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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 influence 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 Sa0, 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. SaQ, 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 Pa0O, 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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with O, supply especially in the patient with low PaO; and in the case of biopsy and BAL.(Tuberculosis and

Respratory Diseases 1998, 46 : 574-582)
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Table 1. Differences in Procedure Time and change of SaO; during bronchoscopy in O, supply
group and O, non-supply group.

T1 (min) T2 (min) B-Sa0,(%) L-Sa0,(%) F-Sa0,
(48a0;)

O, Supply 18.4 £ 8.05 11.3+7.15 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+2.01 89.0 £5.47 94.51+3.78
(N=119) (8.4+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-Sa0, : Sa0, on finishing Bronchoscopy A48a0, . Sa0, change amount

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

T1 (min) T2 (min)  B-Sa0,(%) L-Sa0.(%) F-Sa0,
(4Sa0,)

Washing (N=33) 10.3+3.70 6.6 +3.75 97.7+1.42 90.6 +£5.27 94.4 +3.42
(7.114.04)

Biopy (N=69) 14.1+5.16* 7.9+5.41* 97.3+2.24  88.4+6.13 93.6 +4.32
(8.9+5.48)

BAL (N=17) 187+15.55* 9.6+6.00* 97.3+240  88.4+4.60 95.7+2.79
(8.945.01)

*P < (.05 when compared to the other group

T1 : Total Procedure Time

T2 : Time reached to lowest saturation

B-Sa0, : Sa0, on beginning Bronchoscopy L-Sa0, : lowest SaQ,

F-Sa0; : Sa0, on finishing Bronchoscopy 48a0, : Sa0, change amount
- 2. NEBF0l o2 AlgAlzte] #jolet MLZsEol
e \\\ ﬁgl'
RN ~ /\/A\f Az HFFZNN AEFR T JBARNAA
” T T AAEHS A} AlgAIzte) zolg vlmste] Bt
T e T o £ w ARAEA7He Washing, Biopsy, BAL2&

Fig. 1. Sa0, change during the bronchoscopy in
O, non-supply group (N=53).

4 Z2 103, 14.1, 18780|glon HA AAE
3tz £8% AJ7he Washing, Biopsy, BALZ§
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oM 22} 6.6, 7.9, 9.68c8 AN AlgAr|te] 50-
60% 0l siFshs Aol HA TAENEE B
th AFA] AaEEREE 4 2FA 97% 2 HsH
g BPI HA AT G4 88-90% & A
&Alete] 2ol WashingF2 7.1% R, Biopsy,
BALT¢ 89% 2 o7t & AYL BoAFYovt &
AAQ fode itk WAE FEAE A 2R
= $Al3H BB EHE A% 24k (Table 2).

3. 7IEXLHAIE AMYEe| PO, W FEV,Of o2 44
Zoizol He

Ak HIFFTAA ZIBAUAIA AlBAe] FYEst
22 M AAEH(PO,)  80mmHgold, 60-
80mmHg, 60mmHge]3l¢] 2§02 BEF3ld 4
359 ¥ (4Sa0,) & A AA¥ R
AAL AFAIg Aol Ml2golA 9.9, 8.8, 10.3%
2 AagN 2T SRRy, #HA dAEIE
(L-Sa0,) & At4E¢to] 60mmHg = W3te 1§

B-580,(%)
b
E
|
|

p=0.000

o0 a2 6 [ ) L) 02 (%) L] o8 100
L-880,(%)

Fig. 2. Correlation between Sa0,(B-5a0,) and
Lowest Sa0,(1.-Sa0,) in O, non-supply
group(N=119).

A 84.0% 2 ThE 259 HEl feiskA R’k
Z1BAUNAIA AJFA] AAESEY A AA¥IE
= R=0.425(p=0.000)] oK} HBBAE KA.
Ux7t =84 37]%(FEV,)& 80% o4l &, 65
-80%Q1F, 65% |31 Tog thre] AlRA] Ak
e, HA AT, AFAe} AAFIEe] A
0] (4Sa0;)& vA3IE o AE7te] FoF 2}o]
='9IITH( 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=50)

B-Sa0,(%) L-8a0,(%) 485a0,
> 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
45a0, : Sa0, change amount

L-Sa0, : lowest Sa0,

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

O, non-supply group(N=57)

