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Õàðê³âñüêèé íàö³îíàëüíèé ìåäè÷íèé óí³âåðñèòåò

(ì. Õàðê³â)

Äàíà ðîáîòà ïðîâîäèëàñÿ íà îñíîâ³ êîìïëåêñíî¿ 
ÍÄÐ êàôåäðè çàãàëüíî¿ õ³ðóðã³¿ ¹ 1 Õàðê³âñüêîãî íà-
ö³îíàëüíîãî ìåäè÷íîãî óí³âåðñèòåòó «Ïàòîô³ç³îëî-
ã³÷íå îá´ðóíòóâàííÿ çàñòîñóâàííÿ ñó÷àñíèõ ìåòîä³â 
ä³àãíîñòèêè ³ õ³ðóðã³÷íî¿ êîðåêö³¿ çàõâîðþâàíü îðãà-
í³â ÷åðåâíî¿ ïîðîæíèíè, ñóäèí, ëåãåíü, ùèòîïîä³á-
íî¿ çàëîçè ç óðàõóâàííÿì ïîðóøåíü ãîìåîñòàçó», 
¹ äåðæàâíî¿ ðåºñòðàö³¿ 0106U001855. 

Âñòóï. Öóêðîâèé ä³àáåò, ÿê õðîí³÷íå çàõâîðþ-
âàííÿ, º íåáåçïå÷íèì ñâî¿ìè óñêëàäíåííÿìè, çî-
êðåìà ñèíäðîìîì ä³àáåòè÷íî¿ ñòîïè (äàë³ – ÑÄÑ). 
Ñë³ä ïîãîäèòèñÿ, ùî óñêëàäíåí³ ôîðìè ÑÄÑ º îä-
í³ºþ ç íàéâàæëèâ³øèõ ìåäèêî-ñîö³àëüíèõ ïðîáëåì, 
ÿêà ïîòðåáóº ðîçðîáêè íîâèõ ³ííîâàö³éíèõ ï³äõîä³â 
äî êîìïëåêñíîãî ë³êóâàííÿ, â îñíîâó ÿêîãî ïîâèííî 
áóòè ïîêëàäåíî ìîæëèâ³ñòü çáåðåæåííÿ íèæíüî¿ ê³í-
ö³âêè òà ¿¿ îïîðíî¿ ôóíêö³¿ [1]. 

Ïðè ïîÿâ³ ó õâîðîãî îçíàê ãí³éíî-íåêðîòè÷íîãî 
ïðîöåñó íà íèæí³é ê³íö³âö³ íåîáõ³äíî ïðàâèëüíî îá-
ðàòè ³ åôåêòèâíî ïðîâîäèòè êîìïëåêñíó òåðàï³þ. 
Äëÿ äîñÿãíåííÿ çàçíà÷åíî¿ ìåòè, íà íàø ïîãëÿä, ùå 
íà ðàíí³õ åòàïàõ îáñòåæåííÿ ë³êàð ïîâèíåí ÷³òêî ðî-
çóì³òè éìîâ³ðí³ñòü âèíèêíåííÿ ³ ïðîãðåñóâàííÿ ãí³é-
íî-íåêðîòè÷íîãî ïðîöåñó íà ñòîï³ ó äàíî¿ êàòåãîð³¿ 
õâîðèõ. 

Âáà÷àºòüñÿ íåîáõ³äíèì â ïåðøó ÷åðãó âèâ÷àòè 
ð³çí³ ôàêòîðè ðèçèêó ³ â ï³äñóìêó âèçíà÷àòè ñòóï³íü 
¿õ âïëèâó íà ðîçâèòîê ãí³éíî-íåêðîòè÷íîãî ïðîöåñó. 
Ï³ñëÿ âèçíà÷åííÿ çíà÷óùèõ ïîêàçíèê³â äîñë³äíèêè 
ìîæóòü ôîðìóâàòè â³äïîâ³äí³ ïðîãíîñòè÷í³ ìîäåë³, â 
òîìó ÷èñë³ áàëüí³. 

