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= Abstract =
The Change of Sa0,, PFT and ABGA During the Bronchofiberscopy

Jong Seon Kim, M.D., Jeon Eun Shin, M.D., Tae Hee Kim, M.D.,
Jung Hyun Chang, M.D., Seon Hee Cheon, M. D.

Department of Internal Medicine, College of Medicine, Ewha Womans University, Seoul, Korea

Background : Bronchofiberscopy is a procedure with a chance of airway irritation and it may cause
pathophysiologic changes of respiratory system. So we tried to evaluate the influenge of bronchofibercopy on O,
saturation, ABGA and PFT by patient’s basal status and procedure type.
Method : O, saturation was measured every 1 minute from the left index finger tip with percutaneous
oximetry. ABGA was done before and right after the bronchofiberscopy and PFT was done before and within
10 minutes after the bronchofiberscopy.
Results : The mean time for bronchofiberscopy procedure was 14.5mim and Sa0O, maximally fall to 89.0 below
8% of the baseline after mean time of 8.4min, which was recorvered at the end of the procedure. Sa0, change
amount was 84 % on Non-O, supply group, which was lower compared to 6.4% of the O,-supply group with-
out statistically significance. Biopsy Group and BAL group showed more Sa0, fall than washing only group.
The level of PaQ, and FEV1 of the patient didn't influence significantly on SaQ, fall during the procedure.
ABGA taken before and after the bronchofiberscopy showed mild fall of PaO, and mild rise of PaCO, Whereas
PFT showed decrease of FEV1{P<(0.05) and increase of RV without changes in airway resistance and pulmo-
nary diffusion capacity. Comparing before and after the bronchofiberscopy, the washing group showed no sig-
nificant changes on PFT, while the biopsy group and the BAL group showed increase of RV & decrease of
. FEV, after the bronchofiberscopy. BAL group showed more changing tendency rather than biopsy group
although not statistically significant.
Conclusion : Bronchofiberscopy is considered as a relatively safe procedure, but it would be better to be done
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— The change of Sa0,, PFT and ABGA during the bronchofiberscopy —

with O, supply especially in the patient with low Pa0, and in the case of biopsy and BAL.(Tuberculosis and

Respiratory Diseases 1998, 46 : 574-582)
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F ke Ha= o0, Z1@AlA o] Ak sl
= 2 T2 viAe 9P dHM ¥% Bn
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i 8= AA] 144802 dx} 889, 4%} 569
olglon thel= HAE 5141(17~89) 0|t €FA
9 ujEA @8 o] 554, ?\% 334, ¥4 719=
o 239, 71EA] FFF 124, 7]E} 219) At
AN 2 WAE A8 3024 Atropine sulfate 0.
5mg& AFIen, VAR AlgdEd 2% lido-
caine local spray 2 773} AFF HE Fahvhd
sk, 71#AW A 738 e Olympus BF type P20
3} 1T307]%-& ARt 7jBAHAEE Yoz 4
st AAlE A HA ExjoA Z1FA AR A
$3L 53l Minolta Pulsox-5P pulse oximetry
Z AMEEl 4% AR & oA 1¥ Ee =
A EIEE 23T 1699 BRE gaez
WA AlgAel] #7153 $9E 7EaFAE At

deow, 71BNNAE AF FHILHGAE T Al
Paidm, 108oldol H7sHAE tA] ARSI
t}. #H71% AAL= Sensormedics Pulmonary Func-
tion Lab. 21003 Sensormedics 2800 Autobox&
AM3le] Flow volume, Lung volume, Diffusion
capacity, Airway resistance & &334}, BA4
2= spss/pedl] £j3F ANOVAS} paired samples
T-test& AMESIHon, A #o4& p<0.05
(FoF2 95%)E 7122 s}
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St 2oy, Sa02.9] #Zae Aka vlFaEdl
A 8.4% =, Aa FET 6.4%1E0t Rov BAF
foAde gk Aleaizte] BRIz 7 Aba
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of utgt £43le] HoME o sEAUAIA] v|dT
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F9c}(Table 1, Fig 1).
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Table 1. Differences in Procedure Time and change of Sa0, during bronchoscopy in O, supply
group and O, non-supply group.

