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Введение

Ðåêîíñòðóêöèÿ ëèöà ïî ÷åðåïó øèðîêî èñ-
ïîëüçóåòñÿ â ïàëåîàíòðîïîëîãèè, â êðèìèíàëèñ-
òèêå äëÿ èäåíòèôèêàöèè íåîïîçíàííûõ êîñòíûõ
îñòàíêîâ, â ìóçåéíîì äåëå ïðè âîññòàíîâëåíèè
îáëèêà èñòîðè÷åñêèõ ëèö è ïðåäñòàâèòåëåé äðåâ-
íèõ ïîïóëÿöèé.

Ñî âðåìåí ñîçäàíèÿ íàó÷íîãî ìåòîäà àíòðî-
ïîëîãè÷åñêîé ðåêîíñòðóêöèè Ì.Ì. Ãåðàñèìîâûì
[Ãåðàñèìîâ, 1949] ìíîãèå çàêîíîìåðíîñòè âçàèìî-
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КРАНИОФАЦИАЛЬНЫЕ СООТНОШЕНИЯ СРЕДНЕГО ЭТАЖА ЛИЦА
ПО МАТЕРИАЛАМ КОМПЬЮТЕРНЫХ ТОМОГРАММ

Ââåäåíèå. Íåñìîòðÿ íà ðàçðàáîòàííîñòü ìåòîäà êðàíèîôàöèàëüíîé ðåêîíñòðóêöèè è åãî
øèðîêîå ïðèìåíåíèå, îñòàþòñÿ åù¸ îáëàñòè ëèöà, ðåêîíñòðóêöèÿ êîòîðûõ òðåáóåò äîïîëíèòåëü-
íûõ ïîèñêîâ ñâÿçåé ìåæäó ìÿãêèìè ïîêðîâàìè è êîñòíûìè ñòðóêòóðàìè. Èñïîëüçîâàíèå òîìî-
ãðàôè÷åñêèõ ñíèìêîâ æèâûõ ëþäåé ÿâëÿåòñÿ ïåðñïåêòèâíûì ìåòîäîì äëÿ èçó÷åíèÿ ÷åðåïíî-ëèöåâûõ
êîððåëÿöèé. Öåëüþ íàñòîÿùåãî èññëåäîâàíèÿ áûëî èçó÷åíèå ñ èñïîëüçîâàíèåì äàííûõ êîìïüþòåðíîé
òîìîãðàôèè êðàíèîôàöèàëüíûõ âçàèìîñâÿçåé íîñîâîé îáëàñòè, ïðîâåðêà è óòî÷íåíèå ñóùåñòâóþ-
ùåãî ìåòîäà ðåêîíñòðóêöèè øèðèíû íîñà ïî øèðèíå ãðóøåâèäíîãî îòâåðñòèÿ è ðàññòîÿíèþ ìåæäó
àëüâåîëÿðíûìè âîçâûøåíèÿìè êëûêîâ.

Ìàòåðèàë è ìåòîäû. Ìàòåðèàëîì äëÿ èññëåäîâàíèÿ ïîñëóæèëà âûáîðêà èç 50 òîìîãðàìì ìóæ÷èí,
åâðîïåîèäíîãî àíòðîïîëîãè÷åñêîãî òèïà, æèòåëåé Ìîñêâû, â âîçðàñòå 19-56 ëåò. Ïðîãðàììà
âêëþ÷àëà 30 ïðèçíàêîâ, âêëþ÷àþùèõ ðàçìåðû ëèöåâîãî ÷åðåïà, ðàçìåðû æèâîãî ëèöà è ïîêàçàòåëè
òîëùèíû ìÿãêèõ òêàíåé.

Ðåçóëüòàòû. Íàéäåíû äîñòîâåðíûå êîððåëÿöèè ìåæäó øèðèíîé êîí÷èêà íîñà è äëèíîé ïîäíî-
ñîâîãî øèïà, à òàêæå ïîäòâåðæäåíà ñòàòèñòè÷åñêè äîñòîâåðíàÿ ñâÿçü ìåæäó øèðèíîé íîñà è
øèðèíîé ìåæäó êëûêîâûìè òî÷êàìè. Íå ïîëó÷åíî äîñòîâåðíûõ êîððåëÿöèé ìåæäó øèðèíîé ãðóøå-
âèäíîãî îòâåðñòèÿ è øèðèíîé íîñà. Ïîëó÷åííûå â ðàáîòå ðåçóëüòàòû ïîäâåðãàþò ñîìíåíèþ
øèðîêî ïðèìåíÿåìûé ìåòîä âîññòàíîâëåíèÿ øèðèíû íîñà íà îñíîâàíèè øèðèíû ãðóøåâèäíîãî
îòâåðñòèÿ. Áûëî óòî÷íåíî ðàñïðåäåëåíèå òîëùèíû ìÿãêîãî ïîêðîâà íà íåêîòîðûõ ó÷àñòêàõ ëèöà.
Ýòî êàñàåòñÿ òîëùèíû òêàíåé íà íîñîâûõ êîñòÿõ, â òî÷êå íàçèîí è òî÷êå ñóáñïèíàëå. Óäàëîñü
ïîêàçàòü, ÷òî êðûëî íîñà îòñòîèò â ñðåäíåì íà 7 ìì îò êîíòóðà ãðóøåâèäíîãî îòâåðñòèÿ ïðè
ïîëîæåíèè ãîëîâû â ïðîôèëü. Ðàññ÷èòàíû óðàâíåíèÿ ðåãðåññèè äëÿ ðåêîíñòðóêöèè ðàçìåðîâ íîñîâîé
îáëàñòè íà îñíîâå ðàçìåðîâ ÷åðåïà.

Çàêëþ÷åíèå. Íàñòîÿùåå èññëåäîâàíèå ïîçâîëèëî óòî÷íèòü ìåòîäèêó ðåêîíñòðóêöèè íîñîâîé
îáëàñòè. Ïðîäîëæåíèå èññëåäîâàíèé êðàíèîôàöèàëüíûõ ñîîòâåòñòâèé ñ èñïîëüçîâàíèåì òîìîã-
ðàôè÷åñêèõ ñíèìêîâ íà áîëüøåé ïî îáúåìó âûáîðêå, ìîæåò ñïîñîáñòâîâàòü äàëüíåéøåìó óñîâåð-
øåíñòâîâàíèþ ìåòîäà ðåêîíñòðóêöèè ëèöà ïî ÷åðåïó.

Êëþ÷åâûå ñëîâà: àíòðîïîëîãè÷åñêàÿ ðåêîíñòðóêöèÿ; ñóäåáíàÿ àíòðîïîëîãèÿ; êîìïüþòåðíàÿ
òîìîãðàôèÿ; òîëùèíà ìÿãêèõ òêàíåé ëèöà; ìåòîä ðåêîíñòðóêöèè íîñà

ñâÿçåé ìåæäó ñòðîåíèåì ìÿãêèõ òêàíåé è ìîðôî-
ëîãèåé ÷åðåïà áûëè äîïîëíåíû è óòî÷íåíû. Ðÿä
íàó÷íûõ êîëëåêòèâîâ ïðîäîëæàåò ðàáîòû ïî ñî-
âåðøåíñòâîâàíèþ ìåòîäà, êàê â íàøåé ñòðàíå, òàê
è çà ðóáåæîì [Áàëóåâà, Âåñåëîâñêàÿ, 2004; Óñà÷å-
âà, Òîêàðåâà, 2010; Íèêèòèí, 2011; Âåñåëîâñêàÿ,
Áàëóåâà, 2012; Âåñåëîâñêàÿ, 2015a, 2015á, 2018;
Stephan, 2003; Rynn, Wilkinson, 2006; Wilkinson,
Rynn, 2012].

Ìåòîä ðåêîíñòðóêöèè êîíòóðà õðÿùåâîé ÷àñ-
òè íîñà â ïðîôèëü äîñòàòî÷íî õîðîøî ðàçðàáîòàí
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øèðèíîé ãðóøåâèäíîãî îòâåðñòèÿ [Ãåðàñèìîâ,
1955]. Ã.Â. Ëåáåäèíñêàÿ â ðàáîòå 1965 ãîäà íà ðåíò-
ãåíîãðàììàõ ëèöà â ôàñ îáíàðóæèëà, ÷òî â íåêîòî-
ðûõ âîçðàñòíûõ ãðóïïàõ êîððåëÿöèÿ ýòèõ ïðèçíàêîâ
ðàâíà 0,77 è äåëàåò ïðåäâàðèòåëüíîå çàêëþ÷åíèå î
âîçìîæíîé ñâÿçè ýòèõ ïðèçíàêîâ [Ëåáåäèíñêàÿ, 1965].
Â äàëüíåéøåì ýòî ïðåäïîëîæåíèå íå ïîäòâåðäè-
ëîñü, î ÷åì Ãàëèíà Âÿ÷åñëàâîâíà ãîâîðèëà ñâî-
èì ó÷åíèêàì. È, èìåííî ïîýòîìó, áûëè ïðîäîë-
æåíû ïîèñêè äîñòîâåðíûõ êîððåëÿöèé øèðèíû
íîñà ñ ïîäëåæàùèìè ñòðóêòóðàìè ÷åðåïà. Àíàëèç
àíòðîïîìåòðè÷åñêèõ äàííûõ, ñîáðàííûõ ñîòðóä-
íèêàìè Ëàáîðàòîðèè àíòðîïîëîãè÷åñêîé ðåêîíñò-
ðóêöèè â ìíîãî÷èñëåííûõ ýêñïåäèöèÿõ, ïîçâîëèë
íàéòè ïîñòîÿííóþ êîððåëÿöèîííóþ ñâÿçü ìåæäó
øèðèíîé íîñà â êðûëüÿõ è ðàññòîÿíèåì ìåæäó
àëüâåîëÿðíûìè âîçâûøåíèÿìè êëûêîâ (ØÌÊ), èç-
ìåðåííûì íà óðîâíå ïîäíîñîâîé òî÷êè, âî ìíîãèõ
ãðóïïàõ åâðîïåîèäíîãî, ìîíãîëîèäíîãî è ñìåøàí-
íîãî ïðîèñõîæäåíèÿ. Èçìåðåíèÿ ïðîâîäèëèñü íå-
ïîñðåäñòâåííî íà æèâûõ ëþäÿõ, ñ ïàëüïàòîðíîé
ôèêñàöèåé êëûêîâûõ òî÷åê. Â èòîãå áûëè ïðåäëî-
æåíû óðàâíåíèÿ ðåãðåññèè äëÿ ðàñ÷åòà ïðèæèçíåí-
íîé øèðèíû íîñà íà îñíîâàíèè ðàññòîÿíèÿ ìåæäó
êëûêîâûìè òî÷êàìè [Áàëóåâà ñ ñîàâò., 1988].

Îäíàêî â ìåæäóíàðîäíîé ïðàêòèêå àíòðîïîëî-
ãè÷åñêîé ðåêîíñòðóêöèè ñóùåñòâóþò äðóãèå ñïîñî-
áû âîññòàíîâëåíèÿ øèðèíû íîñà. Òàê, áðèòàíñêèå
ó÷åíûå ðåêîìåíäóþò ðàññ÷èòûâàòü ýòîò ðàçìåð,
èñõîäÿ èç øèðèíû ãðóøåâèäíîãî îòâåðñòèÿ [Rynn et
al., 2009; Wilkinson, 2010; Strapasson et al., 2017].

