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Íåâðîëîãè÷åñêàÿ êëèíèêà, à òàêæå ñòðå-
ìèòåëüíî ðàçâèâàþùàÿñÿ íåéðîõèðóðãèÿ
íóæäàþòñÿ â äàëüíåéøèõ èññëåäîâàíèÿõ
ìîðôîëîãè÷åñêèõ ñòðóêòóð ãîëîâíîãî ìîçãà
[1–4].

Ìåòîä ÌÐÒ îñíîâàí íà èññëåäîâàíèè ðàñ-
ïðåäåëåíèÿ ïëîòíîñòè ÿäåð âîäîðîäà (ïðî-
òîííîé ïëîòíîñòè). Ñ ïîìîùüþ äàííîãî ìå-
òîäà âîçìîæíî äîñòàòî÷íî ïîäðîáíîå èçó÷å-
íèå ñòðóêòóðû ìÿãêèõ òêàíåé, îñîáåííî ïðè
äèôôåðåíöèàöèè îïóõîëåâûõ ïðîöåññîâ îò
ðåàêòèâíîãî îòåêà òêàíåé è ò. ä. [5–9]. Êîñò-
íûå ñòðóêòóðû (èç-çà ìàëîãî êîëè÷åñòâà ÿäåð
âîäîðîäà) âèçóàëèçèðóþòñÿ ñ ìåíüøåé òî÷-
íîñòüþ, íàïðèìåð, ÷åì ïðè èñïîëüçîâàíèè
ðåíòãåíîâñêèõ ìåòîäîâ èíòðîñêîïèè, òà-
êèõ êàê òðàäèöèîííàÿ ðåíòãåíîãðàôèÿ, ÊÒ è
ÑÊÒ. Ïðîñòðàíñòâåííîå ðàçðåøåíèå íèçêî-
ïîëüíûõ è ñðåäíåïîëüíûõ ìåòîäîâ ÌÐÒ ñî-
ñòàâëÿåò 1,5–3,0 ìì, òîãäà êàê ó ñòàíäàðòíûõ
ÑÊÒ â ïëîñêîñòè ñðåçà òîò æå ïîêàçàòåëü ðà-
âåí 0,4 ìì. Íà îñíîâàíèè ñêàçàííîãî ìîæíî
óòâåðæäàòü, ÷òî íà ñåãîäíÿøíèé äåíü ïðèãî-
äíûì äëÿ íåéðîõèðóðãè÷åñêîãî ïëàíèðîâà-
íèÿ è çàäà÷ íåéðîíàâèãàöèè ïðèíÿòî ñ÷èòàòü
ìåòîä ÑÊÒ [10–15].

Öåëü èññëåäîâàíèÿ – ðàçðàáîòàòü ìåòîä
âèçóàëèçàöèè ÿäåð ìîçæå÷êà íà ñíèìêàõ,
ñäåëàííûõ ñ ïîìîùüþ ÑÊÒ.

Ìàòåðèàë è ìåòîäû. Èñïîëüçîâàíû
äàííûå îá èíäèâèäóàëüíîé àíàòîìè÷åñêîé

èçìåí÷èâîñòè ñòåðåîòàêñè÷åñêèõ êîîðäèíàò
ÿäåð ìîçæå÷êà, à òàêæå èõ òîïîãðàôî-àíà-
òîìè÷åñêèõ îñîáåííîñòÿõ ñòðîåíèÿ, ïîëó-
÷åííûå è îïèñàííûå â íàøèõ ðàííèõ ðàáîòàõ,
êîòîðûå áûëè ïðîâåäåíû íà 460 ïðåïàðà-
òàõ ìîçæå÷êà ëþäåé, óìåðøèõ â âîçðàñòå îò
20 äî 99 ëåò âñëåäñòâèå çàáîëåâàíèé, íå ñâÿ-
çàííûõ ñ ïîðàæåíèåì öåíòðàëüíîé íåðâíîé
ñèñòåìû è ñîñóäîâ ãîëîâíîãî ìîçãà. Â õîäå
ðàáîòû èñïîëüçîâàíû 10 ñíèìêîâ èññëåäî-
âàíèÿ ãîëîâíîãî ìîçãà è ìîçæå÷êà ñ ïîìîùüþ
ÑÊÒ (èç àðõèâíîãî ìàòåðèàëà ÊÓÎÇ «ÎÊÁ –
ÖÝÌÏ è ÌÊ», ã. Õàðüêîâ), ìåòîäû ìîð-
ôîìåòðèè è îïðåäåëåíèÿ ñòåðåîòàêñè÷åñêèõ
êîîðäèíàò. Ïîëó÷åííûå ðåçóëüòàòû ïðîàíà-
ëèçèðîâàíû ñòàòèñòè÷åñêè.

