
‰‡È¯†˙ÂÏÁÓ·†‰ÓÈ˘‰†È„Â˜ÙÈ˙·†˙ÂÚ¯Ù‰†Æ±≥

∫˙ÂˆÂ·˜†≤≠Ï†˙Â˜ÏÁ†‰‡È¯†˙ÂÏÁÓ·†‰ÓÈ˘‰†È„Â˜ÙÈ˙·†˙ÂÚ¯Ù‰‰

ª®˙È·ÈË˜Â¯ËÒ·Â‡©†˙È˙ÓÈÒÁ†˙È¯Â¯ÂÂÈ‡†‰Ú¯Ù‰†Æ±

Æ˙È·ÈË˜È¯ËÒ¯†˙È¯Â¯ÂÂÈ‡†‰Ú¯Ù‰†Æ≤

˙È˙ÓÈÒÁ†˙È¯Â¯ÂÂÈ‡†‰Ú¯Ù‰

˙È˙ÓÈÒÁ† ˙È¯Â¯ÂÂÈ‡† ‰Ú¯Ù‰† Æ±
‰„È¯È·†˙‡Ë·˙Ó†®˙È·ÈË˜Â¯ËÒ·Â‡©
¨ÏÈ·˜Ó·†ÆFEV1/FVC†ÒÁÈ·Â†FEV1≠·
‰ÓÈ¯Ê‰†È¯ÂÚÈ˘†È„„Ó·†‰„È¯È†˙ÓÈÈ˜
˙ÂÂÙÓÈÒ·†‰ÓÈÒÁ†ÏÚ†ÌÈÚÈ·ˆÓ‰

FEF50†®V50©†∫ÂÓÎ†¨˙ÂË˜‰
ÆFEF25%-75%. of vc†∫Â‡

˙ÂÂÙÓÈÒ·† ˙È˙ÓÈÒÁ† ‰Ú¯Ù‰† Æ≤
‰„È¯È·† ˙‡Ë·˙Ó† „·Ï·† ˙ÂË˜‰
ÆFEF25%-75%. of vc≠·Â†FEF50†®V50©≠·

‰ÓÈ¯Ê‰†È¯ÂÚ˘·†‰„È¯ÈÏ†ÏÈ·˜Ó·†Æ≥
ÏÂ·È˜©†FVC≠·†‰„È¯È†˙ÂÈ‰Ï†‰ÏÂÎÈ

Æ®ıÓÂ‡Ó†ÈÂÈÁ
Æ˙È·ÈË˜È¯ËÒ¯†̇ È¯Â¯ÂÂÈ‡†‰Ú¯Ù‰†ÏÚ†Ô‰Â†̄ ÈÂÂ‡†̇ „ÈÎÏ†ÏÚ†Ô‰†ÚÈ·ˆ‰Ï†‰ÏÂÎÈ†FVC≠·†‰„È¯È‰
ÌÈ„„Ó‰†˙‡†ÚÂ·˜Ï†È„Î†‰‡È¯‰†ÈÁÙ†˙‡†˜Â„·Ï†˘È†FVC≠·†‰„È¯È†˙ÓÈÈ˜†¯˘‡Î†¨ÔÎÏ
ÁÙ†ª¯·‚ÂÓ†ITGV†Â‡†FRC†ª¯·‚ÂÓ†®RV©†È„È¯˘†ÁÙ†∫¯ÈÂÂ‡†˙„ÈÎÏ†ÏÚ†ÌÈÚÈ·ˆÓ‰†ÌÈ‡·‰
ÏÚ†¨‡Â‰†Û‡†¨ÚÈ·ˆÓ†¯·‚ÂÓ†RV/TLC†ÒÁÈ‰†ÔÎ†ÂÓÎ†Æ‰Â·‚†Â‡†ÔÈ˜˙†®TLC©†ÏÏÂÎ†È˙‡È¯

Æ®air trapping©†¯ÈÂÂ‡†˙„ÈÎÏ
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È„Â˜ÙÈ˙Ï†‰„·ÚÓ‰Â†‰‡È¯†È„Â˜ÙÈ˙Â†˙ÂÏÁÓÏ†ÔÂÎÓ‰†Ï‰Ó†¯·Ú˘Ï†¨ÔÈ·Â¯†ÈÁÈÓÚ†ßÙÂ¯Ù†È¢Ú†·˙Î
‰ÙÈÁ†≠†Ì„‡‰†˙Â‡È¯·Ï†˙È‡ÂÙ¯‰†‰È¯˜‰†≠†Ì¢·Ó¯†≠†‰ÓÈ˘

˙Â‡È¯‰†¯ÂÈ‡†Â‡¯
¥≥±†ßÓÚ·

How obstructive lung disorders alter lung volumes and capacities.
IRV, inspiratory reserve volume; Vt, tidal volume; RV, residual volume;
ERV, expiratory reserve volume; TLC, total lung capacity; VC, vital capacity;
IC, inspiratory capacity; FRC, functional residual capacity.