B-5a0,(%) L-Sa0A %) 4520,
> 80 (N=26) 96.5+2.35 88.9+5.67 7.6+4.64
65-80 (N=14) 97.2+2.65 86.5+5.72 8.71x4.21
< 65 (N=17) 95.8+2.54 87.8+5.29 8.0+4.10

B-Sa0, : Sa0, on beginning Bronchoscopy
4Sa0, : Sa0; change amount

L-Sa0, : lowest Sa0,
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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,0/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%
PaQ, (mmHg) 75.9+11.2 74.9+11.4 —1.3%

*P < (.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=38) BAL(N=3)

Before After Before After Before After
FVC (% pred) 79+17.7 815+184 92+17.6 90+£15.6 73+£15.9 62+19.1
FEV, (% pred) 78+149 77.11+184 97 £28.2 89+59.6* 65+16.3 541188
FEV,/FVC 78+105 76.0+£9.20 79+£135 73+11.8 75+6.80 75+£13.1
TLC (% pred) 107+155 103+11.2 106+242 1124230 113+150 112+84
RV (% pred) 156+327 1504318 140+441  156+47.1* 1974265 2251272
Raw (cmH0/l/s) 2.0+101  20+049 29+081 27+131 35+131  2.6+078
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 389559 39.0+4.24
Pa0, (mmHg) 754+774 751+10.79 745+128 7391122 823+164 780+16.9

*P < (.05 when compared to before bronchoscopy

7t e BEE zlol7) gl AlgEE TEsle
v T3l o) Washing®g A& 2§ d71s3
FNEIAZHAMY 71 BANAIE A & Aol7t 8l
2ic}h. BiopsyE A3 18& FEV, & 97%9A
89% 2 Sosk Zrasgoed, RVE 140% 94
156% 2 foJstAl Z7kstdct. 28, J1=AEs
H ks & 2oz} it BALE A Tl
= FVCE 73%9)4 62%2, FEV,& 65% A

54% 2 712381 AL o] RVE 197%¢A
225% 2 Z7b3h= ATe Hgou o5t Aol §
AR KA UL, V=AY HEee 8
2}ol7} gi2ltH(Table 5 & 6).

U

224 7184 A7 1968 lkedadl 23 gt

— 578 —



— The change of Sa0Q,, PFT and ABGA during the bronchofiberscopy —

g ol A FHoz FA 7@ o] HAE ohY
2t 7|8x T2 ¥9le] Wi o vvky vAge 23
4 AAF olgHI glon, A8 FHor
7182 FUQE ol AAS 78R $uEY F
Qlog ByvE ANusiy sixyd % e $uEs
AAs A87IZHE @A T FHAEE N8
shedl oA wi g f88HA AREER Aok J1d
A7 AARs o8 dFAA oln] A AR F
ok A e, srlse| 4 AV ZEFE
o] A% BAME A L M8HL FHog
AHE AlEsor @ A4t A 3 dlen, HIT 2
Age7l EolubdA A2 Ag oA F2H8- 94
E A &8 AAEC 28, AdxF, J1ESel
BaEI Qo

71BAAAA ) wE ggrtae] Wgle oy AT
i PaO,= Rt ZAastn PaCO, ¥ pHe F3i3
Wyt gickn skt Z1BAUHAIAES] Ada
g2 Ay ATAES] FTEE A4Add ANL¥F
o] Ylo g 7B Al 9 =g
7242 R 18R] Ao oFt 718Ae %, 2
2l 718A Aot Yo o3 2EFoE YA
g ¥ejo] vio} JIFAW AF, 71BAG FAE A#
AN Z Fodle AHA A 3FFF9 JA7,
ayte] ZlgA EulEg 98 9 V=W FTIE
I FshE ATe] BT Aoz AEy. 7@
A7 7 e Pa0, 4 A= Bsks Al
mets bl zlelrt el dHFHoR of 7-
20mmHg7} ZA#cts g9go*'?. Albertini?$&
1841¢] @AE te s HAF Afe FHITFAHAL
& N#3lel AAMRe] Pa0,7l 80.6mmHgdlA 60.
3mmHg= #HF 20.3mmHg7} 4o 1 4§
$= 4-38mmHg= 7iRUe) k& o7} Astcka
A3, Elguindi'® S& 26dolr 7|BAHAAH A
Pa0,7} 82.4mmHgo|lA ZAARFd+ 70.7mmHg
2 %7 11.7mmHg9 727} Jeigt 3t &
Eel osd 2399 A Z1BAUAIA HA
At AA 239 FUE2AAE AlNIKE o