T1 (min} T2 (min) B-8a0,(%) L-85a0,(%) F-Sa0,

(45a0,)

O, Supply 18.4+8.05 11.347.15 96.2+2.92 89.8 +5.55 93.5+3.90
(N=25) (6.4+4.04)

O, non-supply 13.7 £ 6.25* 7.7+5.14* 97.4+201 89.0 +£5.47 94.5+3.78
(N=119) (8.41+5.18)

Total 14.5+6.25 8.4+5.68 97.0+2.30 89.0+5.54 94.3+3.80
(N=144) ’ (8.0+5.18)

*P <0.05 when compared to O, supply group ,

T1 : Total Procedure Time T2 : Time reached to lowest saturation

B-Sa0, : Sa0; on beginning Bronchoscopy L~Sa0, : lowest Sa0,

F-5a0, : Sa0, on finishing Bronchoscopy 48aQ, . Sa0, change amount

Table 2. Differences in Procedure Time and change of Sa0, during the Bronchoscopy by Proce-
dure type in O; non-supply group(N=119)

T1 (min) T2 {(min) B-8a0,(%) L-8a0.(%) F-8a0,

. (485a0,)
Washing (N=33) 10.3+3.70 6.6+3.75 97.7+1.42 90.6+5.27 94.4+3.42
(7.1+£4.04)
Biopy (N=69) 14.1+5.16* 7.9+541* 973+2.24 88.4 £6.13 93.6+4.32
(8.9+5.48)
BAL  (N=17) 18.7+5.55* 9.6+6.00* 97.3:+£240 88.4 +£4.60 95.7+2.79
(8.9+5.01)
*P<0.05 when compared to the other group )
T1 : Total Procedure Time T2 : Time reached to lowest saturation
B-5a0, : Sa0; on beginning Bronchoscopy L-Sa0, : lowest Sa0,
F-Sa0, : Sa0, on finishing Bronchoscopy 48a0, ; Sa0, change amount
2. NgB Rl ot AlgAlztel Molo} ML sT ol
. \\ iz
\V\/\ /\/\\74 B2 VFFTAN AEERA BE 71BARNZEA
* v AAE 3T Wsle} AlEAIzte] Aolg vlmste] Bt
T T e T mom e £ o) AAAEA7HL Washing, Biopsy, BALZE
A Z+ZF 10.3, 14.1, 18.780j%on] HA AAY

Fig. 1. Sa0, change during the bronchoscopy in 3 . ]
0, non-supply group (N="53). 3o =23} AJ7He- Washing, Biopsy, BAL2&
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ol 242 6.6, 7.9, 9.6208 A AJ&A|7te] 50-
60% ) Pk AIREIA HA ALEIEE BGY
o AJFA] AAFIEE 7 aFdA 97% 2 v5d
FFE YD HA AA¥s e oA] 88-90% 2 A
ZA|o}e] Alol= Washing?& 7.1% 431, Biopsy,
BALFE 89%2 o7t & H¢S RAFoU ¥
AAJ] frode g WA FEARE A 258
T FAM SBEE A Bg(Table 2).

3. 7|EXHA[E AlEe] PO, &l FEV,0f mE Ata
Z3jeof 3

A HlFFElA 1B Al A BeEr)
27AME AARES]N(PO,)  80mmHgol4d,  60-
80mmHg, 60mmHgold}ql 18 oz BEsle ks
¥3x o] W (4Sa0,)E BAsIT AaTsrol
AL ARAS Zpole Al2EolA 9.9, 8.8, 10.3%
2 ATFNM 25 ARy, HA AdaEsis
(L-520,) & 4aE¢te] 60mmHg2 W 1§

Rl 425
p=0.000

B8-5a0,{%)
%

L L-5a0,{%)}

Fig. 2. Correlation between SaQ,(B-Sa0,) and
Lowest Sa0,(L-Sa0;) in O, non-supply
group(N=119).