Çàïðîïîíîâàí³ óêðà¿íñüêèìè òà ³íîçåìíèìè â÷å-
íèìè ìàòåìàòè÷í³ ìîäåë³ ïðîãíîçóâàííÿ, íà íàøó 
äóìêó, ìàþòü ïåâí³ íåäîë³êè. Â îäíîìó ç äîñë³äæåíü 
âñòàíîâëþâàëàñÿ éìîâ³ðí³ñòü ïðîãðåñóâàííÿ ïåðå-
á³ãó ãí³éíî-íåêðîòè÷íîãî ïðîöåñó [7], îäíàê íå âè-
ð³øóâàëîñÿ ïèòàííÿ, íà ÿê³é ñòàä³¿ çóïèíèòüñÿ ïðî-
ãðåñóâàííÿ ãí³éíî-íåêðîòè÷íîãî ïðîöåñó. 

²ñíóþòü ïðîãíîñòè÷í³ ñèñòåìè, â îñíîâó ÿêèõ 
ïîêëàäåí³ ðîçðàõóíêè öèòîê³í³â ÔÍÏα, ²Ë-4 [6] àáî 
ë³ïîïðîòå¿í³â íèçüêî¿ ù³ëüíîñò³, ìàëîíîâèõ ä³àëü-
äåã³ä³â, ãëóòàò³îíïåðîêñ³äàçè òà ãëóòàò³îíðåäóêòà-
çè [3]. Íåäîñòàòíÿ ïîøèðåí³ñòü ó êë³í³÷í³é ïðàêòèö³ 
çàçíà÷åíèõ ïîêàçíèê³â ñòàâèòü ï³ä ñóìí³â ¿õ øèðîêå 
çàñòîñóâàííÿ. 

Ñë³ä çãàäàòè é ïðî óêðà¿íñüêó ïðîãíîñòè÷íó 
áàëüíó ìîäåëü ç ðîçðîáëåíîþ ¿¿ àâòîðàìè øêàëîþ, 

ùî äîçâîëÿº âèçíà÷èòè îäíó ç 3-õ êàòåãîð³é òÿæêî-
ñò³ ñòàíó õâîðîãî [4]. Íåäîë³êîì âêàçàíîãî ñïîñîáó 
º âåëèêà ê³ëüê³ñòü ïåðåðàõîâàíèõ ôàêòîð³â ðèçèêó, 
ñêëàäí³ñòü ¿õ âèçíà÷åííÿ òà ðîçðàõóíêó. 

Çàñòîñóâàííÿ çàçíà÷åíèõ ìîäåëåé íå çàáåçïå-
÷óº òî÷íå âñòàíîâëåííÿ ñòàä³¿ ãí³éíî-íåêðîòè÷íîãî 
ïðîöåñó íà ñòîï³. Îòæå, àêòóàëüíèì çàëèøàºòüñÿ 
ïèòàííÿ ïîáóäîâè òà âïðîâàäæåííÿ åôåêòèâíî¿ ìà-
òåìàòè÷íî¿ ìîäåë³ äëÿ îö³íêè óêàçàíîãî ïðîöåñó. 

Ìåòà ðîáîòè – ðîçðîáèòè ìàòåìàòè÷íó ìîäåëü 
ïðîãíîçóâàííÿ ïåðåá³ãó ãí³éíî-íåêðîòè÷íîãî ïðî-
öåñó ó õâîðèõ íà ÑÄÑ òà íà ¿¿ îñíîâ³ ñòâîðèòè ïðî-
ãðàìíå çàáåçïå÷åííÿ äëÿ âèêîðèñòàííÿ â êë³í³÷í³é 
ïðàêòèö³. 

Îá’ºêò ³ ìåòîäè äîñë³äæåííÿ. Ó äîñë³äæåííÿ 
âêëþ÷åíî 138 õâîðèõ. Çà â³êîì âîíè ðîçïîä³ëèëè-
ñÿ íàñòóïíèì ÷èíîì: äî 41 ðîêó – 1 ïàö³ºíò (0,7 %), 
â³ä 41 äî 50 ðîê³â – 11 (8 %), â³ä 51 äî 60 ðîê³â – 35 
(25,4 %), â³ä 61 äî 70 ðîê³â – 50 (36,2 %), â³ä 71 äî 80 
ðîê³â – 33 (23,9 %), á³ëüøå 81 ðîêó – 8 (5,8 %). Æ³íîê 
áóëî 78 (56,5 %), ÷îëîâ³ê³â – 60 (43,5 %). Öóêðîâèé 
ä³àáåò äðóãîãî òèïó ä³àãíîñòîâàíî ó 134 îñ³á, öóêðî-
âèé ä³àáåò ïåðøîãî òèïó – ó 4 õâîðèõ. 