Ðåçóëüòàòû è èõ îáñóæäåíèå. Ðàññìîò-
ðèì ïîäðîáíî ýòàïû ñòåðåîòàêñè÷åñêèõ ðàñ-
÷åòîâ êîîðäèíàò ÿäåð ìîçæå÷êà. Èñõîäíû-
ìè äàííûìè ÿâëÿþòñÿ íàáîðû òîìîãðàôè-
÷åñêèõ ñðåçîâ, ïîëó÷åííûõ ìåòîäîì ÑÊÒ.
Òîìîãðàììû ïðåäñòàâëÿþò ñîáîé ðåêîíñòðó-
èðîâàííûå èçîáðàæåíèÿ ñðåçîâ ãîëîâíîãî
ìîçãà â àêñèàëüíîé ïðîåêöèè è îáðàçóþò
ñòðóêòóðèðîâàííûå ìàññèâû ïëîòíîñòåé òêà-
íåé, âûðàæåííûõ â åäèíèöàõ Õàóíñôèëäà.
Äàííûé òèï èíòðîñêîïè÷åñêîé âèçóàëèçàöèè
âûáðàí, èñõîäÿ èç êðèòåðèÿ íàèáîëåå äåòà-
ëèçèðîâàííîãî îòîáðàæåíèÿ êîñòíûõ ñòðóê-
òóð äëÿ ïðèâÿçêè êîîðäèíàò ê îáëàñòè õèðóð-
ãè÷åñêîãî âìåøàòåëüñòâà ïðè íàâåäåíèè
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ñòåðåîòàêñè÷åñêîãî èíñòðóìåíòà. Òîìîãðà-
ôè÷åñêîå èññëåäîâàíèå âûïîëíÿþò ïðè
ñòàíäàðòíîé òîìîãðàôè÷åñêîé óêëàäêå â
ïðîöåññå èçãîòîâëåíèÿ ñðåçîâ ïàðàëëåëüíî
ïëîñêîñòè îñíîâàíèÿ ÷åðåïà – âäîëü îðáè-
òîìåàòàëüíîé ëèíèè (o-m), ñîåäèíÿþùåé
öåíòðû îðáèòû è íàðóæíîãî ñëóõîâîãî ïðî-
õîäà (ðèñ. 1, à).

Îáëàñòü ìîçæå÷êà, ïîäëåæàùàÿ õèðóð-
ãè÷åñêîìó âîçäåéñòâèþ, õàðàêòåðèçóåòñÿ
èçîäåíñèâíûìè ñîñòîÿíèÿìè è êîíòðàñòíî
(ñ âûñîêîé ñòåïåíüþ äåòàëèçàöèè ñóáñòðóê-
òóð) íå âèçóàëèçèðóåòñÿ íà ÑÊÒ-èçîáðàæå-
íèÿõ. Â ýòîì ñëó÷àå ïðèìåíÿåòñÿ ìåòîä êîñ-
âåííîé âèçóàëèçàöèè îáëàñòè îïåðàòèâ-
íîãî âìåøàòåëüñòâà ñ ïîìîùüþ ïðèâÿçêè ê
îïîðíûì òî÷êàì – îðèåíòèðàì âíóòðè ìîçãà,

ïîñòðîåíèÿ âíóòðèìîçãîâîé ñèñòåìû êîîðäè-
íàò è îïðåäåëåíèÿ ëîêàëèçàöèè çîíû âîç-
äåéñòâèÿ ïî óñðåäíåííûì äàííûì. Â êà÷åñò-
âå òàêèõ îðèåíòèðîâ ïðè âîçäåéñòâèÿõ íà
ñòðóêòóðàõ ìîçæå÷êà ïðèìåíÿþò õàðàêòåð-
íûå òî÷êè IV æåëóäî÷êà ãîëîâíîãî ìîçãà. Ïðè
ýòîì íóëåâàÿ ôðîíòàëüíàÿ ïëîñêîñòü (Ô)
ïðîõîäèò ÷åðåç ïåðåäíèé êðàé (äíî) IV æå-
ëóäî÷êà, íóëåâàÿ ãîðèçîíòàëüíàÿ (Ã) – ïåð-
ïåíäèêóëÿðíî åé ÷åðåç îáëàñòü ìàêñèìàëü-
íîãî óäëèíåíèÿ IV æåëóäî÷êà, à ñðåäèííàÿ
ñàãèòòàëüíàÿ (Ñã) – ïåðïåíäèêóëÿðíî îñòà-

ëüíûì ÷åðåç îáëàñòü ìàêñèìàëüíîãî óäëè-
íåíèÿ IV æåëóäî÷êà.

