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Physiologic Changes During Bronchoscopy in Mechanically
Ventilated Patients
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Background : Bronchoscopy in patients on mechanical ventilation is being performed much more
frequently. However, there is little data on the changes in physiologic parameters and no established
mechanical ventilation protocol during bronchoscopy. A decreasing or the removal of positive
end-expiratory pressure (PEEP) during bronchoscopy may precipitate severe hypoxemia and/or
derecruitment.

Methods : Our standardized mechanical ventilation protocol, without changing the PEEP level, was
used during bronchoscopy. The physiological parameters were measured during the bronchoscopic
procedure.

Results : During bronchoscopy, respiratory acidosis, elevation of peak pressure, elevation of heart rate
and auto-PEEP were developed, but were reversible changes. Procedure-related gross barotraumas or

other severe complications did not developed.
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Conclusion : No serious complications developed during bronchoscopy under our standardized

mechanical ventilation protocol when the PEEP level remained unchanged. The procedure time should

be kept to a minimum to decrease the exposure time to undesirable physiological changes. (Tuberculosis

and Respiratory Diseases 2004, 56:523-531)

Key words :

Intensive Care Units, Artificial Respiration, Intratracheal Intubation, Bronchoscopy,

Bronchoscopes, Pulmonary gas exchange, Respiratory Mechanics, Adverse effects.
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Tablel. Basic characteristics of patients

age sex ucr:)ci%ilgg;lg procedure PF ratio (rf&rcﬂ({)é) (cFr;];:HEg%) Erlunrls
Casel 48 F  leukemia BAL 126.3 38.3 18 9
Case2 68 M ARDS BAL 160.3 487 10 3
Case3 61 M ARDS BAL 62.2 74.6 10 3
Cased % M MPA BAL 106.3 459 14 8
Caseb 74 M ARDS BAL 3422 63 14 10
Caseb 71 M DILD BAL 1195 715 12 6
Case? 63 F WG BAL 242.3 26.3 3 2
Case8 37 M  leukemia BAL 2796 56.6 10 15
Case9 76 F  ARDS BAL,TBLB 131.7 339 10 7
Casel0 55 F DILD BAL,TBLB 102.1 34 12 12
Casell 63 M lymphoma BAL 145 34.1 18 7
Casel2 55 F DILD BAL 0.9 336 8 2
Casel3 73 M COPD BAL 1296 92.6 10 2
Casel4 72 F  ARDS BAL 198.3 55.8 14 10
Caselb 63 M  leukemia BAL 134.6 50.2 16 15
Casel6 46 F DILD BAL 1554 395 5 7
Casel7 74 M Lung cancer  washing 206.8 37.3 4 1
Casel8 5% F  Trachitis Bx 2845 38.3 10 15
Casel9 21 M lymphoma BAL 241.2 36.6 8 3

Definition of abbreviations: PF ratio=PaOy/FiO»; ARDS=acute respiratory distress syndrome;

MPA=microscopic polyangitis; DILD=diffuse interstitial lung disease; WG=Wegener's
granulomatosis; BAL=bronchoalveolar lavage; TBLB=transbronchial lung biopsy

o, 71#A] A3 (bronchial biopsy) 1 @, L&l 7]
A M (bronchial washing) 1 o Solitt 713

AN s<=S Aldste]l #H 2EE (alveolar hemor - shda, Al A 158 AFE 100% AHAE e
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nia) 1 o, 283 7|#ASLF 1 o & g<lst T, 8o we F7tE FoFS et

o, 71:4 (36.8%) oA H FHE A& F7F 9 713 FEeE Z|AS)7] FE Atelo] A
ATt 7NAANAIEES Al w X833 PEEP (Swivel Adapter, Portex, USA)S A4 & o5 &
2 T4 10 cmHQO(t"i-‘H 8 cmH0)9 3, 7] s Z]ZAUNAIBBE 1T240, BF 240, Olympus,
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Table 2. Protocol during bronchoscopy in mechanically-ventilated patients

1. Arterial line for monitoring blood pressure and sampling
2. Pre-oxygenation for 15 minutes at FiO» 1.0
3. Sedation: Vecuronium 0.1 mg/kg IV, Midazolam 5 mg IV
4. Mechanical ventilation
(1) Volume controlled
(2) Tidal volume = 4-5 ml/kg
(3) RR = 20 /min
(4) Inspiration 33%, pause 0%
(5) PEEP : same as pre-bronchoscopy level
(6) Monitor expiratory tidal volume
~Increase inspiratory tidal volume till target expiratory tidal volume met
(peak pressure < 656 cmH>0)
5. Perform bronchoscopy
6. Post-oxygenation for 30 minutes
7. Return to baseline FiO;

Definition of abbreviations: FiO.=fractional inspired oxygen concentration;
IV=intravenous; RR=respiration rate; PEEP=positive end-expiratory pressure

7] & 78 A S TAEIY 57]8H o] dFAF oxygen pressure, PaQy), g o|3lets E<t
3 4 ml vvto® 7HASH  BEY3E ZH(minute (arterial carbon dioxide pressure, PaCOy), &= &
volume)s S7HAA, FH37]|%=(peak pressure) 9 FAolZFEEAF(pH) ¥ eUd AtAxsE
o] 65 cmHO WWro] A% = #el HolA =4 (arterial oxygen saturation, Sa0»)E =431,
stalth sk dale] fdAdS HAsler] flaiA At AxEE Har|=Sh 7149355 % n-
Hu7=g2 4 66 cmH0 HTHe R A HE spiratory volume, Vi), <7143 35 (expira-
= Stk ZIAUAEEel Bui AR A tory volume, Vey) 5 714187171 A7|#E o]
e AAEGE At Alsolde dAow g3te] 2Aad=g oA @ sr)9 FEHE A}
E3on AbAReE 30EIHe FAta3Hpostoxy - g5} dostdel R Zudly) Ause
genation)& PR ¥ AlEA R ol T H =590 27bss) B auto PEEP) o=
sA NBAUNGE A, BANADE FE AR,

3. JIBRILAIBEA FE24 of 77 s, ARARNAS vhH7] A4

o 71HAWAIE BEEHE 7]¥HEA A (carina)
BE Axe 7[#AWAEE AAd, 718 E A A7 & ZAsUT ZAWHS T
AR IARAES FR A, 71 7|'&el expiratory portE #H#ste] 7=gES =
AWM $5 308 F, 28 1208 Tl 54 Ao wy Bolatr} e A& Lol Do
3t 7bauslke] A2 W87~ AA | (CIBA el B A8 AAaE 5 I o
Corning 283, CIBA Corning, USA)E ©|&3l9 & 2 Zlslgiom A& 247 3 FEHARA HALE
N TkaHANE Aldste] A AR E S arterial A&ste] otEAls] ojB= slolatelth
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4. &8 A
SAEAS Windows 8  SPSS  Z213(SPSS
Release 9.0, SPSS Inc, Chicago, Illinois, USA)S
o]-g&ato] AAISIAATE 7| AAWAE AlA o] B
= WEE A 7 A9 #Eel Wilcoxon
signed ranks test® Haa}ATE FYFES 0.05

2 st

H= 718AAE Al Sk
ojpler, A 73kl ZA

A
2ATHp>0.06) (Fig. 1).
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S y N Fig 1. Physiologic parameters during bronchos -
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74 L time. B. Changes in the PaCO. over time.
C. Changes in the arterial pH over time.
137 Definition of abbreviations: T1=pre—bron-
12 1 choscopy & pre-oxygenation; T2=during
71 bronchoscopy; T3=after bronchoscopy; T4=
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