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Background @ A bronchoalveolar lavage(BAL) is useful in diagnosing the etiology of bilateral pulmonary
infiltrations, but may worsen the oxygenation and clinical status in severely hypoxemic patients. This
study assessed the safety and efficacy of the continuous positive airway pressure(CPAP) using a
conventional mechanical ventilator via a face mask as a tool for maintaining the oxygenation level during
BAL.

Methods : Seven consecutive patients with the bilateral pulmonary infiltrates and severe hypoxemia
{Pa0y/FIO; ratic <200 on oxygen 10 L/min via mask with reservoir bag) were enrolled. The CPAP 5-6
cmHO(FO: 1.0) was delivered through an inflatable face mask using a conventional mechanical
ventilator. The CPAP began 10 min before starting the BAL and continued for 30 min after the
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procedure was completed. A bronchoscope was passed through a T-adapter and advanced through the
mouth. BAL was performed using the conventional method. The vital signs, pulse oxymetry values, and
arterial blood gases were monitored during the study.

Results : (1) Median age was 56 years(male:female=4:3). (2) The baseline PaQ» was 78*=16 mmHg,
which increased significantly to 269+ 116 mmHg(p=0.018) with CPAP. After the BAL, the Pa0: did not
decrease significantly but returned to the baseline level after the CPAP was discontinued. The SpO:
showed a similar trend with the PaO; and did not decrease to below 90 % during the duration of the
study. (3) The PaCO: increased and the pH decreased significantly after the BAL but returned to the
baseline level within 30 min after the BAL. (5) No complications directly related to the BAL procedure
were encountered. However, intubation was necessary in 3 patients(43 %) due to the progression of the
underlying diseases.

Conclusion : In severe hypoxemic patients, CPAP using a face mask and conventional mechanical
ventilator during a BAL might allow minimal alterations in oxygenation and prevent subsequent

respiratory failure. (Tuberculosis and Respiratory Diseases 2003, 54:71-79)
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Fig. 1. Patient undergoing a bronchoalveolar lavage during CPAP using s conventional ventilator and
face mask. The face mask was connected to a mechanical ventilator via a T-adapter. The
bronchoscope was advanced through the T-adapter through the mouth piece.
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Table 1. Baseline characteristics and clinical outcomes of the patients
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Seizare Adeno-

RR
NooSex Age i) (min) () (mmi (mHg) (% I Swore Diseases  of BAL  cafion bation OUOTE
1 F % % B 1y & 2 B U - DAH  Nome Yes Survivor
2 F 3 £ ® 9B & 2 9 18 ADS P oaii Noe No Suviver
3M T A W0 We ™ 1 BN - PdmThe Noe No  Surviver
4 M 6 28 91 15/%9 76 b % 8 HT ND None  No  Survivor
5 M 46 14 & 5% B M4 B 13 AM ND  Noe Yes Dead
6 F % » OB ™ o7 % 2 SIE DAH  Nore Yes Suvivor
7T F & oowmo o 6 ® 19 S N N Dead
Mean % o 1OHIY ey

Top app BT B2 o BEE BET G2 16+

(RR; respiratory rate, HR; heart rate, MBP; mean blood pressure, F; female, M; male, AIDS; acquired immune
deficiency syndrome, AML; acute myelocytic leukemia, SLE; systemic lupus erythematosus, BAL;
bronchoalveolar lavage, DAH; diffuse alveolar hemorrhage, Pulm; pulmonary, Tbec; tuberculosis, HT;
hypertension, ND; non-diagnostic, SD; standard deviation)
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Table 2. Variations in the PaO; in each patients*

No Baseline CPAP BAL End 30 min 90 min 24 hrs
1 60 & 317 437 68 67
2 65 374 307 319 77 70
3 79 186 134 251 73 122
4 76 220 P9 128 179 65
5 76 351 290 297 9
6 79 407 376 386 64
7 110 257 162 216 67 73
Meant SD 7816 269+ 116 2481100 291+104 88146 79+21

*Unit of values is mmHg

(Baseline; at inclusion, when the patient was breathing with the high FiO; mask, CPAP; 10
min after applying continuous positive airway pressure, BAL End; after BAL, 30 min; 30 min

after BAL, 90 min; 90 min after BAL, 24 hrs; 24
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Fig. 2. Variations in the mean PaO; and SaO:

After applying continuous positive airway
pressure(CPAP), both the Pa0» and SaQ:
increased significantly compared to the
baseline values and did not decrease
during the bronchoalveolar lavage. The
Pa®; and Sa(; returned to baseline value
after discontinuing CPAP.

*p<0.05 compared to the baseline,

Tp<0.06 comparison with previous data.
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Table 3. Variations in the PaCOz in each patients

No Baseline CPAP BAL End 30 min 0 min 24 hrs
1 32 33 49 46 41 35
2 32 H 44 27 35 29
3 31 A 53 51 31 33
4 37 37 56 48 46 36
5 4 40 4 41 42 36
6 27 31 60 37
7 45 45 78 50 41 45
Mean =+ SD 3H+7 36+5 54+12 4319 39+5 36+t5

*Unit of values is mmHg

(Baseline; at inclusion, when the patient is breathing with the high FiQ» mask, CPAP; 10 min
after applying continuous positive airway pressure, BAL End; after BAL, 30 min; 30 min after
BAL, 90 min; 90 min after BAL, 24 hrs; 24 hrs after BAL, SD; standard deviation)

PaCO, fmmHg)
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Baseline CPAP BALEnd  30min Dmin 2Ahr

Fig.
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3. Variations In the mean PaCO. and pH.
After a bronchoalveolar lavage(BAL), the
PaCO: increased and the pH decreased
significantly compared to the baseline and
returned to the baseline value within 30
min. *p<0.06 compared with the baseline,
Tp<0,05 comparison with previous data.
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