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INTRODUCTION

Thoracic surgery requiring lung isolation is usually 
achieved by endobronchial intubation using a conventional 

double‑lumen tube (DLT).[1,2] Although single‑lumen tubes 
and bronchial blockers[3] are also used as lung separation 
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ABSTRACT
Objectives: The present study was designed to compare outcomes in patients undergoing thoracic surgery using the VivaSight double‑lumen 
tube (VDLT) or the conventional double‑lumen tube (cDLT).

Design: A retrospective analysis of 100 patients scheduled for lung resection recruited over 21 consecutive months (January 2018–September 2019).
Setting: Single‑center university teaching hospital investigation.
Participants: A randomized sample of 100 patients who underwent lung resection during this period were selected for the purpose to compare 
50 patients in the VDLT group and 50 in the cDLT group.

Interventions: After institutional review board approval, patients were chosen according to inclusion and exclusion criteria and we created a general 
database. The 100 patients have been chosen through a random process with the Microsoft Excel program (Microsoft 2018, Version 16.16.16).

Measurements and Main Results: The primary endpoint of the study was to analyze the need to use fiberoptic bronchoscopy to confirm the 
correct positioning of VDLT or the cDLT used for lung isolation. Secondary endpoints were respiratory parameters, admission to the intensive 
care unit, length of hospitalization, postoperative complications, readmission, and 30‑day mortality rate. The use of fiberoptic bronchoscopy 
was lower in the VDLT group, and the size of the tube was smaller. The intraoperative respiratory and hemodynamics parameters were optimal. 
There were no other preoperative, intraoperative, or postoperative differences between both groups.

Conclusions: The VDLT reduces the need for fiberoptic bronchoscopy, and it seems that a smaller size is needed. Finally, VDLT is cost‑effective 
using disposable fiberscopes.
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lung resection, including wedge resection, transegmentary 
resection, lobectomy, bilobectomy, and pneumonectomy, 
who had been intubated by anesthesiologists with wide 
experience in thoracic surgery using direct laryngoscopy to 
insert a VDLT or cDLT with caliber adjusted to biometric 
patient criteria (sex, weight, and height) and their own 
experience using both devices.

Patients in whom other techniques of  lung isolation 
were used or who underwent other thoracic surgical 
procedures (e.g., bullectomy and sympathectomy) were 
excluded from the study as well as patients with predicted 
or unexpected difficult airway.

The study was approved by the Clinical Research Ethics 
Committee of  the Consorci Hospital General Universitari 
de València that complies with standards of  good clinical 
practice (CPMP/ICH/135/95) with the identification code 
“VivaSight Valencia 2020.” Preoperatively, all patients gave 
written informed consent for the surgical and anesthetic 
procedure.

The primary endpoint of  the study was to analyze the need 
to use fiberoptic bronchoscopy to confirm the correct 
positioning of  the tube during induction and throughout 
the surgical procedure when either the VDLT or the 
cDLT was used for lung isolation. Secondary endpoints 
were respiratory parameters, admission to the intensive 
care unit (ICU), length of  hospitalization, postoperative 
complications, readmission, and 30‑day mortality rate.

For each patient, the following data were recorded: sex, 
age, height, weight, body mass index (BMI), American 
Society of  Anesthesiologists (ASA) physical status 
classification, preoperative forced expiratory volume in one 
second (FEV1), preoperative forced vital capacity (FVC), 
preoperative FEV1/FVC ratio, primary diagnosis, surgical 
procedure, surgical approach, total duration of  operation, 
type of  analgesia, Mallampati score and Cormack–Lehane 
grade, use of  fiberoptic bronchoscopy, VDLT and DLT 
size, tidal volume, positive end‑expiratory pressure (PEEP), 
peripheral capillary oxygen saturation (SpO2), fraction of  
inspired oxygen (FiO2), end‑tidal carbon dioxide (EtCO2), 
peak inspiratory pressure (PIP), need of  continuous 
positive airway pressure (CPAP), ICU admission, ICU 
readmission, length of  hospital stay, hospital readmission, 
postoperative complications (respiratory, hemodynamic, 
airway damage, and others), and mortality. Intraoperative 
variables were collected during three stages: initial two‑lung 
ventilation, during one‑lung ventilation, and during the 
final two‑lung ventilation at the end of  surgery. The 
postoperative observation period was 30 days from the 

