTHHA U CHIBOPOTOYHOTO
xene3za. Cumnromsl CbH npenmyiiecTBeHHO MOSIBISLIINCH BO BTopoM (41,1%) u Tpetbem (50,0%)
TPUMECTpPAX, TOTAA KAK TOJIBKO y 8,9% ManueHTOK OTMEYaoCh Hayauio B IEPBOM TpumecTpe. Y
82% wabmionanuch BBIpRKEHHbIE HApYIICHWsI CHA, BKIIOYas TPYIHOCTH 3aChIIaHUs, YacThble
MpOoOYXJIEHUS U TIOBEPXHOCTHBIN COH. Y 64% oTMeuanach MOBBILIEHHAS THEBHAS COHJIMBOCTh U
cHIDKeHue paboTtocrocoOHocTH. Y 71% nanueHTok Habmonaiuch 060Jb, MOKAIBIBAHUE WIIH 3y B
KOHEYHOCTAX, YCHJIMBAIOLIUECS B MOJIOKeHUU cuis win néxa. leduuut Gpeppuruna (<30 Hr/mi)
BbIsIBICH Y 73% >keHIIuH, pu 3ToM Yy 32% nuarnoctupoBana anemus (Hb <110 r/m). Cpennuit
ypoBeHb (eppUTHHA 0 Hayaja Tepanuu coctaBui 19,4 + 8,7 ur/min. Y nanuentok 6e3 nedunura
xKelesa 3a00JieBaHKe MPOTEKAIIO Jierye: cpeHue nokaszarenu o mkane IRLS 6b111 Ha 5—6 6amios
HUXKe, a MoKaszarenu kadectBa cHa no mkane PSQI - va 3—4 6amna ayume (p < 0,05). Pannss
JIMarHOCTUKA M CBOEBPEMEHHas Koppekuus Jaeduiura sKeje3a SBISIOTCS  BaKHBIMU
KOMIIOHEHTaMH BEICHHUS OEPEMEHHOCTH U CIIOCOOCTBYIOT YIYUYIIEHUIO MAaTepUHCKUX U
MepUHATAIbHBIX UCXOJIOB.

KuaroueBble ciioBa: cUHIpPOM OECHOKOWHBIX HOT, OEpPEeMEHHOCTh, NE(UIUT Kenesa,
HapylIeHUs CHa, IepUHATalIbHasi HEBPOJIOTHSL.
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Introduction. Restless legs syndrome (RLS), or Willis—Ekbom disease, is a common
neurological sensorimotor disorder characterized by an irresistible urge to move the legs, often
accompanied by unpleasant sensations in the lower extremities, such as itching, tingling, or a
pulling or burning pain. Symptoms are exacerbated at rest, especially in the evening and at night,
leading to sleep disturbances, daytime sleepiness, decreased physical activity, and impaired
emotional well-being. The prevalence of RLS in the general population is 2—10%; however, among
pregnant women, it is significantly higher, ranging from 10% to 30%, depending on diagnostic
methods and trimester. Symptoms most commonly appear during the second and third trimesters,
associated with physiological changes, including increased blood volume, higher iron
requirements, hormonal fluctuations, and increased cardiovascular and nervous system load. The
pathogenesis of RLS in pregnancy is multifactorial. Iron and ferritin deficiency is considered a key
factor, affecting dopamine synthesis in the central nervous system and the function of
dopaminergic pathways. Impaired dopaminergic transmission contributes to sensorimotor
symptoms and sleep disturbances. Hormonal changes during pregnancy, including elevated
estrogen and progesterone levels, can increase peripheral nerve sensitivity and symptom severity.
Other significant factors include stress, chronic fatigue, sleep disorders, and hereditary
predisposition, all of which can exacerbate the clinical picture. RLS during pregnancy is associated
with a significant reduction in quality of life, increased fatigue, higher anxiety levels, and
decreased cognitive and physical functioning. Symptoms often remain undiagnosed or are
perceived as temporary manifestations of pregnancy, resulting in delayed therapy and worsening
of the patient’s condition.

Despite the high prevalence of RLS in pregnancy, data on clinical features, symptom
severity, laboratory markers, and treatment effectiveness remain limited. In particular, the
relationship between symptom severity and ferritin levels, the influence of pregnancy trimester on
RLS manifestations, and the effectiveness of combined therapy using non-pharmacological
interventions and iron supplementation remain insufficiently studied. Thus, the relevance of this
study is determined by the need for a systematic investigation of clinical and laboratory
characteristics of RLS in pregnant women, assessment of risk factors, symptom dynamics, and
treatment effectiveness. The aim of this study was to investigate the features of RLS in pregnant
women, assess the influence of iron deficiency and pregnancy trimester on symptom severity, and
evaluate the effectiveness of a combined treatment approach in a cohort of 56 patients.

Objective. To analyze the clinical and functional features of RLS in pregnant women and
assess the effectiveness of combined therapy in the observed cohort.

Materials and Methods. The study included 56 pregnant women aged 19-38 years
presenting with nighttime discomfort in the legs, meeting the diagnostic criteria of the International
Restless Legs Syndrome Study Group (IRLSSG). Each participant underwent clinical assessment
using the IRLS severity scale, Pittsburgh Sleep Quality Index (PSQI), and Hospital Anxiety and
Depression Scale — Anxiety subscale (HADS-A). Laboratory tests included hemoglobin, ferritin,
and serum iron levels. Ferritin levels below 30 ng/mL were considered indicative of iron
deficiency. Patients were followed prospectively, with visits every four weeks, including
reassessment of all scales and laboratory parameters. Treatment followed current guidelines: non-
pharmacological interventions were recommended, and oral iron supplementation was provided
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for laboratory-confirmed deficiency. Dopaminergic drugs were not used. Treatment effectiveness
was assessed based on IRLS score reduction, sleep improvement, and laboratory dynamics.

Results. The study included 56 pregnant women aged 19-38 years (mean age 28.6 = 4.2
years). Primiparas accounted for 53.6% of the cohort, and multiparas 46.4%. RLS symptoms
appeared predominantly in the second (41.1%) and third (50.0%) trimesters, while only 8.9% of
patients reported onset in the first trimester. All participants reported an irresistible urge to move
the legs at rest, most pronounced in the evening and at night. Eighty-two percent reported
significant sleep disturbances, including difficulty falling asleep, frequent awakenings, and light
sleep. Sixty-four percent experienced increased daytime sleepiness and reduced performance.
Seventy-one percent of patients had pain, tingling, or itching in the extremities, aggravated by
sitting or lying down. Ferritin deficiency (<30 ng/mL) was detected in 73% of women, with 32%
presenting with anemia (Hb <110 g/L). Mean ferritin before therapy was 19.4 + 8.7 ng/mL.
Patients without iron deficiency had milder disease: mean IRLS scores were 5—6 points lower, and
PSQI sleep quality scores were 3—4 points better (p < 0.05).