Äëÿ íàõîæäåíèÿ ñîîòâåòñòâóþùèõ îðè-
åíòèðîâ íåîáõîäèìûé øàã ñêàíèðîâàíèÿ äîë-
æåí áûòü 1–2 ìì, ïðè ïðîñòðàíñòâåííîì ðàç-
ðåøåíèè ñðåçîâ â àêñèàëüíîé ïëîñêîñòè – íå
áîëåå 0,5 ìì. Èñõîäÿ èç êîíôèãóðàöèè IV æå-
ëóäî÷êà è ïðîñòðàíñòâåííîé îðèåíòàöèè òî-
ìîãðàôè÷åñêèõ ñðåçîâ, öåëåñîîáðàçíî íàõîæ-
äåíèå îðèåíòèðîâ ïðîâîäèòü íà òîìîãðàììàõ
ñâåðõó-âíèç (ðèñ. 1, à), äëÿ âèçóàëèçàöèè
ñðåçîâ àêñèàëüíîé ïëîùàäè äî òåõ ïîð, ïîêà
íå áóäåò äîñòèãíóòà ìàêñèìàëüíàÿ äëèíà
IV æåëóäî÷êà (ðèñ. 1, â) ñ îáîçíà÷åíèåì òî÷êè
ð1 ó ïåðåäíåãî êðàÿ IV æåëóäî÷êà. Äàëåå íà
ñðåçå 3 (ðèñ. 1, ã) íà óðîâíå çíà÷èòåëüíîãî
óìåíüøåíèÿ äëèíû IV æåëóäî÷êà ó åãî ïå-

ðåäíåãî êðàÿ îáîçíà÷àþò òî÷êó ð2. Òî÷êó ð3
íà ñðåçå 2 (ðèñ. 1, â) îáîçíà÷àþò êàê öåíòð
îòðåçêà, ñîåäèíÿþùåãî íàèáîëåå óäàëåííûå
òî÷êè çàäíåãî êðàÿ IV æåëóäî÷êà. ×åðåç ýòè
òî÷êè (ð1, ð2, ð3) ïðîâîäÿò ñðåäèííî-ñàãèò-
òàëüíóþ ïëîñêîñòü (Ñã). Íóëåâóþ ôðîíòàëü-
íóþ ïëîñêîñòü (Ô) ïðîâîäÿò ÷åðåç òî÷êè ð1 è
ð2 ñ íîðìàëüþ, ðàñïîëîæåííîé â ñðåäèííî-
ñàãèòòàëüíîé ïëîñêîñòè. Ãîðèçîíòàëüíàÿ ïëî-
ñêîñòü (Ã) ïðîõîäèò ïåðïåíäèêóëÿðíî Ô è Ñã,
÷òî â ñîâîêóïíîñòè îáðàçóåò ïðÿìîóãîëüíóþ
ñèñòåìó âíóòðèìîçãîâûõ êîîðäèíàò (ðèñ. 2).

Ðèñ. 1. Ñõåìà òîìîãðàôè÷åñêîãî èññëåäîâàíèÿ ïðè âûïîëíåíèè ñðåçîâ ïàðàëëåëüíî ïëîñêîñòè
îñíîâàíèÿ ÷åðåïà – âäîëü îðáèòîìåàòàëüíîé ëèíèè (o-m)

