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ABSTRACT: We monitored arterial oxygen saturation (S _0,) continu-
ously using the OHMEDA Biox 3700 oximeter. We studied seven patients
undergoing a 100 ml bronchoalveolar lavage (BAL-100), seven patients
undergoing a 200 ml bronchoalveolar lavage (BAL-200), and seven
patients during diagnostic fibreoptic bronchoscopy alone. Immediately
following Insertion of the bronchoscope a brief increase in S o0, level
(0.3-0.5%) was seen, followed by a gradual decline, never exceeding 2-5%
durilng the diagnostic bronchoscopy. Introduction of lavage fluid into a
segmental bronchus always produced a further decline in S o, In the
BAL-100 group the fall did not exceed 7%, whereas In the BAL-260 group
a fall of up to 15% from the baseline level was observed. Return to initial
values was seen in most of the patients within 10 min following completion
of the procedure. Only in those patients with the most profound S, o, fall
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was this period increased, up to 30 min.
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Transcutaneous pulse oximetry is a useful and accu-
rate method of determining arterial oxygen saturation
(S,.0,) [1-3]. Being non-invasive it can be safely and
reliably used, without causing any discomfort to patients,
in monitoring saturation during diagnostic procedures
known to produce desaturation e.g. bronchoscopy [4-6].

BAL has become a commonplace procedure in
pulmonology. It is carried out in patients of different res-
piratory functional status, ranging from mild asthma [7],
sarcoidosis, to severe adult respiratory distress syndrome
(ARDS) [8].

It has been implied that BAL produces deterioration of
small and large airway function [9] as well as a signifi-
cant fall in arterial oxygen pressure [10]. The safety of
this procedure in some patients has, therefore, been
questioned.

This study was undertaken to demonstrate the effect of
bronchoscopy and BAL on saturation and to compare
changes in saturation induced by different volumes of
instilled lavage fluid.

Material and methods
Study and control groups

Fourteen consecutive patients undergoing BAL and
seven consecutive patients undergoing routine diagnostic
fibreoptic bronchoscopy were included in this study
(tables 1 and 2). Depending on the volume of lavage
fluid used the patients were alloted to one of two groups:
BAL-100 when five aliquots of 20 ml were given, and

BAL-200 when ten aliquots of 20 ml of saline were
instilled.

Fibreoptic bronchoscopy (FOB)

Premedication consisted of oxycodone hydrochloride,
never exceeding 10 mg, administered subcutaneously 30
min before the procedure. Bronchoscopic examination
was carried out, according to generally accepted
methods, using the transoral approach under topical
anaesthesia (Xylocaine 2% ASTRA) [6]. OLYMPUS BF
1 TR endoscopes were used. All patients were examined
in the supine position. Oxygen supplementation was not
used. Diagnostic bronchoscopy always included bronchial
washings, and/or brush, forceps and catheter biopsies.

Bronchoalveolar lavage (BAL)

BAL was carried out according to the method described
by HUNNINGHAKE et al. [11]. The same site was lavaged
in all patients (RB-5). Before each procedure the lavage
fluid was warmed to 37°C. The volume of lavage fluid
was randomly selected for each patient. The fluid was
gently aspirated after each aliquot, using a syringe

Transcutaneous oximetry

We used the OHMEDA Biox 3700 oximeter with a
finger probe for monitoring capillary oxygen saturation
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Table 1. ~ Characteristics of subjects
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No. of Sex Age Clinical diagnosis
Group patients X1sEM No. of cases
BAL-100 7 M-5 Pulmonary sarcoidosis s. IT 6
33.742,5  Chronic obstructive pulmonary
F-2 disease 1
BAL-200 7 M-3 Pulmonary sarcoidosis s. II 5
40.0+44.0  Pulmonary tuberculosis 1
F4 Pulmonary malignancy 1
Control* 7 M-6 Pulmonary malignancy 3
50.0+8.3  Pulmonary tuberculosis 1
F-1 Chronic obstructive pulmonary
disease 2
Pneumonia 1
*: routine diagnostic fibreoptic bronchoscopy.
Table 2. — Lung function parameters of subjects
Group Height Pao VC  FEV, TLC RV%TLC sGaw Cst Pst
cm mmﬁg 1 l { % emH,0"s?  mlemH,0?  cmH,0
BAL-100 X 175.8 76.8 40 3.0 59 30 2.1 188 342
SEM 34 33 04 0.5 0.7 6 03 23 3.6
BAL-200 X 170.1 75.8 43 34 5.6 23 29 193 27.8
SEM 2.8 3.6 0.5 0.4 05 3 0.5 21 3.1
Control X 172.0 74.1 39 3.1 55 24 29 194 26.9
SEM 29 29 0.6 04 0.5 3 04 22 3.0