Ïðè íàäõîäæåíí³ äî ñòàö³îíàðó ³ ïðè âèïèñö³ õâî-
ðîãî âèçíà÷àëàñÿ ñòàä³ÿ ãí³éíî-íåêðîòè÷íîãî ïðî-
öåñó çà êëàñèô³êàö³ºþ Meggitt-Wagner [8, 9] ç ôîð-
ìóâàííÿì òðüîõ ãðóï õâîðèõ. 

Ïðè íàäõîäæåíí³ äî ñòàö³îíàðó â ïåðøó ãðóïó ç 
3 ñòàä³ºþ ðîçïîâñþäæåíîñò³ òà ãëèáèíè ãí³éíî-íå-
êðîòè÷íîãî ïðîöåñó ó õâîðèõ íà ÑÄÑ âêëþ÷åí³ 46 
îñ³á. Íà ìîìåíò âèïèñêè äî ïåðøî¿ ãðóïè óâ³éøëî 
35 õâîðèõ ç 3 ñòàä³ºþ ãí³éíî-íåêðîòè÷íîãî ïðîöåñó. 
Â³äñîòîê ñï³âïàä³ííÿ ä³àãíîç³â ïðè íàäõîäæåíí³ òà 
âèïèñö³ – 76,1 %. 

Ó äðóã³é ãðóï³ ç 4 ñòàä³ºþ çíàõîäèëîñÿ 43 ëþäè-
íè, 12 ç íèõ íà ìîìåíò âèïèñêè ïåðåéøëè äî òðåòüî¿ 
ãðóïè. Ç óðàõóâàííÿì ïåðåõîäó õâîðèõ ç ïåðøî¿ äî 
äðóãî¿ ãðóïè, çàãàëüíà ê³ëüê³ñòü õâîðèõ ö³º¿ ãðóïè 
ñêëàäàëà 39 îñ³á. Â³äñîòîê ñï³âïàä³ííÿ ä³àãíîç³â ïðè 
íàäõîäæåíí³ òà âèïèñö³ – 72,1 %. 

Ïðè íàäõîäæåíí³ äî ñòàö³îíàðó ó òðåò³é ãðóï³ 
(5 ñòàä³ÿ) ïåðåáóâàëî 49 ïàö³ºíò³â. Çà ðåçóëüòàòà-
ìè îö³íêè ñòàä³é ÑÄÑ ïðè âèïèñö³ äî òðåòüî¿ ãðóïè 
âêëþ÷åí³ 64 õâîðèõ ç 5 ñòàä³ºþ. Îòæå, íà äàíîìó 
åòàï³ ïðîñë³äêîâóºòüñÿ òåíäåíö³ÿ äî çá³ëüøåííÿ 
ê³ëüêîñò³ õâîðèõ ç 5 ñòàä³ºþ ãí³éíî-íåêðîòè÷íîãî 
ïðîöåñó. 
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Ïðîàíàë³çîâàíî 56 ïîêàçíèê³â, ùî õàðàêòåðèçó-
þòü õâîðîãî, à ñàìå:

- äåìîãðàô³÷í³ ïîêàçíèêè – â³ê, ñòàòü;
- äàí³ àíàìíåçó – òåðì³í ãîñï³òàë³çàö³¿ â³ä ïî÷àò-

êó ðîçâèòêó ãí³éíî-íåêðîòè÷íèõ çì³í íà ñòîï³, òðè-
âàë³ñòü çàõâîðþâàííÿ öóêðîâèì ä³àáåòîì, ïðèéîì 
ïåðîðàëüíèõ öóêðîçíèæóâàëüíèõ çàñîá³â, ³íñóë³íî-
òåðàï³ÿ, íàÿâí³ñòü îïåðàö³é íà íèæí³õ ê³íö³âêàõ; 