           à            á   â ã

Ðèñ. 2. Ñõåìà ïîñòðîåíèÿ ñèñòåìû âíóòðèìîçãîâûõ êîîðäèíàò
           à      á   â           ã       ä
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Çà öåíòð (Ñ) ýòîé ñèñòåìû êîîðäèíàò ïðè-
íèìàþò òî÷êó ïåðåñå÷åíèÿ íóëåâûõ ïëîñ-
êîñòåé (Ô, Ã è Ñã), ðàñïîëîæåííóþ ó ïåðåä-
íåãî êðàÿ IV æåëóäî÷êà (ðèñ. 2 à, á), îòî-
áðàæàåìóþ â ñàãèòòàëüíîé è ôðîíòàëüíîé
ïëîñêîñòÿõ, à òàêæå ïðîåêöèè ýòîé òî÷êè íà
àêñèàëüíûõ òîìîãðàôè÷åñêèõ ñðåçàõ (ðèñ. 2,
â–ä). Ñëåäóåò ó÷èòûâàòü, ÷òî ñèñòåìà êîîðäè-
íàò òîìîãðàôè÷åñêîãî ñêàíèðîâàíèÿ è âíóòðè-
ìîçãîâàÿ íå ñîâïàäàþò, à ïîâåðíóòû âî ôðîí-
òàëüíîé ïëîñêîñòè îòíîñèòåëüíî äðóã äðóãà íà
óãîë, áëèçêèé ê 45°. Â ñâÿçè ñ ýòèì èç-çà
ñðàâíèòåëüíî âûñîêîé äèñêðåòíîñòè øàãà òî-
ìîãðàôè÷åñêîãî ñêàíèðîâàíèÿ è óìåíüøåíèÿ
ïîãðåøíîñòåé ðåêîíñòðóêöèè íåîáõîäèìî
ñòðåìèòüñÿ âûïîëíÿòü ïîñòðîåíèå ñèñòåìû
âíóòðèìîçãîâûõ êîîðäèíàò òàêèì îáðàçîì,
÷òîáû öåíòð ñèñòåìû êîîðäèíàò òî÷íî âèçóà-
ëèçèðîâàëñÿ íà îäíîì èç àêñèàëüíûõ ñðåçîâ.
Â òàêîì ñëó÷àå âîçìîæåí íàãëÿäíûé âèçó-

àëüíûé êîíòðîëü çà ïðîöåäóðîé ïîñòðîåíèÿ
ñèñòåìû âíóòðèìîçãîâûõ êîîðäèíàò.

Ñëåäóþùèì ýòàïîì îòíîñèòåëüíî ïîñòðî-
åííîé ñèñòåìû âíóòðèìîçãîâûõ êîîðäèíàò
(ðèñ. 3) ïî ñòàòèñòè÷åñêèì äàííûì ñ ó÷åòîì
âîçðàñòíîé, ãåíäåðíîé è èíäèâèäóàëüíîé àíà-
òîìè÷åñêîé èçìåí÷èâîñòè îïðåäåëÿþò êî-
îðäèíàòû ëîêàëèçàöèè è ðàçìåðîâ îáëàñòè
îïåðàòèâíîãî âìåøàòåëüñòâà è èõ âèçóàëè-
çàöèþ (ðèñ. 4).

Ââîä äàííûõ, êàñàþùèõñÿ ëîêàëèçàöèè
ÿäðà-ìèøåíè, îñóùåñòâëÿåòñÿ èíòåðàêòèâ-
íûì óêàçàíèåì ïðîñòðàíñòâåííûõ êîîðäèíàò
õ, y, z (ïîëó÷åííûõ ïî äàííûì ñòàòèñòè÷åñêèõ
èññëåäîâàíèé) îòíîñèòåëüíî öåíòðà âûáðàí-
íîé ñèñòåìû ñòåðåîòàêñè÷åñêèõ êîîðäèíàò,
÷òî ïðåäóñìîòðåíî êàê ñòàíäàðòíûì ïðî-
ãðàììíûì îáåñïå÷åíèåì äëÿ ïðîñìîòðà òî-
ìîãðàôè÷åñêèõ äàííûõ (CT-dataset), íà-
ïðèìåð: E-film, E-film-lite, Dicom-view, Easy

Ðèñ. 3. Ñèñòåìà âíóòðèìîçãîâûõ êîîðäèíàò: à – íà ìóëüòèïëàíàðíîé ðåêîíñòðóêöèè â ñàãèòòàëü-
íîé ïëîñêîñòè îáîçíà÷åíû îñíîâíûå ïëîñêîñòè; á – ïðîåêöèè îñåé êîîðäèíàò íà àêñèàëüíûõ ñðåçàõ

Ðèñ. 4. Ñèñòåìà âíóòðèìîçãîâûõ êîîðäèíàò íà òîìîãðàôè÷åñêèõ ñðåçàõ
à á

à á
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Dicom, òàê è ïðîãðàììíûì îáåñïå÷åíèåì,
âõîäÿùèì â ñîñòàâ íàâèãàöèîííûõ ñèñòåì
Easy Guide, Stealth-Station è äð.