techniques, DLTs are still a major and popular method. 
Proper insertion of  DLTs is important for achieving proper 
anesthetic management during thoracic surgery procedures. 
Hypoventilation, inadequate lung collapse, and increased 
risk for postoperative respiratory infections are common 
complications of  a misplaced tube.[4,5] It has been reported 
that blind intubation of  the bronchus alone can be incorrect 
in 32%–48% of  cases.[6] Different methods can be used 
to determine the correct positioning of  DLTs, including 
auscultation, point‑of‑care ultrasound, or respiratory 
pressures, but these are insufficient to confirm the success 
of  selective bronchial intubation.[7,8] Furthermore, the 
patient’s lateral decubitus position during the surgical 
procedure can lead to bronchial extubation or pulmonary 
obstruction, which may seriously compromise ventilation 
and the success of  operation. Therefore, fiberoptic 
bronchoscopy with a flexible fiberscope is the gold standard 
for guiding endobronchial lumen into position and confirm 
correct placement under direct vision.[7,9]

The VivaSight double‑lumen tube or video double‑lumen 
tube (VDLT) is a novel device with an integrated 
high‑resolution camera situated at the end of  the tracheal 
lumen, which allows obtaining real‑time images of  the 
airway during intubation of  the trachea and bronchus 
and intraoperatively during lung surgery.[10,11] Continuous 
visualization of  the carina is a major improvement 
for patient care as intraoperative displacement can 
be diagnosed immediately and corrected.[12] Although 
several studies have shown that the use of  the VDLT 
facilitates faster insertion, high rate of  correct positioning, 
reduction in the need for fiberoptic bronchoscopy, 
and repositioning when necessary,[13‑17] the evidence 
is still limited, particularly regarding differences with 
conventional DLT (cDLT) in various outcome variables. 
Therefore, the present study was designed to provide 
intraoperative and immediate postoperative data in 
patients undergoing thoracic surgery using the VDLT or 
the cDLT for intubation and airway management during 
lung isolation procedures.

METHODS

This was a single‑center retrospective analysis of  patients 
undergoing pulmonary resection from January 2018 to 
September 2019. During this period, 100 patients were 
chosen through a random process with the Microsoft 
Excel program (Microsoft 2018, Version 16.16.16) out of  
about 150 surgeries pertaining to this study, the complete 
data of  which were recovered from the patients’ medical 
records in the electronic database of  the hospital. Inclusion 
criteria were adult patients (≥18 years of  age) undergoing 
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date of  surgery. In addition, direct costs including the 
devices, fiberoptic bronchoscopy, and days of  stay in the 
ICU and in the hospital were calculated for the two study 
groups according to 2017 official data of  the autonomous 
community of  Valencia.

After institutional review board approval, patients were 
chosen according to inclusion and exclusion criteria and we 
created a general database. During this period, 100 patients 
were chosen through a random process with the Microsoft 
Excel program (Microsoft 2018, Version 16.16.16) out of  
about 150 surgeries pertaining this study.

Our objective was to determine the percentage of  cases 
in which the use of  a fiberoptic bronchoscope was 
not required to verify the correct positioning of  the 
endobronchial tube when a VDLT camera was used (main 
hypothesis: the use of  VDLT reduces the use of  fiberoptic 
bronchoscope).

Using the G * Power program, it was estimated that 
the sample size necessary to carry out the project was 
100 patients (50 per group), considering an effect size 
of  87% according to the study by Heir et al. 2018, α 
error = 5%, and statistical power = 99% (1‑beta error 
probability).