- òåìïåðàòóðà ò³ëà; 
- ñóïóòí³ ïàòîëîã³¿ – ã³ïåðòîí³÷íà õâîðîáà òà ¿¿ 

ñòàä³¿, àðèòì³ÿ, ìèãîòëèâà àðèòì³ÿ, åêñòðàñèñòîë³ÿ, 
ïîñò³íôàðêòíèé êàðä³îñêëåðîç, ñòàí ï³ñëÿ ïåðåíå-
ñåíîãî ãîñòðîãî ïîðóøåííÿ ìîçêîâîãî êðîâîîá³ãó; 

- ïîêàçíèêè ïåðèôåðè÷íî¿ êðîâ³ – åðèòðîöèòè, 
ãåìîãëîá³í, ëåéêîöèòè, åîçèíîô³ëè, ì³ºëîöèòè, ìå-
òàì³ºëîöèòè, ïàëè÷êîÿäåðí³ íåéòðîô³ëè, ñåãìåíòî-
ÿäåðí³ íåéòðîô³ëè, ë³ìôîöèòè, ìîíîöèòè, ØÎÅ;

- ãåìàòîëîã³÷í³ ³íäåêñè – ëåéêîöèòàðíèé ³íäåêñ 
³íòîêñèêàö³¿ (Ë²²Ê) çà Êàëüô-Êàë³ôîì, ëåéêîöèòàð-
íèé ³íäåêñ ³íòîêñèêàö³¿ çà Îñòðîâñüêèì (Ë²²Î), ³í-
äåêñ Ãàðêàâ³, ÿäåðíèé ³íäåêñ ³íòîêñèêàö³¿ (ß²²), ³íäåêñ 
çñóâó ëåéêîöèò³â êðîâ³ (²ÇËÊ), ë³ìôîöèòàðíî-ãðà-
íóëîöèòàðíèé ³íäåêñ (²ËÃ), ë³ìôîöèòàðíèé ³íäåêñ 
(Ë²), ³íäåêñ ñï³ââ³äíîøåííÿ íåéòðîô³ë³â ³ ìîíîöèò³â 
(²ÑÍÌ), ³íäåêñ ñï³ââ³äíîøåííÿ íåéòðîô³ë³â ³ ëåéêî-
öèò³â (²ÑÍË), ³íäåêñ ñï³ââ³äíîøåííÿ ë³ìôîöèò³â ³ ìî-
íîöèò³â (²ÑËÌ), ³íäåêñ ñï³ââ³äíîøåííÿ ë³ìôîöèò³â ³ 
åîçèíîô³ë³â (²ÑËÅ), ÿäåðíèé ³íäåêñ çñóâó (ß²Ç), ³í-
äåêñ àëåðã³çàö³¿ (²À), ³íäåêñ ³ìóíîðåàêòèâíîñò³ (²²Ð), 
³íäåêñ ñï³ââ³äíîøåííÿ ëåéêîöèò³â ³ ØÎÅ (²ËØÎÅ), 
çàãàëüíèé ³íäåêñ (Ç²), ðåàêòèâíà â³äïîâ³äü íåéòðî-
ô³ë³â (ÐÂÍ); 

- á³îõ³ì³÷í³ ïîêàçíèêè êðîâ³ – ãëþêîçà êðîâ³, çà-
ãàëüíèé á³ëîê, ÀËÒ, ÀÑÒ, çàãàëüíèé á³ë³ðóá³í, ïðÿìèé 
á³ë³ðóá³í, íåïðÿìèé á³ë³ðóá³í, ïðîòðîìá³í, ô³áðèí, 
ô³áðèíîãåí; 

- ïîêàçíèêè ôóíêö³¿ íèðîê – ïðîòå¿íóð³ÿ, ãëþêîçó-
ð³ÿ, ñå÷îâèíà, êðåàòèí³í. 