PaQ,+= HAbdde did 80.4mmHg $ou ZAE
Zole 68.8mmHgz F3lo] A3t on(P<O.
001), Y A4 TIEE HF 94.0%A 92.
1% 2 @A3) 243 cHP<0.001). °] 3% 14
go] §AllA AFAo g A4AEQLE A=Y
ANBARAE AR JARS} Z1BANAIEF
HA e xol= 10mmHgolA 34mmHgz H#
20.8mmHgolAtH(P<0.005). 7 F'¥< 1999
FAE gatez AyHoz ALIIEE FHYIH
AAL A A vlEA HAE 713E & o, @A
HHA, FEF 57T MASANA guide d4a
Z3ixo] AE Hught gtk $e dFES dif
B AgoA] o)FojH 1, 7|FANAIE ARAE B
AA¥sEe] HSHE BAFEX|= gl & AFA
£ 71BANAIR T FHE A4 23w ¥slE
T3] §isiA] Minolta  Pulsox-5P  pulse
oximetry & AMG-3le] 9% AA] &7lEEAM 187
Hog AA¥ErE 24359} Pulse oximetrys=
@Yo 2 Sa0, 8 FAYS e Wiz T
7tA& &Ad] v|gte] A E pH, Pa0, Sa0,5& %
g3l Fht EuAte] F FYE AA¥E
o} uteg vlnd AP A& o2 FFEF A
oo B3 vjgo] A3 A oY 4 vk Aol
Ack. AzFES chg A/E 7HA 144759 Al
A 71BANAA Ay HARE FRANA At
58 7Zuzoez A5t FA} YDA ok H
& A3 A ek JBANAAE AFFA] dAaxst
EE 97% 9od YAl rjdn 7I=E B3l A
UzbEA w37} A8sEE A 5Bt A ¥3l%
7} A2} Aasigon AlgF3t 50-60% At H
A2 "ol A 89% 2 71BAUNAIA AR BT 8%
7t ZAxsgnt. Algo] AYss Ftde AL EIE
7t v ARR FARE AsS XL WA E
AAsEA B EHE L BHAFYH(Fig 1).
Dubrawsky $& $H¥ Ath #<to] 70mmHg
ol3lql A E Akx Fo7} Fadiria 3,
Seidenfeld 52 Pa02,7} 60-70mmHg?Q) &AM
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Z1BAUAE HARE AlgElEE FiO& 0.30-0.35
2 AAHEE AL E FAIEE ARSI, 718
ARAZ F AtaFe 38 B3l o 15-30
E7)go] asdith= Bl gley Rad welre
4A7k0] 28¥ AT JUTH?. B dFAME Ay
Hog ZAF A4 Edo]l WA F8A AFAg}
Aol fARHA 3B = Age HaFon, 54y
7k AR WA A2 AIE 1699 ddix
WAIE FEF 280l HataZo] FAHY Y=
IEEHE 24E BT 28y WA AR
s EIFREE 90% olFeE A fX3] YA
© AAE Fosln AlEshe Aol gs ¢HAd Ao
2 Aztdr)

PaCO.o diaire o8] dA7dA ¥l gles
Basged, & ' $9Ye pHel PaCO,&
Ao AAt=Zol thae]l FdWd e
ZAlel wE fold Wsks gion Rast. A
E9 el 16% 2] FAollA 71 BRAYA AL A%
st AgE Y skaB@AME PaCOyl  35.
9mmHgdl A 38.1lmmHg2 Z7}5e A8ke Bgo.
U BAHeg foatal estet.

Aaiete] ZaE AdaZe] A=y JwxA 3
A AIZE 2 7=dd el Hxe) FHsithe Haw ¢
ou” Z1BAA AlgAlzte] AFE AaEQle] A
A=rt Z7KE B b2, Albertini 59
& 71BAUNA AL Aol AFE AaESH)
Z2 A=7h ava wusgen, o $0L J@
AYAZ AlgAIZte] A4E Pa0,9 #azo] Z
e #o3 AEBA(r=0.76)8 RAFYc)
B aFdA B JEAAE AlgAts Aa 29t
o ZA AHAxee J#Alol glYlen(data not
shown), A1ZtA] Aoz 2AF A4 ¥3Te
HA A2¥ITE R=0.425(P<0.01)9] 484
& RAFAH(Fig 2).