Categorical variables are expressed as frequencies and 
percentages and quantitative variables as mean and standard 
deviation (SD). The Chi‑square test with Yate’s correction 
for independent samples was used for the comparison of  
categorical variables between the VDLT and the cDLT 
groups, and the Student’s t‑test or the Mann–Whitney U‑test 
for continuous variables. The effect size of  the differences 
associated with the use of  the VDLT and the cDLT was 
assessed with the Rosenthal correlation coefficient (r). 
Statistical significance was set at P < 0.05. The R statistical 
program (version 3.5.2) was used for the analysis of  data. 
The R Studio statistical program (version 1.1.383) was used 
for the analysis of  data.

RESULTS

The study population included 100 patients (50 in each 
study group), with a total of  69 men and 31 women, 
with a mean (SD) age of  64.1 (1.6) years and BMI of  
26.1 (0.6) kg/m2. Overweight (BMI: 25–29.9 kg/m2) was 
recorded in 50% of  patients of  the VDLT group and in 
52% of  the cDLT group. As shown in Table 1, there were 
no statistically significant differences between patients 
in the VDLT and DLT groups regarding demographics, 
pulmonary function tests, and preoperative data (e.g., 95% 

of  the patients included were ASA II and III). Moreover, 
there were no differences regarding the surgical procedures, 
surgery time, or type of  analgesia applied [Table 2]. 
The most relevant surgical characteristics and analgesia 
results were tumors as the most common indication for 
surgery (90%), wedge resection (44%) or lobectomy (52%) 
as the most frequent surgical procedures, open thoracotomy 
approach in 61% of  cases, and epidural and paravertebral 

Table 2: Surgical characteristics and analgesia
Group 1: 

VDLT
Group 2: 

cDLT
P

Patient primary pathology n (%) 0.50
Tumor 46 (92%) 44 (88%)
Others 4 (8%) 6 (12%)

Surgery procedure n (%) 0.30
Wedge 24 (48%) 20 (40%)
Lobectomy 23 (46%) 29 (58%)
Bilobectomy 2 (4%) 0 (0%)
Pneumonectomy 1 (2%) 1 (2%)

Surgical approach n (%) 0.53
Minimally invasive 21 (42%) 18 (36%)
Open 29 (58%) 32 (64%)

Duration of Surgery per patient (min) 148.80±9.08 154.26±8.34 0.66
Analgesia n (%) 0.37

Epidural 24 (48%) 30 (60%)
Paravertebral 16 (32%) 13 (26%)
Intravenous 10 (20%) 7 (14%)

Surgical resection side n (%) 0.33
Right 27 (54%) 32 (64%)
Left 23 (46%) 18 (36%)

VDLT, Video double‑lumen tubes/VivaSight‑DL; cDLT, Conventional 
double‑lumen tubes; n, number; min, minutes

Table 1: Demographic and anthropometric data. Preoperative 
lung function assessment

Group 1: VDLT Group 2: cDLT P

Sex n (%) 0.66
Men 33 (66%) 36 (72%)
Women 17 (34%) 14 (28%)

Age (years) Mean±SE 64.64±1.45 63.58±1.83 0.65
Height (cm) Mean±SE 166.00±1.31 168.08±1.21 0.24
Weight (kg) Mean±SE 72.83±2.19 75.88±1.85 0.29
BMI (kg/m2) n (%) Mean±SE 25.84±0.57 26.42±0.66 0.51

Underweight (<18.5) 1 (2%) 0 (0%)
Normal range (18.5‑24.9) 15 (30%) 18 (36%)
Overweight (25‑29.9) 25 (50%) 26 (52%)
Obese class I (30‑34.9) 9 (18%) 3 (6%)
Obese class II (35‑39.9) 0 (0%) 0 (0%)
Obese class III (>40) 0 (0%) 3 (6%)

A. S. A. risk n (%) 0.89
I 1 (2%) 1 (2%)
II 25 (50%) 23 (46%)
III 22 (44%) 25 (50%)
IV 2 (4%) 1 (2%)
V 0 (0%) 0 (0%)

FEV1/FVC (%) Mean±SE 70.26±2.06 68.30±1.58 0.45
FEV1 (ml/s) Mean±SE 97.09±3.08 91.13±2.81 0.16
FVC (ml/s) Mean±SE 111.30±2.77 106.93±2.93 0.60