Äëÿ ìíîæèííîãî ïîð³âíÿííÿ ñåðåäí³õ (â³ê, åðè-
òðîöèòè, ãåìîãëîá³í, çàãàëüíèé á³ëîê, ïðîòðîìá³í, 
ô³áðèí, ô³áðèíîãåí) âèêîðèñòîâóâàâñÿ äèñïåð-
ñ³éíèé àíàë³ç [5]. Äëÿ ðåøòè ïîêàçíèê³â ìíîæèííå 
ïîð³âíÿííÿ ïðîâîäèëîñÿ çà äîïîìîãîþ êðèòåð³þ 
Êðàñêåëà-Óîëëåñà [2]. Ñòàòèñòè÷íà îáðîáêà äàíèõ 
âêëþ÷àëà ðîçðàõóíîê ñåðåäíüîãî àðèôìåòè÷íîãî 
çíà÷åííÿ (Ì) ³ ñòàíäàðòíî¿ ïîìèëêè ñåðåäíüîãî çíà-
÷åííÿ (m). Òàêîæ íàìè âèêîðèñòîâóâàâñÿ á³íîì³àëü-
íèé êðèòåð³é [2]. 

Ðåçóëüòàòè äîñë³äæåíü òà ¿õ îáãîâîðåííÿ. 
Äëÿ îö³íêè ñòàä³¿ ãí³éíî-íåêðîòè÷íîãî ïðîöåñó íà 
ñòîï³ ó õâîðèõ íà ÑÄÑ áóëè ñôîðìîâàí³ äâ³ ïðîãíîñ-
òè÷í³ ñèñòåìè. Ï³ñëÿ ïðîâåäåííÿ äèñêðèì³íàíòíîãî 
àíàë³çó áóëà îáðàíà ïðîãíîñòè÷íà ñèñòåìà íà îñíîâ³ 
äèñêðèì³íàíòíèõ ôóíêö³é. Êîæí³é ãðóï³, ÿêà ïðîãíî-
çóºòüñÿ, â³äïîâ³äàº äèñêðèì³íàíòíà ôóíêö³ÿ – Y

ïåðøà
, 

Y
äðóãà

, Y
òðåòÿ

. Ïîð³âíÿííÿ ÷èñåëüíèõ çíà÷åíü êîæíî¿ ç 
íèõ äîçâîëÿº âèçíà÷èòè ïðèíàëåæí³ñòü õâîðîãî äî 
îäí³º¿ ç ãðóï. 

Äëÿ ïåðøî¿ ïðîãíîñòè÷íî¿ ñèñòåìè âñòàíîâëåíà   
ñòàòèñòè÷íà çíà÷óù³ñòü â³êó, ïàëè÷êîÿäåðíèõ íåé-
òðîô³ë³â, ô³áðèíó, ²ÇËÊ, Ç². Ó äðóã³é ïðîãíîñòè÷í³é 

ñèñòåì³ òàêèìè ïîêàçíèêàìè âèÿâèëèñÿ ³íñóë³íîòå-
ðàï³ÿ, îïåðàö³¿ íà íèæí³õ ê³íö³âêàõ, òåìïåðàòóðà, ô³-
áðèíîãåí, ²ËÃ. 

Ïåðøà ïðîãíîñòè÷íà ñèñòåìà âèçíà÷àº â³äïî-
â³äí³ñòü òðåò³é àáî á³ëüø âèñîê³é ñòàä³¿ ãí³éíî-íå-
êðîòè÷íîãî ïðîöåñó. Ó âèïàäêó, êîëè ïàëè÷êîÿäåðí³ 
íåéòðîô³ëè < = 6 %, õâîðèé â³äíîñèòüñÿ äî ïåðøî¿ 
ãðóïè. ßêùî æ ïàëè÷êîÿäåðí³ íåéòðîô³ëè > 6 %, òî 
õâîðèé â³äíîñèòüñÿ äî ò³º¿ ãðóïè, ÷èÿ äèñêðèì³íàíò-
íà ôóíêö³ÿ (Y) á³ëüøå: 

Y
ïåðøà 

= -35,72 + 0,53∙«Ô³áðèí» -1,38∙«²ÇËÊ»
 
+ 0,9

2∙«Â³ê»
 
+ 1,61∙«Ç²»;

Y
äðóãà àáî òðåòÿ 

= -50
 
+ 0,68∙«Ô³áðèí»-

0,91∙«²ÇËÊ»
 
+ 1,1∙«Â³ê»

 
+ 2∙«Ç²». 