A 84.0% 2 THE ZLEd ulEe] fojsh welch
Z1BARALIZ AA] AT HRA AdaTiE
= R=0.425(p=0.000)2] oFe AuuAg B},
az7} w4 57)2(FEV,)& 80% ol 2, 65
-80% Q1E, 65% oJatel FoZ o] AlEHA] Aba
¥3ls, #HAA AAaFIE, AEAS AL 3IT o] A}
o](4Sa0)E vEstdg wf AlEzte] F9d Aol
='Q19cH( Table 3 & 4, Fig 2).

Table 3. Differences in change of Sa0, by pre-bronchoscopy arterial O, during the bronchosco-

py in O, non-supply group(N=50Q)

B-5a0:( %) L-Sa0,( %) 4820,
> 80 mmHg (N=21) 97.2£2.47* 87.3+5.27* 9.9+6.57
60-80 mmHg (N=20) 97.4+1.53* 88.6+5.31* 8.8+4.37
< 60 mmHg (N=9) 94.3+2.59 84.0+4.03 10.3+3.50

*P <0.05 when compared to the group of Pa0,<60mmHg

B-Sa0, : Sa0, on beginning Bronchoscopy
48a0, ; Sa0, change amount

L-Sa0, : lowest Sa0,

Table 4. Differences in change of Sa0, during the Bronchoscopy by pre-bronchoscopy FEV, in

0O, non-supply group(N=57)

B-Sa0,(%) L-Sa0,(%) 48a0,
> 80 (N=26) 96.5+2.35 88.9 £5.67 7.6+4.64
65-80 (N=14) 97.21+2.65 86.5+5.72 8.7+4.21
< 65 (N=17) 95.8+2.54 87.8+5.29 8.0+4.10

B-Sa0; : Sa0, on beginning Bronchoscopy
48a0, : Sa0, change amount

L-5a0, : lowest SaQ,
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Table 5. Changes in pulmonary function and ABG before and after bronchoscopy in O, non-sup-

ply group (n=16)

Before After % change
FVC (% pred) 81+18.1 79+17.8 —~4.7%
FEV, {% pred) 81+22.9 76 +24.8% —6.3%
FEV,/FVC 76+9.5 79+9.6 2.8%
TLC (% pred) 107+17.1 106 +£14.6 —1.2%
RV (% pred) 161+ 39.6 169 +45.1 5.3%
Raw (ecmH,O/L/S) " 26+1.17 2.3+0.79 —10.5%
DLCO (% pred) 66 +20.8 63+18.3 —5.9%
PaCO; (mmHg) 35.9+4.68 38.1+4.71 6.1%
Pa0, (mmHg) 759+11.2 74.9+11.4 -1.3%

*P <0.05 when compared to PFT before bronchoscopy

Table 6. Changes in pulmonary function and ABG by procedure type before and after bronchos-

copy in O; non~supply group(N=16)

Washing(N=5) Biopsy(N=8) BAL(N=3)

Before After Before After Before After
FVC (% pred) 79+17.7 81.5+184 92+17.6 90+15.6 731159 62+19.1
FEV, (% pred) 78+149 77.1+184 97282 89+59.6* 65%16.3 541188
FEV,/FVC 78+£105 7601920 79+£135 73+11.8 75+6.80 754131
TLC (% pred) 107155 103+11.2 106242 1124230 113+150 112184
RV (% pred) 156+327 1504318 140x441  156+47.1* 197%265  2254+272
Raw (cmHO/l/s) 2.0+1.01 20049 2.9+0.81 27+131 35+1.31 2.6+0.78
DLCO (% pred) 69.£16.4 61.£16.1 69.£29.1 69,£28.3 66+25.4 60£11.9
PaCO, (mmHg)  344+459 37.0+4.06 354+480 388+540 389+559 39.0+4.24
Pa0, (mmHg) 754+7.74 75141079 745+128 7391122 B823+164 78.0£169