VDLT, Video double‑lumen tubes/VivaSight‑DL; cDLT, Conventional 
Double‑lumen tubes; n, number; SE, Standard error; cm, Centimeters; 
kg, kilograms; ASA, American Society of Anesthesiologists physical 
status; FEV1, Forced expiratory volume in the first second; 
FVC, Forced vital capacity



Granell , et al.: VivaSight double-lumen tube versus conventional double-lumen tube in lung resection

282  Annals of Cardiac Anaesthesia | Volume 25 | Issue 3 | July-September 2022

analgesia in 54% and 29% of  patients, respectively. The 
surgical lung resection side was mostly the right for both 
groups. The mean duration of  surgery was 151.2 (8.7) min.

Details of  intraoperative airway management are shown 
in Table 3. Intubation difficulties according to Mallampati 
score and Cormack–Lehane grade were similar in patients 
assigned to the VDLT or cDLT groups. In this study, we 
included 100 cases using a left cDLT o VivaSight‑DL (this 
device has only a left model) who underwent lung 
resection (right side in 54% of  cases in the VDLT group 
and 64% in the cDLT group) shown in Table 1. The 
number of  patients in whom fiberoptic bronchoscopy 
was required to assess the positioning of  the tube was 
significantly lower in the VDLT group (9/50 [18%]) than 
in the cDLT group (26/50 [52%]) (P = 0.0008). Also, in a 
higher percentage of  patients in the VDLT group than in 
the cDLT, smaller tube diameters were used (P = 0.04). In 
this study, we analyzed the clinical course and postoperative 
imaging tests routinely performed looking for airway 
damages related to the airway management but any 
tracheobronchial or vocal cord injuries were found in any 
group after reviewing carefully the postoperative evolution.

Respiratory parameters during initial two‑lung ventilation, 
during one‑lung ventilation, and during the final two‑lung 
ventilation at the end of  surgery were optimal in the two 
study groups [Table 4]. The mean PEEP used during 
one‑lung ventilation was 7.03 (1.29) cm H2O in the VDLT 
group and 6.25 (0.24) cm H2O in the cDLT group (P = 0.01; 

r = 0.29). Additionally, the mean SpO2 during initial 
one‑lung ventilation was 98.25% (0.28) in the VDLT group 
and 99% (0.13) in the cDLT group (P = 0.04; r = 0.20).

CPAP was used in 1 patient in the VDLT group who had 
preoperatively and intraoperatively persistent SpO2 of  
89% despite intensive maneuvers to correct hypoxemia. 
CPAP of  5 cm H2O was applied in the surgical lung with 
an increase in SpO2 to 97%. In the cDLT group, 3 patients 
undergoing pneumonectomy, bilobectomy, and lobectomy, 
respectively, poorly tolerated one‑lung ventilation and 
required CPAP therapy.

Table 5 shows postoperative clinical results. There were no 
differences in the ICU readmission rate, length of  hospital 
stay, and respiratory and hemodynamic complications. 
None of  the patients died.

Based on costs per day of  hospitalization (341 €), 
days of  ICU stay (1365.29 €), and intubation devices 
(26 € for conventional DTL, 210 € for Ambu disposable 
bronchoscope, and 165 € for a VDLT tube), the total direct 
costs were 4466.92 € in the VDLT group and 4801.88 € in 
the cDLT group (P = 0.58; r = 0.60).

DISCUSSION

The main finding of  the study is that patients undergoing 
lung resection intubated using the VDLT device showed 
a lower requirement of  fiberoptic bronchoscopy to assess 
tube positioning during surgery as compared with patients 

Table 3: Airway management results
Group 1: VDLT Group 2: cDLT P

Mallampati n (%) 0.82
I 20 (40%) 16 (32%)
II 20 (40%) 21 (42%)
III 9 (18%) 12 (24%)
IV 1 (2%) 1 (2%)

Cormack‑Lehane n (%) 0.35
I 35 (70%) 29 (58%)
IIA 9 (18%) 15 (30%)
IIB 5 (10%) 5 (10%)
IIIA 0 (0%) 1 (2%)
IIIB 1 (2%) 0 (0%)
IV 0 (0%) 0 (0%)