Äëÿ ðàçìåðîâ è ôîðìû êîí÷èêà íîñà åùå íåò
ìåòîäèê äîñòîâåðíîé êðàíèîôàöèàëüíîé ðåêîí-
ñòðóêöèè. Ñïåöèàëèñòû â îáëàñòè àíòðîïîëîãè-
÷åñêîé ðåêîíñòðóêöèè âîññòàíàâëèâàþò êîí÷èê
íîñà äîñòàòî÷íî ïðîèçâîëüíî. Ïîèñêè òàêèõ çàêî-
íîìåðíîñòåé âåñüìà àêòóàëüíû íà ñåãîäíÿøíèé
äåíü äëÿ áîëåå êîððåêòíîãî âîñïðîèçâåäåíèÿ ïðè-
æèçíåííîãî îáëèêà ïî ÷åðåïó.

Öåëüþ íàñòîÿùåãî èññëåäîâàíèÿ áûëî èçó-
÷åíèå êðàíèîôàöèàëüíûõ âçàèìîñâÿçåé íîñîâîé
îáëàñòè íà îñíîâå äàííûõ êîìïüþòåðíîé òîìîãðà-
ôèè, ïðîâåðêà è óòî÷íåíèå ñóùåñòâóþùåãî ìåòîäà
ðåêîíñòðóêöèè øèðèíû íîñà ïî øèðèíå ãðóøåâèä-
íîãî îòâåðñòèÿ è ðàññòîÿíèþ ìåæäó àëüâåîëÿðíûì
âîçâûøåíèÿìè êëûêîâ.

Ïðè ñîñòàâëåíèè ðåêîìåíäàöèé ïî óòî÷íåíèþ
ìåòîäà ðåêîíñòðóêöèè ñ èñïîëüçîâàíèåì ÊÒ ñíèì-
êîâ ñîâðåìåííîãî íàñåëåíèÿ, îäíîé èç çàäà÷ èññëå-
äîâàíèÿ áûëî ïðåäñòàâëåíèå êðàíèîëîãè÷åñêîé
õàðàêòåðèñòèêè èññëåäóåìîé ñîâðåìåííîé ãðóïïû,
äëÿ ñîïîñòàâëåíèÿ ñ êðàíèîëîãè÷åñêèìè ìàòåðè-
àëàìè, èçó÷åííûìè êëàññè÷åñêèìè ìåòîäàìè.

Ã.Â. Ëåáåäèíñêîé. Åþ áûëè ïîäðîáíî èññëåäîâàíû
âçàèìîñâÿçè ìåæäó íàðóæíûì íîñîì è ÷åðåïíûìè
ñòðóêòóðàìè íà ïðîôèëüíûõ ðåíòãåíîãðàììàõ ãî-
ëîâû ñ ïðîðèñîâàííûì êîíòóðîì íàðóæíîãî íîñà.
Àíàëèç ðåíòãåíîãðàìì ïîêàçàë íàëè÷èå îïðåäå-
ëåííûõ êîððåëÿöèîííûõ çàâèñèìîñòåé ìåæäó
ðàçìåðàìè íàðóæíîãî íîñà è åãî êîñòíîé îñíî-
âîé. Íàèáîëåå çíà÷èìûé ðåçóëüòàò èññëåäîâàíèé
íîñîâîé îáëàñòè, ïðîâåäåííûõ Ã.Â. Ëåáåäèíñêîé,
ñîñòîèò â òîì, ÷òî áûëà âûÿâëåíà ÷åòêàÿ çàâèñè-
ìîñòü ïðîôèëÿ ñïèíêè íîñà îò ôîðìû íîñîâîé
âûðåçêè ÷åðåïà. Ã.Â. Ëåáåäèíñêàÿ ïîêàçàëà, ÷òî
êîíòóð õðÿùåâîé ÷àñòè íàðóæíîãî íîñà ÿâëÿåòñÿ
çåðêàëüíûì îòîáðàæåíèåì êîíòóðà ãðóøåâèäíî-
ãî îòâåðñòèÿ îòíîñèòåëüíî ëèíèè, ïðîâåäåííîé
÷åðåç òî÷êó rhinion ïàðàëëåëüíî ïðÿìîé, ñîåäè-
íÿþùåé àíòðîïîìåòðè÷åñêèå òî÷êè nasion è
prostion [Ëåáåäèíñêàÿ, 1973]. Áëàãîäàðÿ ðàáîòàì
Ã.Â. Ëåáåäèíñêîé ñåé÷àñ âïîëíå äîñòîâåðíî ìîæíî
âîññòàíîâèòü ïðîôèëü ñïèíêè íîñà, âêëþ÷àÿ è å¸
õðÿùåâîé îòäåë. Âïîñëåäñòâèè âûâîäû Ã.Â. Ëåáåäèí-
ñêîé áûëè ïîäòâåðæäåíû ñ ïðèìåíåíèåì äàííûõ
êîìïüþòåðíîé òîìîãðàôèè (äàëåå – ÊÒ) [Rynn,
Wilkinson, 2006]. Èçîáðàæåíèÿ ÊÒ äàþò âîçìîæ-
íîñòü ñîîòíåñòè ðàçìåðû, ôîðìó è îñîáåííîñòè
ñòðîåíèÿ ìÿãêèõ òêàíåé ëèöà ñ ìîðôîëîãèåé ÷å-
ðåïà îäíîãî è òîãî æå èíäèâèäà.

Â ñâîåé ðàáîòå ïî ñðàâíåíèþ ñóùåñòâóþùèõ
ìåòîäèê âîññòàíîâëåíèÿ ôîðìû ïðîôèëÿ ñïèíêè
íîñà ñ èñïîëüçîâàíèåì ÊÒ ñíèìêîâ, áðèòàíñêèå
ñïåöèàëèñòû ïî êðàíèîôàöèàëüíîé ðåêîíñòðóêöèè
Ðèíí è Óèëêèíñîí ïðèõîäÿò ê âûâîäó, ÷òî ìåòîä
ðåêîíñòðóêöèè íîñà, ðàçðàáîòàííûé Ã. Â. Ëåáåäèí-
ñêîé, ÿâëÿåòñÿ îäíèì èç ñàìûõ òî÷íûõ [Rynn,
Wilkinson, 2006]. Ê òàêîìó æå âûâîäó ïðèõîäèò è
àâñòðàëèéñêèé ó÷åíûé Ê. Ñòåôàí, êîòîðûé â ñâî-
åé ñòàòüå ñîïîñòàâèë ÷åòûðå ñàìûõ ðàñïðîñòðà-
íåííûõ ìåòîäèêè âîññòàíîâëåíèÿ íîñîâîé îáëà-
ñòè. Èññëåäîâàòåëüñêèì ìàòåðèàëîì ïîñëóæèëè
59 ëàòåðàëüíûõ ðåíòãåíîãðàìì, 29 ìóæñêèõ è 30
æåíñêèõ, ïðèíàäëåæàùèõ ñîâðåìåííûì áåëûì àâ-
ñòðàëèéöàì [Stephan, 2003]. Â ñâîèõ ðàáîòàõ Ñòå-
ôàí òàêæå ïðåäëàãàåò îïðåäåëÿòü ïîçèöèþ êîí-
÷èêà íîñà, èñõîäÿ èç äëèíû ïåðåäíåé íîñîâîé
îñòè. Îäíàêî ïðè ðàáîòå ñ àðõåîëîãè÷åñêèì ìà-
òåðèàëîì ýòà êîñòíàÿ ñòðóêòóðà ÷àñòî áûâàåò
ðàçðóøåíà.

Íà ñåãîäíÿøíèé äåíü åùå òðóäíî óòâåðæäàòü,
÷òî âñå îñîáåííîñòè ôîðìû íîñà äîñòîâåðíî ðå-
êîíñòðóèðóþòñÿ ïî ÷åðåïó. Â îòíîøåíèè øèðèíû
íîñà íåò îäíîçíà÷íûõ ðåêîìåíäàöèé ïî ðåêîíñò-
ðóêöèè, ïðèíÿòûõ ìåæäóíàðîäíûì íàó÷íûì ñîîá-
ùåñòâîì.

Ì.Ì. Ãåðàñèìîâ â ñâîåé ðàáîòå 1955 ãîäà ñäå-
ëàë ïðåäïîëîæåíèå, ÷òî øèðèíà íîñà ñâÿçàíà ñ
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Материалы и методы

Ìàòåðèàëîì äëÿ ðàáîòû ñëóæèëà ñåðèÿ êîì-
ïüþòåðíûõ òîìîãðàìì ãîëîâû (ÊÒ) 50 ìóæ÷èí, ïà-
öèåíòîâ Íàöèîíàëüíîãî ìåäèöèíñêîãî èññëåäîâà-
òåëüñêîãî öåíòðà çäîðîâüÿ äåòåé Ìèíçäðàâà Ðîñ-
ñèè (ÔÃÀÓ ÍÌÈÖ çäîðîâüÿ äåòåé). Âîçðàñò èññëå-
äîâàííûõ 18-56 ëåò, ñðåäíèé âîçðàñò 33 ãîäà. Âû-
áîðêó ñîñòàâëÿëè åâðîïåîèäû, ïðåäñòàâèòåëè âîñ-
òî÷íîñëàâÿíñêèõ íàðîäîâ è íåáîëüøàÿ äîëÿ íàðî-
äîâ Ñåâåðíîãî Êàâêàçà è Çàêàâêàçüÿ. Âñå äàííûå
áûëè ñîáðàíû ñ ñîáëþäåíèåì ïðàâèë áèîýòèêè.
Èíôîðìàöèÿ î ïîëå è âîçðàñòå áûëà ïðåäîñòàâëåíà
àíîíèìèçèðîâàííî. Èç âûáîðêè áûëè èñêëþ÷åíû
ïðåäñòàâèòåëè ìîíãîëîèäíîé ðàñû (îïðåäåëÿëèñü
âèçóàëüíî) è ïàöèåíòû ñ òÿæåëûìè òðàâìàìè. Íà
äàííîì ýòàïå èçó÷åíèå âîçðàñòíîé äèíàìèêè íå
áûëî öåëüþ ðàáîòû, ïîýòîìó äåëåíèå èññëåäî-
âàííîé ãðóïïû íà âîçðàñòíûå èíòåðâàëû íå ïðî-
âîäèëîñü. Èçìåðåíèÿ ïðîâîäèëè â ïðîãðàììå
Amira 5.3.2 (Visage Imaging, Inc., 2008), êîòîðàÿ
ïîçâîëÿåò ñòðîèòü 3D ìîäåëè ëèöà è ÷åðåïà è
ñîçäàâàòü èõ ñå÷åíèÿ â íåîáõîäèìûõ ïëîñêîñòÿõ.
Èññëåäîâàíèÿ ïðîâîäèëè íà ñåðèÿõ ñíèìêîâ ñäå-
ëàííûõ ïî ïðîòîêîëàì «Soft tissue 0.5» èëè
«Head» ñîãëàñíî ñóùåñòâóþùèì ðåêîìåíäàöèÿì
[Evteev et al., 2018].