*P <0.05 when compared to before bronchoscopy

7} B8E atolrl gigich. Algds sl
B &AL W) WashingThe: A&8 188 H7%3
SHEL2AAPE 71BAUA Ao & Afo)7) gl
2}, BiopsyE Al3d 188 FEV,& 97%9)A
89% 2 fsH Zaslgon, RVE 140% 1A
156% 2 o3 Z71stdct. 22u, A=A
&8 & o)z} gigith BALES AJd ZolA
= FVCE 73%°14 62%=%, FEV,& 65%)A

54% 2 7}AsHs AL ngon RVE 197%¢4
225% 2 718k A%E mAov dFvt FolH B
ARQ foAe ¢igla, V=AY wdse 2
2}o|7} gi%ltH(Table 5 & 6).

L

B34 718X WAL 1968'd Tkedao] o3 At
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g olg? WY BHog FA 7@ HAR oY
2 71 8A T R9le] Wi 2 nghy Hdge) 23
3 FAAFsl ol glon, XAl BFow
718 E FAE olEH Y AA 718 BulEe &
oz FIHE X85 e U HPe BuEe
AA3 ] AR GEFAIE T FHRE8E A8
=t oA wi 9 f-83HA ARgEm Q. A
A7 ke A8 dTolA oln] QHEA AlgE F
Ak EHA Ao, FHrise] ££4 AU 5HFS
Fo| A% M= It & A5AH BEHoz A
AR Al@dol & A9t Ax Bx gled, HF 1
A7t EoluEA AAA 2 A% oA AL 99
E A & AR 28, AdaF, J1ETol
BaEa Qo+,

718X 7R e HAriae] Wshe o2 AT
oA PaO,= 4zt Zasls PaCO, 2 pHe 3%
W3t ik ST 0. ZI@A WA AEY] Aaka
3 oA IdFAES FEE JAUH AxaEE
o] do2E 7|1HAA Y Aol 23t 7|EgwA e
#2% 9 18R Aol 9t v|gA e 5%, 1
gl 7|8 AFelu Aol o3 2dTos O
2 e Fo} 7| #AY A, 71BRA AAE 93
AAA 2 Foshs JAA A7 5555 A,
ag) 718y EHES FU% o sy e
A FUshe 250l BAY Aoz AL, J|@
A7 ZAA WE Pa0, 4 ATE Husks Algd)
w2ba ozte] Aozl Sledl diAlFew oF 7-
20mmHg7} ZAagcia st 0. Albertini® 2
1849] fAE oz AL dFe] FHE LA
& Nste] Zabde] PaOst 80.6mmHgolA 60.
3mmHgZ ¥ 20.3mmHgr} ZAsigom 1 ¥
A& 4-38mmHg& 719 W& 2}ol7} Alsltia 3}
A3, Elguindi'® §& 26994 7o|AAE A
Pa0,7} 82.4mmHgdlA ZAIHFE 70.7mmHg
2 %7 11.7mmHg9] 247} Yeigtin 3o} &
o o3t 239 FAfolA J|BAWAE AHA
A AA) =59 FHEAAAE ABERE o