˙È˙ÓÈÒÁ†˙È¯Â¯ÂÂÈ‡†‰Ú¯Ù‰
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. .. . .. .. . .IRV VT RV ERV TLC VC IC FRC

RV, FRC, RV/TLC

VC, IRV, ERV

NORMAL LUNG OBSTRUCTED LUNG
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˙È¯Â¯ÂÂÈ‡†‰Ú¯Ù‰
˙È·ÈË˜È¯ËÒ¯

˙È·ÈË˜È¯ËÒ¯†˙È¯Â¯ÂÂÈ‡†‰Ú¯Ù‰
¨‰‡È¯‰†ÈÁÙ†ÏÎ·†‰„È¯È†‰˙ÂÚÓ˘Ó

≠†·†‰„È¯È†˙ÏÏÂÎ‰

ª®VC©†ÈÂÈÁ†ÏÂ·È˜†■

ª®TLC©†ÏÏÂÎ†È˙‡È¯†ÁÙ†■

®Functional Residual Capacity©†FRC†■

Inspiratory Thoracic Gas©†ITGV†Â‡
ª®Volume

Æ®RV©†È„È¯˘†ÁÙ†■

∫Ì¯‚È‰Ï†‰ÏÂÎÈ†˙È·ÈË˜È¯ËÒ¯†˙È¯Â¯ÂÂÈ‡†‰Ú¯Ù‰†Æ±

ª®‰‡È¯‰†˙Â˜ÓËˆ‰©†˙È˙‡È¯†ÒÈÊÂ¯·ÈÙ·†ÂÓÎ†¨‰‡È¯‰†˙Ó˜¯·†‰ÚÈ‚Ù†È¢Ú†■

Æ®ÒÈÊÂÈÏÂ˜ÒÂÙÈ˜†∫‰Ó‚Â„Ï©†˙ÈÓ¯‚≠˙È¯È¯˘†˙Î¯ÚÓ·†‰ÚÈ‚Ù†È¢Ú†■

ª®DLCO©†ÈˆÓÁ≠„Á†ÔÓÁÙÏ†‰ÈÊÂÙÈ„‰†˙‡†˜Â„·Ï†Ô˙È†¨‰Ï‡‰†˙ÂÚÈ‚Ù‰†È˙˘†ÔÈ·†ÏÈ„·‰Ï†È„Î

ÔÓÁÙÏ†‰ÈÊÂÙÈ„·†‰„È¯È†ÏÈ·˜Ó·†‰È‰˙†¨‰‡È¯‰†˙Ó˜¯·†‰ÚÈ‚Ù†˙ÓÈÈ˜†¯˘‡Î
Æ‰ÁÂÓ·†ÔÎÓ†¯Á‡ÏÂ†ıÓ‡Ó·†‰ÏÈÁ˙·†¨ÔˆÓÁ‰†ÈÂÂÈ¯·Â†¨ÈˆÓÁ≠„Á

¨PaO2 < 55-60mmHg†ÏÚ†‰ÚÈ·ˆÓ†¨π∞•≠Ï†˙Á˙Ó†®O2 Saturation©†ÔˆÓÁ‰†ÈÂÂÈ¯·†‰„È¯È
Æ˙È˙ÓÈ˘†‰˜ÈÙÒ†È‡†ÏÚ†ÚÈ·ˆÓ†¯˘‡

˙Â˘¯Ù

ÏÏÂÎ†È˙‡È¯†ÁÙ†Æ±

ÈÂÈÁ†ÏÂ·È˜†Æ≤

ıÓÂ‡Ó†ÈÂÈÁ†ÏÂ·È˜†Æ≥

È„È¯˘†ÁÙ†Æ¥

®He©†ÌÂÈÏ‰†È¢Ú†ÏÂÏÈ„†˙ÂÚˆÓ‡·†„„Ó†Æµ
¨Û˘‰†¯ÈÂÂ‡·†®N2©†Ô˜Á‰†˙„È„Ó†Â‡
®O2©† ÔˆÓÁ† ±∞∞•†˙ÙÈ‡˘† È„Î† ÍÂ˙

®Body Box†˙ÂÚˆÓ‡·†„„Ó©††††††††††††Æ∂

‰Â˘‡¯‰†‰ÈÈ˘·†ıÓÂ‡Ó†È˙ÙÈ˘†ÁÙ†Æ∑

®‰È¯ËÓÂ¯ÈÙÒ‰†˙ÓÂ˜ÚÓ©†††††††††††††††††Æ∏

®‰ÓÈ¯Ê†ÁÙ†˙ÓÂ˜Ú†ÈÙÏ©†††††††††††††Æπ

±Æ†TotaL Lung Capacity - TLC

≤Æ†Vital Capacity - VC

≥Æ†Forced Vital Capacity - FVC

¥Æ†Residual Volume - RV

µÆ†Functional Residual Capacity - FRC

∂Æ†Inspiratory Thoracic Gas Volume - ITGV

∑Æ†Forced Expiratory Volume in 1 Second - FEV1

∏Æ†Forced Expiratory Flow Rate - FEF25%-75% of vc

πÆ†V50†Â‡ FEF50 

How restrictive lung disorders alter lung volumes and capacities.
IRV, inspiratory reserve volume; Vt, tidal volume; RV, residual volume;
ERV, expiratory reserve volume; TLC, total lung capacity; VC, vital capacity;
IC, inspiratory capacity; FRC, functional residual capacity.

