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Abstract

Background: The insertion depth of the bronchial blocker demands precise positioning and bronchoscopic confirmation. This
study aims to investigate the parameters that influence the insertion depth of bronchial blockers in thoracic surgery. Methods: 110
adult patients receiving thoracic surgery at Yichang Central People's Hospital were recruited as study participants. Age (A),
gender (G), weight (W), and height (H) of patients were recorded. Following general anesthesia, a single-lumen tube was
intubated. The bronchial blocker was placed using a video flexible scope at the optimal position in the left or right main bronchus,
noting the depth (D) of tube insertion. Pearson correlation analysis and linear regression analysis were conducted on the data.
Results: There was a significant gender difference in the insertion depth of the bronchial blocker (P < 0.01); There was no
statistically significant difference in insertion depth between the left and right sides (P > 0.05). Height was significantly
correlated with the insertion depth of the bronchial blocker (P < 0.01). Weight showed a weak correlation with insertion depth (P
<0.05), and age showed no correlation with insertion depth (P > 0.05). The single-factor linear regression equation for height and
the insertion depth was D = 5.841 + 0.138H (coefficient of determination R? = 0.42). The multivariate linear regression equation
with height, weight, and age as independent variables was D =2.638 + 0.158H - 0.017W + 0.016A (coefficient of determination
R? = 0.51), indicating a better linear fit than the former. Conclusion: The multivariate linear regression equation D = 2.638 +
0.158H - 0.017W + 0.016A can be used to quickly predict the insertion depth of bronchial blocker, which can then be confirmed
visually with flexible scope techniques.
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1. Introduction

The double lumen tube (DLT) intubation and Bronchial DLT intubation is characterized by higher operational diffi-
Blocker (BB) insertion are two commonly used methods for  culty, longer positioning time, and a higher risk of airway
implementing one-lung ventilation in clinical settings [1, 2]. injury. In contrast, BB offers advantages such as easier inser-
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tion, less injury, shorter insertion time, and fewer complica-
tions [3, 4]. Although many different types of BB have been
widely used in thoracic surgery, imprecise insertion of BB can
lead to prolonged insertion times, poor lung collapse quality,
and adverse outcomes such as hypoxemia after one-lung
ventilation [5, 6]. Thus, quickly predicting BB insertion depth
and accurate positioning are crucial for airway management
during thoracic surgeries. Traditional localization methods
after BB insertion include auscultation, monitoring of partial
pressure of carbon dioxide at the end of expiration and peak
pressure of airway, and ultrasonic localization. These methods
are time-consuming, complicated to operate, and inaccurate
[7-9]. The purpose of this study is to investigate a quick
method for BB insertion depth prediction and to explore the
factors that affect BB insertion depth.

2. Materials and Methods

The study was approved by the Ethics Committee of the
Yichang Central People's Hospital (N0.2025-061-01). 110 adult
patients (age > 18 years old) who underwent elective thoracic
surgery in Yichang Central People's Hospital from March 2024
to March 2025 were selected, ASA I~ I1I, regardless of gender.
The types of surgery included thoracotomy or thoracoscopic
lobectomy, esophageal surgery, and mediastinal surgery. All the
selected patients had no history of serious heart, lung, liver, and
kidney diseases, gastroesophageal reflux, respiratory tract in-
fection, and abnormal airway anatomy.

All patients were fasting and drinking before the operation.
After entering the operation room, peripheral venous and left
radial arteries were established. ECG, HR, SpO,, and MAP
were monitored. After preoxygenation, anesthesia induction
was performed by intravenous midazolam 0.05mg/kg,
sufentanil 0.6pg/kg, propofol 2mg/kg, and rocuronium
0.5mg/kg. After mandibular relaxation, a 7.5 mm sin-
gle-lumen endotracheal tube and BB (Yichang Humanwell
Bronchial Blocker; Yichang Humanwell Pharmaceutical CO.,
LTD, Yichang, China) were inserted sequentially. Then using
avideo flexible scope to locate the optimal placement position
of BB: (1) The carina and the openings of the left and right
main bronchi were observed through the tracheal catheter, and
the blue cuff edge of BB was just below 2cm below the carina

level; (2) The opening of the distal left upper lobe and lower
lobe bronchus can be seen through the left bronchus. The
opening of the distal right upper lobe, middle lobe, and lower
lobe bronchus was not blocked by the BB in the right bron-
chus. In case of poor alignment, the proper position of BB was
adjusted by a video flexible scope, and the actual insertion
depth of BB was recorded again.

3. Statistical Analysis

Statistical analysis was performed using Stata 15.0 statistical
software. The data was presented as mean =standard deviation
for continuous variables. The independent samples t-test was
used to compare parametric data intergroup. Pearson correlation
analysis was utilized to examine the correlation of the data.
Linear regression explored the influencing factors of BB inser-
tion depth and a regression equation was established. A p-value
of < 0.05 was considered statistically significant.

