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Abstract
Endotracheal double-lumen tubes (DLTs) are used for tracheal 
intubation to achieve separate ventilation of the lungs and are 
frequently used during thoracic surgery to allow single-lung 
ventilation. On the intensive care unit (ICU), DLTs are used 
when differential lung ventilation (DLV) is indicated. DLV in 
critical care is a rescue ventilation strategy in which both lungs 
can be ventilated separately in patients with critical unilateral 
lung disease. Indications for DLV in critical care medicine 
seem less well defined compared with their use in thoracic 
anaesthesia, but may include massive haemoptysis, unilateral 
parenchymal injury or bronchopleural fistula.[1]

Except for several case reports and a study that shows that 17.4% 
of all critical lung contusions were treated with DLV,[2] the current 
literature lacks studies on overall frequency, underlying disease 
or the incidence of complications during DLV in the critical care 
setting. Therefore, we tried to create a comprehensive overview 
of all cases of DLV use on our ICU throughout the last 17 years. 
We reviewed our local patient database and summarise baseline 
characteristics and clinical outcomes in this research letter. 
Based on these results we draw some cautious conclusions 
about the efficiency of DLV on the intensive care.

In a retrospective cohort analysis all consecutive patients who 
have been admitted to our ICU between 1997 and 2014 and 
who were ventilated with a DLT were included. Patient data 
were collected from the electronic patient data management 
system (MetaVision, iMDsoft, Tel Aviv, Israel). Before the 
year 2000 paper records were used. Data concerning baseline 
characteristics, oxygenation and clinical outcomes were 
manually extracted for each case and stored in an anonymous 
SPSS data worksheet (SPSS 20.0, Chicago, Illinois). Our study 
protocol was reviewed and approved by our local medical ethics 
committee. The same committee granted informed consent for 

all included patients. Comparisons before and after DLV were 
analysed by the Wilcoxon paired-rank test.

Thirty-one patients (68% male) were ventilated with a DLT on 
our ICU for a total of 122 ventilation days. Four patients (13%) 
were intubated with a DLT to facilitate thoracic surgery; these 
patients were only briefly ventilated postoperatively on the 
ICU. This small group of patients was not of particular interest 
for this review and their data were excluded from any group 
analysis. Six patients (19%) received a DLT for anatomical lung 
separation (i.e. five cases of massive haemoptysis and one case 
of lung empyema). Furthermore, there were eight patients 
(26%) who suffered from serious bronchopleural fistula and 
consequently received a DLT. The remaining 13 patients (42%) 
were intubated with a DLT in order to improve hypoxia due to 
‘asymmetrical’ ARDS (two cases) or due to unilateral pneumonia 
(11 cases). Three of 31 patients (10%) were not only ventilated 
with a DLT, but also received concomitant extracorporeal 
membrane oxygenation (ECMO) therapy for life-threatening 
gas exchange disorders. All patients were sedated to a level that 
they accepted mandatory ventilation. Tube position was verified 
by capnography, fibre-optic bronchoscopy and chest X-ray.

Baseline and oxygenation characteristics of the patients are 
provided in table 1. Normally distributed data are shown as 
means (SD); skewed data as medians [IQR]. The median length 
of stay on the ICU was 12 days [3-23 days]. DLT ventilation was 
performed for a median period of 2.3 days. The ICU mortality 
rate within our patient group was 52% without additional hospital 
mortality post-ICU discharge. This was somewhat higher than 
reported earlier.[2] PaO2 and PaO2/FiO2 ratio did not significantly 
improve after initiation of DLV, neither for the complete cohort 
nor for the 13 patients with hypoxia as indication for DLV (table 
1). In four out of six patients the anatomical lung separation was 
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successful. In four out of eight patients the bronchopleural air 
leak was successfully controlled during DLV.

While placement of DLTs is safe in experienced hands, it is not 
without risk.[3] Complications may include obstruction and/or 
dislocation of the DLT. Furthermore, introduction of a DLT may 
lead to damage to the trachea and high bronchial cuff pressures 
may result in bronchial ischaemia and stenosis.[3] The risk of 
bronchial rupture is approximately 0.5 to 2 per 1000 cases.[4] In our 
cohort three DLT dislocations were reported in 122 ventilation 
days (2.5 dislocations per 100 DLT ventilation days). None of these 
dislocations resulted in serious clinical consequences. No other 
complications could be revealed from the records.

This small, retrospective cohort analysis shows that DLV is not 
often performed in the critical care setting. The increasing use 
of ECMO in the past ten years may have had a small effect on 
this observation. Complications of DLV were rare and no major 
complications occurred. Clinical outcome of DLV treatment 

was poor: oxygenation parameters did not improve after start 
of DLV in patients with hypoxia, and closure of bronchopleural 
fistula and anatomical lung separation were only successful in 
around half the cases. We also show that patients treated with 
DLV had a high mortality. A prospective study investigating the 
clinical effects of DLV might be indicated. 
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Table 1. Baseline and oxygenation characteristics. Data are shown as means with standard deviations (SD) or as medians with interquartile ranges [IQR].

All patients p-value Hypoxic patients p-value
Age 56.4 (13.9)
APACHE II 22.7 (8.8)
APACHE II PM 0.42 [0.20-0.66]
SAPS II PM 0.37 [0.18-0.66]
Duration of DLV 2.3 [0.8-6.3]
PaO2 before* 92.7 (40.4) 0.74 94.3 (42.9) 0.53
PaO2 after 83.6 (29.2) 82.7 (30.1)
PaO2/FiO2 ratio before# 130 [96-189] 0.16 124 [94-217] 0.39
PaO2/FiO2 ratio after 127 [97-151] 125 [87-232]

*PaO2 before and after was available for 24 (of 31) patients and for 12 (of 13) patients in the hypoxic group. #PaO2/FiO2 ratio before and after was 
available for 27 (of 31) patients and for 10 (of 13) patients in the hypoxic group. APACHE II PM: Acute Physiology and Chronic Health Evaluation II 
Predicted Mortality. SAPS II PM: Simplified Acute Physiology Score II Predicted Mortality.
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