˙È·ÈË˜È¯ËÒ¯†˙È¯Â¯ÂÂÈ‡†‰Ú¯Ù‰
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. .. . .. .. . .IRV VT RV ERV TLC VC IC FRC

VC, RV, FRC, VT and TLC

NORMAL LUNG RESTRICTED LUNG
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‰‡È¯‰†˙ÂÏÁÓ·†‰ÓÈ˘‰†È„Â˜ÙÈ˙†Ï˘†ÈÂ˜ÈÏ‰†˙¯ÓÂÁ†˙¯„‚‰

∫˙ÂÈ˙ÓÈÒÁ†˙ÂÏÁÓ·†ÈÂ˜ÈÏ‰†˙¯ÓÂÁ

∫˙ÂÈ·ÈË˜È¯ËÒ¯†˙ÂÏÁÓ·†ÈÂ˜ÈÏ‰†˙¯ÓÂÁ

¨ıÓ‡Ó·†È˙‡È¯‰†„Â˜ÙÈ˙‰†˙˜È„··†˙ÂÂÙÓÈÒ·†¯˙È‰†˙ÂÈ˙·Â‚˙†˙¯ÓÂÁ
∫‰È¯ËÓÂ¯ÈÙÒ·†„„Ó˘†ÈÙÎ

¨È˙‡È¯‰†„Â˜ÙÈ˙‰†˙˜È„··†˙ÂÂÙÓÈÒ·†¯˙È‰†˙ÂÈ˙·Â‚˙†˙¯ÓÂÁ
ÔÈÓËÒÈ‰†Â‡†ÔÈÏÂÎ‡ËÓ†ÌÚ†¯‚È˙†ÔÁ·Ó†¯Á‡Ï

¨ÈÒÈÒ·‰†FEV1≠‰Ó†¯˙ÂÈÂ†≤∞•†˙ÂÁÙÏ†Ï˘†‰„È¯È†‰˙ÂÚÓ˘Ó†˙È·ÂÈÁ†‰˜È„·
‡È‰†Û‡†‰˜È„·‰†·˘ÁÈ˙†≠†8mg/ml≠Ó†ÔË˜†ÊÂÎÈ¯·Â†ª®PD 20©†ÌÈÏ·Â˜Ó‰†ÌÈÊÂÎÈ¯·

Æ˙È·ÂÈÁÎ

ÏÎÎ†∫‰„È¯È‰†˙ÓÈÈ˜†Â·˘†ÔÈÏÂÎ‡ËÓ‰†ÊÂÎÈ¯†ÈÙÏ†˙Ú·˜†¯˙È‰†˙·Â‚˙†˙¯ÓÂÁ
Æ¯˙ÂÈ†‰‰Â·‚†¯˙È‰†˙ÂÈ˙·Â‚˙†≠†¯˙ÂÈ†ÍÂÓ†ÊÂÎÈ¯‰˘

ÈÏÓ¯Â

Ï˜†ÈÂ˜ÈÏ

ÈÂÈ·†ÈÂ˜ÈÏ

‰˘˜†ÈÂ˜ÈÏ

®ÌÈÊÂÁ‡·©†FEV1/FVC•†of Predicted Normal - FEV1
®ÈÂÙˆ‰†Í¯Ú‰Ó†ÊÂÁ‡©

æ∑µ

∑µ≠∂µ

∂¥≠¥µ

º¥µ

æ∏∞

∏∞≠∑∞

∂π≠µ∞

ºµ∞

ÈÏÓ¯Â

Ï˜†ÈÂ˜ÈÏ

ÈÂÈ·†ÈÂ˜ÈÏ

‰˘˜†ÈÂ˜ÈÏ

VC - % of Predicted Normal
®ÈÂÙˆ‰†Í¯Ú‰Ó†ÊÂÁ‡©

æ∏∞

∏∞≠∑∞

∂π≠µ∞

ºµ∞

TLC - % of Predicted Normal
®ÈÂÙˆ‰†Í¯Ú‰Ó†ÊÂÁ‡©

æ∏∞

∏∞≠∑∞

∂π≠µ∞

ºµ∞

ÈÏÓ¯Â

Ï˜†ÈÂ˜ÈÏ

ÈÂÈ·†ÈÂ˜ÈÏ

‰˘˜†ÈÂ˜ÈÏ

®ÌÈÊÂÁ‡·©†FEV1/FVC
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