Ðÿä èññëåäîâàíèé ïîäòâåðæäàåò, ÷òî èçìåðå-
íèÿ 3D-ìîäåëåé, ïîëó÷åííûõ ñ èñïîëüçîâàíèåì
ÊÒ ñíèìêîâ, èìåþò âûñîêóþ ñòåïåíü òî÷íîñòè è
ñîïîñòàâèìû ñ èçìåðåíèÿìè ðåàëüíîãî îáúåêòà.
Ñíèæåíèå ýòîé òî÷íîñòè ìîæåò ïðîèñõîäèòü ïðè
áîëüøîé òîëùèíå ñðåçà òîìîãðàììû, áîëåå 1 ìì,

õîòÿ è â ýòîì ñëó÷àå ìíîãîå çàâèñèò îò ðàçìåðîâ
èçìåðÿåìîãî îáúåêòà [ñì. îáçîð: Åâòååâ, 2015;
Kim et al., 2012].

Èçìåðèòåëüíàÿ ïðîãðàììà âêëþ÷àëà 3 ãðóïïû
ïðèçíàêîâ: 1) ïðèçíàêè, èçìåðÿåìûå íà ÷åðåïå,
2) èçìåðÿåìûå íà æèâîì ëèöå è 3) êîìáèíèðîâàí-
íûå ðàçìåðû, îïèðàþùèåñÿ êàê íà êîñòíûå ñòðóê-
òóðû, òàê è íà ìÿãêèå òêàíè ëèöà. Â áîëüøèíñòâå
ñëó÷àåâ ïàöèåíòàì äåëàþò òîìîãðàììó òîëüêî
êàêîé-òî îïðåäåëåííîé ÷àñòè ãîëîâû, èñêëþ÷àÿ
îáëàñòü çàòûëêà, ðòà, è â íåêîòîðûõ ñëó÷àÿõ â ïîëå
ñêàíèðîâàíèÿ íå ïîïàäàë êîí÷èê íîñà, ïîýòîìó â
ýòèõ ñëó÷àÿõ èçìåðåíèå ïðèçíàêîâ êîí÷èêà íîñà
èëè ïîäíîñîâîé îáëàñòè íå ïðîâîäèëîñü.

Êðàíèîìåòðè÷åñêàÿ ïðîãðàììà âêëþ÷àëà 11
ðàçìåðîâ ñòàíäàðòíîãî êðàíèîëîãè÷åñêîãî áëàí-
êà è ðàñ÷åò ïî íèì äâóõ óêàçàòåëåé (íîìåðà ñ 1
ïî 13 â òàáëèöå 1) [Àëåêñååâ, Äåáåö, 1964]. Ïðè-
çíàêè èçìåðÿëè íåïîñðåäñòâåííî íà ïîñòðîåííîé
èçîïîâåðõíîñòè ÷åðåïà.

Â ïðîãðàììó áûëè äîáàâëåíû ðàçìåðû, ïðè-
ìåíÿþùèåñÿ ñïåöèàëüíî äëÿ ðåêîíñòðóêöèè ëèöà
ïî ÷åðåïó (íóìåðàöèÿ ïðèçíàêîâ ñîâïàäàåò ñ íó-
ìåðàöèåé â òàáëèöå 1):

14. Øèðèíà ñïèíêè íîñà – øèðèíà ãðóøåâèä-
íîãî îòâåðñòèÿ íà óðîâíå íîñî-÷åëþñòíûõ øâîâ,
ðàññòîÿíèå ìåæäó òî÷êàìè nasomaxillare (ðèñ. 1A;
ðàçìåð 14).

15. Øèðèíà ìåæäó àëüâåîëÿðíûìè âîçâûøå-
íèÿìè êëûêîâ (ØÌÊ) – ðàññòîÿíèå ìåæäó íàèáî-
ëåå âûñòóïàþùèìè òî÷êàìè êëûêîâûõ àëüâåîë íà
óðîâíå subspinale (ðèñ. 1A; ðàçìåð 15).

Ðèñóíîê 1. Èçìåðèòåëüíûå ïðèçíàêè íîñîâîé îáëàñòè, èñïîëüçóåìûå â äàííîì èññëåäîâàíèè
Figure 1. The dimensions of the nasal area used in this study

Ïðèìå÷àíèÿ. À – âèä àíôàñ; B – âèä â ïðîôèëü; C – âèä ñíèçó. 14 – Øèðèíà ñïèíêè íîñà; 15– Øèðèíà ìåæäó
êëûêîâûìè òî÷êàìè (ØÌÊ); 16 – Äëèíà ïîäíîñîâîãî øèïà; 17 – Øèðèíà îñíîâàíèÿ ïîäíîñîâîãî øèïà; 20 –
Äëèíà êðûëà íîñà; 21 – Âûñîòà êîí÷èêà íîñà; 22 – Âûñòóïàíèå âïåðåä êðûëà íîñà.

Notes. À –frontal view; B – profile view; C – bottom view. 14 – Width of the nasal bridge (neck); 15 – Distance
between the alveolar canine eminences; 16 – Length of the anterior nasal spine; 17 – Width of the base of the anterior
nasal spine; 20 – Length of the nostril; 21 – Height of the nasal tip; 22 – Protrusion of the nostril.
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Â ïðîãðàììó èçìåðåíèé âîøëè äâà íîâûõ
ïðèçíàêà: «Äëèíà ïîäíîñîâîãî øèïà» è «Øèðèíà
îñíîâàíèÿ ïîäíîñîâîãî øèïà». Îíè áûëè âçÿòû
íàìè âïåðâûå è íå âñòðåòèëèñü íàì â ðàáîòàõ
äðóãèõ èññëåäîâàòåëåé. Ïðèçíàêè ïðåäñòàâëÿþò
îïðåäåëåííûé èíòåðåñ äëÿ îïèñàíèÿ äåòàëüíîé
ìîðôîëîãèè ïîäíîñîâîé îáëàñòè.

16. Äëèíà ïîäíîñîâîãî øèïà – ïðîåêöèîííîå
ðàññòîÿíèå îò íàçî-ñïèíàëå äî êîí÷èêà øèïà
(ðèñ. 1B; ðàçìåð 16).

17. Øèðèíà îñíîâàíèÿ ïîäíîñîâîãî øèïà – ñà-
ìîå øèðîêîå ìåñòî îñíîâàíèÿ øèïà, èçìåðÿåòñÿ ñî
ñòîðîíû ãðóøåâèäíîãî îòâåðñòèÿ (ðèñ. 1C; ðàçìåð 17).

Íèæå ïðèâåäåíî îïèñàíèå ïðèçíàêîâ, èçìå-
ðÿåìûõ íà ìÿãêèõ òêàíÿõ ëèöà:

18. Øèðèíà íîñà – íàèáîëüøàÿ øèðèíà íîñà
â êðûëüÿõ [Áóíàê, 1941].

19. Øèðèíà êîí÷èêà íîñà – ðàññòîÿíèå ìåæ-
äó ñàìûìè ïåðåäíèìè òî÷êàìè êðûëüíûõ áîðîçä
[Âåñåëîâñêàÿ ñ ñîàâò., 2019].

Òàáëèöà 1. Îñíîâíûå ñòàòèñòè÷åñêèå ïàðàìåòðû èçìåðèòåëüíûõ ïðèçíàêîâ ó ìóæ÷èí
Table 1. Basic statistics for the measured variables

Ïðèìå÷àíèÿ. Ñëó÷àè ïðåâûøåíèÿ ïðåäåëîâ ñðåäíèõ âåëè÷èí êâàäðàòè÷åñêèõ îòêëîíåíèé (ïî Àëåêñååâó,
Äåáåöó, 1964) âûäåëåíû æèðíûì øðèôòîì.

Notes. Mean standard deviations exceeding the limits according to Debets, Alexeev (1964) are indicated in bold.
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20. Äëèíà êðûëà íîñà – ïðèçíàê, ââåäåííûé
â íàó÷íûé îáîðîò À.È. Äóáîâûì [Äóáîâ, 1992]. Äëè-
íó êðûëà íîñà À.È. Äóáîâ îïðåäåëÿåò êàê ïðÿìîå
ðàññòîÿíèå îò êîí÷èêà íîñà (ïðîíàçàëå) äî íàèáî-
ëåå âûñòóïàþùåé íàçàä òî÷êè êðûëà íîñà. Â ñâîåì
èññëåäîâàíèè ìû áðàëè ïðîåêöèîííîå ðàññòîÿíèå
îò êîí÷èêà íîñà äî íàèáîëåå âûñòóïàþùåé íàçàä
òî÷êè êðûëà íîñà (ðèñ. 1B; ðàçìåð 20).

Ðèñóíîê 3. Ñòåïåíü ðàçäâîåííîñòè êîí÷èêà íîñà
Figure 3. Bifurcation of the tip of the nose

Ïðèìå÷àíèÿ. À – áàëë 0; B – áàëë 1; C – áàëë 2; D – áàëë 3.
Notes. À –score 0; B – score 1; C – score 2; D – score 3.

Ðèñóíîê 2. Ñòåïåíü ðàçäâîåííîñòè ïîäíîñîâîãî øèïà
Figure 2. Bifurcation of the anterior nasal spine

Ïðèìå÷àíèÿ. À – áàëë 0; B – áàëë 1; C – áàëë 2; D – áàëë 3.
Notes. À –score 0; B – score 1; C – score 2; D – score 3.

Äàëåå ïðåäñòàâëåíû êîìáèíèðîâàííûå ðàç-
ìåðû:

21. Âûñòóïàíèå êîí÷èêà íîñà èçìåðÿþò íà ïðî-
ôèëå îò ñàìîé âûñòóïàþùåé òî÷êè êîí÷èêà íîñà
(pronasale) è äî ñàìîé óòîïëåííîé òî÷êè êîíòóðà
ãðóøåâèäíîãî îòâåðñòèÿ íà ÷åðåïå (nasolaterale).
Ýòîò ïðîåêöèîííûé ðàçìåð áðàëè íà ïðîôèëüíûõ
èçîáðàæåíèÿõ â ðåæèìå ïðîãðàììû, êîãäà îäíî-
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âðåìåííî âèäíû ìÿãêèå òêàíè è ïîäëåæàùèå êîñò-
íûå ñòðóêòóðû (ðèñ. 1B; ðàçìåð 21).

22. Âûñòóïàíèå âïåðåä êðûëà íîñà. Ðàññòîÿ-
íèå îò íàèáîëåå âûñòóïàþùåé íàçàä òî÷êè êðûëà
íîñà äî ñàìîé óòîïëåííîé òî÷êè êîíòóðà ãðóøå-
âèäíîãî îòâåðñòèÿ íà ÷åðåïå (nasolaterale)
(ðèñ. 1B; ðàçìåð 22). Âû÷èñëÿåòñÿ êàê ðàçíîñòü
äëèíû êðûëà íîñà è âûñòóïàíèÿ êîí÷èêà íîñà.
Äàííîå ðàññòîÿíèå ÷ðåçâû÷àéíî âàæíî ïðè âîñ-
ñòàíîâëåíèè ïîçèöèè êðûëà íîñà ïðè ïîñòðîåíèè
êîíòóðíîé ðåêîíñòðóêöèè ëèöà â ïðîôèëü.

