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TOBY XYPAAHI'YU

CadeuliH Hap: YPIrunH 3ypxHU BYTUMIRH XenKnuir cygancaH ayH
YHOacnan: MaHan opoHg 2013 oHbl Oanmgnaap Har XypTanx HacHbl  Xyyxasg
OypTraracaH TepenxmiH raxrmiH 865 TOXMONAN00C 3YPXHUIA TEPBNXUAH raxur 25%-nir
333K TAPryynax wantraaHyygsliH Har 6ok GarHa.! MepuHatans yewiH amrarniii 60
XYPTNaxX XyBb Hb aHTUHATanNb yeaaa yycu xerkaer 60nox Hb apA3MTAMIAH cyaanraaraap
TortooracoH 6anHa.*® MaHail OpHbl XyBbf, 3YPXHUA X3BUMH BYTLMIAT HACcHbI aHrnnaap
cydancaH cyganraaHbl axnyyd uUeeHryn Gawraa ©0noBY YpPrWiH 3ypxHUA OyTUMiAH
AnrapaH Xenknunr cyfancaH cyganraaHbl axun xomc balraa Hb 3H3Xyy cyganraar
XUNX YHOSCNan BONCoH.
3opunzo: 14-40 0ONOO XOHOITOW YPIUMWUH XENKIMUAH yen 3ypXHUA BYTUNMIAH X3MXKUN3YIAH
Y3YYynanTyyauir ToO4opXonox
3opunm:
1. 14-40 ponoo XOHOITOW YPruH 3YPXHUA MaKpPOMOP(OMETPUMH Y3YYNanTyyauur
TOITOOH, YPrMH XeNKNUWH yeyaag xapbUyynaH cyanax
2. 14-40 OoONoOO XOHOITOW YPrUAH 3YPXHUA XeHOWAH OypanuiH y3yynanTyyouiar
TOITOOH, YPrMH XeNKNWNH yeyaaa xapblyynaH cyanax
3. 14-40 ponoo XOHOITOM YPruH 3ypPXHUA MUKPOMOPPOMETPUMAH Y3YYIanTyyanir
TOITOOH, YPTUNH XeNKMWUIAH Yeyaaa XxapbLUyynaH cygnax
CyOdanzaaHbl x3p32n3203axyyH 6a apeaa 3yu: bug cynanraaraa ap, am xyncuiiH 14-40
A0IN00 XOHOITOW XapbLUaHryr apyyr, XenknunH raxxurryin HUAT 27 ypar (11 apartan, 16
3MarTan) A33p (beToOMEeTpUH XaMXWUNT, rapranraaHbl apra, MOpOOMETPUIAH apra, 34
cyananbiH epeHxuin 60NOH COHroMOon apryyaaap Xvmx rymuatranaa. CyganraaHbl TOOH
Y3YYNanTyyauAr aMxaTraH cTaTucTuk Bonoscpyynantada opyyrmk AYrHIH WUHXUNNI.
Yp OyH: YpruviH apT yen 3ypxHui ypT apartang 18.4+17.2 mm, amartang 22.6+£3.7 Mm,
XoXyy yen apartang 30.327.5 mm, amartang 31.7+£9.6 MM, ypruiH 3ypxHui epreH apT
ven apartang 14.8+6.0 mm, amartang 18.614.1 MM, xoxyy yen apartang 26.3+6.8 mm,
amartang 24.8+7.4 MM, YPrumH 3ypXHUA 3y3aaH 3pT yeq 3partavg 13.415.2 mm,
amartang 16.514.0 mm, xoxyy yeg apartang 18.5+4.0 mm, amartang 21.9+6.6 mm Gans.
YprunH apT yen 3ypxHun GapyyH TocryypbiH ypT 11.7+2.4 MM, ypruiH Xoxyy yepn
19.2+2.8 MM, BapyyH TocryypbiH epred apT yea 10.2+1.7 mm, xoxyy yven 14.5+4.9 mm,
3YPXHWUW 3yyH TOCryypbiH ypT apT yen 9.5£0.7 mm, xoxyy yen 18+2.8 mm, 3yyH
TOCryypbIlH epreH apT yea 8.5+3.5 mm, xoxyy yeq 13.5+3.5 mm 6avB. YprunH apT venq
3ypxXHWUA BapyyH xoBAMbIH YpT 17.5+4.9 MM, xoxXyy yeq 27.0£11.3 mm, BapyyH XOBASbIH
epreH apT veq 12.5+3.5 mm, xoxyy yeqa 23.0+7.0 MM, 3ypXHUIA 3YYH XOBASbIH YPT 3pT