PaO,= AR = H7 80.4mmHg fov #HAlE
Zole 68.8mmHgz F3lo] At om (P<O.
001), Fge] 2 ¥EE B 94.0% M 92.
1% & A3 24A38H(P<0.001). o] 3P% 14
o] gl A ZAuHog AbaESE AN
NBAYAZA AR FIH e} 7| BAHAI R F2
HAA ztol= 10mmHgolA 34mmHg=z HTF
20.8mmHgo]UcH(P<0.005). 3 S5'9& 194e]
S Yo s HuPor AA¥IEE ESHdY
A Al A visiM AARE 713E & o, 718
AHA, F8F SE7HAT AMAFA gl Ada
yziwo] ZHAE Hught Qo 99 d7ES dif
B 2ol o]FolAa, VBAAUNAIE AH4AE B
AAaEIE WSLE HAFAE FUT B AFoA
T 71BAHAA Berel Y LA 23l o] WlE
D237 YA Minolta  Pulsox-5P pulse
oximetry & A3t 9% AR &rlEREAA 183
Aoz AA¥IEE 243}t Pulse oximetry =
vA¥H o2 Sa0,& FALST v PHeE FHY
7k &Aool vt A pH, PaO, Sa0.,5& &
AT Z3ht oAb Ao T AA¥sls
o Wt uuA Jsta A& og HHTF A
o] 3 H|Ro] HIL HA o7 § lrke FHe]
Atk AT tFet F3E 7 14479 §xlo
A NBARAA Al AHEE FRAMA] st
& 7HF o2 SA3A HAL JYGA A o2 W3]
£ 3F3tTA} Sk ZJBARAE AR AT 3
T 97% Aom WAl 7183 =g F3te A
YrbaA eb37F I s A SEERb Ak ¥3tw
7} AR Zastgon AlEE7t 50-60% Azt H
A2 oA 89% 2 7|FAYAA AlZAIRLE 8%
7} A3 Algo] Y EE e Aavsie
7} v A2 fAEF Aed nEAL WABE
A AR 3 EEE A3e BAFAG(Fig 1).
Dubrawsky 5& 98 A4 E<9lo] 70mmHg
oJiR) BRI A Fop} Basithn sda”,
Seidenfeld5-& Pa02,7} 60-70mmHg?] #x}ellA
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71BAUAA AALE AlEEE FiO,& 0.30-0.35
2 fAEEE A48 F3iss Aoy, 718
AUAE F AikaFe] 38 @3l oF 15-30
®7hFol st Bt et Bid] gEie
41700 £28F ZA9E YA, B AFdME 39
Hog &A% Ak Egto] WAA F8A AFA¢
A FAEHA B EEe AYE HoFdon, Fud
7k AARE YAE AFE AR 1679 oM
WA FEF 280l AikiaZo] A4S U=
3 EEHE 248 2ot a8u WAE AlRiESE
A2 XEEE 50% oo A& A5 SisiA
£ AAE Fodla Aledhe Ao g g Ao
2 479

PaCO.dll Wisixe o] dyoA w3} giee
Busided, & e $9de pHe PaCO,&
ZArbdolu HAl=Fol| tizdo] AN e
Arte] w2 fofgt ¥slke glokn Rasiyol. Az}
£ oM 1619 SN 7B Z S A%
sto] APt FAE  Jpagabd PaCO7b 35.
9mmHgdllA] 38.immHgZ Z7}5= ASFS HYo.
v BAHCE folshal gl

daEYE] Zae AaFe] A=y J18AE A
A A7 9 VEdd e FEel s Bak 9l
ou? 7|FRAG AlgAlzte]l AS4E it a
REr} Zolete BaE o219, Albertini 59
& JBANA RS Al Azte] A5E AaEerel
Za AEst avz pasgen, o Ve s
AWAZ AEAlke] A4S Pa0,| gade] 3
e folg ARBA(=076)8 BFch
£ dFA mY J|#BXF AlgA s B¢
o Za Axmoe A#Aol glslen(data not
shown), A|ZA] Andoz &X8 44 ¥aiw9}
HA D2¥HTE R=0425(P<0.01)8 AF4
€ BoFA(Fig 2).

H7led Zj@AWAZe] FASE 28R Y5y
5799 #xE Y& =84 37F(FEV,) ) wzt
80% o14el #, 65-80% <1 T, 65% 3kl Foz