Â ïðîãðàììó èññëåäîâàíèÿ âõîäèëè èçìåðå-
íèÿ òîëùèí ìÿãêèõ òêàíåé. Èõ ïðîâîäèëè íà ñà-
ãèòòàëüíîì ñðåçå ãîëîâû, ïðîâåäåííîì ÷åðåç òî÷-
êè nasion, rhinion è prostion, ýòà ÷àñòü ïðîãðàììû
âêëþ÷àëà èçìåðåíèÿ òîëùèíû ìÿãêèõ òêàíåé â ñëå-
äóþùèõ òî÷êàõ: nasion; selion; rhinion; subspinale è
ñåðåäèíà ôèëüòðà.

Íà ñðåçå ãîëîâû, ïðîõîäÿùåì ÷åðåç ïðàâóþ è
ëåâóþ òî÷êè nasomaxillare è òî÷êó rhinion îïðåäå-
ëÿëè òîëùèíó ìÿãêèõ òêàíåé â òî÷êå nasomaxillare.
Ðàçìåð ðàññ÷èòûâàëè êàê ñðåäíèé ïî èçìåðåíè-
ÿì ñ ïðàâîé è ëåâîé ñòîðîíû.

Ïðîãðàììà èññëåäîâàíèé âêëþ÷àëà äâà áàë-
ëîâûõ ïðèçíàêà. Ñóùåñòâóåò ïðåäïîëîæåíèå î
ñâÿçè ðàçäâîåííîñòè êîí÷èêà íîñà ñ ðàçäâîåííûì
ïîäíîñîâûì øèïîì. Äëÿ ïðîâåðêè ýòîé ãèïîòåçû
ìû âêëþ÷èëè â ïðîãðàììó äâà íîâûõ ïðèçíàêà:

1) Ðàçäâîåííîñòü ïîäíîñîâîãî øèïà – îöåíè-
âàåòñÿ îò 0 äî 3 áàëëîâ, îò ïîëíîãî îòñóòñòâèÿ
ðàçäâîåííîñòè ïîäíîñîâîãî øèïà äî ìàêñèìàëü-
íîé âûðàæåííîñòè ýòîãî ïðèçíàêà:

Áàëë 0 – ïîëíîå îòñóòñòâèå ðàçäâîåííîñòè
ïîäíîñîâîãî øèïà (ðèñ. 2A)

Áàëë 1 – ïðèçíàê âûðàæåí ñëàáî (ðèñ. 2B)
Áàëë 2 – ïðèçíàê õîðîøî âûðàæåí (ðèñ. 2C)
Áàëë 3 – ïðèçíàê ìàêñèìàëüíî âûðàæåí

(ðèñ. 2D)
2) Ðàçäâîåííîñòü êîí÷èêà íîñà – îöåíèâàåò-

ñÿ îò 0 äî 3 áàëëîâ:
Áàëë 0 – ïîëíîå îòñóòñòâèå ðàçäâîåííîñòè

êîí÷èêà íîñà (ðèñ. 3A)
Áàëë 1 – ïðèçíàê âûðàæåí ñëàáî (ðèñ. 3B)
Áàëë 2 – ïðèçíàê õîðîøî âûðàæåí (ðèñ. 3C)
Áàëë 3 – ïðèçíàê ìàêñèìàëüíî âûðàæåí

(ðèñ. 3D)
Âñå ïðèçíàêè áûëè èçìåðåíû Þ.Â. Ïåëåíè-

öèíîé. Ïðîâåðêà íà îøèáêè èçìåðåíèÿ ïðîâîäè-
ëàñü ïóòåì èçìåðåíèÿ 10 ÊÒ ñíèìêîâ äâàæäû ñ
èíòåðâàëîì íåñêîëüêî íåäåëü ìåæäó äâóìÿ èñ-
ïûòàíèÿìè. Äëÿ âñåõ ïðèçíàêîâ ñðåäíÿÿ ðàçíèöà
èçìåðåíèé áûëà ìåíüøå 1 ìì (òàáë. 1, 2). Ñòîèò
îòìåòèòü, îòíîñèòåëüíî áîëüøèå âåëè÷èíû ñðåä-
íèõ àáñîëþòíûõ îøèáîê èçìåðåíèÿ äëÿ òîëùèíû
ìÿãêèõ òêàíåé. Ïðè èçìåðåíèè îáúåêòà äëèíîé íå-
ñêîëüêî ìì, çíà÷èòåëüíóþ ðîëü íà÷èíàåò èãðàòü

ðàçðåøåíèå ÊÒ ñíèìêà (0,5 ìì) íå âñåãäà ïîçâî-
ëÿÿ îïðåäåëèòü òî÷íóþ ãðàíèöó îáúåêòà íà áîëü-
øîì óâåëè÷åíèè. Äëÿ òî÷åê ñåëèîí è ñóáñïèíàëå
ñóùåñòâåííûìè òàêæå îêàçàëèñü ñèëüíûå ïåðå-
ïàäû òîëùèíû ìÿãêèõ òêàíåé ìåæäó ñîñåäíèìè
òî÷êàìè è ñèëüíî èçîãíóòàÿ ïîâåðõíîñòü êîñòè,
ïðè êîòîðûõ ëþáîå íåáîëüøîå ñìåùåíèå èëè
íàêëîí «èçìåðèòåëüíîé ëèíåéêè» âëå÷åò çà ñî-
áîé ñåðüåçíûå èçìåíåíèÿ ðàçìåðà. Ïîëó÷åííûå
îøèáêè èçìåðåíèÿ íå âûøå, ÷åì ïðè íåïîñðåä-
ñòâåííîì èçìåðåíèè êðàíèîëîãè÷åñêèìè èíñòðó-
ìåíòàìè è â ñðåäíåì íå ïðåâûøàþò îøèáîê äëÿ
ïîäîáíûõ èçìåðåíèé íà ÊÒ ñíèìêàõ [Evteev et al.,
2018].

Áûëà ïðîèçâåäåíà ïðîâåðêà ïîëó÷åííûõ ðàç-
ìåðîâ íà íîðìàëüíîñòü ðàñïðåäåëåíèÿ ïî êðèòå-
ðèþ Øàïèðî-Óèëêà. Ñòàòèñòè÷åñêóþ îáðàáîòêó
ïîëó÷åííûõ äàííûõ ïðîâîäèëè â ïàêåòå ïðîãðàìì
Statistica. Ñ öåëüþ âûÿâëåíèÿ ñâÿçåé ìåæäó ïðè-
çíàêàìè ïðèìåíÿëè êîððåëÿöèîííûé àíàëèç. Äëÿ
àíàëèçà ñâÿçåé ñòåïåíè ðàçäâîåííîñòè êîí÷èêà
íîñà ñ ïîäëåæàùèìè êîñòíûìè ñòðóêòóðàìè, áûë
ïðîâåäåí àíàëèç ðàíãîâûõ êîððåëÿöèé Ñïèðìàíà.
Äëÿ ðåêîìåíäàöèé ðàñ÷åòà ïðèæèçíåííûõ ðàçìå-
ðîâ íà îñíîâå ÷åðåïíûõ ïðîâîäèëè ðåãðåññèîííûé
àíàëèç

Результаты

Ïî âñåì èçó÷åííûì ïðèçíàêàì áûëè ïîëó÷å-
íû îñíîâíûå ñòàòèñòè÷åñêèå ïàðàìåòðû. Ýòè äàí-
íûå ïðåäñòàâëåíû â òàáëèöå 1.

Äëÿ èññëåäîâàííîé ñåðèè õàðàêòåðíî ñðåä-
íåå ïî âåðõíåìó ëèöåâîìó óêàçàòåëþ ëèöî è
ëåïòîðèííûé íîñ. Â êàòåãîðèþ áîëüøèõ ðàçìåðîâ
ïîïàäàþò âåðõíÿÿ âûñîòà ëèöà è øèðîòíûå ðàçìå-
ðû: íàèìåíüøàÿ øèðèíà ëáà, âåðõíÿÿ øèðèíà ëèöà,
áèìàëÿðíàÿ øèðèíà, ñèìîòè÷åñêàÿ øèðèíà.

Ñêóëîâîé äèàìåòð è âûñîòà íîñà ñðåäíèå,
øèðèíà ãðóøåâèäíîãî îòâåðñòèÿ ìàëàÿ.

Ñòîèò îòìåòèòü çíà÷èòåëüíóþ ïðîôèëèðîâêó
ëèöà, õàðàêòåðíóþ äëÿ äàííîé ãðóïïû. Óãîë âûñ-
òóïàíèÿ íîñà ïîïàäàåò â êàòåãîðèþ áîëüøèõ ðàç-
ìåðîâ, à íàçîìàëÿðíûé è çèãîìàêñèëëÿðíûå óãëû
â êàòåãîðèþ î÷åíü ìàëûõ ðàçìåðîâ. Ïðè ýòîì ìè-
íèìàëüíûå èõ çíà÷åíèÿ âûõîäÿò çà ïðåäåëû âà-
ðèàöèé ýòèõ âåëè÷èí [Àëåêñååâ, Äåáåö, 1964].

Ïî ðÿäó ïðèçíàêîâ íàáëþäàåòñÿ îòêëîíåíèå âå-
ëè÷èíû ñòàíäàðòíîãî îòêëîíåíèÿ ïî ñðàâíåíèþ ñî
ñðåäíèìè åãî çíà÷åíèÿìè, ïðèâåäåííûìè Â.Ï. Àëåê-
ñååâûì è Ã.Ô. Äåáåöîì [Àëåêñååâ, Äåáåö, 1964].
Ñòàíäàðòíîå îòêëîíåíèå çíà÷åíèé çèãîìàêñèëëÿð-
íîãî óãëà è âåðõíåãî ëèöåâîãî óêàçàòåëÿ ïîíèæåíî.
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Áûëà ïðîâåäåíà ïðîâåðêà íîðìàëüíîñòè ðàñ-
ïðåäåëåíèÿ âñåõ èçó÷åííûõ ïðèçíàêîâ ñ ïîìîùüþ
êðèòåðèÿ Øàïèðî-Óèëêà. Ïðîâåðêà íå ïîêàçàëà
îòëè÷èé îò íîðìàëüíîãî ðàñïðåäåëåíèÿ çíà÷åíèé
èçó÷åííûõ ïðèçíàêîâ.

Ïî óãëàì ãîðèçîíòàëüíîé ïðîôèëèðîâêè èçó-
÷åííàÿ ãðóïïà îòëè÷àåòñÿ ïðàêòè÷åñêè îò âñåõ
áëèçêèõ ê ñîâðåìåííîñòè êðàíèîñåðèé, ïðåâûøàÿ
ïî ýòîìó ïîêàçàòåëþ äàæå ñåðèè ñ òåððèòîðèè
Êàâêàçà [Àëåêñååâ, 1974]. Íàèáîëåå ñõîäíà ñ íåé
ñîâðåìåííàÿ êðàíèîñåðèÿ èç Íîâãîðîäñêîé ãóáåð-
íèè, â êîòîðîé âåëè÷èíû íàçîìàëÿðíîãî è çèãî-
ìàêñèëëÿðíîãî óãëà ñîñòàâëÿëè 122 è 136 ãðàäóñîâ
ñîîòâåòñòâåííî [Àëåêñååâ, 1969].