Table 1. Characteristics of pregnant women with RLS

Parameter Value

Mean age, years 28.6+4.2
Primiparas, % 53.6
Symptom onset in 1st trimester, % 8.9
Symptom onset in 2nd trimester, % 41.1
Symptom onset in 3rd trimester, % 50.0
Mean IRLS score (pre-treatment) 21.3+£54
Ferritin deficiency (<30 ng/mL), % 73
Anemia (Hb <110 g/L), % 32
Sleep disturbance (PSQI >5), % 82
Anxiety (HADS-A >7), % 64

After eight weeks of combined therapy, including non-pharmacological interventions and
iron supplementation, mean IRLS scores decreased from 21.3 = 5.4 to 12.4 = 4.1 (p < 0.01),
indicating significant improvement. Sleep quality improved in 67% of patients, and mean HADS-
A anxiety scores decreased by 19%. In the ferritin-deficient subgroup, 78% of women showed a
positive response.

Table 2.Effectiveness of RLS therapy in pregnant women

Parameter Before After Change
Treatment Treatment
IRLS score 21.3+5.4 12.4 + 4.1 -8.9 (p<0.01)
Ferritin, ng/mL 19.4 £ 8.7 42.8+11.2 +23.4
Patients with improved sleep, % - 67 +67
38
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Anxiety reduction (HADS-A), % - 19 -19

Complete symptom regression - 82 -
postpartum, %

Symptom severity according to IRLS was higher in the second and third trimesters
compared to the first (mean score 21.8 £ 4.9 and 22.1 + 5.1 vs. 17.2 £ 3.8, p < 0.05). Women with
ferritin below 30 ng/mL had more severe disease (mean IRLS 23.1 £4.7 vs. 15.6 + 3.9 in patients
with normal iron levels).

Table 3. RLS severity by trimester and ferritin level

Group Mean IRLS N ferritin deficiency (%)
Score
Ist trimester 17.2+3.8 5 40
2nd trimester 21.8+4.9 23 74
3rd trimester 22.1+5.1 28 75
Ferritin >30 ng/mL 15.6 £3.9 15 -
Ferritin <30 ng/mL 23.1+£4.7 41 100

Sleep disturbances were observed in 82% of patients before therapy, decreasing to 27%
after treatment (PSQI >5). Anxiety (HADS-A >7) decreased from 64% pre-treatment to 45% post-
treatment.

Table 4. Sleep quality and anxiety before and after therapy

Parameter Before After Change
Treatment Treatment
PSQI >5, % 82 27 =55
HADS-A>7, % 64 45 -19

Preterm birth occurred in 3.6% of patients; newborn weight was within normal limits. In
28% of women, RLS symptoms completely resolved within two weeks postpartum, and in 54%
within the first two months. Complete symptom regression occurred in 82% of women postpartum;
18% had mild residual symptoms up to three months.

Discussion. Our study confirms that RLS is a relatively common disorder in pregnant
women, predominantly occurring in the second and third trimesters. This aligns with previously
published epidemiological studies reporting a prevalence of 10-30% in pregnancy. The most
pronounced symptoms were observed in women with iron deficiency, confirming the key role of
this micronutrient in RLS pathogenesis. Ferritin deficiency may impair dopaminergic transmission
in the CNS, explaining the severity of sensorimotor symptoms. Symptom severity increased with
pregnancy progression, related to rising physiological demands and increased nervous system
load. Sleep disturbances, identified in 82% of patients, represent an important clinical aspect, as
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fragmented and insufficient sleep can exacerbate daytime sleepiness, anxiety, and emotional
impairment. Iron supplementation combined with non-pharmacological interventions (leg
exercises, massage, sleep hygiene) reduced mean IRLS scores by 8.9 points and improved sleep
in 67% of patients. These results confirm the effectiveness of non-pharmacological and iron
therapy during pregnancy and are consistent with current recommendations limiting dopaminergic
drug use in this population. Postpartum symptom dynamics showed complete regression in 82%
of women within the first two months, consistent with literature indicating the temporary nature
of pregnancy-related RLS and recovery after hormonal balance and iron status normalization. Our
study highlights the importance of early RLS diagnosis and detection of iron deficiency as a key
risk factor. Timely therapy not only improves sleep and reduces anxiety but may also lower
pregnancy complications associated with chronic fatigue and sleep disturbances. Limitations
include the relatively small sample size (n=56) and lack of long-term follow-up beyond three
months postpartum. Further large prospective studies using objective sleep assessments and
evaluating RLS impact on labor and child development are warranted.

Conclusion. RLS is a common disorder in pregnant women, primarily occurring in the
second and third trimesters. Iron deficiency is the main risk factor and correlates with symptom
severity. RLS significantly impairs sleep quality, increases daytime sleepiness, and raises anxiety,
reducing overall quality of life. Combined therapy with iron supplementation and non-
pharmacological interventions effectively reduces symptom severity and improves sleep quality.
Postpartum, most women experience symptom regression within the first two months, although a
small portion may retain mild symptoms up to three months. Early diagnosis and timely iron
supplementation are essential components of pregnancy management and contribute to improved
maternal and perinatal outcomes.
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ANXIETY STATE IN CHILDREN WITH TYPE 1 DIABETES MELLITUS
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Abstract. The aim of this study was the early identification of anxiety states in children
under 18 years of age with type 1 diabetes mellitus, which would allow timely provision of medical
and psychological care and contribute to the reduction of possible disorders associated with the
central nervous system. To assess the level of anxiety in children and adolescents with type 1
diabetes mellitus (T1DM) depending on disease duration and to determine its clinical significance.
The study included 102 patients with T1DM aged 7 to 18 years, including 48 girls (47.3%) and 54
boys (52.6%). The duration of the disease ranged from 1 to 15 years. Patients were divided into
three groups: up to 3 years, 3—6 years, and more than 6 years of disease duration. Psychoemotional
status was assessed using the Spielberger—Khanin Anxiety Inventory (evaluation of state and trait
anxiety). A statistically significant increase in both state and trait anxiety levels was found with
increasing disease duration (p < 0.001). In the early stages of TIDM, moderate state anxiety
predominated, reflecting adaptation to the disease. In patients with a disease duration of 3—6 years,
a significant increase in trait anxiety was observed, indicating the development of stable
psychoemotional disturbances. The highest levels of anxiety were identified in patients with a
disease duration of more than 6 years, suggesting the accumulation of the psychological burden of
chronic illness. Anxiety disorders are widespread among children with T1DM and tend to progress
with increasing disease duration. The obtained data highlight the need for early detection and
correction of psychoemotional disturbances, as well as the integration of psychological support
into the standard management of patients with T1IDM.

Keywords: Anxiety, psychoemotional, diabetes mellitus, children, glycemic control,
cognitive dysfunction.

