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Morphologic diagnostic procedure

O Radiologic techniques

= Routine chest radiology, Computed Tomography, MRI,
Ultrasound, Angiography Lung scan

O Bronchoscopy

= Fibroptic tube pass into tacheobronchial tree after local
anesthesia

m Resume oral intake after gag reflex is recovered (2—3 hours)
= May develop bleeding and pneumothorax

= Needs to monitor VSS for several hours, f/p chest X ray, and
collect sputum for 24 hours

O Biopsy studies

= Visual assisted thoracic surgery: diagnose and manage pleural
and paranchymal disease

m Approach from chest wall by trocar or needle
O Sputum studies

m Best time for collecting sputum is shortly after awakenening
O Bronchoalveolar lavage (BAL)
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o s+ %, % # Total lung capacity (TLC)
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o % £ Vital capacity (VC)
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Slow Ventilation Spirometry

i

o IC=TV+IRV
0o FRC=ERV+RV
o VC=IRV+TV+ERV

O TLC=
= IC+FRC=VC+RV

= TV+IRC+ERV+RV
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TV 500

IRV 2800~3300
ERV 800~1200
RV 800~1500

25 E (ml)

|IC 3300~3800

FRC 1500~2700
VC 3800~5000
TLC 4900~6500
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* o4 pd ’T‘ 35 S SOy = (‘ﬁ)

O # 4 vi'ff? 1% (forced expiratory flow rate, FEF)

O & =~ =g ¢ dp i@ (maximal mid-expiratory flow rate, MMFR,
£ %g‘FEF 2506-75%)
m FRHRFRCA G Eopr > P 28 o ajnid 0 58Sy [ R g
L gtk ¥ 35 B el f e B T PR
O & =~ »¥ 4 jtig (peak expiratory flow rate, PEF, 2 FFEFmax )
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O maximum voluntary ventilation (MVV )
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FEV1 4.2 L(>80%%g | i)
FEV1/FVC i+ % >75%
MMF 5.2 L/sec
PEF 9.1 L/sec

FIFc -cop 7.7 L/sec




Other tests
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test o

o Physiologic dead space (VD)

ok g B¢ mE g i § 2 ahE o d anatomic dead space -
alveolar dead space # ventilation in excess of perfusion i = o
m VDTt g x g diVTe A B Re 27§ § 14kt 55 23
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o Alveolar ventilation (VA )
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Forced Ventilation Spirometry

O Flow-volume loop % % ZR.v% w3 F2 % (Obstructive) & 5 2
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Lung compliance

o Compliance (C) "8 &1+
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"% 2 HEMOPTYSIS
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Dyspnea scale
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95 CHEST PAIN

BV R BRI G e F1 A o (pleurisy)
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o Digital Clubbing
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Cyanosis
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Hypoxia

And the problem of

Respiratory Failure



Hypoxia

0 O2 demand > O2 supply
O Oxygenation deficit
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Hypoxemia

O s 5 i8> 45Pa028 % i1
= Normally Pa02>80 mmHg
= When PaO2<80 mmHg : Hypoxemia
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. Hypoxemia ~_ Hypoxia
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Hypercapnia and Hypocapnia

O §F ek g 7 23FPaCO2 &+40mmHg -
O Hypercapnia
o BB B, PaCO2~ *+45 mmHg
mCO2F PR FIaHg 22 W ¥ Iiga 3
O Hypocapnia
= 5 B L i, PaCO2] *+35 mmHg
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O i@ 5 (Ventilation): 5 2z & » & et 41 (5#)
0 i (Diffusion): (5 )7 &4 31 st
O # % (Carry):Hgb
Ca02=1.34 X Hgh X Sa02 + 0.003XPa02
O ;g (Perfusion): fics ¥ “o & e &
0% # 2 & (02demand): d @ * &z
= BMR

= Severity of illness (infection / injury)
= Physical activity
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O = S B (7 i 2 PR
O % e i g & (Alveolar ventilation)
= tidal volume-dead space
O eFREL REM A2y 7z FE
m ,‘Tpfa‘r'*,értshunt
O & i § v Lendp ik
= minute ventilation: RR x Tidal volume
= PaCO, (40mmHg)




Dead space vs. shunt

O

7+ 42 (deadspace)

R CAF .M T - d

m 4 124 5 4= (physiological dead space)
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m 4 1@ 45 5 (Physiological shunt)
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= Shunt (%) = AaDO2 +20 (normal 6-7%)
= AaD02=713 * FiO2 - PaO2 - PaCO2
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- = (exposure time 0.8 ~1.5sec)
O alveoli-capillary distance
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P ,02=760*FiO2
AIR

PO2=152mmHg

Air FIO2=20%

qm-g@q@ PC0O2=0.003mmHkig

e
PO2=40mmHg / PO2=100mmHg
PCO2=47mmHg PCO2=40mmHg
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Fe B2~ 3 k&% s Pa02

AIR
PO2=428mmHg

qm—g@q@ PCO2=

PO2=40mmHg
PCO2=47mmHg

Fi02=60%
P,02=713*Fi02
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alveoli-capillary distance
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e r»z % 723 £:F10, 4+TPa02,
s shunt™ %) §_
FIO2 (in %) X 5 = PaO2(mmHg)

2)s i ¥ ¥ i 4 Hgb# 2 Hgb-O, . & +
Ca0,=1.34 X Hgb X Sa0, + 0.003X Pa02




O % $L7] =%
= blood volume,
= cardiac pumping,
= vascular tone
O k38 F 4%
= autonomous nervous system (. & % %)
= tissue pH, O,, and CO.,.
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PRy EOFF
1. 28 7 % 28+ . determined by age and gender
2.7 Js (Infection, injury) e £ &
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alkalosis,
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0 CaO2: 1.34 x Hgb x SaO, + 0.003 x PaO,
(normal value: 15~20 ml/dl)

o VO, : Ca-vO,x C.0.x10 (normal : 120-140)
o OER=VO,/DO, (normal: 22%-32%)

o Sa0, (96%-100%), SvO, (68%-77%)

