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Ðåçþìå. Ó îáñòåæåíèõ õâîðèõ íà õðîí³÷íå îáñòðóêòèâíå çàõ-

âîðþâàííÿ ëåãåíü (ÕÎÇË) òà çäîðîâèõ îñ³á âñòàíîâëåíî, ùî â ÷àñ-

òèíè ç íèõ ñïîñòåð³ãàâñÿ åìô³çåìàòîçíèé òèï áðîíõ³àëüíî¿

îáñòðóêö³¿, ùî ï³äòâåðäæóºòüñÿ çì³íîþ ôîðìè êðèâî¿ "ïîò³ê-

îá'ºì", ³ñòîòíîþ ð³çíèöåþ ì³æ ïîêàçíèêîì ï³êîâî¿ îá'ºìíî¿

øâèäêîñò³ âèäèõó (ÏÎØâèä) òà ìàêñèìàëüíî¿ îá'ºìíî¿ øâèäêîñò³

âèäèõó (ÌÎØ) íà ð³âí³ 25% ôîðñîâàíî¿ æèòòºâî¿ ºìíîñò³ ëåãåíü

(ÔÆÅË),òà çíèæåííÿì ÌÎØ50 òà ÌÎØ75 ïðîïîðö³éíî äî îáñò-

ðóêö³¿. Âîäíî÷àñ âèÿâëåíî çíèæåííÿ îá'ºìó ôîðñîâàíîãî âèäèõó çà

øîñòó ñåêóíäó (ÎÔÂ6) çà îäíî÷àñíîãî çðîñòàííÿ ÔÆÅË. Ïðè

öüîìó ñï³ââ³äíîøåííÿ ÎÔÂ1/ÎÔÂ6 áóëî á³ëüøèì çà ÎÔÂ1/ÔÆÅË,

à ÎÔÂ6/ÔÆÅË - ìåíøèì çà 100%.

Êëþ÷îâ³ ñëîâà: õðîí³÷íå îáñò-

ðóêòèâíå çàõâîðþâàííÿ ëåãåíü,

ñï³ðîãðàô³ÿ, åìô³çåìàòîçíèé òèï

áðîíõ³àëüíî¿ îáñòðóêö³¿.

Âñòóï

Âèÿâëåííÿ ïîðóøåíü áðîíõ³àëüíî¿ ïðîõ³äíîñò³
â³ä³ãðàº âàæëèâó ðîëü ó ä³àãíîñòèö³ õðîí³÷íèõ
îáñòðóêòèâíèõ çàõâîðþâàíü îðãàí³â äèõàííÿ [5].
Îö³íèòè íàÿâí³ñòü áðîíõ³àëüíî¿ îáñòðóêö³¿, ¿¿
âèðàæåí³ñòü, à òàêîæ â³äïîâ³äü íà ³íãàëÿö³éíå
ââåäåííÿ áðîíõîäèëÿòàòîð³â ìîæíà çà äîïî-
ìîãîþ êîìï'þòåðíî¿ ñï³ðîãðàô³¿ [4, 5].

Â³äîìî, ùî íàÿâí³ñòü áðîíõ³àëüíî¿ îáñòðóêö³¿
ï³äòâåðäæóºòüñÿ çì³íîþ îá'ºìó ôîðñîâàíîãî
âèäèõó çà ïåðøó ñåêóíäó(ÎÔÂ1) òà ñï³ââ³ä-
íîøåííÿ ÎÔÂ1äî ôîðñîâàíî¿ æèòòºâî¿ ºìíîñò³
ëåãåíü (ÔÆÅË).Çã³äíî ç îñòàíí³ìè ðåêîìåí-
äàö³ÿìèGOLD (2011) çíèæåííÿ âåëè÷èíè ñï³ââ³ä-
íîøåííÿ ÎÔÂ1/ÔÆÅË ï³ñëÿ ³íãàëÿö³¿ áðîíõî-
äèëÿòàòîðà íèæ÷å 0,7 ñâ³ä÷èòü ïðî íàÿâí³ñòü
ñò³éêî¿ áðîíõ³àëüíî¿ îáñòðóêö³¿, ÿê îäí³º¿ ç îçíàê
ÕÎÇË [3,8]. Äîñèòü âàæëèâèì º âñòàíîâëåííÿ
òèïó (áðîíõ³òè÷íèé ÷è åìô³çåìàòîçíèé) ïîðóøå-
ííÿ áðîíõ³àëüíî¿ ïðîõ³äíîñò³ [1].