BAJIAJIAP APACBIHJAFBI 1-1IH1 TUIITI KAHT TUABETI KE3IHJET'I
MA3ACBI3IBIK KYHI

XacanoBa H.', CaabsixkoBa K.%, Azusxomxkaena /[.2, Anap0aeBa A.?
'TamkenT MeMilekeTTik MenvHa yHuBepcuTeTi (TamkenT K., ©O30ekcTaH)
*Koska Axmer Scayu aTbiHIarsl XalblKapalblK Ka3aK-TYPiK YHMBEPCUTETI

(Typxkicran, Kazakcran)

42
Received: 1.04.2026 / Accepted: 27.04.2026


http://doi.org/10.47526/YJoHS-2026.4-23
https://orcid.org/0009-0008-4987-1831
https://orcid.org/0000-0002-9120-8565
https://orcid.org/0000-0001-8848-0827
https://orcid.org/0009-0002-5797-8379

Yassawi Journal of Health Sciences, Nel(4), 2026 ISSN-p 3080-8707
ISSN-e 3080-8715

Anparna. byn 3eprreyniH makcatsl — 18 jxacka nmeitinri 1 tunrti xkaHt amaberi Gap
Oanmamapiarbl Ma3achI3bIK JKaFJAiIapelH €pTe€ aHBIKTay, Oyl 63 Ke3eriHIe Jep Ke3iHie
MEIMIIMHATBIK JKOHE TICHXOJIOTHSUIBIK KOMEK KOpCeTyre MYMKIHIIK Oepill, OpTaJbIK KYHKe
KyheciMeH OalIaHbICTBI MYMKIH OY3BUIBICTAp/AbIH alAbIH alyFa bIKOAT eredi. | THUOTI KaHt
mrabeti (C11) 6ap Gananap MeH xacecmipiMaepaeri Ma3achI3IbIK JCHICHIH aypy/IblH Y3aKThHIFbIHA
OailiaHBICTBI Oaranay J>KOHE OHBIH KIMHHKAIBIK MAaHBI3BIH aHBIKTAy. 3eprreyre 7—18 kac
apaneireiaarel 102 CJ[1 Gap manueHT eHri3ivimi, oHbIH imiHae 48 kb3 (47,3%) xoHe 54 yi
(52,6%). AypynsiH y3akThIFbl 1 sxbuigan 15 xbuira aeiiin 0onasl. [Tanuentrep yur Tonka 6emiHal:
3 xbUTFa JCiiH, 3—6 Kb J)KoHE 6 kbpUIaaH actaMm. [lcuxosmonnoHanabIK xargait Crimnbeprep—
XaHWH Ma3achI3/IbIK IIKAJIACKHI APKBUTBI OaraiaHbl (CUTYAHUSIIBIK XKOHE TYJIFAIBIK Ma3achI3/IbIK).
Aypy V3aKTBIFBI apTKaH CaWblH CHUTYAMSUTBIK JKOHE TYIFAIBIK Ma3achI3bIK JCHICHIHIH
CTaTUCTUKAJBIK TYPFBIIAaH MOHJI korapbuiaybl aHbIKTanael (p < 0,001). CHA1-miH 6actamkbl
Ke3eHJIEpIHIe aypyFa OeliMaenyal KepCceTeTiH opTamia JACHTeHUIeri CUTYaIUsIbIK Ma3achI3bIK
0aceiM OoNaBl. Aypy Y3aKTBIFBI 3—6 JKbUI OOJIFaH MAlMEHTTEPC TYIFAIBIK Ma3achI3IbIKTHIH
allKpIH KOFapbUIaybl OalKamjpl, OYJI TYpPakThl TCHXOAMOIMOHAIIBIK OY3BLUIBICTAPIBIH
KaJIBINITaCybIH Kopcereni. EH oFapbl Ma3achI3IbIK JICHICHl aypy Y3aKThIFbI 6 JKBUIIAH acKaH
MAIUEHTTePIC  aHBIKTAIIBI, OYJI CO3BUIMANBI  aypyIAbIH TCHXOJOTHSUIBIK JKYKTEMECIHIH
KuHaKTanyelH kepceteni. CJI1 6ap Ganmanap apachiHga Ma3achI3IbIK OY3bUIBICTAPhl KEH TapaJiFaH
KOHE aypy Y3aKThIFbIHA OalIaHBICTHI yAeyre 0eiiM. AJIbIHFaH HOTHUXKeJIEp IICUX03MOIIMOHANIBIK
OY3BUIBICTApIIbl €pTe aHBIKTAy MEH Ty3eTydiH, coHpmai-ak CJ[1 Oap mammeHTTepiai Xyprizy
CTaHJapThIHA TICUXOJIOTHSIIBIK KOJIJIAY/bl €HTI3YIIH KaKETTUIITH KOpCeTe/Il.

Tyiin ce3mep: Ma3ach3IbIK, TICUXOAMOIMOHAIABIK, KaHT pauaberi, Oamamap,
TJIUKEMUSUTBIK OaKplyay, KOTHUTHBTI TUC(YHKITHS

TPEBO’KHOE COCTOSAHME ITPU CAXAPHOM /IUABETE 1 TUIIA CPEIU
JAETCKOI'O KOHTEHI'EHTA
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AnHoranus. llenpi0 JaHHOTO HCCleNOBaHUs ObUTa paHHEE BBISIBICHHUE TPEBOKHBIX
coctosiHUil y gereid mo 18 ner ¢ caxapHbiM amaberomM | Tuma, 4To MOIIO OBl MO3BOJUTH
CBOEBPEMEHHO OKa3blBaTh MEIUIMHCKYI0O U TICUXOJIOTMYECKYI0 IOMOUIb, I CHUKEHUIO
BO3MOXHBIX HapyIICHWH, CBSI3aHHBIX C IIEHTPAJIbHOW HEpBHOU cucTeMod. OLEHUTHh YpOBEHb
TPEBOKHOCTH y JIETe W MOAPOCTKOB ¢ caxapHbiM auaderom 1 tuma (C/1) B 3aBHCHMOCTH OT
JUIMTENHHOCTH 3a00NieBaHUs W ONPEACNUTh €€ KIMHUYECKOe 3HadeHwe. B wuccienoBaHue
BimrodeHsl 102 marmmenta ¢ CJ[1 B Bo3pacte ot 7 mo 18 net, u3 Hux 48 neBouek (47,3%) u 54
Manpanka (52,6%). JnutensHocTh 3ab0neBanus BapbupoBana ot 1 1o 15 ner. [lanuentsr Obn
pasfeneHsl Ha TpU Tpymmbel: 10 3 ner, 3—6 ner u Oonee 6 ner 3aboneBanus. OreHKa
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MICUX03MOIMOHAIIBHOTO COCTOSIHUSI TPOBOAMIIACH C HCIIOJIB30BAHUEM IIKAJIbl TPEBOKHOCTHU
Crnunbeprepa—XannHa (OIIGHKa CHTYaTUBHON W JMYHOCTHOM TPEBOXKHOCTH). YCTaHOBIIECHO
CTaTUCTUYECKA 3HAYMMOE YBEIMYEHUWE YPOBHEH KaK CHUTYyaTUBHOM, TaK M JIMYHOCTHOM
TPEBOXXKHOCTH C yBeJIMUEHUEM uiuTeNbHOCTH 3a0oneBanus (p < 0,001). Ha pannux sramax C/1
npeo0iiagana yMepeHHasi CUTyaTHBHAS TPEBOXKHOCTh, OTPaXKaromiasi aanTalro K 3a00JIeBaHUIO.
VY nanueHToB C JJIMTENBLHOCTHIO 3a00JeBaHusA 3—6 JI€T OTMEYEHO [IOCTOBEPHOE IMOBBLIIICHUE
JUYHOCTHOM  TPEBOXKHOCTH, YTO  CBHJICTENBCTBYET O  (OPMHPOBAHMM  YCTOWYUBBIX
TICUXOOMOIIMOHANBHBIX ~HapylieHuil. Haumbonee BbIpakKeHHBIE TIOKA3aTEIH TPEBOKHOCTHU
BBISBJIICHBI Yy TAI[UEHTOB C JJIUTEIHHOCTHIO 3aboyieBaHus Oosnee 6 JIeT, YTO yKa3bIBaeT Ha
HAaKOTUICHHUE TICUXOJIOTHYECKOTO OpEMEHH XPOHHYECKOTO 3a00JieBaHus. TpeBOKHBIE paCCTPOMCTBA
HIMPOKO pacmpocTpanensl cpeau aerei ¢ CI1 u uMeT TEeHACHINIO K MPOTPECCUPOBAHUIO TI0
Mepe yBEIWYEHHUs JUIMTENbHOCTH 3aboneBaHus. [lomydeHHBIE JaHHBIE TOJYEPKUBAIOT
HEOOXOAMMOCTh PAHHETO BBISBICHHUS U KOPPEKIIMU TICHXOAMOIIMOHATILHBIX HAPYIICHUH, a TaKkKe
MHTETPALIMU TICUXOJOTHYECKON MOAJIEPKKH B CTaHIApT BeaeHus nanueHTos ¢ CII1.