Ðàññòîÿíèå ìåæäó àëüâåîëÿðíûìè âîçâûøå-
íèÿìè êëûêîâ îêàçàëîñü íåñêîëüêî ìåíüøèì, ïî
ñðàâíåíèþ ñ ëèòåðàòóðíûìè äàííûìè [Áàëóåâà ñ
ñîàâò., 1988], õîòÿ íåîáõîäèìî îòìåòèòü ñóùå-
ñòâåííûå ìåòîäè÷åñêèå ðàñõîæäåíèÿ ìåæäó ýòèì
èññëåäîâàíèåì è íàøåé ðàáîòîé. Ñðåäíèå çíà-
÷åíèÿ øèðèíû íîñà äëÿ íàøåé âûáîðêè ïðåâû-
øàþò ñðåäíåå çíà÷åíèå äëÿ ìóæ÷èí åâðîïåîèäîâ
34-36 ìì [Ðîãèíñêèé, Ëåâèí, 1980, ñ. 379]. Â îòíî-
øåíèè øèðèíû êîí÷èêà íîñà íàøè äàííûå ñîâïà-
äàþò ñ ëèòåðàòóðíûìè [Âåñåëîâñêàÿ è ñîàâò.,
2019]. Ïî äàííûì ýòîé ðàáîòû øèðèíà êîí÷èêà
íîñà, èçìåðåííàÿ íà æèâîì ëèöå, ñîñòàâèëà
24,4 ìì äëÿ ìóæ÷èí, ïî íàøèì äàííûì – 24,7 ìì.

Ïðèâåäåííûå â òàáëèöå 2 øåñòü ðàçìåðîâ,
âêëþ÷åííûõ â ïðîãðàììó èçìåðåíèÿ, êàñàþòñÿ òîë-
ùèíû ìÿãêèõ òêàíåé. Ìû õîòåëè ïðîâåðèòü, íàñêîëü-
êî èçìåðåíèÿ íà ÊÒ ñîâïàäàþò ñ èçìåðåíèÿìè, ïðî-
âåäåííûìè ñ ïîìîùüþ óëüòðàçâóêà (òàáë. 2).

Â îòíîøåíèè òîëùèíû ìÿãêèõ òêàíåé â îáëàñòè
ôèëüòðà, ãëàáåëëû, áîêîâîé òî÷êè íîñà è ìåòîïèî-
íà ïîëó÷åíû î÷åíü áëèçêèå çíà÷åíèÿ ìåæäó èç-
ìåðåíèÿìè îáîèìè ñïîñîáàìè.

Â òî÷êå íàçèîí îòìå÷åíî ïðåâûøåíèå, à â òî÷-
êå ðèíèîí, íàîáîðîò, óìåíüøåíèå ðàçìåðà, âçÿòî-
ãî íà ÊÒ â ñðàâíåíèè ñ ðàçìåðàìè, ïîëó÷åííûìè
óëüòðàçâóêîâûì ìåòîäîì.

Корреляционный анализ

Äëÿ ïîèñêà ñâÿçåé ìåæäó ìîðôîëîãèåé ÷åðå-
ïà è òàêèìè ïðèæèçíåííûìè ïðèçíàêàìè íîñîâîé
îáëàñòè, êàê øèðèíà è ðàçäâîåííîñòü êîí÷èêà íîñà,
è äëÿ óòî÷íåíèÿ èìåþùèõñÿ ðåêîìåíäàöèé ïî âîñ-
ñòàíîâëåíèþ øèðèíû íîñà, áûë ïðèìåíåí êîððå-
ëÿöèîííûé àíàëèç.

Ðåçóëüòàòû ïðîâåäåííîãî íàìè êîððåëÿöèîí-
íîãî àíàëèçà ïðåäñòàâëåíû â òàáëèöå 3. Äëÿ âñåõ
ïàð ïðèçíàêîâ, ïîêàçàâøèõ ñòàòèñòè÷åñêè äîñòî-
âåðíûå êîððåëÿöèè (P>0,05), áûëè ïîñòðîåíû
äèàãðàììû ðàññåèâàíèÿ, äëÿ èñêëþ÷åíèÿ âëèÿ-
íèÿ âûáðîñîâ íà ïîëó÷åííûé ðåçóëüòàò.

Êîððåëÿöèÿ øèðèíû íîñà ñ ðàññòîÿíèåì ìåæ-
äó êëûêîâûìè òî÷êàìè ñîñòàâèëà 0,53, â òî âðåìÿ
êàê ñ øèðèíîé ãðóøåâèäíîãî îòâåðñòèÿ êîýôôè-
öèåíò êîððåëÿöèè áûë íåäîñòîâåðíûì. Ñëåäîâà-
òåëüíî, íàøè äàííûå ïîäòâåðäèëè êîððåêòíîñòü
èñïîëüçîâàíèÿ øèðèíû ìåæäó àëüâåîëÿðíûìè
âîçâûøåíèÿìè êëûêîâ äëÿ ðàñ÷åòà øèðèíû íîñà.
Òàêæå øèðèíà íîñà äîñòîâåðíî êîððåëèðóåò ñ íå-
êîòîðûìè äðóãèìè øèðîòíûìè ðàçìåðàìè ÷åðåïà:

Òàáëèöà 2. Çíà÷åíèÿ òîëùèíû ìÿãêèõ òêàíåé ïîëó÷åííûå ïðè èçìåðåíèÿõ ÊÒ èçîáðàæåíèé,
â ñðàâíåíèè ñ äàííûìè, ïîëó÷åííûìè ÓÇ ìåòîäîì

Table 2. Thicknesses of soft tissues obtained via CT measurements compared to the data obtained
by ultrasound method
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òàê, ïîëó÷åí êîýôôèöèåíò êîððåëÿöèè, ïîêàçû-
âàþùèé ñðåäíèé óðîâåíü ñâÿçè (0,51), ñî ñêóëî-
âûì äèàìåòðîì, ñëàáûå ñâÿçè ñ âåðõíåé øèðè-
íîé ëèöà è øèðèíîé îñíîâàíèÿ ïîäíîñîâîãî øèïà,
0,37 è 0,34, ñîîòâåòñòâåííî, è ñëàáóþ ñâÿçü ñ
øèðèíîé ñïèíêè íîñà – 0,29. Íåñìîòðÿ íà òî, ÷òî
ýòè ñâÿçè îòíîñÿòñÿ ê êàòåãîðèè ñðåäíèõ èëè ñëà-
áûõ, îíè ñòàòèñòè÷åñêè äîñòîâåðíû è î÷åíü âàæíû
äëÿ ìåòîäà âîññòàíîâëåíèÿ ëèöà ïî ÷åðåïó.

Êîí÷èê íîñà. Êàê ïîêàçàëè èññëåäîâàíèÿ, ïðî-
âåäåííûå íà ñîâðåìåííîì íàñåëåíèè, øèðèíà
êîí÷èêà íîñà ñâÿçàíà ñ øèðèíîé ñïèíêè íîñà è ñ
ðàññòîÿíèåì ìåæäó êëûêîâûìè òî÷êàìè [Âåñåëîâ-
ñêàÿ ñ ñîàâò., 2019]. Â íàøåì ñëó÷àå äëÿ ýòîãî
ïðèçíàêà áûë ïîëó÷åí òîëüêî îäèí äîñòîâåðíûé
êîýôôèöèåíò êîððåëÿöèè – ñ äëèíîé ïîäíîñîâî-
ãî øèïà (0,34). Â öåëîì, ýòî õîðîøî îáúÿñíÿåòñÿ
ñ òî÷êè çðåíèÿ àíàòîìèè: ìàññèâíîñòü ïîäíîñî-
âîãî øèïà ïîäðàçóìåâàåò ìàññèâíîñòü êîí÷èêà
íîñà.

Äàííûå ïî ÷àñòîòå âñòðå÷àåìîñòè áàëëîâ
ðàçäâîåííîñòè êîí÷èêà íîñà è ïîäíîñîâîãî øèïà
â èçó÷åííîé ãðóïïå ïðåäñòàâëåíû â òàáëèöå 4.

Íåñìîòðÿ íà ïðåäïîëîæåíèÿ î âîçìîæíîé
ñâÿçè ðàçäâîåííîñòè íîñà ñ ïîäíîñîâûì øèïîì,
íàìè íå áûëî ïîëó÷åíî íè îäíîé äîñòîâåðíîé êîð-
ðåëÿöèè ðàçäâîåííîñòè íîñà ñ ðàçìåðàìè ÷åðå-
ïà, òîëüêî ñëàáàÿ êîððåëÿöèÿ 0,35 ñ âåëè÷èíîé
øèðèíû êîí÷èêà íîñà.

Â ñëåäóþùåì âàðèàíòå êîððåëÿöèîííîãî àíà-
ëèçà ìû ðåøèëè îáúåäèíèòü áàëëû 1 è 2 ðàçäâî-
åííîñòè êîí÷èêà íîñà è ïîäíîñîâîãî øèïà. Òàêèì
îáðàçîì, ïîëó÷èëàñü òðåõáàëëüíàÿ ñèñòåìà â êî-
òîðîé «0» – ïîëíîå îòñóòñòâèå ïðèçíàêà, «1» –

ñðåäíÿÿ ñòåïåíü âûðàæåííîñòè ïðèçíàêà, «2» –
êðàéíÿÿ ñòåïåíü âûðàæåííîñòè ïðèçíàêà. Â ýòîì
ñëó÷àå àíàëèç ðàíãîâûõ êîððåëÿöèé ïîêàçàë äî-
ñòîâåðíóþ ñâÿçü âåëè÷èíû ðàçäâîåííîñòè êîí÷è-
êà íîñà ñî ñòåïåíüþ ðàçäâîåííîñòè ïîäíîñîâîãî
øèïà, r=0,345. Â ñâÿçè ñ òåì, ÷òî ÷èñëåííîñòü
èññëåäîâàííûõ ïî ýòîìó ïðèçíàêó áûëà íåâåëèêà
(N=42), è äîñòîâåðíàÿ êîððåëÿöèÿ áûëà ïîëó÷åíà
òîëüêî äëÿ òàêîãî ñïîñîáà áàëüíîé îöåíêè ïðèçíà-
êîâ, è íèêàêèå äðóãèå âàðèàíòû áàëüíîé îöåíêè
íå ïðèâåëè ê äîñòîâåðíûì ðåçóëüòàòàì, ïîëó÷åí-
íûå ðåçóëüòàòû ìîãóò áûòü ñëó÷àéíûìè è òðåáóþò
äàëüíåéøåé ïðîâåðêè íà áîëüøèõ âûáîðêàõ.

Регрессионный анализ. Рекомендации
для реконструкции размеров носа на основе

измерений черепа

Ñëåäóþùèì ýòàïîì èññëåäîâàíèÿ áûëî ïðî-
âåäåíèå ïîøàãîâîãî ðåãðåññèîííîãî àíàëèçà. Â
êà÷åñòâå çàâèñèìûõ ïåðåìåííûõ âûñòóïàëà øè-
ðèíà íîñà èëè øèðèíà êîí÷èêà íîñà, à â êà÷åñòâå
íåçàâèñèìûõ ïåðåìåííûõ âûñòóïàëè ðàçìåðû ÷å-
ðåïà. Êîýôôèöèåíòû ìíîæåñòâåííîé ðåãðåññèè
è äåòåðìèíàöèè, ðàññ÷èòàííûõ óðàâíåíèé ðåãðåñ-
ñèè ïðèâåäåíû â òàáëèöå 5.