Äðóãà ïðîãíîñòè÷íà ñèñòåìà çàñòîñîâóâàëàñÿ 
äî òèõ, õòî ïåðåéøîâ ç ïåðøî¿ ãðóïè ï³ñëÿ âèêîðèñ-
òàííÿ ïåðøî¿ ïðîãíîñòè÷íî¿ ñèñòåìè àáî äî äðóãî¿ 
ãðóïè õâîðèõ. Ïðè öüîìó âèêîðèñòîâóâàëèñÿ òàê³ 
äèñêðèì³íàíòí³ ôóíêö³¿: 

Y
äðóãà 

= -4376,2 + 12,9∙«Ô³áðèíîãåí» 
-6∙«²ËÃ»

 
+ 31,7∙«Îïåðàö³¿ íà íèæí³õ ê³íö³âêàõ»

 

-15,1∙«²íñóë³íîòåðàï³ÿ» + 234,3∙«Òåìïåðàòóðà»;
Y

òðåòÿ 
= -4447,5 + 13,61∙«Ô³áðèíîãåí» 

-6,8∙«²ËÃ»
 
+ 34,3∙« Îïåðàö³¿ íà íèæí³õ ê³íö³âêàõ»

 

– 14,7∙
«²íñóë³íîòåðàï³ÿ» + 236,1∙«Òåìïåðàòóðà». 

Íà îñíîâ³ ðîçðîáëåíî¿ íàìè ìàòåìàòè÷íî¿ ìîäå-
ë³ ïðîãíîçóâàííÿ, òî÷í³ñòü ÿêî¿ ñêëàäàº 93,5 %. 

Çàïðîïîíîâàíà êîìï’þòåðíà ïðîãðàìà, ÿêà 
ïðåäñòàâëÿº ñîáîþ âèêîíóâàíèé ôàéë ó ôîðìà-
ò³ .åõå, ìîæå ïðàöþâàòè â îïåðàö³éí³é ñèñòåì³ 
Windows x P àáî âèùå. 

Ñïî÷àòêó íåîáõ³äíî âèáðàòè ïîïåðåäíþ îö³í-
êó, ùî â³äïîâ³äàº 3 àáî 4 ñòàä³¿ ðîçïîâñþäæåíîñò³ 
ãí³éíî-íåêðîòè÷íîãî ïðîöåñó íà ñòîï³. Ïðè âèáîð³ 3 
ñòàä³¿ ç’ÿâëÿºòüñÿ â³êíî, â ÿêîìó ïðîãðàìà ïðîñèòü 
âêàçàòè ê³ëüê³ñòü ïàëè÷êîÿäåðíèõ íåéòðîô³ë³â ( %). 
ßêùî ê³ëüê³ñòü ïàëè÷êîÿäåðíèõ íåéòðîô³ë³â < = 6 %, 
òî íà åêðàí³ ç’ÿâëÿºòüñÿ íàïèñ, ùî ïðîãíîçîâàíà 
ñòàä³ÿ ðîçïîâñþäæåíîñò³ ãí³éíî-íåêðîòè÷íîãî ïðî-
öåñó íà ñòîï³ – 3. Ï³ñëÿ öüîãî ìîæíà çàâåðøóâàòè 
ñâîþ ðîáîòó ç ïðîãðàìîþ. 

Çà óìîâè, ùî ê³ëüê³ñòü ïàëè÷êîÿäåðíèõ íåéòðî-
ô³ë³â > 6 %, â³äêðèâàºòüñÿ íîâå â³êíî ïðîãðàìè ç òà-
áëèöåþ, â ÿê³é íåîáõ³äíî çàïîâíèòè íàñòóïí³ ïîêàç-
íèêè ïàö³ºíòà: ô³áðèí (ìã), ³íäåêñ çñóâó ëåéêîöèò³â 
êðîâ³, â³ê (ðîêè), çàãàëüíèé ³íäåêñ (ðèñ.). 