KuroueBbie cjioBa: TpeBOKHOCTh, TCHXOAMOIIMOHAIBHBIE PACCTPOMCTBA, CaxapHBII
nraldeT, ETH, KOHTPOJIh YPOBHS TITFOKO3bI B KPOBH, KOTHUTHBHBIE HAPYIIICHUS

Introduction. It is well known that diabetes mellitus (DM) is a chronic metabolic disease
that develops due to an absolute deficiency of insulin in type 1 DM or its relative deficiency and
insulin resistance in type 2 DM. Currently, diabetes mellitus is recognized worldwide as a so-called
“non-communicable epidemic™ [1]. This is due to its high prevalence across all age groups, as well
as the extremely increased risk of developing complications with subsequent disability. This
disease represents a serious problem, as it involves damage to multiple organs and systems, with
the central nervous system being no exception.

The number of pediatric patients seeking medical care for diabetes mellitus is increasing
every year. In this regard, childhood diabetes mellitus has for many years remained a pressing
issue in global healthcare. The expansion of age boundaries, along with the development of fairly
severe complications against the background of diabetes with possible subsequent disability,
largely determine its leading position both in global and national programs aimed at timely
prevention and provision of care to affected individuals [2,3,4].

As noted above, one of the main “targets” of the negative effects of hyperglycemia, even
at the early stages of the disease, is the central nervous system (CNS). Various CNS-related
pathologies occupy a certain priority among complications of diabetes mellitus in childhood due
to the specific features of innervation, the heterogeneous nature of clinical manifestations, as well
as the difficulty of diagnostic and especially therapeutic interventions. Moreover, cognitive
impairments, which are the primary cerebral abnormalities in type 1 diabetes mellitus, negatively
affect the achievement and maintenance of optimal glycemic control [5].

According to the literature, the initial manifestations of cognitive dysfunction in this
disease may appear as early as 2—8 years after disease onset. In this regard, early assessment of
quality of life and its subsequent dynamic evaluation throughout the course of the disease will
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contribute to the timely provision of medical and psychological support, which will naturally lead
to a reduction in nervous system complications in patients with type 1 diabetes mellitus.

Objective. Early identification of anxiety in this group of children leads to the timely
provision of medical and psychological care, which in turn results in a reduction of possible
disorders associated with the central nervous system.

Materials and Methods. To achieve the stated objective, 102 children with type 1 diabetes
mellitus were examined, including 48 girls (47.3%) and 54 boys (52.6%), with a disease duration
ranging from 1 to 15 years. The study was conducted in the pediatric department of the Republican
Specialized Scientific and Practical Medical Center of Endocrinology of the Republic of
Uzbekistan. At the time of clinical data analysis, the children’s ages ranged from 7 to 18 years.
Clinical assessment included evaluation of complaints, neurological status, and analysis of the
emotional sphere using the Spielberger—Khanin anxiety inventory.

Results. The study included 102 children with type 1 diabetes (T1DM). Depending on the
duration of the disease, the patients were divided into three groups: up to 3 years (Group I), 3—6
years (Group II), and more than 6 years (Group III).

Assessment of the psychoemotional state using the Spielberger—Hanin Anxiety Scale
revealed a tendency toward increased anxiety levels as the duration of the disease increased.
Indicators of both «State Anxiety Scale» and «Trait Anxiety Scale» differed significantly between
groups (p <0.001 and p < 0.001, respectively) (Table 1.).

In children of Group I (duration of illness <3 years), mild or moderate levels of situational
anxiety were observed in most cases, which is likely associated with the stage of adaptation to the
illness and the characteristics of the treatment being administered. At the same time, patients in
Group II (3—6 years) showed a marked increase in the level of state anxiety, which may indicate
the development of persistent emotional disturbances.

The highest levels of both situational and state anxiety were observed in patients in Group
III (disease duration > 6 years). This category of patients is characterized by persistent
psychoemotional stress, which is likely due to the prolonged course of the disease, the
accumulation of psychological stress, as well as the fear of developing complications and the
instability of glycemic control. Thus, a direct correlation has been established between the duration
of TIDM and the severity of anxiety disorders. The results suggest that psychoemotional
disturbances tend to progress and accumulate as the disease progresses.

[l'able 1. Analysis of Psychoemotional Disorders Depending on Disease Duration

Situational anxiety Trait anxiety

33

up to 3 years from 4 to 6 years  more than 6 years up to 3 years from 4 to 6 years  more than 6 years

* _ The differences in indicators are statistically significant. (p < 0,05)
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Discussion

The results of this study demonstrate that anxiety disorders are widespread among children
with T1D and are closely associated with disease duration. These findings are consistent with
recent international studies showing that chronic metabolic diseases significantly increase the risk
of psychological disorders in children. Recent data indicate that children and adolescents with
T1DM have a 2- to 3-fold higher risk of anxiety and depressive disorders compared to healthy
peers, which negatively impacts glycemic control and treatment adherence [6,7].

The progressive increase in anxiety levels observed in our study may be attributed to a
number of factors, including the effects of chronic stress associated with long-term disease
management, the need for continuous insulin therapy, regular glucose monitoring, and adherence
to dietary restrictions [7]. The neurobiological consequences of chronic hyperglycemia also play
a significant role, as it can alter the structure and function of the brain, particularly in areas
responsible for emotional regulation, such as the hippocampus and prefrontal cortex. An additional
factor is the growing fear of developing complications from the disease, which intensifies psycho-
emotional stress [8].