4. Results

A total of 110 patients were included, including 57 males
and 53 females. Compared with men and women, there are
significant differences in height and weight (P < 0.01), but
there is no significant difference in age (P > 0.05) (Table 1).
The average insertion depth of BB was 28.27+1.58cm. The
results of the stratified analysis showed that there was a sig-
nificant difference in the insertion depth between the genders
(P <0.01), but there was no significant difference in the in-
sertion depth between the left and right sides (P > 0.05) (Table
2). Pearson correlation analysis showed that the height (r =
0.642, P <0.01) was significantly correlated with the insertion
depth of BB (Figure 1) and body weight (r = 0.211, P < 0.05)
was weakly correlated with it. There was no correlation be-
tween age and the insertion depth of BB (P > 0.05). The linear
regression equation between height and BB insertion depth
was D=5.841+0.138H (the determination coefficient R?>=0.42)
(Figure 2). The multivariate linear regression equation be-
tween height, weight, age, and the insertion depth of BB was
D=2.638+0.158H-0.017W+0.016A (the determination coef-
ficient R?>=0.51), which was better than the former.

Table 1. Patient Demographics.

Male (n=57) Female (n=53) Average P
Height (cm) 167.09+6.59" 157.83+4.63 162.63+7.36 0.000
Weight (kg) 65.48+10.83" 55.81+8.95 60.82+11.05 0.000
Age (years) 61.86+10.08 62.66=10.68 62.25+10.33 0.687

NOTE. Data are presented as mean + standard deviation.
* Statistically significant.
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Table 2. BB insertion depth data.

Average Gender
Male Female
Depth (cm) ~ 28.27+1.58 29+1.51" 27.5+1.26
* Statistically significant.
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Figure 1. Pearson correlation analysis between height and insertion
depth.
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Figure 2. Linear regression analysis of height and insertion depth.

5. Discussion

Various thoracic operations such as lobectomy, esophageal
surgery, and mediastinal surgery have increased in recent
years. Effective lung isolation technology and high-quality
lung collapse are important to ensure the success of thoracic
surgery [10, 11]. Although DLT intubation is the most com-
monly used method to implement one-lung ventilation at
present, it has the following shortcomings: (1) The lumen of

Position
P Left Right P
0.000 28.18+1.51 28.34+1.54 0.577

26

DLT is thick, and it is difficult for some patients with difficult
airways to intubate. (2) It is easy to cause airway injury, such
as sore throat, hoarseness, and tracheal mucosa injury. (3) It is
difficult to use DLT to carry out one-lung ventilation for
children with thin trachea and patients with tracheostomy.
Compared with DLT, BB is commonly used due to its benefits,
which include its easy operation, selective blockage of the left
and right bronchi, and less physiological damage [12, 13]. At
present, there are many methods to locate BB after insertion,
such as auscultation, positioning according to the partial
pressure of carbon dioxide at the end of respiration, airway
pressure, etc., but there have been instances of significant
inaccuracies in these methods [14, 15]. Although the video
flexible scope confirmation is the gold standard for position-
ing, it may be difficult to position patients with excessive
airway secretions and abnormal airway anatomy.

In recent years, it has been reported that ultrasound is used
to evaluate the depth of intubation in children, and the depth
of intubation is calculated by body surface markers and other
factors, but there are few studies to predict the insertion depth
of BB used in thoracic surgery [16-19]. Eldawlatly et al. [20]
confirmed that the intubation depth of left DLT was signifi-
cantly related to the height and obtained the equation that
predicted the intubation depth of left DLT. Our study analyzed
the correlation between height, weight, age, and the insertion
depth of BB and found that height was significantly correlated
with the insertion depth of BB (r = 0.642). Meanwhile, we
performed single-factor linear regression and multi-factor
linear regression and obtained the corresponding linear re-
gression equations. This is different from the previous studies
in that after determining the correlation between single-factor
independent variables and dependent variables, multi-factor
independent variables are included for multi-factor linear
regression analysis, and it is found that the fitting degree of
multi-factor linear regression is better (determination coeffi-
cient R?=0.51). On the one hand, it reduces the inaccuracy of a
single factor in predicting the insertion depth of BB, on the
other hand, it evaluates the insertion depth of BB from mul-
tiple factors, which improves the accuracy of prediction re-
sults.

This study has some limitations. First of all, our study did
not include children patients, so the research conclusion may
be more suitable for adults. Secondly, this study did not dis-
cuss the influence of the insertion depth of BB on other in-
dexes such as hemodynamics and oxygenation. Thirdly, the
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airway anatomical characteristics of different patients are
different, there may be failure cases of BB insertion.

6. Conclusions

In conclusion, the multi-factor linear regression equation
D=2.638+0.158H-0.017W+0.016A with height, weight, and age
as independent variables can be used as a rapid method to predict
the insertion depth of BB. Future research can explore the in-
fluence of more different factors on the insertion depth of BB.
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