Ïðè âûïîëíåíèè ñòåðåîòàêñè÷åñêîãî íà-
âåäåíèÿ ñ èñïîëüçîâàíèåì ñîâðåìåííûõ íåé-
ðîíàâèãàöèîííûõ ñèñòåì ïîëó÷åííûå ðàñ÷åò-
íûì ïóòåì êîîðäèíàòû îáëàñòè îïåðàòèâíîãî
âìåøàòåëüñòâà îòíîñèòåëüíî âíóòðèìîçãî-
âîé ñèñòåìû êîîðäèíàò íåîáõîäèìî ñâÿçàòü ñ
êîñòíûìè ÷åðåïíûìè îðèåíòèðàìè, êîíòðà-
ñòíî âèçóàëèçèðóåìûìè ñ ïîìîùüþ îáçîðíûõ
ðåíòãåíîãðàôè÷åñêèõ ñíèìêîâ (ðèñ. 5).

Äëÿ çàäà÷, ñâÿçàííûõ ñ õèðóðãè÷åñêèì
ïëàíèðîâàíèåì, íåîáõîäèìî íåïîñðåäñòâåí-
íîå îòîáðàæåíèå îáúåìíûõ äàííûõ íà îñíî-
âå âîêñåëüíîé ìîäåëè, ïîçâîëÿþùåé ñ âûñî-
êîé òî÷íîñòüþ âèçóàëèçèðîâàòü âíóòðåííèå
ñòðóêòóðû ìîçãà. Êðîìå òîãî, íåîáõîäèìî
èñïîëüçîâàíèå ìåòîäîâ ñåãìåíòàöèè äëÿ
ïðåîáðàçîâàíèÿ ïðîñòîé ïîëóòîíîâîé âîê-
ñåëüíîé ìîäåëè â îáîáùåííóþ âîêñåëüíóþ
ìîäåëü, ñîäåðæàùóþ èíôîðìàöèþ î ïðè-

íàäëåæíîñòè ýëåìåíòîâ îáúåìà êîíêðåòíîé
ñòðóêòóðå ìîçãà. Âèçóàëèçàöèÿ âîêñåëü-
íîé ìîäåëè îñóùåñòâëÿåòñÿ c ïîìîùüþ ìàò-
ðè÷íûõ ïðåîáðàçîâàíèé â îäíîðîäíûõ êî-
îðäèíàòàõ. Ïðåäâàðèòåëüíûì ýòàïîì âèçóàëè-
çàöèè âîêñåëüíîé ìîäåëè ÿâëÿþòñÿ ïðåîá-
ðàçîâàíèÿ ñèñòåì êîîðäèíàò, âêëþ÷àþùèå
ïðåäñòàâëåíèå ìîäåëè â ëîêàëüíûõ âíóòðè-
ìîçãîâûõ êîîðäèíàòàõ, îòîáðàæåíèå ìîäåëè
â ñèñòåìå êîîðäèíàò îïåðàöèîííîãî ïîëÿ è
ïðîåöèðîâàíèå â ñèñòåìó êîîðäèíàò ýêðàíà
(îáëàñòè âûâîäà).

Äàëåå ïðîâîäÿò àôôèííûå ïðåîáðàçîâà-
íèÿ âíóòðèìîçãîâûõ êîîðäèíàò ðàñïîëîæåíèÿ
òî÷êè-ìèøåíè â êîîðäèíàòû òîìîãðàôè÷åñ-
êèõ èçîáðàæåíèé ñ ïîìîùüþ ïàðàëëåëüíîãî
ïåðåíîñà è ïîâîðîòà îñåé êîîðäèíàò (ðèñ. 6).
Ïàðàìåòðû lô, lñã, lã – ðàññòîÿíèÿ îò òî÷êè Ð
äî îïîðíûõ êîñòíûõ îðèåíòèðîâ (âíåøíèõ
êîñòíûõ ñòåíîê, ãðàíèöû êîòîðûõ âèçóàëè-
çèðóþòñÿ ñ íàèáîëüøåé ðåçêîñòüþ), ÷òî îá-
ëåã÷àåò ïðèâÿçêó êîîðäèíàò.