Liro vlmste] Hoke W AlRA] Abs¥sEL; A
A4ESE, AR ote] ALESIE oo SlojA Al
T FeF Aol AT 23U, FAE 7|8A
WAAE A7) A TR E3T il
o2}  80mmHg o4l ¥, 60-80mmHg,
60mmHgol3lql Tog FHEsld HGE o
60mmHgel3tQl Tl M= AlFA] AFAa¥sEe) A
AT, AlRprjete] A EEE] Xolt G #
B} foJsAl wskth oA e #Hrls Jdr
the 714 $9E AaEgte] 7IRAWAIR Tt 4
2AH A4 & ¢S VA AL Regtan ¥
F A 7BAYAIAe] Hrled HAE AT
Wsle] ERE d7E BA e, AA4ELS 1699
gzl A Z1BARAI B Hr1s AR AASlY
Lung volume, Flow volume, Diffusion capacity,
Airway resistanceS &3slger, YAAL &
2 108olel tAl HARE Alste wiwsigc
(Table 5 & 6). FEV,0] 81%4 76% 2 BAX
oz foaiA Aastgen, RVE 161%9)4 169
% =2 F7FId v BAAQ 2o Y ol
olnls 71X AY AFoR ¥ 7= ¥ JWA] £
%3 718X MHYo} Tl Tx 47|HA &
& o7k A7 ZAog FZ4Ech Algdl ue
AEste] 2ygus 2 ToA FEV,°o] ZAisin
RVe] Z7kl= Z¥ES B49531ou, Biopsy&
A3 FoAT BAFog fostgen, BALS
A3 Foll Az o7t HojA BAIZA o glo
U wisle] £2 o i AvtFoz 7]@AUAlAe]
7150l vlAle 9% 32X vk A= o
7150l W FaleMz vlwy <tds Aed 5
dE Aoz AZEd. diFo s 7| WANAA Ale
o] A42E Fo3HA g2 AHdAR 42 EIE, ¥
Ve 2 B9 7t AAE 2 9% UAA) 9ol
HlmA bEd AAE AZEY JAE FAE i
EITE A& 90% olFoR RAAIF7I S, B
3] 23 Akt Z1BRHE AE FAL AdAlele 2
42& Fo3hs Zlo) vlgAE Zog Algdrt.
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8 <

ARl
7184 YAAL Jg B3l WAAS AT &
oF 10-30% 7o) Al&g X3 o 2§
Aol Wl ety wstg FuE 7HsAdel st o
of AAELS ZHAWAIR Al ©E AHF Ax
¥3lxe] wstel AAl A% FUE skx ¢ v
¥slE Rux &g
u o
144759] 825 oz NBAWAIAE Qe 4t
dsted dAEded WA ARAgS F3lo] pulse
oximetry & AHESl) 9F AR &1 BoA 18
RAoR A ¥IEE SAEHAUT. 1679 A
ez WAR Aidst 5 drlse 398 v}
2ZAE A8
2
71BAUA 0] B Az 14.580]9)1, Sa0
2 BT 848 % HA= Wolr] 89.04554% =2
ZAAAEYG 8% ABtEHA2Y FEA &
ek, A FETH vlFFTA AEAIE Ak
FFTAA FolsA 2oy, Sa0,9] AE A
2Tl 84%=, 44 FFT4 64% 20 7
o BAE fode gt Ad vlEETAlA Bi-
opsy¢t BALe] Washing3el #lste] Sa0, A
7t o & AE By TEAe AR 3
Bt} 7]@ARAA Agd PaO, & FEV, 9] 3
£ ZIBAWAAZY Sa0, AR T e
o)A sttt J1BAAIEE WFE AlgE
ABG/¢ 7Av& Pa0,9] 749 PaCO,9] 3718 B
or, w7l FHAMF FEV,9 72(P<0.05)9}
RV 3718 H3ey 7|5 Ay H&ibso) s}
€ 1%l Z1BARAIA S B3] vmEge o
Washing& #71%-9] & @87} gislov}, Biopsy
% BALZE 718AUWAIAEFE FEV o] 23z
RV7} 371eiglon, §Ado2 f-o3kx aighon}
BALZA t% F=eizc}.

2 B

718A) YAAL vlag had HAlz AzE, Bi-
opsyt} BALZLS Al&g Al#sAY 718 PaOys)
G gl e AAE Fofdlal Algshs Ao ¢
£ A Aow JrhEy.