As the duration of the disease increases, children become increasingly aware of possible
complications, which contributes to increased personal anxiety. Our findings, indicating higher
personal anxiety in the 3—6-year-old group, suggest a transition from reactive to chronic anxiety,
which is clinically significant because personal anxiety is associated with long-term psychological
maladjustment. The highest levels of anxiety among patients with a disease duration of more than
6 years indicate the need for early psychological intervention [9]. Without adequate support,
anxiety can become chronic and contribute to impaired metabolic control, creating a vicious cycle
between psychological and somatic health. It is important to note that recent studies emphasize
that psychological disorders in TIDM.

The progressive increase in anxiety levels observed in our study may be attributed to a
number of factors, including the effects of chronic stress associated with long-term disease
management, the need for continuous insulin therapy, regular glucose monitoring, and adherence
to dietary restrictions. The neurobiological consequences of chronic hyperglycemia also play a
significant role, as it can alter the structure and function of the brain, particularly in areas
responsible for emotional regulation, such as the hippocampus and prefrontal cortex. An additional
factor is the growing fear of developing complications from the disease, which intensifies psycho-
emotional stress are not only consequences but also predictors of worsening glycemic control and
an increased risk of complications [9, 10, 11]. Thus, our results support the concept that routine
psychological screening should be integrated into the management of diabetes in children,
particularly in patients with longer disease duration.

Conclusion

Children with type 1 diabetes show a significant increase in anxiety levels as the duration of
the disease increases. In the early stages of the disease, situational emotional reactions
predominate, whereas more persistent anxiety states develop with long-term disease progression.
The findings underscore the need for early detection of psychoemotional disorders, the inclusion
of psychological support in standard treatment protocols, and the use of an interdisciplinary
approach to patient management.
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CLINICAL AND NEUROLOGICAL ANALYSIS OF SPEECH DISORDERS IN
CHILDREN WITH VARIOUS FORMS OF ORGANIC CENTRAL NERVOUS SYSTEM
PATHOLOGY
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Abstract. Speech disorders in children with organic central nervous system pathology
remain a significant issue in pediatric neurology due to their high prevalence and impact on
cognitive development. A comprehensive clinical and neurological assessment, including
evaluation of higher cortical functions and neurophysiological data, is a key approach for the
accurate diagnosis and differentiation of these disorders.

Objective. To perform a comparative clinical and neurological analysis of the structure,
frequency, and pathogenetic mechanisms of speech disorders in children with cerebral palsy,
epilepsy, and autism spectrum disorders, and to identify key neurological factors influencing
speech development and their clinical significance.

Materials and Methods. The study included 150 children aged 3-10 years: 40 patients with
cerebral palsy, 38 with epilepsy, 42 with autism spectrum disorders and 30 children with
developmental language disorder. All participants underwent a comprehensive neurological
examination, including assessment of motor status, higher cortical functions,
electroencephalographic data, and neuroimaging findings.

Results. Speech disorders were identified in 95% of children with cerebral palsy, 65.8% with
epilepsy, and 92.9% with autism spectrum disorders. In cerebral palsy, dysarthric disorders
predominated and were associated with lesions of the corticobulbar pathways and subcortical
structures. In epilepsy, speech disturbances were mainly cognitive-dysphasic and often transient,
demonstrating correlation with seizure frequency and disease duration. In autism spectrum
disorders, impairments were primarily neurocognitive and related to social communication,
occurring in the absence of significant motor deficits.

Conclusions. Speech disorders in children with organic central nervous system pathology
differ significantly in their clinical presentation and pathogenetic mechanisms depending on the
underlying nosological form. These findings emphasize the importance of a differentiated
neurological approach to diagnosis, prognosis, and the selection of comprehensive therapeutic and
rehabilitation strategies. The absence of unified clinical and neurological assessment algorithms
complicates timely diagnosis and management, highlighting the need for their development and
implementation.

Keywords: cerebral palsy, epilepsy, autism spectrum disorders, neurocognitive disorders,
dysarthria.
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OPTAJIBIK )KYHUKE KYWUECIHIH OPTAHUKAJIBIK ITATOJIOT USICBIHBIH,
OPTYPJII TYPJIEPI BAP BAJIAJIAPJJAFbI COMJIEY BY3BLIBICTAPBIH
K/IMHUKAJIBIK 7KOHE HEBPOJIOT'UAJIBIK TAJIJIAY

KOnycoBa H. ', Kum O. !, CaabsixoBa K. %, baiimaxanosa I 2
!Tamkent MmemsiekeTTik Menuiuua ynusepcuteti (TamkenT K., ©30ekcTaH)
’Kosxa Axmer Scayu aTbiHarsl XalblKapaiblK Ka3aK-TYPiK YHMBEPCUTETI

(Typxkicran, Kazakcran)

Anjaarna. bac MUBIHBIH OpraHUKaJIBIK 3aKbIMIaHYBI Oap Oananapaa ceisey Oy3bUIbICTAPHI
KU1 Ke3Jecel koHe oyap OanaHbIH Oilay MEH KOTHHTHBTIK JaMyblHa Kepl ocep eTe/ll.
CoHpnpikTan Oys1 Mocene Oananap HEBPOJIOTHSICHIHIIA MAHBI3bl KIMHUKAIBIK TTpoOIemMa OOoJIbIT
ca"anmazapl. JKorapbl KBIPTBHICTBHIK (YHKIUSIAPIbl JKOHE HEHPO(U3HOIOTHSIIBIK JIepeKTepl
TaJayabl KaMTUTBIH KEHIeHII KIWHUKO-HEBPOJOTHSUIBIK Oaraigay OChl OY3bUIBICTApBl QI
TUArHOCTUKaNAay MeH auddepeHnanusiayablH HeT13r1 TOCUTI OOJIBIT TaObIIaIbl.

3epTTey Makcatbl. bac MHUBIHBIH OpPraHUKAIBIK MATOJOTHSACHIHBIH OPTYPIIi HO30JOTHSIIBIK
dbopmanapeiHaa Oamanmapiarbl ceiyiey OY3bUIBICTAPBIH KIMHHKO-HEBPOJIOTHUSIIBIK TYPFhIIaH
Tajjay XoHE Heri3ri aypyra OalJlaHBICTBI OJIapIIbIH TATOTCHETHKAIBIK MEXaHW3MJICPIHJET1
allbIpMaIIbUIBIKTAP/Ibl AHBIKTAY.