veq 16.25+5.3 mm, xoxyy yeq 25.0+10.6 mm, 3yyH xoBanbiH epreH apT yeqd 11.011.4

MM, Xoxyy yea 20.5+7.7 mm GanB. YprunH apT yend 3yyBaH LOHXHbl ypT 2.25+0.3 MM,

XOXyy yven 3.7+1.3 Mmm, epreH Hb 3apT yeq 1.8+0.2 mm, xoxyy yen 3.35+1.2 mm Gams.

YprunH 3pT yen apTepunH uoproHbl ypt 6.2£0.1 MM, xoxyy yea 11.1813.9 wmm,

apTepuyH LOProHbl ronY Mpokcumans Xxacartaa apT yed 2.4+0.1 mm, xoxyy ven

3.1240.6 MM, apTEPUIH LOProHbl rond Anctanb Xacartad apT yen 1.8+0.4 mm, xoxyy

veq 3.0£0.7 mm 6GaunB. YpruvH 3pT yen 6apyyH Tocryyp, XOBAJSIbIH XaHblH 3y3aaH

3YYH33C33 XapbUaHrym ux DOMOBY XOXyYy YA SHIXyYy anraa apumk, 3yyH XOBAJIbIH

XaHblH OyTay apymMMTan xenkuH BapyyHaacaa wnyy 6oncoH GamHa. 3yyBaH LOHXHbI

OyTay ypruiH xoxyy yen 60fOH Tepex Oexeen Wpaxad WUX33X3aH 3y3aapu, 3pT YeTan

Xapbuyynaxag 2.87 faxuH Hamaraax 6awnraa yp oyH rapy 6anHa. ApTepuidH LIOProHbl

XaHblH 3y3aaH YPrurH XOXyy yen 3pT YeTan xapbuyynaxag TeaunneH HaMarganrym Har

TyBWMHA HGanHa.

AyaHanm:

1. YprunH 3ypxHuin MOPOMETPUAH YHOCOH y3yynantyya 14-21 Oonoo XOHortTong
APYMMTaIN mnxacd, 21-30 goONoo XOHOrTona ecenTUnH apymum Byypyd TorTBop»mH, 30-
40 0ONOO XOHOITOMA ©CeNTUAH 3PYUM IPraH IPUUMTIN HAMIrAaXK BanHa. 3ypxHUN
MOpPMOMETPUNH Y3YYNINTYya XYUCUAH XyBbL YPTUAH 3PT yen aMarTang CTaTUCTUK
YH3H Maragnantan ux, XoXyy Yed CTaTUCTUKWAH XyBbA YH3H maragnantan snraa
BancaHryn.

2. YprunH xenknunH 14-40 [OONOO XOHOrTOMA 3YPXHUA XeHOWWH Oypaan xwurg
APUNMTIN XenKmK, BapyyH TOCryyp, XOBANbIH X3MX33 3YYHI3CI3 WX yTraTtaw
(**p<0.01) BonoB4 ecenTuinH 3p4MM Hb 3yyH Tangaa pasamran banHa. 3yysaH
LIOHXHbI YpT 6OMNOH epreH Hb TOCryypblH OYpAnyyATan AYHA 39prvMnH XamaapanTawn
(0.7>R>0.4, p>0.05), GapyyH xoBAnbiH ypTTanh xy4tam xamaapantan (1>R>0.7,
**p<0.01) GawHa. ApTepuilH UOProHbl YPT Hb YPrUWH HacTawh LWyya XyyTaun
xamaapantan (R=0.962, **p<0.01), xapvH ron4 Hb ©CENTUAH 3pP4YUM
BaraTtan,xapbuaHryn TorTmon ytratan 6anHa.

