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ABSTRACT

Objectives: One-lung ventilation (OLV) is used during thoracic surgery to protect the healthy lung from contamination while providing 
optimal surgical exposure. This study evaluated successful lung isolation and the time to lung collapse using the Univent blocker in patients 
undergoing thoracoscopic surgery.
Methods: Patients requiring lung isolation between November 2014 and February 2016 were prospectively enrolled. Demographic data, ASA 
physical status, Mallampati and Cormack–Lehane scores, and the need for airway adjuncts were recorded. Placement time was defined as the 
interval between laryngoscopy and bronchoscopic confirmation of blocker position. Lung collapse was assessed by the surgeon at 5, 10, 15, 
and 20 minutes after blocker inflation. Airway pressures (peak, plateau, and PEEP), dynamic compliance, inspired oxygen fraction (FiO₂), and 
end-tidal carbon dioxide (EtCO₂) were monitored throughout surgery.
Results: Twenty-eight patients completed the study. The right lung was isolated in 17 (61%) patients and the left lung in 11 (39%). At 5 minutes, 
lung collapse was graded as poor in 11%, fair in 64%, and excellent in 25% of patients; at 20 minutes, 50% were graded as fair and 50% as excel-
lent. Blocker placement times were similar between right- and left-sided isolation (134±107 s vs. 117±77 s). However, the time to lung collapse 
was significantly longer for right-sided isolation (222±148 s vs. 142±56 s, p<0.05). Respiratory mechanics were comparable between groups.
Conclusion: The Univent blocker provides effective lung isolation. Although adequate lung collapse requires a certain amount of time, respi-
ratory mechanics remain preserved during OLV.
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Introduction
One-lung ventilation (OLV) is used for various types of 
surgeries. There are mainly two tools for this purpose: 
double-lumen tubes (DLTs) and bronchial blockers (BBs). 
Although DLTs are more commonly used, they have some 
disadvantages. These disadvantages become important 
in difficult intubation situations or in cases requiring 
long postoperative mechanical ventilation. Besides these 
disadvantages, difficulty in selecting the appropriate tube 
size, difficulty in placement during laryngoscopy, damage 
to the tracheal cuff, and major tracheobronchial injury are 

more common after using DLTs.[1] These disadvantages 
have required the development of new tools, and 
therefore, BBs have been developed.

BBs are devices that can be selectively inflated at the 
bronchial entrance by passing near or through single-
lumen tracheal tubes. Univent tube (UT), Arndt BB, Cohen 
BB, balloon catheters, Uni-blockers, and EZ-blocker are 
BBs that are alternatives to DLTs. Their advantages include 
selective lobar blockade, more convenient application 
in difficult intubation cases, and use in special cases 
(patients with tracheostomy).[2,3]
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The Univent tube (Fuji Systems Corporation, Tokyo, Japan) 
(UT) represents a reliable alternative for lung isolation in 
thoracic surgery as a single-lumen endotracheal tube with 
a movable endobronchial blocker in a small channel.[4,5] 
It possesses the advantages of BBs and is suitable for use 
with a closely attached ETT.

Effective lung collapse is essential for optimal surgical 
exposure in thoracoscopic surgery. However, previous 
studies have reported inconsistent results regarding lung 
collapse time and ease of insertion when comparing DLTs 
and BBs.[6] This prospective observational study aimed to 
evaluate the quality and time required for lung collapse 
using the Univent bronchial blocker in patients undergoing 
thoracoscopic surgery. Secondary outcomes included 
the need for auxiliary equipment during intubation, 
malposition rate, and respiratory parameters during OLV.

Methods
This prospective observational clinical study was 
conducted between November 2014 and February 2016 
with the approval of the Istanbul University, İstanbul 
Faculty of Medicine Clinical Studies Ethics Committee 
(2013/1073). The study was conducted in accordance with 
the principles of the Declaration of Helsinki. Patients aged 
18–80 years were included in the study after obtaining 
informed consent for elective procedures requiring lung 
isolation at the Department of Thoracic Surgery of Istanbul 
University Istanbul Faculty of Medicine. Exclusion criteria 
were ischemic heart disease, severe chronic obstructive 
pulmonary disease (forced vital capacity <50% and/or 
forced expiratory volume <50% at the end of 1 second), 
chronic renal failure, severe liver disease, and difficult 
intubation cases (Mallampati 4).