FOB n (%) 0.0008
Yes 9 (18%) 26 (52%)
No 41 (82%) 24 (48%)

Tube Size n (%)/men (%)/women (%) 0.05
35 Fr 10 (20%)/1 (2%)/9 (18%) 3 (6%)/1 (2%)/2 (4%)
37 Fr 38 (76%)/30 (60%)/8 (16%) 41 (82%)/29 (58%)/12 (24%)
39 Fr 2 (4%)/2 (4%)/0 (0%) 6 (12%)/6 (12%)/0 (0%)
41 Fr 0 (0%) 0 (0%)

Airway damage n (%) 1
Tracheobronchial injury 0 (0%) 0 (0%)
Vocal cord injury 0 (0%) 0 (0%)

VDLT, Video double‑lumen tubes/VivaSight‑DL; cDLT, Conventional double‑lumen tubes; n, number; FOB, Flexible bronchoscopy; Fr, french
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intubated with the cDLT device (9 patients [18%] vs. 
26 patients [52%), and this difference was statistically 
significant. Our results are in agreement with data of  a 
prospective study of  2,127 patients requiring one‑lung 
ventilation during thoracic surgery reported by Langiano 
et al.[18] in which bronchoscopy was used in 54% of  cases 
to check the correct positioning of  the DLT. These results 
are consistent with a 20%–40% rate of  DLT malpositioning 
verified by fiberoptic bronchoscopy.[19]

The evidence of  the use of  VDLT is still limited. The 
percentage of  patients requiring fiberoptic bronchoscopy 
was 18%, which is similar to the data reported in 
previous studies. In the randomized study of  Heir 
et al.[14] of  38 patients allocated to the VDLT, fiberoptic 
bronchoscopy was necessary in 13.2% of  patients for 
verification of  the final position of  the tube, in 7.7% to 
correct dislodgement, and in 9% to aspirate secretions 
that prevented an adequate view of  the carina and correct 
one‑lung ventilation. However, a systematic review of  
randomized controlled trials of  VivaSight single and 
DLTs with conventional tubes during normal airway and 
expected difficult airway management indicated that studies 
were not conclusive regarding the need for fiberoptic 

bronchoscopy.[10] The present study provides additional 
evidence of  a lower percentage of  patients requiring 
bronchoscopy when using the VDLT device, although 
fiberoptic bronchoscopy remains the gold standard 
to verify correct tube positioning.[7,9] On the contrary, 
adequate visualization and continuous monitoring of  the 
airway provided by the high‑resolution camera allows 
prompt correction and prevention of  complications 
of  a poorly positioned tube, including lobar collapse, 
hypoxemia, and/or postoperative pulmonary infections.[20] 
Studies comparing VDLT with standard DLT reported a 
faster tracheal intubation rate and higher success rate at 
the first attempt for VivaSight.[10] Also, in many studies, 
VDLT has shown to achieve intubation faster and higher 
successful intubation rates as compared to cDLT checked 
by fiberscope in normal and difficult airway scenarios.[21,22]

Regarding appropriate left‑sided DLT, most adult female 
and male patients can be intubated with DLT size 35Fr 
and 39Fr, respectively. Inadequate selection of  the size 
of  DLT may cause airway complications, including severe 
tracheobronchial injury.[23] In our study, the most common 
sizes in both groups were 37Fr, although in patients in the 
VDLT, the average sizes were smaller than those in the cDLT 

Table 5: Postoperative clinical results
Group 1: 

VDLT
Group 2: 

cDLT
P

ICU (days) 0.44
Mean±SE 1.26±0.24 1.40±0.42
Total 63 70

Hospitalization (days) 0.76
Mean±SE 7.46±0.57 8.08±0.79
Total 373 404

ICU readmission n (%) 1
yes 1 (2%) 2 (4%)
no 49 (98%) 48 (96%)

Rehospitalization n (%) 1
yes 4 (8%) 3 (6%)
no 46 (92%) 47 (94%)

Respiratory complications n (%) 0.36
yes 11 (22%) 15 (30%)
Air leak 7 (14%) 11 (22%)
Hypoxemia 1 (2%) 4 (8%)
Air chamber 2 (4%) 0 (0%)
Pneumonia 1 (2%) 0 (0%)
no 39 (78%) 35 (70%)