Ðèñ. 5. Ñòåðåîòàêñè÷åñêîå íàâåäåíèå: à – ðàñ÷åòû ôðîíòàëüíîé (Ô) è ñàãèòòàëüíîé (Ñã) ñòåðåî-
òàêñè÷åñêèõ êîîðäèíàò; á – îïðåäåëåíèå ãîðèçîíòàëüíîé êîîðäèíàòû (Ã) ïî îáçîðíîìó ñíèìêó
â ñàãèòòàëüíîé ïðîåêöèè; â – âèçóàëèçàöèÿ ñàãèòòàëüíîãî (Ñã) ñìåùåíèÿ òî÷êè Ð íà îáçîðíîì

ñíèìêå âî ôðîíòàëüíîé ïðîåêöèè

à á â

Ðèñ. 6. Ñõåìà ïîëó÷åíèÿ ðàñ÷åòíîãî òîìîãðàôè÷åñêîãî ñðåçà
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Âûâîäû
1. Ïî ðåçóëüòàòàì ðàáîòû íà ÿçûêå ïðî-

ãðàììèðîâàíèÿ Borland Delphi v. 7.0 ñ èñ-
ïîëüçîâàíèåì API OpenGL ðàçðàáîòàíî ïðî-
ãðàììíîå îáåñïå÷åíèå, ïîçâîëÿþùåå îñó-
ùåñòâëÿòü âèçóàëèçàöèþ âîêñåëüíîé ìîäåëè.

2. Ðàçðàáîòàííûé àëãîðèòì ìóëüòèïëà-
íàðíîé ðåêîíñòðóêöèè ÿäåð ìîçæå÷êà ïî
àêñèàëüíûì òîìîãðàôè÷åñêèì ñðåçàì ìîç-

æå÷êà ïîçâîëÿåò âûïîëíÿòü îáùåïðèíÿòûå
õèðóðãè÷åñêèå ðàñ÷åòû áåç èñïîëüçîâàíèÿ
òðàäèöèîííûõ ìåòîäîâ êîíòðàñòíîé ðåíò-
ãåíîãðàôèè. Òî÷íîñòü ðåêîíñòðóêöèè ïðè
ýòîì çàâèñèò îò øàãà ñêàíèðîâàíèÿ è ñîñòà-
âëÿåò âåëè÷èíó ïîðÿäêà 1 ìì ïðè çíà÷èòåëüíî
áîëåå âûñîêîé èíôîðìàòèâíîñòè, ñâÿçàííîé
ñ ïðèíöèïîì ïîëó÷åíèÿ òîìîãðàôè÷åñêèõ
èçîáðàæåíèé.
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Ä.Ì. Øèÿí
Â²ÇÓÀË²ÇÀÖ²ß ßÄÅÐ ÌÎÇÎ×ÊÀ ÍÀ ÑÊÒ ÏÎ ¯Õ ÑÒÅÐÅÎÒÀÊÑÈ×ÍÈÕ ÊÎÎÐÄÈÍÀÒÀÕ

Íà ìîâ³ ïðîãðàìóâàííÿ Borland Delphi v. 7.0 ç âèêîðèñòàííÿì API OpenGL ðîçðîáëåíî ïðîãðàìíå
çàáåçïå÷åííÿ, ùî äîçâîëÿº çä³éñíþâàòè â³çóàë³çàö³þ âîêñåëüíî¿ ìîäåë³. Ðîçðîáëåíî àëãîðèòì
ìóëüòèïëàíàðíî¿ ðåêîíñòðóêö³¿ ÿäåð ìîçî÷êà çà àêñ³àëüíèìè òîìîãðàô³÷íèìè çð³çàìè ìîçî÷êà, ùî
äîçâîëÿº âèêîíóâàòè çàãàëüíîïðèéíÿò³ õ³ðóðã³÷í³ ðîçðàõóíêè áåç âèêîðèñòàííÿ òðàäèö³éíèõ ìåòîä³â
êîíòðàñòíî¿ ðåíòãåíîãðàô³¿.

Êëþ÷îâ³ ñëîâà: òîìîãðàô, ñòåðåîòàêñèñ, ìîçî÷îê.

D.N. Shyian
VISUALIZATION OF CEREBELLAR NUCLEI ON THE SCT ACCORDING TO THEIR STEREOTACTIC
COORDINATES

In the programming language Borland Delphi v. 7.0 the software allowing visualizing the voxel model
with the use of API OpenGL was developed. The algorithm of multilane reconstruction of the nuclei of the
cerebellum on the axial topographic slices of the cerebellum that allows performing common surgical
calculations without the use of traditional methods of contrast radiography.

Keywords: tomograph, stereotaxis, cerebellum.
Ïîñòóïèëà 26.10.15

ТЕОРЕТИЧНА І ЕКСПЕРИМЕНТАЛЬНА МЕДИЦИНА



<<
  /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
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts 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
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