Ïðîâåäåííûå èññëåäîâàíèÿ ïîçâîëÿþò íàì
ðåêîìåíäîâàòü ðÿä óðàâíåíèé äëÿ ðàñ÷åòà ïðè-
æèçíåííûõ ïðèçíàêîâ íîñîâîé îáëàñòè íà îñíîâå
íåñêîëüêèõ ðàçìåðîâ ÷åðåïà. Æèðíûì øðèôòîì
âûäåëåíû êîýôôèöèåíòû ðåãðåññèè, ïðîøåäøèå
ïðîâåðêó íà ñòàòèñòè÷åñêóþ çíà÷èìîñòü.

Óðàâíåíèå ðåãðåññèè äëÿ ðàñ÷åòà øèðèíû
íîñà (ØÍ):

ØÍ =-33,4 ìì +0,284*(ØÌÊ) +0,214*(45)
+0,143*77 -0,266*(äëèíà ïîäíîñîâîãî øèïà)
+0,117*(çèãîìàêñèëëÿðíûé óãîë) +0,088*(75(1))

Ðåçóëüòàòû ðåãðåññèîííîãî àíàëèçà ïîäòâåð-
æäàþò äàííûå, ïîëó÷åííûå ñ ïîìîùüþ êîððåëÿöè-
îííîãî àíàëèçà. Íà øèðèíó íîñà â íàèáîëüøåé ñòå-
ïåíè âëèÿþò øèðèíà ìåæäó êëûêîâûìè òî÷êàìè è
ñêóëîâîé äèàìåòð. Òàêæå íà øèðèíó íîñà âëèÿþò
óãëû ïðîôèëèðîâêè ëèöà è äëèíà ïîäíîñîâîãî

Òàáëèöà 3. Ðåçóëüòàòû êîððåëÿöèîííîãî àíàëèçà
Table 3. Results of the correlation analysis

Ïðèìå÷àíèÿ. Æèðíûì øðèôòîì âûäåëåíû äîñòî-
âåðíûå êîýôôèöèåíòû êîððåëÿöèè, p <0,05.

Notes. Correlation coefficients significant at p
<0,05are indicated in bold.

Òàáëèöà 4. ×àñòîòà âñòðå÷àåìîñòè áàëëîâ
ðàçäâîåííîñòè êîí÷èêà íîñà è ïîäíîñîâîãî øèïà
Table 4. The frequency of occurrence of bifurcation

of the tip of the nose and anterior nasal spine
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øèïà (îòðèöàòåëüíî). Êîýôôèöèåíòû ðåãðåññèè
÷åòûðåõ ïîñëåäíèõ ïðèçíàêîâ íå ïðîøëè ïðîâåðêó
íà ñòàòèñòè÷åñêóþ çíà÷èìîñòü, íî ïðè ïðîâåäå-
íèè ïîøàãîâîãî ðåãðåññèîííîãî àíàëèçà èìåííî
ýòî óðàâíåíèå äàåò íàèáîëüøèé êîýôôèöèåíò
ìíîæåñòâåííîé êîððåëÿöèè è äåòåðìèíàöèè
(òàáë. 5). Èñïðàâëåííûé êîýôôèöèåíò äåòåðìè-
íàöèè äëÿ ýòîãî óðàâíåíèÿ ðàâåí 0,349. Ýòî çíà÷èò,
÷òî áîëüøå òðåòè äèñïåðñèè çàâèñèìîé ïåðåìåí-
íîé, îáúÿñíÿåòñÿ ïðåäëîæåííîé íàìè ìîäåëüþ.
Ýòî äîñòàòî÷íî âûñîêèé êîýôôèöèåíò äåòåðìèíà-
öèè äëÿ òàêèõ ìîðôîëîãè÷åñêè ðàçëè÷íûõ ïðèçíà-
êîâ, êàê ðàçìåðû õðÿùåâîé ÷àñòè íîñà è ðàçìåðû
ïîäëåæàùèõ êîñòíûõ ñòðóêòóð.

Â ñâÿçè ñ òåì, ÷òî èññëåäîâàííàÿ ãðóïïà îò-
ëè÷àëàñü çíà÷èòåëüíîé ãîðèçîíòàëüíîé ïðîôèëè-
ðîâêîé, ïðåâîñõîäÿ ïî ýòèì ïðèçíàêàì âñå èçâå-
ñòíûå áëèçêèå ê ñîâðåìåííîñòè êðàíèîñåðèè,
íàìè áûëî ïðåäëîæåíî åù¸ îäíî óðàâíåíèå ðåã-
ðåññèè äëÿ ðàñ÷åòà øèðèíû íîñà áåç ó÷åòà óãëîâ
ïðîôèëèðîâêè ëèöà:

ØÍ =6,26 ìì +0,293*(ØÌÊ) +0,165*(45).
Â ýòîì óðàâíåíèè îáà êîýôôèöèåíòà ñòàòèñ-

òè÷åñêè çíà÷èìû, èñïðàâëåííûé êîýôôèöèåíò
äåòåðìèíàöèè ÷óòü ìåíüøå, ÷åì â ïðåäûäóùåì
óðàâíåíèè, è ðàâåí 0,294. Ñòàíäàðòíàÿ îøèáêà
îöåíèâàíèÿ ðàâíà 2,4 ìì.

Ïîøàãîâûé ðåãðåññèîííûé àíàëèç áûë ïðî-
âåäåí è äëÿ øèðèíû êîí÷èêà íîñà. Ïðåäñòàâëÿ-
åì óðàâíåíèå äëÿ ðàñ÷åòà ýòîãî ïàðàìåòðà:

ØÊÍ= 13,33 ìì +0,554*(äëèíà ïîäíîñîâîãî
øèïà) +0,314*(øèðèíà ñïèíêè íîñà).

Òîëüêî ïåðâûé êîýôôèöèåíò ðåãðåññèè ïðî-
øåë ïðîâåðêó íà ñòàòèñòè÷åñêóþ çíà÷èìîñòü, èñ-
ïðàâëåííûé êîýôôèöèåíò äåòåðìèíàöèè äëÿ ýòî-
ãî óðàâíåíèÿ ðàâåí 0,115, ñòàíäàðòíàÿ îøèáêà
îöåíèâàíèÿ ñîñòàâèëà 3,2 ìì. Òàêèì îáðàçîì, âå-
ëè÷èíà êîí÷èêà íîñà ñâÿçàíà ñ ïîäëåæàùèìè
ñòðóêòóðàìè ÷åðåïà äîñòîâåðíîé, íî ñëàáîé ñâÿ-
çüþ. Òîëüêî 11,5% äèñïåðñèè åå âåëè÷èíû ìû ìî-
æåì îáúÿñíèòü ïðåäëîæåííîé ìîäåëüþ. Ê òîìó
æå ïîãðåøíîñòü â 3 ìì ïðåäñòàâëÿåòñÿ çíà÷èòåëü-
íîé äëÿ ðàçìåðà â ñðåäíåì ñîñòàâëÿþùåãî îêî-
ëî 25 ìì.

Обсуждение результатов

Îïûò êðàíèîëîãè÷åñêîé õàðàêòåðèñòèêè ïðåä-
ñòàâèòåëåé ñîâðåìåííîãî íàñåëåíèÿ Ìîñêâû, ïðî-
âåäåííîé ñ èñïîëüçîâàíèåì äàííûõ êîìïüþòåð-
íîé òîìîãðàôèè, ïîêàçàë èíòåðåñíûå ðåçóëüòà-
òû. Èçó÷åííàÿ ãðóïïà îòëè÷àåòñÿ îò ïðàêòè÷åñêè
âñåõ áëèçêèõ ê ñîâðåìåííîñòè êðàíèîñåðèé áîëåå
ðåçêîé ãîðèçîíòàëüíîé ïðîôèëèðîâêîé. Çíà÷åíèÿ
íàçîìàëÿðíîãî è çèãîìàêñèëëÿðíîãî óãëîâ â èñ-
ñëåäîâàííîé ãðóïïå èìåþò íîðìàëüíîå ðàñïðå-
äåëåíèå, à âåëè÷èíà ñòàíäàðòíîãî îòêëîíåíèÿ äëÿ
çèãîìàêñèëëÿðíîãî óãëà ïîíèæåíà îòíîñèòåëüíî
ñðåäíèõ åå âåëè÷èí ïî ñâîäêå Â.Ï. Àëåêñååâà è
Ã.Ô. Äåáåöà [Àëåêñååâ, Äåáåö1964]. Èññëåäîâàí-
íàÿ âûáîðêà ñôîðìèðîâàíà â îñíîâíîì èç ïðåä-
ñòàâèòåëåé ñðåäíååâðîïåéñêîãî àíòðîïîëîãè÷åñ-
êîãî òèïà è äîëÿ ïðåäñòàâèòåëåé íàðîäîâ Êàâêà-
çà íå ïðåâûøàåò 20%. Îäíàêî ïðèìåñü êàâêàñè-
îíñêîãî òèïà, õàðàêòåðèçóþùåãîñÿ áîëüøèìè
øèðîòíûìè ðàçìåðàìè è çíà÷èòåëüíîé ãîðèçîí-
òàëüíîé ïðîôèëèðîâêîé, ìîãëà ñêàçàòüñÿ íà îò-
ìå÷åííûõ îñîáåííîñòÿõ íàøåé ãðóïïû. Êðîìå òîãî,
ïîäîáíîå îòëè÷èå ìîæåò áûòü ñëåäñòâèåì ýïî-
õàëüíîãî èçìåíåíèÿ ôîðìû ÷åðåïà ó ñîâðåìåííîãî
íàñåëåíèÿ, êîòîðîå ÿâëÿåòñÿ ÷àñòüþ ñåêóëÿðíîãî
òðåíäà. Îäíàêî ãëóáîêàÿ ðàçðàáîòêà äàííûõ ðå-
çóëüòàòîâ âûõîäèò çà ðàìêè äàííîé ñòàòüè.

Ïîëó÷åííîå íàìè ðàññòîÿíèå ìåæäó àëüâåî-
ëÿðíûìè âîçâûøåíèÿìè êëûêîâ áûëî íåñêîëüêî
ìåíüøèì, ÷åì ïî ëèòåðàòóðíûì äàííûì. Âîçìîæ-
íî, ýòî îáúÿñíÿåòñÿ òåì, ÷òî àâòîðû [Áàëóåâà ñ
ñîàâò., 1988] áðàëè ýòîò ïðèçíàê íà æèâîì ëèöå,
èñïîëüçóÿ ìåòîä ïàëüïàòîðíîé ìàðêèðîâêè. Ïðè
èçìåðåíèè ñ èñïîëüçîâàíèåì ÊÒ ñíèìêîâ ðàçìåð
áðàëè íåïîñðåäñòâåííî íà êîñòè.