The demographic data of the patients, together with their 
chronic diseases (diabetes mellitus [DM], hypertension 
[HT], ischemic heart disease [IHD], etc.), and ASA (American 
Society of Anesthesiologists) scores for risk assessment 
were recorded. The Mallampati score before intubation 
and the Cormack–Lehane score during laryngoscopy were 
noted. Additionally, records included the need for auxiliary 
equipment (Bonfils, McCoy blade, etc.) during intubation, 
as well as the lung selected for isolation.

Anesthesia Management
Standard monitoring (ECG, noninvasive blood pressure, 
and peripheral oxygen saturation [SpO₂]) was applied, and 
hydration was initiated in all unpremedicated patients. 
Preoxygenation was performed, followed by mask 
ventilation with a fraction of inspired oxygen (FiO₂) of 1.0. 
Anesthesia was induced with midazolam (0.05 mg/kg), 

fentanyl (2 µg/kg), propofol (2 mg/kg), and rocuronium 
(0.6 mg/kg). After induction, tracheal intubation was 
performed using a UT, and the bronchial blocker was 
positioned according to the surgical side under fiberoptic 
bronchoscope (FOB) guidance. All procedures were 
performed by at least one anesthesiologist experienced in 
thoracic surgery. The time from the onset of laryngoscopy 
to correct placement with FOB was recorded as the 
insertion time. The additional need for FOB visualization 
was also noted.

Lung Isolation Assessment
The lung collapse score was evaluated by the thoracic 
surgeon at 5, 10, 15, and 20 minutes after the blocker 
was inflated, using a grading scale from 0 to 10 (Grade 
0–10; 0: fully expanded; 10: fully collapsed). Patients were 
categorized into three groups based on the collapse score 
to evaluate the effectiveness of lung isolation: scores of 
0–3 indicated insufficient blocking (poor), 4–7 indicated 
moderate blocking (fair), and 8–10 indicated successful 
blockade (excellent). The time taken for lung collapse 
based on this assessment was recorded. If lung collapse 
did not develop, the reasons were specified (secretion, 
malposition, anatomical variation, etc.).

Follow-up
Adverse events experienced during this period (decrease in 
saturation, difficulty in ventilation, leakage in tidal volume, 
unsuccessful attempt) were recorded. During the procedure, 
respiratory mechanics parameters, including airway 
pressures (peak, plateau, PEEP), tidal volumes, dynamic 
compliance, inspiratory O₂ concentration (FiO₂), and end-
expiratory CO₂ (EtCO₂), were monitored and recorded.

Statistical Analysis
Statistical analysis was performed using the GraphPad 
Instat 3 program. Numerical values between groups were 
expressed as mean and standard deviation. The t-test was 
used for comparison, and ANOVA was used for repeated 
measures. The Chi-square test was used to compare the 
two groups in the evaluation of categorical data. A p-value 
<0.05 was considered statistically significant.

Results
The study was carried out between November 2014 and 
February 2016. Thirty participants were prospectively 
evaluated. Two patients were excluded from the evaluation 
due to insufficient data. Therefore, the study was completed 
with 28 patients. Demographic data and preoperative and 
operative characteristics of all patients according to groups 
are summarized in Table 1.
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Lobectomy cases (47%) comprised the majority of surgeries 
performed in the patients. Metastasectomy cases were the 
second most frequent procedure. There was no significant 
difference between the demographic data of patients who 
underwent right- and left-sided blockade.

Half of the patients had a previous intubation history. 
However, three patients required the use of auxiliary 
equipment during intubation before OLV. No association 
was found between the Mallampati score and difficult 
intubation in these patients.

While a McCoy laryngoscope was used as an auxiliary device 
in two of these patients, the other patient underwent nasal 
intubation using an FOB.

The collapse scores of the blocked lungs are presented in 
Table 2.

The time taken for UT insertion in the right- and left-sided 
blocking groups was determined as 134±107 seconds for 
the right side and 117±77 seconds for the left side. There 
was no statistically significant difference between the two 
groups (p>0.05).

FOB was reused in 29% (n=8) of patients after Univent BB 
insertion. Blocker placement had to be reconfirmed with 
FOB once in 6 patients, twice in 1 patient, and three times 
in 1 patient.

After intubation, the time to lung collapse following placement 
and inflation of the Univent BB was 222±148 seconds for the 
right lung and 142±56 seconds for the left lung (p<0.05).

Hypoxemia was not observed in any patient.