Ï³ñëÿ öüîãî ïðîâîäèòüñÿ ðîçðàõóíîê êëàñèô³-
êàö³éíèõ ôóíêö³é êîæíîãî õâîðîãî. Ïîò³ì ïðîãðàìà 
àáî çàâåðøóº ïðîöåñ êëàñèô³êàö³¿ ³ç çàçíà÷åííÿì â 
ÿêîñò³ ðåçóëüòàòó ïðîãíîçó 3 ñòàä³¿, àáî â³äáóâàºòüñÿ 
ïåðåõ³ä íà íàñòóïíèé åòàï (â³í â³äïîâ³äàº ïî÷àòêîâî-
ìó âèáîðó 4 ñòàä³¿). 

Ó â³êí³ ç’ÿâëÿºòüñÿ òàáëèöÿ, äî ÿêî¿ íåîáõ³äíî 
âíåñòè äàí³ ïðî çàñòîñóâàííÿ ³íñóë³íîòåðàï³¿ â àíàì-
íåç³, íàÿâí³ñòü îïåðàö³é íà íèæí³õ ê³íö³âêàõ, òåìïå-
ðàòóðó ò³ëà, ô³áðèíîãåí, ë³ìôîöèòàðíî-ãðàíóëîöè-
òàðíèé ³íäåêñ. 

Ï³ñëÿ ââåäåííÿ âñ³õ ïîêàçíèê³â òàáëèö³ ïðî-
âîäèòüñÿ ðîçðàõóíîê êëàñèô³êàö³éíèõ ôóíêö³é 
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êîæíîãî õâîðîãî. Ïîð³âíÿííÿ ÷èñåëüíèõ çíà÷åíü 
êëàñèô³êàö³éíèõ ôóíêö³é ì³æ ñîáîþ ³ âèçíà÷åííÿ 
íàéá³ëüøî¿ ç íèõ çàâåðøóº ïðîöåñ êëàñèô³êàö³¿. Ó 
íîâîìó â³êí³ ïðîãðàìè âèâîäèòüñÿ ðåçóëüòàò ïðî-
ãíîçó ³ç çàçíà÷åííÿì 4 àáî 5 ñòàä³¿ ðîçïîâñþäæå-
íîñò³ ãí³éíî-íåêðîòè÷íîãî ïðîöåñó íà ñòîï³. Äàë³ 

ìîæíà ïðîäîâæèòè ðîáîòó ³ 
ïðîâåñòè íîâ³ ðîçðàõóíêè àáî 
çàêðèòè ïðîãðàìó. 

Âèñíîâêè. Ðîçðîáëåíà 
íà ìè ìàòåìàòè÷íà ìîäåëü 
ïðîãíîçóâàííÿ ñòàä³é ãí³éíî-
íåêðîòè÷íîãî ïðîöåñó ó õâîðèõ 
íà ÑÄÑ òà ñòâîðåíà íà ¿¿ îñíîâ³ 
êîìï’þòåðíà ïðîãðàìà äàþòü 
ìîæëèâ³ñòü äîñÿãàòè íåîáõ³ä-
íîãî ðåçóëüòàòó áåç çíà÷íèõ 
ìàòåð³àëüíèõ ³ ÷àñîâèõ âèòðàò. 
Çàçíà÷åíå ïðîãðàìíå çàáåç-
ïå÷åííÿ ìî æå øèðîêî çàñòîñî-
âóâàòèñÿ ïðè ñòàö³îíàðíîìó ë³-
êóâàíí³ â ìåäè÷íèõ óñòàíîâàõ, 
îñíàùåíèõ ïåðñîíàëüíèìè 
êîìï’þòåðàìè. 

Ïåðñïåêòèâè ïîäàëüøèõ 
äîñë³äæåíü. Á³ëüø äîêëàäíî 
ñë³ä âèâ÷èòè äîö³ëüí³ñòü âèêî-
ðèñòàííÿ âçàºìîäîïîâíþþ÷èõ 

Ðèñ. Ðîçðàõóíîê ñòàä³¿ ðîçïîâñþäæåíîñò³ ãí³éíî-íåêðîòè÷íîãî ïðîöåñó íà 
ñòîï³ ïðè âèïèñö³ çà ïîïåðåäíüî¿ îö³íêè 3 ñòàä³¿ òà ïàëè÷êîÿäåðíèõ íåéòðî-

ô³ë³â > 6 %. 