Marepuannap mex oxictep. 3eprreyre 3—10 xac apanbirsiHaarsl 150 6ama enrizunai: 40
Haykac — Oamamap uepeOpanapl caid aypybiMeH, 38 — smujencusMes, 42 — ayTU3M CHEKTpi
Oy3bpuTbICTapbIMeH Jk0HEe 30 — ceiliey AaMybIHBIH Oy3bUTbICTaphl Oap Oamamap. bapibik
KaTbICYyIIbLIapFa KO3FaJIbIC KarJaiibIH, KOFapbI KBIPTBICTBIK GbyHKUIMSITIAP B,
aneKkTposHILedanorpadusIIbIK JepeKTepal KoHe HEeWpOBH3yalIH3alUsl HOTHXKEIepIH KaMTHUTBIH
KEIIICH 11 HEBPOJIOTUSIJIBIK TEKCEPY KYPTri3UIIi.

Hormxenep. Ceitney Oy3buibicTapbl 6ananiap nepedpaiibl cail aypybIMEH ayblpaTbIHAAPIbIH
95%-biHpa, snunencusackl OapmapabiH  605,8%-bIHIA JKOHE ayTU3M CHEKTpi Oy3bUIbICTaphbl
O6apnapabiH 92,9%-biHAa aHbIKTaNIbl. bananap nepedpanpl can aypyblH/a HEri3iHEH KOPTHUKO-
Oynb0OapIbIK JKOJIAap MEH CYOKOPTHKAIbAbl KYPBUIBIMAAPABIH 3aKbIMAATYbIMEH OalIaHBICTHI
IU3apTPUSIIBIK OY3bUIBICTap GachkiM OOJIIbI. DNuierncus Ke3iHae coiiney Oy3bplIbicTaphl KoOiHece
KOTHUTHUBTI-IUC(a3UsIIbIK CUIATTa OOJBIN, YcTaMalapiAblH JKUUIINT MEH aypy Y3aKThIFbIHA
TOYeNi TPaH3UTOPIbl KOPIHICTEPMEH CHUMATTANAbl. AYTH3M CHEKTpl OY3bLIbICTApPBIHIA AWKBIH
KO3FaJbIC TaNIIbUIBIFBI 0ONMail, HEHMPOKOTHUTHUBTIK JKOHE OJICYMETTIK-KOMMYHHKATHBTIK
Oy3bUTBICTap OachIM OOJIIBI.

KopeiTeianel. bac MUBIHBIH OpraHUKajiblK MAaTOJOTUSCHI Oap Oamamapaarbsl ceilney
Oy3bUTBICTaphl KJIMHUKANBIK KOPIHICTEpI MEH MaTOTeHETUKAJbIK MexXaHu3Mzepi OoiibiHIIa
HO30JIOTUSITBIK (hopMara OalIaHBICTBl aNTapibIKTAll epeKiieNneHeal. AJBIHFaH HOTHKETep
JMAarHOCTHKA, OOJDKaM Kacay >KoHE KEHIeH]I eMIK-peaduInTaUsIIbIK CTpaTerusuiapabl TaHaay
ke3iHae auddepeHMANUSIIAHFAaH  KIMHUKO-HEBPOJOTHUSIIBIK — TOCUIAIH ~ MaHBI3bLIBIFBIH
KepceTeli. bipplHFall  KIMHUKO-HEBPOJIOTHUSAJBIK  Oarajay  aJrOpUTMIEpiHiH  OoJiMaysl
MAIUEHTTEePi YaKbITBUIbI JUArHOCTHKAIAY MEH KYPri3y/i KHbIHAATAbI, OYJ1 OJap/IbIH 931pleHy1
MEH €HT131Ty KaXKETTUTIrH alfiKbIH Il bl
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Tyiiin ce3aep: Oamamap wepeOpayiasl cal aypybl, OSIHICICHS, ayTU3M CHEKTpPi
Oy3bUTBICTAPbI, HEHPOKOTHUTUBTIK OY3BIIBICTApP, TU3APTPUSL.

KJIMHUYECKUN U HEBPOJIOTMYECKUUN AHAJIN3 PEUEBBIX HAPYIIIEHUM ¥
JNETEH C PA3JIMUHBIMUA ®OPMAMHU OPTAHUYECKOM IMMATOJIOI' A
IIEHTPAJIbHOY HEPBHON CUCTEMBI

KOnycoa H. ', Kum O. !, CaabsikoBa K. %, baiimaxanosa I’ 2
!TamkenTckuii rocynapcTBeHHbINH MeTMIMHCKHUI yHUBepcuTeT (TalkenT, Y30ekucTaH)
*MexyHapoIHbIH Ka3aXCKO-TypellKMil yHHBepcUTeT UMeHH Xoku Axmena Slcasu
(Typkectan, Kazaxcran)

AnHOTanusa. Hapymenus peun y Jetedl ¢ OpPraHM4eCKOW NaToJIOTHEN LEHTPalbHOU
HEPBHOM CHCTEMBI OCTAIOTCS 3HAYUMOM MTPOOIEeMON IETCKOH HEBPOJIOTHUH BCIICICTBUE X BBICOKOM
pacnpocTpaHEHHOCTH W BIUSHUS Ha KOTHUTHUBHOE pa3BuTHe. KOMIUIEKCHas KIMHUKO-
HEBpPOJIOTHYECKAasi  OIlEHKa, BKJIIOYAIONIAs AaHAlM3 BBICHIMX KOPKOBBIX  (YHKIUH U
HEUPO(U3HOIOTUYECKUX JaHHBIX, SBISETCS KIFOUYEBBIM IOJXO0JO0OM K TOYHOM JIMAarHOCTHUKE W
muddepeHnrany JTaHHBIX HAPYIICHHH.

enp uccnenoBanud. [IpoBecTH KIMHHUKO-HEBPOJOTHYECKUM aHAIW3 HApPYLICHWH peun y
JeTell ¢ pa3mMuHbIMU (HOpPMaMH OPraHUYECKOW TATOJIOTHUH ICHTPAIbHONW HEPBHOW CHCTEMBI U
BBIIBUTh pA3JIMUUsg MX NATOM€HETUYECKUX MEXAaHU3MOB B 3aBUCUMOCTH OT OCHOBHOIO
3a00JieBaHus.

Marepuansl 1 Metoabl. B nccnenoBanue BkitoueHbl 150 nererr B Bo3pacte 3—10 jet: 40
MAIMEHTOB C ICTCKUM IepeOpaIbHBIM MmapaandoM, 38 — ¢ amwiernicueid u 42 — ¢ pacCTpOrCTBaMH
ayTUCTH4eCKOTO criekrpa v 30 - 1eTH ¢ pacCTpOWCTBOM pa3BUTHUS peud. Bee ydacTHUKY Mponuu
KOMILJIEKCHOE HEBPOJIOTHYECKOe 00CIIeIOBaHKE, BKJIIOYAIOIIEE OLICHKY IBUTATEIbHOIO CTaTyca,
BBICIIMX KOPKOBBIX (YHKUUH, 3ieKkTpolHIedanorpaduyecKux JaHHBIX W pe3yIbTaToB
HEHPOBU3yAIN3aLUH.