Pao,: oxygen tension in arterialized capillary blood; VC: vital capacity; FEV: forced expiratory volume in one second; RV%TLC:
residual volume as a percentage of total lung capacity; sGaw: specific conductance of the airways; Cst: static compliance of lung;

Pst: static pressure of lung

(S,.0,). Following premedication and before administra-
tion of a local anaesthetic, S, o, monitoring was started
using the continuous recording method. Baseline satura-
tion values and heart rate were recorded as well as values
after insertion of the endoscope and during lavage. Moni-
toring was continued for at least 5 min after the exami-
nation was completed; in the five patients with the lowest
S,.0, it was continued for another two hours.

Statistical analysis

Results were compared using Student’s t-test.

Results

Continuous pulse oximetry demonstrated a transient
rise of S, o, immediately following insertion of the bron-
choscope in all of the patients examined. As seen in
figure 1 this increase ranged from 0.3-0.5% and lasted
only 30-60 s. It was followed by desaturation, the degree

depending on the procedure (bronchoscopy or lavage).

In both BAL groups similar desaturation patterns were
observed. A steady decrease of S, o, lasting approximately
2-5 min was recorded immediately following instillation
of the first aliquot of BAL fluid. This fall did not pro-
duce any discomfort to the patient, although it was
accompanied by a slight increase in heart rate. After
completion of BAL, a steady normalization of S, 0, was
seen, returning to baseline values in most of the patients
within 5-10 min. In the five patients with the most
profound decrease of S o, the return to baseline values
was prolonged, by 10-30 min, after completion of fibre-
optic bronchoscopy. No further change in saturation or
heart rate was seen.

The most evident fall of S _o, was observed in patients
of the BAL-200 group (fig. 2). This is clearly seen when
comparing lowest saturation readings to baseline values
(fig. 3). Differences in desaturation were found to be
significant when comparing BAL-100 with BAL-200
values (p<0.05) and control with BAL-200 values
(p<0.05).

In the control group, i.e. in the patients undergoing
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Return to prelavage S0, values was generally slower
in the BAL-200 group. This could imply that a reflex
mechanism or the duration of the lavage procedure itself
produccd this phenomenon together with flooding of
glveoli and surfactant inactivation [12].

QOur results suggest that BAL-200 or BAL with even
larger fluid volumes may result in profound desaturation
of arterial blood, and that the degree of desaturation is
related to the volume of fluid instilled. In patients with
poor respiratory function and low initial saturation oxy-
gen supplemeniation should be obligatory, as well as
monitoring of 8, o,values throughout the procedure.
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Effet de différents volumes de liguide de lavage broncho-
alvéolaire sur la satwration en oxygéne du sang artériel. M.
Pirondyriski, P. Sliwinski, J. Zielinski.

RESUME: Nous avons suivi la saturation cn oxygene du sang
ariériel par monitoring continu utilisant um oxymétre CHMEDA
Biox 3700 (S, 0,) chez sept palients subissant un lavage de 100
ml, chez sept palicnts subissant un lavage de 200 ml, et chez
sept patienis pendant une fibroscopie bronchique isolée & visée
diagnosiique. Immédialement aprés I'insertion du fibroscope,
on note une augmentation bréve de la 5, o, (0.3-0.5%), suivie
par une diminution graduelle du niveau de S _0,, ne dépassant
jamais 2 & 5% eu cours de la {ibroscopie diagnostique.
L'introduction de liquide de lavage dans une bronche segmen-
taire produit 1oujours une diminution plus marquée de la Smo;.
Dans la groupe BAL-100 ml, elle ne dépasse pas 7%, tandis
que dans le groupe BAL-200 ml une chute pouvant atteindre
15% du nivesu basal a été observée. Le retour aux valeurs
initiales est observé chez la plupart des patients dans les 10
minutes qui fori suite & l'ach@vement de Vacte diagnostique,
Ce n’est que chez les patients ol la chute de S 0, éwit la plus
profonde, que cette période fut plus longue, aiteignant jusqu'a
30 minuzes,
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