åëåìåíò³â ç ð³çíèõ ìàòåìàòè÷íèõ ìîäåëåé, ïðè-

ñâÿ÷åíèõ ÑÄÑ. Äëÿ çàñòîñóâàííÿ â ïîë³êë³í³÷íèõ 

â³ää³ëåííÿõ ³ â ðîáîò³ ñ³ìåéíèõ ë³êàð³â âèäàºòüñÿ 

âèïðàâäàíîþ ðîçðîáêà îêðåìî¿ ïðîãíîñòè÷íî¿ ñèñ-

òåìè ç óðàõóâàííÿì ñïåöèô³êè ¿õ ðîáîòè. 
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íèðîê. Íà îñíîâ³ äèñêðèì³íàíòíèõ ôóíêö³é áóâ ñôîðìîâàíèé àíñàìáëü ç äâîìà ïðîãíîñòè÷íèìè ñèñòåìàìè 
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ïðè ñòàö³îíàðíîìó ë³êóâàíí³ õâîðèõ íà ÑÄÑ áóëà çàïðîïîíîâàíà êîìï’þòåðíà ïðîãðàìà òà íàäàíî îïèñ ¿¿ 
ðîáîòè. 
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Mathematical Model of Prediction Grades of Pyonecrotic Process on the Foot in Patients with Diabetic 

Foot Syndrome
Shevchenko R. S., Pryimenko D. S., Tsyganenko O. S. 
Abstract. Diabetes is a chronic disease with dangerous complications such as diabetic foot syndrome. The 

objective assessment of the grade of pyonecrotic process in patients with diabetic foot syndrome in the preoperative 
period is an important condition for successful surgical treatment. There are domestic and foreign mathematical 
models but they are not fully provided a solution of this problem. 

The aim of this study was the creation a mathematical model and software which will help physician to determine 
the prospects for spreading of pathological process in patients with diabetic foot syndrome in clinical practice. 

Comparison of the preliminary assessment of the grade prevalence and depth pyonecrotic process at foot was 
performed in 138 patients on admission. We used the Meggitt-Wagner classification when forming three groups of 
patients. 

The forming of three groups was based on the results of the grade of the pathological process in the foot at 
discharge from the hospital. The first group consisted of 35 patients with Meggitt-Wagner grade 3; 39 patients 
with grade 4 were included in the second group; 64 patients with Meggitt-Wagner grade 5 were in the third group. 
8 patients were passed from the first to the second group and 3 patients were passed to the third group at the 
discharge from the hospital. These data indicate the need for careful study groups of patients which are formed 
on admission, for a more accurate assessment of the grade of the pathological process on the foot in patients with 
diabetes. 

The mathematical model is based on the preliminary assessment grade of the pathological process in patients 
with diabetic foot syndrome. The date of the demographics, clinical history, body temperature, peripheral blood, 
and blood biochemistry are used in this model. This model includes two prognostic systems, which are based on 
discriminate functions. 

Our method of prediction the development progression of pyonecrotic process in patients with diabetic foot 
syndrome will be reduce the number of operations on the lower e x tremities, providing individualized prognosis. 
The accuracy of classification by the proposed method is significantly higher than the traditional one. The general 
accuracy is increased to 93.5 %. 

The proposed computer program is the file in.exe format. Operating system requirements is Windows x P or 
higher. At the first step we select the preliminary assessment grade 3 or 4 of the pathological process in patients 
with diabetic foot syndrome. In the ne x t window we can see the table in which you should enter data. After that the 
program calculates the classification features of each patient and shows the results of calculations. 

Conclusions. We have created a mathematical model and software for predicting grades of pyonecrotic process 
in patients with diabetic foot syndrome. The advantages of this model and software are informative and adaptability 
for using in other medical institutions. 

Perspective of further researches. Further researches are planned to develop of using complementary elements 
of different mathematical models in patients with diabetic foot syndrome. It is necessary to create individual 
mathematical model according to work in outpatient departments. 

Keywords: diabetic foot syndrome, prediction, purulonecrotic process, mathematical model, computer 
software. 
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