Çà íàÿâíîñò³ òÿæêî¿ áðîíõ³àëüíî¿ îáñòðóêö³¿ òà
åìô³çåìèîñíîâíó ðîëü ó ä³àãíîñòèö³ ïîðóøåíü
ôóíêö³¿ çîâí³øíüîãî äèõàííÿ â³ä³ãðàþòü âèñî-
êî÷óòëèâ³ òà ñïåöèô³÷í³ ïîêàçíèêè îá'ºìó ôîð-
ñîâàíîãî âèäèõó çà øîñòó ñåêóíäó (ÎÔÂ6) òà
ñï³ââ³äíîøåííÿ ÎÔÂ1/ÎÔÂ6[6,7,9,10,12,13].¯õ
ìîæíà âèêîðèñòîâóâàòè äëÿ ïðîâåäåííÿ ïåð-
âèííîãî ñêðèí³íãó áðîíõ³àëüíî¿ îáñòðóêö³¿ ç
âèêîðèñòàííÿì ïîðòàòèâíèõ ñï³ðîãðàô³÷íèõ ñèñ-
òåì.

Ïðè ïðîâåäåíí³ àíàë³çó 22837 ñï³ðîãðàì ãðó-
ïîþ àâòîð³â ³ç ÑØÀ [11] âñòàíîâëåíî, ùî ïîêàç-
íèêè ÎÔÂ1/ÎÔÂ6 òà ÎÔÂ6íå º ³äåíòè÷íèìè
ÎÔÂ1/ÔÆÅËòà ÔÆÅË ³ ìàþòü âàæëèâå çíà-
÷åííÿ äëÿ ä³àãíîñòèêè ã³ïåð³íôëÿö³¿ òà äèôóç³éíî¿
àíîìàë³¿.

Ìåòà ðîáîòè

Âèçíà÷èòè äîäàòêîâ³ ñï³ðîãðàô³÷í³ êðèòåð³¿
ä³àãíîñòèêè åìô³çåìàòîçíîãî òèïó áðîíõ³àëüíî¿
îáñòðóêö³¿ ó õâîðèõ íà ÕÎÇË.

Ìàòåð³àëè òà ìåòîäè

Îáñòåæåíî 150 õâîðèõ íà ÕÎÇË òà 40 çäî-
ðîâèõ îñ³á. Óñ³ ïàö³ºíòè ïåðåáóâàëè íà ñòà-
ö³îíàðíîìó ë³êóâàíí³ ç ïðèâîäó çàãîñòðåííÿ çàõ-
âîðþâàííÿ, áóëè ïî³íôîðìîâàí³ ïðî ïðîâåäåííÿ
äîñë³äæåííÿ ³ âèñëîâèëè ñâîþ çãîäó.

Òÿæê³ñòü ïåðåá³ãó ÕÎÇË âèçíà÷àëè çà ðåçóëü-
òàòàìè îáñòåæåííÿ çã³äíî ç íàêàçîì ÌÎÇ Óêðà¿-
íè ¹ 555 â³ä 27.06.2013 ð. [3]. Ñåðåäí³é â³ê
õâîðèõ íà ÕÎÇË ñêëàäàâ 65,8±2,15. Ñåðåä îáñòå-
æåíèõ õâîðèõ íà ÕÎÇË 65% êóðÿòü, 20% â ìèíó-
ëîìó êóðö³ òà 15%, ÿê³ íå êóðèëè. Ñòàæ êóð³ííÿ
ñòàíîâèâ (21,8±2,20) ïà÷êî-ðîê³â. Çäîðîâ³ îñîáè
áóëè ðåïðåçåíòàòèâíèìè çà â³êîì òà ñòàòòþ.