Ïðåâûøåíèå ñðåäíåãî çíà÷åíèÿ øèðèíû íîñà â
íàøåé âûáîðêå, âîçìîæíî, îáúÿñíÿåòñÿ ïñèõîëîãè-
÷åñêèì íàïðÿæåíèåì ëþäåé ïðè ñíÿòèè ÊÒ. Â ïîëî-
æåíèè ëåæà â çàìêíóòîì ïðîñòðàíñòâå òîìîãðàôà

Òàáëèöà 5. Êîýôôèöèåíòû ìíîæåñòâåííîé
êîððåëÿöèè è ðåãðåññèè äëÿ ïðåäñòàâëåííûõ

óðàâíåíèé ðåãðåññèè
Table 5. Multiple Correlation and Regression

Coefficients for the Regression Equations
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èññëåäóåìûå, ïî-âèäèìîìó, íà÷èíàþò äûøàòü
ñèëüíåå è ãëóáæå, ÷åì â åñòåñòâåííîì ñîñòîÿíèè,
÷òî ìîæåò âûðàçèòüñÿ â íåêîòîðîì ðàçäóâàíèè
êðûëüåâ íîñà.

Ïîëó÷åííûå íàìè ñðåäíèå çíà÷åíèÿ òîëùè-
íû ìÿãêèõ òêàíåé â òî÷êàõ rhinion è nasion ïîçâî-
ëÿþò óòî÷íèòü íåêîòîðûå àñïåêòû ðåêîíñòðóêöèè
íîñîâîé îáëàñòè.

Ðàçíèöà â ðàçìåðàõ ñâÿçàíà, ïî âñåé âèäè-
ìîñòè, ñî ñïîñîáîì èçìåðåíèÿìè òîëùèíû ìÿã-
êèõ òêàíåé ñ ïîìîùüþ óëüòðàçâóêîâîãî ïðèáîðà.
Äèàìåòð çîíäà, êîòîðûé ïðèêëàäûâàþò ê èññëå-
äóåìûì ó÷àñòêàì ëèöà, ñîñòàâëÿåò 5 ìì, ÷òî íå
ïîçâîëÿåò èçìåðèòü òîëùèíó ÷åòêî â òî÷êå rhinion.
Ñëåäîâàòåëüíî, îïðåäåëèòü ýòèì ìåòîäîì ðàñ-
ïðåäåëåíèå òîëùèíû ìÿãêèõ òêàíåé ïî âñåé ïî-
âåðõíîñòè íîñîâûõ êîñòåé ïðåäñòàâëÿåòñÿ çàòðóä-
íèòåëüíûì. Ê òîìó æå, èçìåðåíèÿ íà æèâîì ÷åëî-
âåêå íå ïîçâîëÿþò òî÷íî ëîêàëèçèðîâàòü ïîëîæå-
íèå òî÷åê rhinion è nasion. Òàêæå äëÿ ïîäíîñîâîé
òî÷êè ïîëó÷åíû óòî÷íÿþùèå äàííûå ïî òîëùèíå
ìÿãêèõ òêàíåé. Ðàíåå ïðè âîññòàíîâëåíèè îáëèêà
ïî ÷åðåïó â ýòîé òî÷êå òîëùèíó ìÿãêèõ òêàíåé
ôîðìèðîâàëè â 11 ìì, à áëàãîäàðÿ íàøåìó èñ-
ñëåäîâàíèþ ïîëó÷åíî óòî÷íåíèå, êîòîðîå ñâèäå-
òåëüñòâóåò î áËëüøåé òîëùèíå ìÿãêîãî ïîêðîâà â
ýòîé òî÷êå, çà ñ÷åò ñìÿã÷åíèÿ óãëà, îáðàçîâàííî-
ãî âûñòóïàíèåì ïîäíîñîâîãî øèïà (15 ìì).

Òàêèì îáðàçîì, äàííûå, ïîëó÷åííûå íàìè ïðè
èçó÷åíèè êîìïüþòåðíûõ òîìîãðàìì, äëÿ ýòèõ òî-
÷åê áîëåå òî÷íû è ìîãóò áûòü ðåêîìåíäîâàíû
ñïåöèàëèñòàì â îáëàñòè àíòðîïîëîãè÷åñêîé ðå-
êîíñòðóêöèè.

Çíà÷èìûì ðåçóëüòàòîì ðàáîòû ÿâëÿåòñÿ ïîä-
òâåðæäåíèå íà îñíîâå äàííûõ êîìïüþòåðíîé
òîìîãðàôèè ñâÿçè øèðèíû íîñà ñ øèðîòíûìè ðàç-
ìåðàìè ÷åðåïà, â ïåðâóþ î÷åðåäü ñ øèðèíîé ìåæ-
äó êëûêîâûìè òî÷êàìè. Ñëåäóåò îñîáî îòìåòèòü,
÷òî íè â êîððåëÿöèîííîì, íè â ðåãðåññèîííîì àíà-
ëèçå íå ïîäòâåðäèëàñü ñâÿçü øèðèíû íîñà ñ øè-
ðèíîé ãðóøåâèäíîãî îòâåðñòèÿ. Êîýôôèöèåíòû
êîððåëÿöèè îêàçàëèñü íåäîñòîâåðíûìè. Ýòî îñî-
áåííî èíòåðåñíî ïîòîìó, ÷òî ìíîãèå çàðóáåæíûå
ó÷åíûå ðåêîìåíäóþò ðàññ÷èòûâàòü øèðèíó íîñà
èñõîäÿ èç ðàçìåðîâ ãðóøåâèäíîãî îòâåðñòèÿ
[Wilkinson, 2010; Strapasson et al., 2017].

Ïîëó÷åííûå êîððåëÿöèè ñòåïåíè ðàçäâîåííî-
ñòè êîí÷èêà íîñà ñî ñòåïåíüþ ðàçäâîåííîñòè ïîä-
íîñîâîãî øèïà ìîãóò áûòü ñëó÷àéíûìè è òðåáóþò
äàëüíåéøåé ïðîâåðêè íà áîëüøèõ âûáîðêàõ. Â
ñâÿçè ñ òåì, ÷òî ðàçäâîåííîñòü êîí÷èêà íîñà ñèëü-
íåå ïðîÿâëÿåòñÿ ñ âîçðàñòîì, äëÿ äàëüíåéøèõ
èññëåäîâàíèé ýòîãî ïðèçíàêà íåîáõîäèìî ðàçäå-
ëåíèå èññëåäóåìîé âûáîðêè íà âîçðàñòíûå èí-
òåðâàëû.

Â ïðîöåññå ðàáîòû áûëè óòî÷íåíû óðàâíåíèÿ
ðåãðåññèè äëÿ ðàñ÷åòà ðàçìåðîâ íîñà íà æèâîì
ëèöå. Áûëî ïðåäëîæåíî äâà óðàâíåíèÿ ðåãðåññèè.
Ïåðâîå óðàâíåíèå èìååò íàèáîëüøèé êîýôôèöè-
åíò äåòåðìèíàöèè, îäíàêî âêëþ÷àåò â ñåáÿ óãëû
ãîðèçîíòàëüíîé ïðîôèëèðîâêè, êîòîðûå ó èññëåäî-
âàííîé ñîâðåìåííîé ãðóïïû çíà÷èòåëüíî ìåíüøå,
÷åì â êðàíèîëîãè÷åñêèõ ñåðèÿõ. Òàêèì îáðàçîì,
ïîëó÷åííîå óðàâíåíèå ðåãðåññèè ñëåäóåò ïðèìå-
íÿòü ñ îñòîðîæíîñòüþ, è òîëüêî íà ñîâðåìåííûõ
ãðóïïàõ. Äëÿ ðàñ÷åòà øèðèíû íîñà ïî äðåâíèì
êðàíèîëîãè÷åñêèì ìàòåðèàëàì ìû áû ðåêîìåí-
äîâàëè âòîðîå óðàâíåíèå ðåãðåññèè.

Äàííîå èññëåäîâàíèå ïîêàçàëî, ÷òî ïðèçíà-
êè ìÿãêèõ òêàíåé ëèöà è ÷åðåïà äåìîíñòðèðóþò
äîñòîâåðíûå âçàèìíûå êîððåëÿöèè. Ýòî ìîæåò
ñëóæèòü íàäåæíûì îñíîâàíèåì äëÿ êîððåêòíîãî
âîñïðîèçâåäåíèÿ äåòàëåé íîñîâîé îáëàñòè ïðè
àíòðîïîëîãè÷åñêîé ðåêîíñòðóêöèè. Íà íàøèõ ìà-
òåðèàëàõ íåêîòîðûå ðàçìåðû íîñîâîé îáëàñòè, íå
èìåþùèå êîñòíîé îñíîâû, óäàëîñü ñâÿçàòü ñ ðàç-
ìåðàìè êîñòíûõ ñòðóêòóð. Òåïåðü äëÿ âîññòàíîâ-
ëåíèÿ øèðèíû êîí÷èêà íîñà, ìîæíî èñïîëüçîâàòü
ïðåäëîæåííîå óðàâíåíèå ðåãðåññèè. Îäíàêî, èç-
çà îñîáåííîñòåé èññëåäóåìûõ ïðèçíàêîâ, çíà÷å-
íèÿ íàáëþäàåìûõ êîýôôèöèåíòîâ äåòåðìèíàöèè
íåâûñîêè, ïîýòîìó ïîêà ïðè âîññòàíîâëåíèè êîí÷è-
êà íîñà ïî ïðåäëîæåííîìó óðàâíåíèþ ðåãðåññèè
ïðèæèçíåííûå ðàçìåðû áóäóò íîñèòü îðèåíòèðî-
âî÷íûé õàðàêòåð.

Ïîëó÷åííûå îñíîâíûå ñòàòèñòè÷åñêèå ïàðà-
ìåòðû ïðèçíàêîâ, äåòàëèçèðóþùèõ ìîðôîëîãèþ
íîñîâîé îáëàñòè, ìîãóò áûòü ïîëåçíû ñïåöèàëè-
ñòàì â îáëàñòè àíòðîïîëîãè÷åñêîé ðåêîíñòðóêöèè,
÷åëþñòíî-ëèöåâîé õèðóðãèè, àíàòîìèè.

Заключение

Íàñòîÿùåå èññëåäîâàíèå, ïðîâåäåííîå ñ èñ-
ïîëüçîâàíèåì ÊÒ ñíèìêîâ, ïîçâîëèëî ïîëó÷èòü
íåêîòîðûå óòî÷íåíèÿ â îòíîøåíèè ðåêîíñòðóêöèè
íîñîâîé îáëàñòè.