O Clinical observation for hypoxic s/s



ABG Interpretation




ABG components

0 PaCO2: v & 4 A4 (40mmHQ)
0 PaO2: = ¥ % 4 & (>80 mmHg)
0 Sa02: & "k x ¥ Hob &2 O2 % & e 4Vt
0 HCOS3-: i 5+ 4% (24mEg/L)
O pH: & ® fedg = @(7.35~7.45)
O BE: base excess, & |4 MEQ/L
= total body base excess= 1/3xBWxBE




PaCO2 | pH HCO3
Acute vent. |. <30 >7.50 T F
Chronic V. I. <30 |7.40~750 | % 1
Acute Vent. F >50 <7.30 ¥
Chronic V. F >50 | 7.30~7.40 |2 3
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O PaCO2 pH HCO3

Uncomp. Acidosis & # <730 "%«
Alkalosis I ¥ >750 23

P. comp. Acidosis <30  <7.30 "X
Alkalosis >50 >7.50 i

C.comp. Acidosis 'z i< 7.30~7.40 = 3
Alkalosis = 3 7.40~7.50 *% i1




Treatment for hypoxemia

O O2 therapy

= |s effective in correcting hypoxemia caused by V/Q imbalance
(improve O2 transport where V/Q is low)

= but ineffective if the cause is shunting (no improvement at
shunting area and the improvement at high V/Q area is very limit)
o O2 toxicity

= Toxic effect of FiO2 40%~60%: decrease surfactant synthesis and
pul. compliance

= more than 24~48 hrs: increase absorption of atelectasis

O Appropriate PaO2 for COPD: 50~70 mmHg, for healthy
adult: 80~100 mmHg




Assessment of cause

O Alveolar gas equation:
= P,0O2=FiO,(Pg-P,0)-PaCO2/RQ

O Hypoventilation cause PaO2 fall 12.5 mmHg for
each 10 mmHg rise in PaCQO2.

O If the drop in PaO2 is greater than expected, other
mechanisms causing hypoxemia must be operating
( shunting or VV/Q mismatch)

O Normally, P(a/A)O2= PaO2/PA0O2=0.8. A value
less than 0.8 indicates shunting.




FIO2 and RR, TV

O The larger the VT ,or the faster the respiratory rate RR ,the lower the
FiO2; + MV — | FiO2,

O The smaller the VT ,the slower the respiratory rate RR,the higher the
FiO2; | MV — /} FiO2

O Therefore, patient with unstable RR or RR> 24 iIs not
appropriate to give O2 via low flow system.

O A venturi or a ventilator triggered by high flow system
IS the better choice.




O 58 =4 B(psi) X #% & #c
Vit #,PLA R, p2+ § & 415 psi
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ti 3 G S
D 0.16
E 0.28
G 2.41
H 3.14

O * pFiF=13 & /flow
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FEELE R PEFHRBR LS A
\W; 1L oL | 3L | 4L | 5L | 10L
02% & /min /min /min /min | /min /min
1400 (PSI) 280 140 92 70 56 28
1300 (PSI) 260 130 86 65 52 26
1200 (PSI) 240 120 79 60 48 24
1100 (PSI) 220 110 73 55 44 22
1000 (PSI) 200 100 66 50 40 20
900 (PSI) 180 90 59 45 36 18
800 (PSI) 160 80 53 40 32 16
700 (PSI) 140 70 46 35 28 14
600 (PSI) 120 60 40 30 24 12
500 (PSI) 100 50 33 25 20 10
400 (PSI) 80 40 26 20 16 8
300 (PSI) 60 30 20 15 12 6
200 (PSI) 40 20 13 10 8 4
100 (PSI) 20 10 7 5 4 2




	氧合功能之評估
	呼吸系統的構造
	Morphologic diagnostic procedure
	靜態肺量計
	靜態肺量計(續)
	Slow Ventilation Spirometry
	年輕男性肺功能之正常值
	用力吐氣肺功能評估
	用力吐氣肺功能評估(續)
	年輕男性用力吐氣肺功能之正常值
	Other tests
	Forced Ventilation Spirometry
	Lung compliance
	GINA之氣喘嚴重度分類
	GOLD之COPD嚴重度分類
	呼吸系統疾病的重要症狀與徵象 
	咳嗽COUGH
	痰SPUTUM
	不同肺部疾病痰液特徵
	咳血HEMOPTYSIS
	呼吸困難DYSPNEA
	Dyspnea scale
	胸痛CHEST PAIN
	杵狀指及肥大骨關節病變
	Cyanosis
	Hypoxia 
	Hypoxia  
	Hypoxemia
	Hypercapnia and Hypocapnia
	組織氧合決定因素
	呼吸與循環維持氧合
	通氣之進行
	影響通氣功能的因素
	通氣量之評估
	Dead space vs. shunt
	影響擴散之因素
	肺泡中氣體交換
	提高吸入氧濃度提高PaO2
	alveoli-capillary distance
	 攜帶
	灌流
	氧的需求與消耗
	組織氧合狀態的評估
	ABG interpretation
	ABG components
	動脈氣體分析七大分類
	主因在於代謝狀況者
	Treatment for hypoxemia
	Assessment of cause
	FiO2 and RR, TV
	桶裝氧壓力值與存餘量
	小桶氧氣桶�O2存量與流量、使用時間對照參考表