Ïàðàìåòðè ôóíêö³¿ çîâí³øíüîãî äèõàííÿ
(ÔÇÄ) âèçíà÷àëè çà äîïîìîãîþ êîìï'þòåðíîãî
ñï³ðîãðàôà"BTL-SpiroPro" (Âåëèêîáðèòàí³ÿ). Õâî-
ðèì íà ÕÎÇË ïðîâîäèëè áðîíõîäèëàòàö³éíèé òåñò
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³ç β
2
-àãîí³ñòàìè êîðîòêî¿ ä³¿ (ñàëüáóòàìîë ó äîç³

400 ìêã). Ó äîñë³äæåííÿ âêëþ÷àëè ïàö³ºíò³â ³ç
ÕÎÇË ³ç ñï³ââ³äíîøåííÿì ÎÔÂ1/ÔÆÅË ìåíøå
0,7 òà ³ç ²², ²²² ³IV ñòóïåíåì áðîíõ³àëüíî¿
îáñòðóêö³¿ çã³äíî ³ç ñï³ðîìåòðè÷íîþ êëàñè-
ô³êàö³ºþ GOLD 2010. Ïðîâîäèëàñü îö³íêà ôîðìè
êðèâî¿ "ïîò³ê-îá'ºì" òà ïîêàçíèê³âï³êîâî¿ îá'ºìíî¿
øâèäêîñò³ âèäèõó (ÏÎØâèä), ìàêñèìàëüíî¿
îá'ºìíî¿ øâèäêîñò³ âèäèõó íà ð³âí³ 25% ÔÆÅË
(ÌÎØ25), ìàêñèìàëüíî¿ îá'ºìíî¿ øâèäêîñò³ âè-
äèõó íà ð³âí³ 50% ÔÆÅË (ÌÎØ50), ìàêñè-
ìàëüíî¿ îá'ºìíî¿ øâèäêîñò³ âèäèõó íà ð³âí³ 75%
ÔÆÅË (ÌÎØ75), ÔÆÅË, ÎÔÂ6, ñï³ââ³äíîøåííÿ
ÎÔÂ1/ÔÆÅË, ÎÔÂ1/ÎÔÂ6, ÎÔÂ6/ÔÆÅË.

Îáãîâîðåííÿ ðåçóëüòàò³â äîñë³äæåííÿ

Ïðè àíàë³ç³ äàíèõ ñï³ðîãðàô³¿ó õâîðèõ íà ÕÎÇË
âñòàíîâëåíî, ùî â ÷àñòèíè ç íèõ ñïîñòåð³ãàâñÿ
åìô³çåìàòîçíèé òèï áðîíõ³àëüíî¿ îáñòðóêö³¿, ùî

ï³äòâåðäæóºòüñÿ çì³íîþ ôîðìè êðèâî¿ "ïîò³ê-
îá'ºì", ³ñòîòíîþ ð³çíèöåþ ì³æ ïîêàçíèêîì
ÏÎØâèä òà ÌÎØ25, òà çíèæåííÿì ÌÎØ50 òà
ÌÎØ75 ïðîïîðö³éíî äî îáñòðóêö³¿ (ðèñ.1) [2].
Âîäíî÷àñ âèÿâëåíî çíèæåííÿ ÎÔÂ6 çà îäíî-
÷àñíîãî çðîñòàííÿ ÔÆÅË (ðèñ.1, 2). Ïðè öüîìó
ñï³ââ³äíîøåííÿ ÎÔÂ1/ÎÔÂ6 áóëî á³ëüøèì çà
ÎÔÂ1/ÔÆÅË, à ÎÔÂ6/ÔÆÅË - ìåíøèì çà
100%.

Ó çäîðîâèõ îñ³á òà ïðè áðîíõ³òè÷íîìó òèï³
áðîíõ³àëüíî¿ îáñòðóêö³¿ ÔÆÅË=ÎÔÂ6³ ÎÔÂ1/
ÔÆÅË=ÎÔÂ1/ÎÔÂ6 (ðèñ. 3, 4), îñê³ëüêè ïðè öüî-
ìó â ïåðø³ 3-4 ñåê ôîðñîâàíîãî âèäèõó âèäè-
õàºòüñÿ âñå ïîâ³òðÿ.