Óäàëîñü ïîëó÷èòü ñâåäåíèÿ î ðàñïðåäåëåíèè
òîëùèíû ìÿãêîãî ïîêðîâà íà íåêîòîðûõ ó÷àñòêàõ
ëèöà, ãäå åãî èçìåðåíèÿ óëüòðàçâóêîâûì îáîðóäî-
âàíèåì áûëè çàòðóäíåíû. Íà ïðîôèëüíûõ ïðîåê-
öèÿõ ÊÒ óäàëîñü ïîêàçàòü, ÷òî êðûëî íîñà îòñòîèò â
ñðåäíåì íà 7,5 ìì îò êîíòóðà ãðóøåâèäíîãî îòâåð-
ñòèÿ. Íàéäåíû äîñòîâåðíûå êîððåëÿöèè ìåæäó
øèðèíîé êîí÷èêà íîñà è äëèíîé ïîäíîñîâîãî øèïà,
øèðèíîé íîñà è ñêóëîâûì äèàìåòðîì, à òàêæå øè-
ðèíîé íîñà è øèðèíîé ìåæäó êëûêîâûìè òî÷êà-
ìè. Ïîëó÷åííûå â ðàáîòå ðåçóëüòàòû ïîäâåðãàþò
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ñîìíåíèþ øèðîêî ðàñïðîñòðàíåííûé ñïîñîá âîñ-
ñòàíîâëåíèÿ øèðèíû íîñà íà îñíîâàíèè øèðèíû
ãðóøåâèäíîãî îòâåðñòèÿ. Ïî íàøèì äàííûì øè-
ðèíà íîñà íå ñâÿçàíà ñ ýòèì ïðèçíàêîì.

Ïðåäïðèíÿòîå èññëåäîâàíèå ïîêàçàëî áîëü-
øóþ ïåðñïåêòèâíîñòü èñïîëüçîâàíèÿ äàííûõ êîì-
ïüþòåðíîé òîìîãðàôèè äëÿ óñîâåðøåíñòâîâàíèÿ
ìåòîäà àíòðîïîëîãè÷åñêîé ðåêîíñòðóêöèè âíåøíî-
ñòè è äëÿ èçó÷åíèÿ ìîðôîëîãèè ÷åðåïà â öåëîì.
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CRANIOFACIAL CORRELATIONS OF THE MIDDLE PART OF THE FACE
BASED ON COMPUTED TOMOGRAMS

Introduction. Craniofacial reconstruction is widely used in paleoanthropology and forensic science.
Although the method is well developed and widely applied, additional research of the correlations between
some bone structures of the face and soft tissues is still required. Computed tomography of living subjects is
a prospective method for studying craniofacial correlations. The aim of this study is to investigate the
relationship between features of the nasal region of the face with the underlying bone structures using CT
data in order to improve the existing craniofacial reconstruction technique.

Material and methods. The study employs a sample of 50 head CT images of adult males from Moscow
(age range from 19 to 56 years). The study protocol included 30 variables: measurements of the skull,
measurements of the face, and measurements of soft tissue thickness.

Results. The study clarifies the distribution of the soft tissue thickness in the areas of the face where
ultrasound measurements are complicated. These include the soft tissues thickness on the nasal bones: at
nasion, rhinion and subspinale. Our results have shown that the nostrils protrude 7 mm from the contour of
the piriform aperture in profile view. Significant correlations between the width of the tip of the nose and the
length of the nasal spine were found, and a statistically significant relationship between the width of the nose
and the width between the alveolare canine points was confirmed. No significant correlations between the
width of the piriform aperture and the width of the nose were obtained. This result questions the widely
applied method of reconstruction of the width of the nose based on the width of the piriform aperture. The
regression equations for the reconstruction of the nose width and the width of the tip of the nose based on
cranial measurements are suggested.

Conclusion. Due to the use of CT data, this study clarifies some aspects of craniofacial reconstruction
of the nasal region. Further studies into craniofacial correlations employing a larger sample are needed in
order to further improve the method of facial reconstruction.

Keywords: craniofacial reconstruction; forensic anthropology; computed tomography; soft tissue
thickness; nasal morphology prediction method

Bunak V.V. Antropometriya [Anthropometry]. Moscow, Uchpedgiz
Publ., 1941. 368 p. (In Russ.).
Veselovskaya Ye.V. Zonal’noye raspredeleniye tolshchiny myagkikh
tkaney litsa [The zonal distribution of the thickness of the soft tissues
of the face] Thesis PhD in Biology. Moscow, 1989. 187 p. (In Russ.).
Veselovskaya E.V., Baluyeva T.S. Novyye razrabotki v antropolo-
gicheskoy rekonstruktsii [New developments in anthropological
reconstruction]. Vestnik antropologii [Herald of anthropology], 2012,
22, pp. 22–42. (In Russ.).
Veselovskaya E.V. Kraniofatsial’nyye proportsii v antropolo-
gicheskoy rekonstruktsii [Craniofacial proportions in anthropological
reconstruction]. Etnograficheskoye obozreniye [Ethnographic
Review]. 2015a, 2, pp. 83–98. (In Russ.).
Veselovskaya E.V. Slovesnyy portret po cherepu [A verbal portrait on
the skull].In Sbornik trudov Vserossiyskoy nauchnoy konferentsii
«Paleoantropologicheskiye i bioarkheologicheskiye issledovaniya:
traditsii i novyye metodiki» [Proceedings of the All-Russian Scientific
Conference «Paleoanthropological and bioarchaeological studies:
traditions and new techniques»]. St. Petersburg, 2015b, pp. 31–33.
(In Russ.).



Вестник Московского университета. Серия XXIII  АНТРОПОЛОГИЯ    № 4/2020: 6678
Moscow University Anthropology Bulletin Anthropology, 2020, no. 4, pp.  6678

78 Рассказова А.В., Веселовская Е.В., Пеленицина Ю.В.

Veselovskaya E.V «Algoritm vneshnosti» – kompleksnaya programma
antropologicheskoj rekonstrukcii [«Appearance algorithm» – the
comprehensive program of craniofacial reconstruction]. Moscow
University Anthropology Bulletin [Vestnik Moscovskogo Universiteta.
Seria 23. Antropologia], 2018, 2, pp. 38–54. DOI: 10.32521/2074-
8132.2018.2.038-054. (In Russ.).
Veselovskaya E. V., Sineva I. M., Borisova E. B. Novye dannye k
rekonstruktsii po cherepu srednego etadga litsa [New data on forensic
reconstruction of the middle part of the face]. Moscow University
Anthropology Bulletin [Vestnik Moscovskogo Universiteta. Seria 23.
Antropologia], 2019, 1, pp. 5–17. DOI: 10.32521/2074. (In Russ.).
Gerasimov M.M. Osnovy vosstanovleniya litsa po cherepu [Basics
of face reconstruction on the skull]. Moscow, Sovetskaya nauka
Publ., 1949. 188 p. (In Russ.).
Gerasimov M.M. Vosstanovleniye litsa po cherepu (sovremennyy i
iskopayemyy chelovek) [Reconstruction of the face on the skull
(modern and fossilized person)]. Moscow, USSR Academy science
Publ., 1955. 585 p. (In Russ.).
Dubov A.I. Khanty i selkupy. Opyt somatologicheskogo analiza [The
Khanty and the Selkups. Experience in somatological analysis]. In
Materialy i issledovaniya po antropologii 80 godov [Materials and
research on anthropology of the 80’s]. Moscow: Institute of ethnology
and anthropology Russian academy of science, 1992, pp. 171–
203. (In Russ.).
Evteev A.A. Metodicheskie aspekty analiza tomograficheskix snimkov
zhivy lyudej dlya izucheniya morfologii i rostovy processov kostny
struktur [Methodological aspects of the analysis of tomographic
images of living people for the study of morphology and growth
processes of bone structures]. In Antropologia v Moskovskom
Universitete [Anthropology at Moscow State University]. Moscow,
Institute and Museum of Anthropology Publ., 2015, pp. 255–269.
(In Russ.).
Lebedinskaya G.V. O korrelyaciyah mezhdu razmerami myagkih
tkanej i kostnoj osnovoj nosa [On correlations between the size of
soft tissues and the bone base of the nose]. Sov. Etnografiya [Soviet
Ethnography], 1965, 3, pp. 146–151. (In Russ.).
Lebedinskaya G.V. Sootnosheniya mezhdu verhnim otdelom licevogo
cherepa i pokryvayushchimi ego tkanyami [Relations between the
upper part of the facial skull and the tissues covering it]. In
Antropologicheskaya rekonstrukciya i problemy paleoetnografii.
Sbornik pamyati M.M. Gerasimova [Anthropological reconstruction
and the problems of paleoethnography. Collection to the memory
of M.M. Gerasimov]. Moscow, Nauka Publ., 1973, pp. 38–55. (In
Russ.).

Nikitin S.A. Plasticheskaya rekonstruktsiya portreta po cherepu
[Plastic reconstruction of the portrait on the skull]. In: Metodika
kompleksnogo issledovaniya kostnykh ostankov iz nekropolya
[Methods of complex investigation of bone remains from the
necropolis]. Moscow, Staryi sad Publ., 2011, pp. 137–167. (In Russ.).
Roginskiy Ya.Ya., Levin M.G. Antropologiya [Anthropology].
Moscow: Vysshaya shkola Publ., 1980. 528 p. (In Russ.).
Usacheva L.L., Tokareva Yu.A. Vosstanovlenie vneshnego oblika
po cherepu: Uchebnoe posobie [Reconstruction of the appearance
based on skull: Textbook]. Moscow, EKC MVD Rossii Publ., 2010.
152 p. (In Russ.).
Evteev A., Anikin A., Satanin L. Midfacial growth patterns in males
from newborn to 5 years old based on computed tomography.
American Journal of Human Biology, 2018, 30(4), pp. 1–18.
DOI: 10.1002/ajhb.23132.
Kim, M., Huh, K.H., Yi W.J., Heo, M.S., Lee, S.S., et al. Evaluation
of accuracy of 3D reconstruction images using multi-detector CT
and cone-beam CT. J. Imaging Science in Dentistry., 2012, 42 (1),
pp. 25–33. DOI: 10.5624/isd.2012.42.1.25.
Rynn C., Wilkinson C.M. Appraisal of traditional and recently
proposed relationships between the hard and soft nose in profile.
Am. J. Phys. Anthropol., 2006, 130 (3), pp. 364–373. DOI: 10.1002/
ajpa.20337.
Rynn C., Wilkinson C.M., Peters H. Prediction of nasal morphology
from the skull. Forensic Science, Medicine and Patholog., 2009, 6
(1), pp. 20–34. DOI: 10.1007/s12024-009-9124-6.
Stephan C.N. Facial approximation: an evaluation of mouth-width
determination. Am. J. Phys. Anthropol., 2003, 121, 1, pp. 48–57.
DOI: 10.1002/ajpa.10166.
Strapasson R. A. P., Herrera L. M., Melani R. F. H. Forensic facial
reconstruction: relationship between the alar cartilage and piriform
aperture. Am. J. Forensic Sci., 2017, pp. 1460–1465. DOI: 10.1111/
1556-4029.13494.
Wilkinson C.M. Facial Reconstruction – anatomical art or artistic
anatomy? Am J. Anat. 2010, 216, pp. 235–250. DOI: 10.1111/j.1469-
7580.2009.01182.x.
Wilkinson C. M., Rynn C. Craniofacial Identification. Cambridge,
Cambridge University press, 2012. 264 p. DOI: 10.1017/
CBO9781139049566.015.

Information about Authors
Rasskazova Anna V.; ORCID ID: 0000-0002-4107-7923;
rasskazova.a.v@mail.ru;
Veselovskaya Elizaveta V., PhD, DSc, associate professor;
ORCID ID: 0000-0002-2932-9884; veselovskaya.e.v@yandex.ru;
Pelenitsina Yulia V.; ORCID ID: 0000-0003-3378-9151;
j.pelenitsyna@gmail.com.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002000d>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002000d>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /GRE <>
    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e000d>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