When the compliance values observed at the 5th, 10th, 15th, 
and 20th minutes after OLV initiation were compared, no 
significant difference was found between the two groups 
(p>0.05) (Fig. 1).

A comparison of the peak and plateau pressures recorded 
at the first 5, 10, 15, and 20 minutes after OLV is presented 
in Figures 2 and 3. There was no significant difference 
between the groups in terms of both peak and plateau 
pressures (p>0.05).

Discussion
In this study, effective lung isolation was achieved using 
a Univent tube in patients undergoing OLV, with an 
acceptable time to achieve lung isolation. Although 
right-sided bronchial blocker positioning took longer, 
lung deflation times were similar between the lungs. 
No significant changes in respiratory mechanics (airway 
pressures and lung compliance) were observed during OLV.

The main devices used for lung isolation are double-lumen 
tubes (DLTs) and bronchial blockers (BBs). Although DLTs 
are widely considered the gold standard for one-lung 
ventilation,[7] the use of BBs has increased in recent years.[8] 
Previous studies have primarily compared DLTs with various 
BBs (Univent, EZ Blocker, Arndt, Cohen, etc.) in terms of lung 
collapse time and quality. Studies assessing the quality of 
lung collapse with UT are scarce. One trial reported that the 

Table 1. Demographic and operative data

  Total  
(n=28)

Right 
(n=17)  

Left 
(n=11) 

Age (year)  52±19  57±18  45±18 
BMI (kg/m2)   26.2±4.6  26.8±4.4  25.2±4.8 
Gender

Male
Female

15
13 

8
9  

7
4 

ASA scores
I
II
III

5
20
3  

2
13
2 

3
7
1 

Mallampati scores 
I
II
III  

16
8
4 

10
3
4 

6
5
0 

Cormack-lehane scores 
I
II
III  

18
7
3 

10
4
3 

8
3
0 

Metastasectomy / 
Segmentectomy/ Wedge resection

10(36%)  7 (41%)  3 (27%) 

Lobectomy /Pneumonectomy  14(50%)  8 (47%)  6 (55%) 
Extrapulmonary 
(mediastinum, pleura)  

4 (14%)  2 (12%)  2 (18%) 

Auxiliary equipment 
(Bonfils, McCoy blade, etc.) 

3  3  0 

Values are given as number of patients ± standard deviation and percentage within 
its own group. BMI: Body mass index; ASA: American society of anesthesiologists. 

Table 2. Lung collapse scores

Collapse scores  0–3 (n)  4–7 (n)  8–10 (n) 

5th min   
Right 2 (12%)  11 (65%) 4 (23%) 
Left 1 (9 %)  7 (64%)  3 (27%) 

10th min   
Right 2 (12%)  10 (59%)  5 (29%)
Left 1 (9%)  7 (64%)  3 (27%) 

15th min   
Right 1 (6%)  11 (65%) 5 (29%) 
Left 0  7 (64%)  4 (36%) 

20th min   
Right 0 8 (47%)  9 (53%) 
Left 0  6 (55%)  5 (45%) 
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use of a UT for OLV provided “excellent” surgical conditions 
in 89% of patients.[9] Similarly, in our study, adequate lung 
collapse was achieved in 95% of patients by the fifth minute. 
These findings suggest that the UT provides effective 
bronchial blockade and facilitates satisfactory lung collapse.

Several studies have evaluated lung collapse time by 
comparing DLTs with BBs, as well as different types of BBs. 
Palaczynski et al.[6] demonstrated that lung collapse was 
achieved more rapidly with DLTs than with BBs (9.8 vs. 12.3 
min); however, despite reaching statistical significance, 

the 2.5-minute difference was not considered clinically 
meaningful. In the same study, the mean time required 
to achieve lung isolation with BBs was reported as 192 
seconds. In another study, Hoşten et al.[10] demonstrated 
that the placement time was significantly longer for the EZ 
blocker compared with the UT. In our study, BB placement 
times were consistent with those reported in the literature 
(right: 134±107 s; left: 117±77 s; p>0.05).
The definition of lung collapse time differs significantly 
between studies and limits direct comparison of results.
[6] While some authors define this interval from anesthesia 
induction, others use the onset of laryngoscopy as the 
starting point. In the present study, lung collapse time was 
defined as the interval from the initiation of laryngoscopy 
to the achievement of effective lung isolation.[11] Although 
lung collapse time was significantly longer on the right 
side (right: 222±148 s; left: 142±56 s; p<0.05), the observed 
difference was approximately 80 seconds. This finding may 
be explained by the additional time required for accurate 
bronchial blocker positioning after identification of the 
right upper lobe bronchus, which is anatomically more 
challenging than left-sided placement. Nevertheless, 
previous studies comparing different lung isolation 
techniques have reported substantially larger differences in 
lung collapse times (approximately 2–3 minutes) that were 
not considered clinically relevant. Therefore, despite reaching 
statistical significance, the 80-second difference observed in 
our study is unlikely to have meaningful clinical implications 
for surgical exposure or intraoperative management.[6]