Hemodynamic complications n (%) 0.18
yes 3 (6%) 7 (14%)
AF 1 (2%) 2 (4%)
HF 0 (0%) 1 (1%)
Bleeding 3 (6%) 4 (8%)
no 47 (94%) 43 (86%)

Other types of complications n (%)
yes 1 (2%) 2 (4%) 1
no 49 (98%) 48 (96%)

Mortality n (%) 0 (0%) 0 (0%) 1

VDLT, Video double‑lumen tubes/VivaSight‑DL; cDLT, Conventional 
double‑lumen tubes; SE, standard error; n, number; ICU, Intensive care 
unit; n, Number; AF: Atrial fibrillation; HF, Heart failure

Table 4: Respiratory parameters
Group 1:VDLT Group 2:cDLT P

Tidal volume (ml/kg) Mean±SE
TLV 1 8.07±0.14 8.44±0.12 0.06
OLV 6.66±0.13 6.70±0.12 0.82
TLV 2 7.99±0.16 8.19±0.15 0.43

PEEP (cm H2O) Mean±SE
TLV 1 5.70±1.48 5.27±0.17 0.21
OLV 7.03±1.29 6.25±0.24 0.01
TLV 2 6.68±1.81 6.31±0.35 0.51

SpO2 (%) Mean±SE
TLV 1 98.25±0.28 99.00±0.13 0.04
OLV 96.80±0.34 96.95±0.32 0.93
TLV 2 98.42±0.30 98.89±0.15 0.57

FiO2 (%) Mean±SE
TLV 1 55.16±1.14 55.51±1.65 0.75
OLV 63.75±1.64 64.33±1.79 0.79
TLV 2 57.91±1.52 61.92±3.90 0.61

EtCO2 (%) Mean±SE
TLV 1 36.60±1.17 37.08±0.45 0.47
OLV 36.25±0.63 36.67±0.54 0.61
TLV 2 35.10±0.65 35.79±0.63 0.48

PIP (cmH2O) Mean±SE
TLV 1 17.74±0.53 17.27±0.48 0.64
OLV 21.52±0.65 21.68±0.68 0.87
TLV 2 19.12±0.82 19.47±1.35 0.93

CPAP n (%) 0.77
Yes 1 (2%) 3 (6%)
No 49 (98%) 47 (94%)

VDLT, Video double‑lumen tubes/VivaSight‑DL; cDLT, Conventional 
double‑lumen tubes; SE, Standard error; TLV1: initial two‑lung 
ventilation; OLV, One‑lung ventilation; TLV2, final two‑lung ventilation; 
SpO2, peripheral capillary oxygen saturation; FiO2, Fraction of inspired 
oxygen; EtCO2, End‑tidal carbon dioxide; PIP, airway peak inspiratory 
pressure; CPAP, Continuous positive airway pressure; n, number
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group. Complications related to intubation using either the 
VDLT or the cDLT did not occur. In a systematic review, 
soft tissue trauma, dysphonia, sore throat, hematoma, and 
bleeding have been reported as complications of  VivaSight, 
and due to the outer thickness, a smaller‑sized DLT may 
be necessary.[10] In 1 out of  8 patients reported by Dean 
et al.,[11] tracheal intubation with size of  the VDLT calculated 
according to biometric criteria (sex, weight, and height) 
was unsuccessful after two attempts to pass below the 
subglottis and a conventional 35Fr DLT was easily passed 
into the correct bronchus. Other authors have also referred 
unsuccessful intubations and the need to use VivaSight‑ DL 
of  smaller sizes than 35Fr; thus, cDLT of  32Fr have been 
used.[15] In the study by Dean et al.,[11] a comparison of  the 
VDLT 37Fr tube with a Mallinckrodt 37Fr DLT showed 
that the external diameter of  the VDLT was 36% greater 
than the Mallinckrodt 37Fr DLT (15 vs. 11 mm), owing to 
the profile of  the camera, and it was speculated that this 
may have impeded the passage of  the tube into the trachea. 
When we started using the VDLT in our hospital, we had 
a similar experience with respect to the need to use a lower 
VDLT caliber as the previous authors informed.[11,15] In 
our study, there were significant differences in the size of  
the devices in a homogeneous population, with smaller 
sizes in the VDLT group, without any tracheobronchial 
or vocal cord injuries in either group after reviewing the 
clinical course and postoperative imaging tests routinely 
performed. These results indicate that the optimal size of  
the VDLT may be slightly smaller than the corresponding 
size of  the cDLT in order to avoid complications that in 
other studies have been associated with the use of  DLTs 
with an integrated camera[10]; however, this would require a 
future verification through a prospective study.