3. bapyyH, 3yyH TOCryypblH 3OWWH SAnrapaH Xenkurn TYPYYIDK 9XN3H, XOBAMbIHX
XapbLaHryn xoxyy sisargaxk 6aviHa. YprunH apT yen GapyyH Tocryyp, XOBAMbIH
3y3aaH 3yyHa3ca33 ux 60onoBY xoxyy yea 6apyyH, 3yyH XOBANbIH XaHblH 3y3aaH
onponuoo 6onoH xenkmk 6aHa. 3yyBaH LIOHXHbI XaHbIH 3y3aaH YPruiH XOXyy Yea
3PT yeunHx3ac 2.87 gaxuH Hamaraax GanHa. ApTepuiH LOProHbl XaHblH 3y3aaH
YPTUAH Hac HAMar4axag TeAUANeH eepynenTryil Har TyYBLUMHA TOrTBopTon HGanHa.

Tynxyyp ya: ypruiiH 3ypx, MOPOMETPUINH X3MXXUNT, TOCTYYP XOBASbIH Bypaan



ABSTRACT

The morphometric properties of human fetal heart development
Objective: We ordered to study the heart measurement in the developing human
fetuses.

Methods: The heart dissection was used for 27 fetuses aged from 14-40 weeks of
gestation, and the heart morphometric measurement was measured according to the
protocol. All data of morphometric measurement were analyzed in SPSS-20.

Results: In the early fetal stage, the heart length was 18.4+7.2 mm in male, and
22.6+£3.7 mm in females. In the later fetal stage: 30.3£7.5 mm in male, 31.7£9.6 mm in
female. The heart width was in the early and later stage, respectively: 14.8+6.0 mm in
male, 18.6+4.1 mm in female; 26.3+6.8 mm in male, and 24.8+7.4 mm in female. In the
early fetal stage, the heart thickness was 13.445.2 mm in male, and 16.5+4.0 mm in
females. In the later fetal stage: 18.5+4 mm in male, 21.9+6.6 mm in female.

In the early fetal stage, the right atrium length was 11.7+2.4 mm, the right atrium
width was 10.2+2.1 mm, in the later stage: 19.2+1.5 mm, and 15.5+2.1 mm. In the early
stage, the left atrium length was 9.5+0.7 mm, the left atrium width was 8.5£3.5 mm. In
the later stage: 18+1.7 mm, and 12.5+2.1 mm. In the early stage, the right ventricular
length was 17.5£4.9 mm, the right ventricular width was 12.5£3.5 mm. In the later
stage: 27.0+6.4 mm, and 21.8+3.5 mm. In the early stage, the left ventricular length was
16.2+£5.3 mm, left ventricular width was 11.0+1.4 mm, in the later stage: 25+10.6 mm,
and 20.5+7.7 mm. In the early stage, the foramen ovale length was 2.25+0.3 mm, and
its width was 2.2+0.3 mm, in the later stage: 3.1+£0.7 mm, and 2.8+1.4 mm. In the early
stage, the ductus arteriosus length was 6.2+0.1 mm, its diameter-proximal was 2.4%0.1
mm, the diameter-distal was 1.840.4 mm. In the later stage: 11.1£2.0 mm, 3.124£0.6
mm, and 3.0£0.7 mm, respectively. Although in the fetal early stage, the thickness of
the right atrium and ventricle was much greater than the left part, but in the later stage
this difference was diminished, and left part was developed intensively. The thickness of
foramen ovale in the later stage increased 2.87-fold times than in the early stage. The
ductus arteriosus thickness was not increased greatly during the fetal development.
Conclusion: The morphometric properties of fetal heart was intensively increased in
14-21 weeks of gestation, and was almost in constant from 21-30 weeks, and again
increased from 30" week to the birth. The heart measurement was significantly higher

in male in the early stage, and this difference diminished in the later stage.



The morphometric properties of fetal heart atrium, ventricle were slightly
increased in 14-40 weeks of gestation. The differentiation of atrial portion was
processed before than ventricular part. The growth rate in the heart left part was greater
than in the right. The thickness of foramen ovale was greatly increased in the later stage
with the high correlation of the right ventricle length. The diameterand wall thickness of

ductus arteriosus was constantly during the fetal development.

Key words: fetal heart, morphometric measurement, atrial and ventricular portion
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