Another problem encountered in similar studies is that a 
single measurement could not be provided for collapse 
classification. Scoring was explained to the surgical team 
before the study, and they were asked to provide a score out 
of 10 for lung collapse. The evaluation was then classified 
as “excellent,” “fair,” or “poor.” In 10% of study subjects 
(two right and one left lung isolation), it took more than 
10 minutes to achieve satisfactory surgical visualization; 
effective deflation was achieved from the 15th minute 
onward. A similar scoring system was also mentioned in a 
review published by Xiang et al.[11]

Malposition is a well-known drawback of BBs, with a 
considerable range of incidence.[6,12,13] Langiano et al.[13] 

reported in a multicenter prospective observational study 
that the malposition rate for DLTs was lower than that for 
BBs (14% vs. 33%). The major limitation of this review was 
that DLT use accounted for 95% of cases, whereas BB use 
accounted for only 5%, making statistical comparisons 
vulnerable. Another review reported a significant 
difference in malposition rates between BBs and DLTs 
(31.9% vs. 25.3%, respectively).[9] In our study, fiberoptic 
bronchoscopy (FOB) was performed in 8 patients (29%) 

Figure 1. Right and left lung compliance values.

Figure 2. Right and left lung peak pressures.

Figure 3. Right and left lung plato pressures.
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due to suspected malposition. In two cases, suspicion 
arose from re-ventilation of the collapsed lung, whereas in 
the remaining six patients, changes in airway parameters 
(e.g., increased airway pressures and decreased tidal 
volumes) were observed. Similarly, Hien et al.[9] reported 
a malposition rate of 18% in patients undergoing 
thoracoscopic thymectomy with a Univent tube without 
neuromuscular blockade. In all lung isolation methods, 
anesthesiologists must quickly suspect these conditions 
and control them with FOB.[14] Furthermore, experienced 
thoracic anesthesiologists can detect subtle changes in 
respiratory mechanics and intervene promptly, thereby 
minimizing the clinical consequences of malposition.
Thoracic surgery and one-lung ventilation (OLV) are 
associated with alterations in respiratory mechanics 
resulting from both the lateral decubitus position and lung 
isolation. Previous studies have demonstrated increased 
peak and plateau airway pressures and a 20–30% reduction 
in lung compliance following the initiation of OLV. For 
example, Gao et al.[15] reported significant increases in airway 
pressures together with decreased compliance during lung 
isolation. In contrast, our study did not demonstrate a 
significant deterioration in respiratory mechanics during the 
first 20 minutes of OLV. Compared with the 5th minute, mean 
compliance at the 20th minute decreased by only 4.2% in 
patients undergoing right-sided lung isolation and by 9.2% 
in those undergoing left-sided isolation. Low-risk patients, 
represented by ASA scores, and normal BMI may contribute 
to the preservation of respiratory dynamics. Although 
most studies have focused on comparing lung isolation 
devices rather than respiratory mechanics, available data 
similarly suggest minimal differences between techniques. 
Studies comparing double-lumen tubes and bronchial 
blockers have reported comparable tidal volumes and 
airway pressures,[12] while Hoşten et al.[10] found similar peak 
pressures between the EZ blocker and Univent tube groups 
despite minor differences in plateau pressures during OLV. 
Consistent with these findings, we observed no significant 
differences in peak or plateau airway pressures between 
right- and left-sided bronchial blocker placement.

Hypoxemia, sore throat, and airway trauma may develop 
with the use of DLTs.[6,16,17] In our study, 3 (11%) patients 
were evaluated as having difficult intubation, and auxiliary 
equipment was used.

Conclusion
In this study, the Univent tube achieved effective lung 
isolation for thoracoscopic surgery within an acceptable 
time frame. Malposition during OLV is not uncommon but 
can be easily managed with bronchoscopic control and 
repositioning of the blocker.
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