Regarding the ventilatory parameters used, a difference was 
observed in SpO2 during the initial two‑lung ventilation, 
although it was optimal (>98%) in both groups. Regarding 
the PEEP used during OLV, it was slightly higher in the 
VDLT group, with an average PEEP between 6 and 
7 cmH2O in both groups, which coincides with the opinion 
of  other authors who published that protective lung 
ventilation includes a PEEP between 5 and 8 cmH2O.[24]

Total duration of  the surgical procedure was slightly 
shorter in the VDLT group as compared to patients in the 
cDLT, but differences were not significant. Other studies 
have shown that the median duration of  intubation with 
visual confirmation of  tube position was significantly 
reduced using the VivaSight‑DL (VDLT) compared with 
the cDLT[16,17] because of  the lower need for fiberoptic 
bronchoscopy during intubation or surgery.[16] In our 
retrospective study, it was not possible to measure the 

intubation time in each group, but we did observe a 
significant reduction in the need to use the fiberscope in 
the VDLT group, which may justify the reduction in total 
operative time; however, this should be confirmed with a 
prospective study in which intubation time is also evaluated. 
Moreover, a higher rate of  successful intubation at the first 
attempt with the VivaSight‑ DL has also been reported.[10]

In a cost‑effectiveness analysis conducted from a healthcare 
sector perspective in Denmark, the cost of  using VDLT 
was 299.96 US$ per procedure versus 347.61 US$ for a 
cDLT with a reusable bronchoscope and the incremental 
cost‑effectiveness ratio was 51.06 US$ per bronchoscopy 
avoided.[25] In our study, the mean direct costs per patient 
associated with the use of  the VDLT or cDLT, disposable 
fiberoptic bronchoscopies, and days of  ICU and hospital 
stay was somewhat lower in the VDLT group, but without 
statistically significant differences. Therefore, we can 
indicate that the use of  VDLT is cost‑effective, both 
when using disposable or reusable fiberscopes to check 
the correct position of  the DLT.

On the contrary, differences in other intraoperative and 
ventilatory variables as well as in postoperative outcomes 
were not registered and surgical procedures were completed 
successfully in all patients. None of  the patients died at 
30 days after surgery.

In this study, the use of  VDLT as compared with cDLT 
reduced the need of  fiberoptic bronchoscopy to check 
correct tube positioning in patients undergoing lung 
resection surgery. Smaller sizes appear to be adequate when 
using VDLT devices as compared with cDLTs, but more 
studies are needed in the future to confirm this result.

In our opinion, this study is of  great interest because it 
is a usual clinical practice study comparing conventional 
double‑lumen tubes vs. VDLT that analyzes the real need 
to use a fiberscope to verify the correct lung isolation.

Regarding the limitations of  the present study, it should be 
noted that it consists of  a single‑center and retrospective 
study; the latter aspect may require adjustment of  the 
parameters that could be evaluated in the future.

The conclusions of  this study are that the use of  VDLT reduces 
the need to check lung isolation by fiberscope with respect to 
the use of  standard DLT; furthermore, it is proven that the 
use of  smaller VDLT calibers with respect to the cDLT group 
is a safe clinical practice from the point of  view of  airway 
management, ventilation, and incidence of  complications. 
Finally, we can indicate that the use of  VDLT is cost‑effective, 
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both when using disposable or reusable fiberscopes to check 
the correct position of  the double‑lumen tube.
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