Hrlss 71BAUA A BAE AWET] 95t
57739 $AE U&7 =84 57)%(FEV,)q| uje}
80% 0134 T+, 65-80% ¢ &, 65% o8l Foz

el Hlmdte] Hokg o AZA] AT HA4
AAEIE, AFASe] AAESE Sjold] oA A
T3l Fref® ztel= gk a2y, BAE 78R
WAZE AEr] A S oA S AbaEte)
w2t  80mmHg ol &, 60-80mmHg,
60mmHgol3lel Te2 T3l HYE o
60mmHgol3lRl FellAe AR Aba¥alwe}l A
NAESE, AlFFAIge] AL EBE L) 2lo)7) OhE 7
Boh frotA Wt o|AL Al s Ay
thz 714 S8 Akaigte] Z|BA WA Bt 4
238 FAY & 9FE vAE AL HoFEgn @
T . J1BARAIAe] s BRe A
tsle] ERE d7E BR @, AN 1699
A Z|BAHA AR B AAE AAsly
Lung volume, Flow volume, Diffusion capacity,
Airway resistance& Z3slgon, YAAL By
o 108cldl oAl HAE AlEle] wlasigich
(Table 5 & 6). FEV,0] 81%94 76% 2 43
o2 FofstAl 2aslgen], RVE 161%9)4 169
% 2 F71t o BAIHU 2o gt o)lRe
olnte 7j@AZ e} zFog A% 7= € 78R $
53 7184 AHYolt 2ETFol Tx A7AA Y F
2 o7k A7 Aoz A4, Aledhyd) ue}
AR Borewx Z+ oA FEV,0] zasin
RVo] Z7leh= ZA¥ES RoF9lo}, Biopsyd
Al ol Agt BAHew feodlgon, BALE
ARG ZAME ezt HolrM FAA ool glo.
u Hste] T g ick Avtdes 7@ A o)
H71sd vXE Q% 24 gon Jzsdon |
7150l R FRME vlmd GAs Aled 4
e Aoz BZE. Aoz /BANAA Ale
o] 44L& FAEHA g HHOME 4h T, o
7Is 3 9 7kx Al & 9FE vAR] go}
Bl QhHE ZARZ BAEY WA HAR s
E3=E Al 0% oo FAIAF7] HaA, &
8 23 ZARL Z1BAHE MY AR} Aol 4
&8 Fodhks o] vy Aoz Algdr).
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2 o

AR

7184 WAL 7I=E F3d JAAE AP ¥
oF 10-30% 719 A& T3] o 3857
Aloll Hef Beery wsE Fug 7Fs4el k. o)
o AAEL 71BANAIE AN W& FuE s
x3xo] A3} AL AFE FUE 7k W wirise
sk vzt 3l

-

1449 @28 oz 7|@AUAEE Yoz 4
Yst AABtHen HWAIH A& F3lod pulse
oximetry & ARS8l JF ZHx] &rlel oA 18
BHFoz Ax ¥RTE FH3YCE 1612] 8
ddos WA Algdat 23 v7)sa FH9Y 7}
23 HE A3t

o

71BN A1) HE AlgAhe 14.58 0], Sa0
7= BT 848Fd HAE Holx 89.0+554% =
ZIANETY 8% A= FE4 3EH
ek Adx FFTH HFFTAM AEATE A
FFTNA FedA Aoy, Sa0,9] AaE Aa
HFFTNA 84% 2, A FFPe 64% 20t H
oy BAA el At} Ak vlFFERIA Bi-
opsyT¢} BALEo] WashingTol ¥l&ld Sa0O, A
37t o & ZA%E B0y FHA e A 8
E5ct. 7|@AWAE AlgA PaO, ® FEV, 9] A
= J8AUWAAZ Sa0, AT T JBe
A gt Z1EAUAAE AFI AR
ABGZ} 7v|% Pa0,9] 74e} PaCO,9] 3718 B
gom, sirls HAME FEV,9 74 (P<0.05)$}
RVe| 37hg BYlov} 7= A} wgabse] W3}
= g%tk ZIgAWAIAEE AFsie vmele o
WashingZ& 97|59 & W37} f13ley}, Biopsy
3 BALZE& 7|@AUAZEE FEV,o] Zisia
RV7} Z7kstslen], BAFcR Rkl otovt
BALZA & F=gF

d 2

7183 WAIZS vmd QAF HAR Azsu, Bi
opsy-t BALZE Algg Alg8AY 71& Pa0,7}
R BATANE F4E TSt AEshe Aol 9
£ Y Aoz AzbEct
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