Çàçíà÷àºòüñÿ òàêîæ ïðî ìîæëèâå çíà÷åííÿ
ÎÔÂ1/ÎÔÂ6 òà ÎÔÂ6 äëÿ âñòàíîâëåííÿ
íàÿâíîñò³ ã³ïåð³íôëÿö³¿ [11].

Ðèñ. 1 Ñï³ðîãðàìà õâîðîãî íà ÕÎÇË ³ç åìô³çåìàòîçíèì òèïîì áðîíõ³àëüíî¿ îáñòðóêö³¿

Îðèã³íàëüí³ äîñë³äæåííÿ
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Ðèñ. 2. Ñï³ðîãðàìà õâîðîãî íà ÕÎÇË ³ç åìô³çåìàòîçíèì òèïîì áðîíõ³àëüíî¿ îáñòðóêö³¿

Ðèñ. 3. Ñï³ðîãðàìà çäîðîâî¿ îñîáè áåç ïîðóøåíü áðîíõ³àëüíî¿ ïðîõ³äíîñò³
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Âèñíîâêè

Îòæå,ñó÷àñí³ ñï³ðîãðàô³÷í³ ñèñòåìè äàþòü
ìîæëèâ³ñòü åôåêòèâí³øå âèÿâëÿòè åìô³çåìà-
òîçíèé òèï áðîíõ³àëüíî¿ îáñòðóêö³¿, ÿêèé õàðàê-
òåðèçóºòüñÿ  çì³íîþ ôîðìè êðèâî¿ "ïîò³ê-îá'ºì",
³ñòîòíîþ â³äì³íí³ñòþ ïîêàçíèê³â ÏÎØâèä òà
ÌÎØ25, çíèæåííÿì ÌÎØ50 òà ÌÎØ75 ïðî-
ïîðö³éíî äî îáñòðóêö³¿, ïåðåâàæàííÿì ÔÆÅË íàä
ÎÔÂ6, à òàêîæ ñï³ââ³äíîøåííÿìè ÎÔÂ1/
ÔÆÅË<ÎÔÂ1/ÎÔÂ6, ÎÔÂ6/ÔÆÅË <100%.

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü

Âàæëèâèì º ïîäàëüøå äîñë³äæåííÿ ä³àãíîñ-
òè÷íîãî çíà÷åííÿ òðàäèö³éíèõ òà àëüòåðíàòèâíèõ
ïîêàçíèê³â ôóíêö³¿ çîâí³øíüîãî äèõàííÿ äëÿ âñòà-
íîâëåííÿ îáñòðóêòèâíèõ òà ðåñòðèêòèâíèõ ïîðó-
øåíü â ð³çíèõ êë³í³÷íèõ ñèòóàö³ÿõ.
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Ðèñ. 4. Ñï³ðîãðàìà õâîðîãî íà ÕÎÇË ³ç áðîíõ³òè÷íèì òèïîì áðîíõ³àëüíî¿ îáñòðóêö³¿

Îðèã³íàëüí³ äîñë³äæåííÿ
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ÄÈÀÃÍÎÑÒÈÊÅ ÁÐÎÍÕÈÀËÜÍÎÉ ÎÁÑÒÐÓÊÈÈ Ó
ÁÎËÜÍÛÕ ÕÎÁË