Pesynbrarel. Hapyienuss peun BbIsiBICHBI y 95% perell ¢ JeTCKUM 1epeOpaTbHBIM
napanu4dom, y 65,8% c snunencueit u'y 92,9% c paccrpoiictBamu ayrucTuueckoro crekrpa. [Ipu
JIETCKOM IIepeOpanbHOM Mapanuue mpeolnaganu AU3apTPUUECKUe PacCTPONCTBA, CBA3AHHBIE C
MOPaKEHUEM KOPTUKO-OylIbOapHBIX MyTEH M MOAKOPKOBBIX CTPYKTYp. [Ipu smuiencuu pedenbie
HapYyIIECHUsS HOCHIU MPEUMYIIECTBEHHO KOTHUTHUBHO-AUC(AZUUYECKUII U 4YaCTO TPaH3UTOPHBIN
XapakTep, C KOppeisiHedl ¢ 4YacToTOi MPUCTYNOB M JUIMTENbHOCThIO 3aboneBanus. [lpu
paccTpoicTBaX ayTHUCTHUECKOTO CIEKTpa Mpeodnasany HEHPOKOTHUTHBHBIE W COIMANBHO-
KOMMYHHKATHBHbBIC HAPYIIEHUS TPU OTCYTCTBUU BBIPAXKEHHOTO JIBUTATEIHHOTO ACPHUIUTA.

BeiBogpl. Hapyiienus peuun y neteil ¢ OpraHM4eCcKoOd MaToJIoruel LEHTPaabHOM HEPBHOU
CHUCTEMBI CYIIECTBEHHO pa3MYyaloTCAd MO KIMHUYECKUM IMPOSIBICHHUSIM U MNaTOT€HETHYECKUM
MEXaHHW3MaM B 3aBUCHMOCTH OT Ho3oJorudeckoit popmel. [lonmyueHHbIE TaHHBIE TTOJYEPKUBAIOT
He00XoMUMOCTh AU(HEPEHIIMPOBAHHOTO KIWHUKO-HEBPOIOTHYECKOTO MOIX0/a K AUATHOCTHKE,
MPOTHO3UPOBAHUIO ¥  BHIOOPY KOMIUIEKCHBIX JIe4eOHO-PEeaOMINTAIMOHHBIX — CTPAaTErHid.
OtcyrcTBUE  €IMHBIX  KIMHUKO-HEBPOJOTUYECKHX  QJITOPUTMOB  OLIEHKHA  3aTpydHSIET
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CBOCBPCMCHHYIO JUArHOCTUKY MW BCACHUC IMAIIUCHTOB, YTO OIPCACIIACT HCO6X0,HI/IMOCTB ux
pa3paboOTKu ¥ BHEIPCHHUS.

KuoueBble cioBa: JeTCKHil 1iepeOpanbHBIA  Mapaiuyd, OSOWICTCHS, PaccCTPOUCTBa
AYyTUCTUYECKOTO CIIEKTPa, HEMPOKOTHUTHUBHBIC HAPYIIEHUS, JU3aPTPUSL.

Introduction. Speech represents a complex integrative function of the central nervous
system, ensured by the coordinated activity of cortical (frontal, temporal, parietal), subcortical,
cerebellar structures, and conducting pathways [1]. In childhood, active processes of neurogenesis,
synaptic plasticity, and myelination determine both the rapid development of speech and its high
vulnerability to organic and functional brain disorders [2].

From the standpoint of pediatric neurology, speech disorders reflect structural or functional
dysfunction of specific CNS regions. Their clinical characteristics depend on the level and timing
of brain injury, the degree of nervous system immaturity, and the severity of associated cognitive
impairments. Early speech delay often serves as a marker of perinatal brain injury or
neurodevelopmental disorders [2,3].

Cerebral palsy (CP), epilepsy, and autism spectrum disorders (ASD) occupy a significant
place in pediatric neurological pathology and are characterized by a high prevalence of speech
impairments with distinct pathogenetic mechanisms [4,5]. In CP, speech disorders are mainly
associated with damage to corticobulbar pathways, subcortical nuclei, and cerebellum, manifesting
as dysarthria and pseudobulbar syndrome [6]. In epilepsy, speech disturbances are linked to
epileptiform activity, focal cortical dysfunction (predominantly temporal-frontal), and long-term
antiepileptic therapy, presenting as both transient and persistent cognitive-speech deficits [7]. In
ASD, impairments are related to dysfunction of frontal-temporal neural networks responsible for
social communication, resulting in predominant neurocognitive and pragmatic speech deficits
without pronounced motor impairment [8,9].

Developmental language disorder (DLD) represents a functional impairment of cortico-
subcortical networks involved in phonological processing and verbal memory, occurring in the
absence of significant neurological deficits [10,11].

Despite numerous studies describing speech disorders in individual conditions, comparative
clinical and neurological analyses focusing on pathogenetic mechanisms remain limited. Existing
research is largely centered on speech therapy aspects, while neurological determinants of speech
impairment are insufficiently systematized.

Thus, the research gap lies in the lack of an integrated comparative neurological framework
for understanding speech disorders across different CNS pathologies.

Aim and Hypothesis: The present study aims to conduct a comparative clinical and
neurological analysis of speech disorders in children with cerebral palsy, epilepsy, and autism
spectrum disorders, with identification of key pathogenetic mechanisms and neurological factors
influencing speech development, based on the hypothesis that speech impairments in these
conditions differ significantly in their structure and underlying neurobiological mechanisms,
thereby requiring a differentiated diagnostic and therapeutic approach.
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Materials and Methods

Study design and setting. A cross-sectional observational study was conducted at a pediatric
neurological department and outpatient consultation center.

Participants.

The study included 150 children aged 3—10 years (mean age 6.3 £ 1.7 years); 62% were boys and
38% girls.
Group formation. Participants were divided into four clinical groups:
e 40 children (26.7%) with cerebral palsy (CP);
e 38 children (25.3%) with epilepsy;
e 42 children (28%) with autism spectrum disorders (ASD);
e 30 children (20%) with developmental language disorder (DLD).

General criteria for all groups included: age 3—10 years, confirmed clinical diagnosis, and
absence of severe sensory impairments (deafness or blindness).

Additional criteria for the DLD group were: absence of structural brain abnormalities on
MRI, normal hearing, intelligence quotient (IQ) > 85, and absence of pronounced focal
neurological deficits.

Examination procedures: All patients underwent a comprehensive assessment including:

1. clinical and neurological examination;

2. evaluation of motor function (using the Gross Motor Function Classification System in CP
patients);

3. analysis of seizure type and frequency (in epilepsy);

4. electroencephalography (EEG);

5. magnetic resonance imaging (MRI) when clinically indicated:;
6. assessment of higher cortical functions;

7. standardized neuropsychological testing.

Statistical analysis was performed using IBM SPSS Statistics version 25.0. Categorical
variables were compared using the chi-square () test. When appropriate, Fisher’s exact test was
applied. Results are presented as frequencies and percentages (n, %). A p-value of <0.05 was
considered statistically significant.

Ethical considerations: The study was conducted in accordance with the principles of the
Declaration of Helsinki. Informed consent was obtained from the parents or legal guardians of all
participants. The study protocol was approved by the local ethics committee.