-

o
Ho
e

1. Ikeda, S : Flexible bronchofiberscope. Keio J Med,
17:16: 1968

2. Sackner M A : State of the art: Bronchoscopy.
Am Rev Respir Dis, 111 : 62, 1975

3. Barret C R Jr : Flexible fiberoptic bronchoscopy
in the critically ill patients : Methodology and in-
dication. Chest supp 73 : 746, 1978

4. Lindholm CE, Ollman B,Snyder JV, Millen EG,
Grenvik A Cardiorespiratory effects of flexible
fiberoptic bronchoscopy in critically ill patients.
Chest 74 : 362, 1978

5. Salisbury BG, Metzger LF, Altose MD, Stanley
NN, Cherniack NS: Effect of fiberoptic bronchos-
‘copy on respiratory performance in patients with
chronic airways obstruction. Thorax 30 : 441,
1975

6. Miller EJ : Hypoxia during fiberoptic bronchosco-
py. Chest 75 : 103, 1979

7. Dubrawsky C, Awe RJ, Jenkins DE. The effect
of bronchofiberscopic examination on oxygena-
tion status. Chest 67 : 137, 1975

8. Karentzky MS, Garvey JW, Brandstetter RD :
Effect of fiberoptic bronchoscopy on arterial oxy-
gen tension. N Y state J Med, Part [, 74 : 62,
1974

9. Albertini RE, Harrel JH, Kurihara N, Moser
KM : Arterial hypoxia induced by fiberoptic bron-
choscopy. JAMA 203 : 1666, 1974

10. Elguindi AS, Harrison GN, Abdulla AM,

— 581 —



— J.S. Kim, et al —

Chaudbary BA, Vallner JJ, Kolbeck RC, Speir
WA Jr:Cardiac rhythm disturbances during
fiberoptic bronchescopy. J Thor Cardiovasc Surg
77 : 551, 1979

1. &9 4, 38§, old, HE, w8y . 7|8
AW A AAY] e FHE A D AREY
A3t dg2ebE] =) 31 ; 465,1986

12. o]5d, Aok, 448, 2E=, AdE /&
AW Aol Ao A diaEede] ¥l vX e
gk A 2 %714 32,185, 1985

13. AR5, 28, 23, ¢HER, vy, F4E,
A28 71BABAALZ Bolg Sa0, ¥ 9
o] wisle] | AT 2Y ¢ IFEFIFE
33 ; 242, 1986

14. Seidenfeld J J, Zavala DC : Oxygen delivery dur-
ing oral fiberoptic bronchoscopy. Respir Care 29
1 46,1984

15. Albertini R, Harrel JH, Moser KM : Hypoxia
during fiberoptic bronchoscopy. Chest 65 : 117,
1974

16. Pereira W Jr, Kovnat DM, Sinider GL: A pro-
spective study of complications following

fiberoptic bronchoscopy. Chest 73 : 813, 1978

17. Brach B, Escano GG, Harrel JH, Moser KM :
Ventilation-perfusion alteration induced by
fiberoptic bronchoscopy. Chest 69 : 335, 1976

18. Kleinholz EJ : Arterial gas studies during
fiberoptic bronchoscopy. Am Resp Dis 108:
1014, 1973

19. Lundgren BL, H ggmark S, Reiz S: Hemody-
namic effects of flexible fiberoptic bronchoscopy
performed under topical anesthesia. chest 82:
295, 1982

20. Shrader DL, Lakshminarayan S : The effect of
fiberoptic bronchoscopy on cardiac rhythm. Chest
73:821,1978

21. Matushima Y, Jones RL, King EJ, Maysa G,
Alton JDM : Alterations in pulmonary mechanics
and gas exchange during routine fiberoptic bron-
choscopy. Chest 86 : 184, 1984

22. Albertini RE, Harrell JH, Moner KH : Manage-
ment of arterial hypoxemia induced by fiberoptic
bronchoscopy. Chest 67 : 134,1975

— 582 -