Ã.ß. Ñòóïíèöêàÿ, ß.Ä. Äóìàí

Ðåçþìå. Â îáñëåäîâàííûõ áîëüíûõ õðîíè÷åñêîé
îáñòðóêòèâíîé áîëåçíüþ ëåãêèõ (ÕÎÇË) è çäîðîâûõ ëèö
óñòàíîâëåíî, ÷òî ó ÷àñòè èç íèõ íàáëþäàëñÿ ýìôèçåìàòîçíûé
òèï áðîíõèàëüíîé îáñòðóêöèè, ÷òî ïîäòâåðæäàåòñÿ
èçìåíåíèåì ôîðìû êðèâîé "ïîòîê-îáúåì", ñóùåñòâåííîé
ðàçíèöåé ìåæäó ïîêàçàòåëåì ïèêîâîé îáúåìíîé ñêîðîñòè
âûäîõà (ÏÎØâèä) è ìàêñèìàëüíîé îáúåìíîé ñêîðîñòè
âûäîõà (ÌÎØ) íà óðîâíå 25% ôîðñèðîâàííîé æèçíåííîé
åìêîñòè ëåãêèõ (ÔÆÅË), è ñíèæåíèåì ÌÎØ50èÌÎØ75
ïðîïîðöèîíàëüíî îáñòðóêöèè. Îáíàðóæåíî ñíèæåíèå
îáúåìà ôîðñèðîâàííîãî âûäîõà çà øåñòóþ ñåêóíäó (ÎÔÂ6)
ïðè îäíîâðåìåííîì ðîñòå ÔÆÅË. Ïðè ýòîì ñîîòíîøåíèå
ÎÔÂ1/ÎÔÂ6 áûëî áîëüøèì ïî ÎÔÂ1/ÔÆÅË, àÎÔÂ6/
ÔÆÅË-ìåíåå 100%.

Êëþ÷åâûå ñëîâà: õðîíè÷åñêàÿ îáñòðóêòèâíàÿ áîëåçíü
ëåãêèõ, ñïèðîãðàôèÿ, ýìôèçåìàòîçíûé òèï áðîíõèàëüíîé
îáñòðóêöèè.

THE NEW POSSIBILITIES OF MODERN
SPIROGRAPHIC PARAMETERS IN THE DIAGNOSIS

OF BRONCHIAL OBSTRUCTION IN PATIENTS WITH
CHRONIC OBSTRUCTIVE PULMONARY DISEASE

G.Y. Stupnytska, Ya.D.Duman

Introduction. Detecting the disorders of bronchial obst-
ruction plays an important role in the diagnosis of chronic
obstructive pulmonary diseases. The presence of bronchial
obstruction, its severity, and response to inhaled introduction of
bronchodilatators could be evaluated by using computer
spirography.

Objective: to determine the additional spirograph criteria for
the diagnosis of emphysematous type of bronchial obstruction
in patients with COPD.

Materials and methods.The study involved 150 COPD
patients and 40 healthy persons. The parameters of pulmonary
function test (PFT) was determined using the computer

spirograph "BTL - Spiro Pro (UK) with the addition of
bronchodilating test with β

2
-agonists short-acting (salbutamol at

a dose of 400 mcg). The shape of the curve "flow-volume" and
the indicators peak expiratory flow (PEF), forced expiratory
flow 25% of the FVC, forced expiratory flow 50% of the
FVC,forced expiratory flow 75% of the FVC, forced vital
capacity (FVC), forced expiratory volume on 1 second (FEV1),
forced expiratory volume on 6 second (FEV6), the ratio of FEV1/
FVC, FEV1/FVC, FEV6/FVC were evaluated.

The research results and their discussion. Analyzing the
data of spirography in COPD patients it was found that some
of them had the emphysematous type of bronchial obstruction,
confirmed by the change in the shape of the curve "flow-
volume", a significant difference between the indicator PEF and
forced expiratory flow 25% of the FVC, and reduced forced
expiratory flow 50% of the FVC andforced expiratory flow 75%
of the FVC proportional to the obstruction. At the same time it
was found a decrease inFEV6 for simultaneous growth ofFVC.
The ratio FEV1/FEV6 was higher than FEV1/FVC, and FEV6/
FVC was less than 100%. In healthy persons and in case of
bronchial type of obstruction FVC=FEV6 and FEV1/
FVC=FEV1/FEV6.

Conclusions. Thus, the modern spirograph systems enable
more efficient methods to identify emphysematous type of
bronchial obstruction, which is characterized by changing the
shape of the curve "flow-volume", a significant difference
indicators PEF and forced expiratory flow 25% of the FVC, and
reduced forced expiratory flow 50% of the FVC andforced
expiratory flow 75% of the FVC proportional to the obstruction,
the predominance of FVC over FEV6, and the ratio FEV1/
FVC<FEV1/FEV6, FEV6/FVC <100%.

Key words: chronic obstructive pulmonary disease,
spirography, emphysematous type of bronchial obstruction.
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