Results. A total of 150 children were examined. Speech disorders were identified with
varying frequency depending on the nosological group.

In children with cerebral palsy (CP, n = 40), speech disorders were detected in 95% (n = 38)
of cases. The structure was dominated by dysarthria - 34 (85%) and oromotor dysfunction — 29
(72.5%), while anarthria was observed in — 4 (10%) of patients. Pseudobulbar syndrome was
identified in — 12 (30%) of cases. Delayed phrase speech formation occurred in — 18 (45%) of
children. Clinical features varied by CP form: spastic dysarthria predominated in spastic forms,
hyperkinetic articulation disorders in dyskinetic forms, and scanning speech in ataxic forms. The
severity of speech impairment significantly correlated with motor deficit level (GMFCS Il1-V; p
<0.01) (Table 1).

52
Received: 1.04.2026 / Accepted: 27.04.2026



Yassawi Journal of Health Sciences, Nel(4), 2026 ISSN-p 3080-8707

ISSN-e 3080-8715

In the epilepsy group (n = 38), speech disorders were observed in 65.8% of children (n =
25). The most frequent manifestations included slowing of speech production — 17 (44.7%),
decreased verbal memory - 16 (42%), and postictal aphasia - 14 (36.8%). Dysphasic disorders
were identified in — 9 (23.7%) of cases. Speech impairment was more common in focal epilepsy
(72%) compared to generalized forms (56%). With disease duration exceeding 5 years, the
prevalence of cognitive-speech deficits increased to 72%. Polytherapy was associated with
reduced psycholinguistic processing speed (47%).

Among children with autism spectrum disorders (ASD, n = 42), speech disorders were
detected in 92.9% (n = 39). The predominant features included impaired intonational modulation
(73.8%) and echolalia (61.9%). Absence of phrase speech was noted in 35.7%, and regression of
speech skills in 16.7% of cases. Although no gross motor deficits were observed, 66.7% of children
demonstrated signs of neuromotor immaturity. Epileptiform activity on EEG was recorded in
42.8% of patients.

In the developmental language disorder group (DLD, n = 30), speech impairment was
present in all children (100%). Expressive speech delay (60%) and grammatical structure
impairment (70%) predominated. Phonemic perception deficits were observed in 56.7% of cases.
Neurological examination revealed no focal deficits; however, mild coordination disturbances
(26.7%), synkineses (23.3%), and fine motor immaturity (40%) were noted. MRI findings were
normal, and EEG showed no significant epileptiform activity.

Table 1. Frequency and structure of speech disorders in different nosological groups

Group N Speech Main speech manifestations Neurological / instrumental
disorders findings
(%)
Cerebral palsy | 40 | 95% (n=38) | Dysarthria — 85% (n=34); | Pseudobulbar syndrome — 30%
(CP) oromotor dysfunction — 72.5% | (n=12); motor-dependent speech
(n=29); anarthria — 10% (n=4); | impairment
delayed phrase speech — 45%
(n=18)
Epilepsy 38 65.8% Slowed speech production — | Higher frequency in focal epilepsy
(n=25) 44.7% (n=17); reduced verbal | (72%) vs generalized (56%); 1
memory — 42% (n=16); postictal | with disease duration >5 years
aphasia — 36.8% (n=14); | (72%); polytherapy — reduced
dysphasia — 23.7% (n=9) psycholinguistic speed (47%)
Autism  spectrum | 42 92.9% Impaired intonation — 73.8%; | Neuromotor immaturity — 66.7%;
disorders (ASD) (n=39) echolalia — 61.9%; absence of | EEG epileptiform activity -
phrase speech — 35.7%; speech | 42.8%; no gross motor deficits
regression — 16.7%
Developmental 30 100% Expressive delay — 60%; | No focal neurological deficits;
language disorder (n=30) grammatical impairment — 70%; | coordination disorders — 26.7%;
(DLD) phonemic perception deficit — | synkineses — 23.3%; fine motor
56.7% immaturity — 40%; MRI normal;
EEG without epileptiform activity
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Comparative analysis demonstrated statistically significant intergroup differences (Table
2). The motor component of speech disorders was significantly higher in CP (85%) compared to
epilepsy (34%), ASD (19%), and DLD (10%) (p < 0.01). Structural CNS lesions and focal
neurological symptoms were most prevalent in CP and least common in DLD (p < 0.001).

Table 2. Intergroup comparison of key clinical parameters

. _ Epilepsy ASD _ Statistical
Variable CP (n=40) (n=38) (n=42) DLD (n=30) significance

Motor component of 0

. % 4% 19% 10% <0.01
speech disorder (%) 8% 34% 9% 0% p<00

ICN High -
Str_u ctural CNS 'g Moderate Low Minimal/none p <0.001
lesions (%) prevalence
Focal neurological High Moderate Rare Absent/minimal p <0.001
symptoms (%) prevalence

Discussion. The findings indicate that speech disorders in children with different CNS
pathologies have distinct pathogenetic mechanisms.

In CP, speech impairment is primarily determined by structural damage to corticobulbar
pathways and subcortical structures, resulting in predominantly motor (dysarthric) deficits.

In epilepsy, speech disturbances are associated with functional cortical instability and
epileptiform activity, leading to variable and often transient cognitive-speech impairments
dependent on seizure characteristics and disease duration.

In ASD, speech disorders reflect dysfunction of distributed neural networks responsible for
social communication, with predominant impairment of pragmatic and intonational aspects rather
than motor articulation.

In DLD, the absence of structural CNS pathology suggests a functional immaturity of
cortico-subcortical networks involved in phonological processing and grammatical organization.
The presence of minimal neurological signs supports the role of subtle neurodevelopmental
dysfunction.

Thus, the obtained results confirm the heterogeneity of speech disorders and emphasize the
necessity of a differentiated neurological approach to diagnosis and rehabilitation.

Conclusion. The present study demonstrated that speech disorders in children with cerebral
palsy, epilepsy, autism spectrum disorders, and developmental language disorder differ
significantly in their structure and underlying neurological mechanisms. In cerebral palsy, speech
impairment is predominantly associated with structural damage to corticobulbar pathways and is
closely correlated with the severity of motor deficit. In epilepsy, speech disorders are mainly
functional-cortical, showing variability depending on seizure characteristics, disease duration, and
treatment factors. In autism spectrum disorders, impairments are primarily related to dysfunction
of neural networks responsible for social communication, with predominant involvement of
pragmatic speech components. In developmental language disorder, speech deficit occurs in the
absence of structural CNS damage and is associated with functional immaturity of speech-related
neural systems, accompanied by minimal neurological signs. These findings confirm the
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heterogeneity of pathogenetic mechanisms underlying speech disorders and substantiate the
necessity of a differentiated clinical and neurological approach to diagnosis, prognosis, and
selection of individualized therapeutic strategies.

Conflict of Interest. The authors declare no conflict of interest. The authors have no
financial or other relationships that could have influenced the results presented in this manuscript.
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