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Abstract

Objective: To observe the effectiveness and safety of the multi-
functional intubating laryngeal mask airway (LMA) under a jet
ventilator applied in EBUS-TBNA technique.

Methods: A total of 60 patients who received painless EBUS-
TBNA were randomly divided into two groups, M and P, out of
which group M patients used a normal laryngeal mask
supplemented with positive pressure mechanical ventilation,
while in group P, a multi-functional intubated laryngeal mask
was placed along with a jet ventilator for regular jet ventilation.
Mean Arterial Pressure (MAP), Heart Rate (HR), arterial blood
gas levels (PaO, and PaO), operation time, WAKE score,
patient and surgeon satisfaction were compared between the
two groups.

Results: Although the hemodynamics of both groups were
stable, the intraoperative and postoperative PaO, levels were
significantly higher postoperatively than in preoperative
assessment (p<0.05) while the intraoperative and postoperative
PaO, levels of group P were more stable than group M which
was statistically significant (p<0.05). While there were no
statistically significant differences in the operation time, WAKE
score or patient satisfaction between the two groups (p>0.05),
the surgeon satisfaction in group P was greater than the group
M which was statistically significant (p<0.05).

Conclusion: The application of multi-functional LMA in EBUS-
TBNA is a safe and ideal ventilation method, with stable
intraoperative hemodynamics, PaO, and PaO, levels, as well as
both patient and surgeon satisfaction.

Keywords: Laryngeal mask airway; Jet ventilation; Constant
frequency; Endobronchial Ultrasound-Guided Transbronchial
Needle Aspiration (EBUS-TBNA)

Introduction

Lung cancer is the most common cancer and a leading cause of
mortality worldwide which can be divided into two categories: Small
Cell Lung Cancer (SCLC) and Non-Small Cell Lung Cancer (NSCLC)
[1,2]. NSCLC accounts for 75%-80% of all lung cancer cases with
high morbidity and mortality rates and can be classified into squamous
cell carcinoma, adenocarcinoma, and large cell lung cancer according
to its differentiation degree, morphological and biological
characteristics [3]. Endobronchial Ultrasound-Guided Transbronchial
Needle Aspiration (EBUS-TBNA), first developed in 2002, has
emerged as a new diagnostic tool for facilitating the diagnosis of
peripheral lung lesions and was recommended by the National
Comprehensive Cancer Network (NCCN) along with the American
College of Chest Physicians (ACCP) in 2007 as a novel diagnostic
technology for preoperative lymph node staging of lung cancer and as
a routine mediastinal and hilar lymph node biopsy method [4] and was
introduced to China in 2008. Presently, EBUS-TBNA has proven to be
an effective and minimally invasive tool for diagnosing mediastinal
lymph node staging in pulmonary malignant tumors as well as the
lung and mediastinal space-occupying lesions along with the diagnosis
of unexplained hilar and mediastinal lymph node enlargement [5]
while in China; this operation is mostly performed either in local
anesthesia or local anesthesia combined with intravenous (V) drug
sedation, as the relative general anesthesia methods are slightly
inadequate. This study aimed to assess the self-developed and patented
multi-functional intubated laryngeal mask (Patent No.: ZL 2019 2
2309568.2) (hereinafter referred to as the patent laryngeal mask) in the
Normal Frequency Jet Ventilation (NFJV) and its application to
EBUS-TBNA for observing its effectiveness and safety, which are
now reported as follows.

Materials and Methods

Normal information

A total of 60 patients (aged 33-72 years) who received painless
EBUS-TBNA in Xiamen Respiratory Disease Hospital between
December 2018-December 2019 were selected, including 38 males
and 22 females, weighing 49-77 kg, BMI 19.1-30.8 kg/m2, American
Society of Anesthesiology (ASA) grade score lI-Ill, and cardiac
function grade 1-2. Although, the patients had no drug allergy history,
severe chronic obstructive pulmonary disease, severe restrictive lung
disorders, no obvious abnormality was found in the three major
preoperative routine laboratory investigations, namely, liver and
kidney function, coagulation function, and Electrocardiogram (ECG)
examination. All 60 patients were randomly divided into two groups,
30 cases in each group: group M was considered a positive pressure
ventilation group with anesthesia machine using common LMA, while
group P was a jet ventilation group with patented LMA; no
statistically significant difference in general information was observed
between the two groups (p>0.05), indicating that they were
comparable with each other’s characteristics. This study was approved
by our Medical Ethics Committee, and informed consent forms were
signed by all the patients before the study commenced.

Methods

Anesthesia: After eight hours of fasting, patients were forbidden to
drink two hours before the operation. After the proper patient
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placement, the upper limb veins were opened and connected to a
multi-function monitor to perform non-invasive Blood Pressure (BP),
ECG, pulse oximetry (SpO), End-Tidal Carbon Dioxide (PETCO),
and Bispectral Index (BIS) monitoring. Radial artery puncture and
catheterization were performed under local anesthesia with 2%
lidocaine (0.5 ml), and both groups were given a slow IV injection of
dezocine (0.1 mg/Kg) 15 min before the operation. Both groups were
also given slow IV injections of propofol (2 mg/Kg) and rocuronium
(0.6 mg/Kg) before the surgery, with mask-assisted ventilation. After
the spontaneous breathing disappeared, group M was placed in an
ordinary laryngeal mask, and an anesthesia machine was utilized for
positive pressure mechanical ventilation; the parameters were adjusted
constantly according to the ventilation situation while the group P was
given a patented laryngeal mask and a jet ventilator was corporated
(produced by Jiangxi Teli Anesthesia and Respiration Equipment Co.
Ltd.), Model TKR-400T high-frequency jet ventilator) containing
NFJV (inhaled oxygen concentration 100%, jet ventilation frequency
20-25 times/min, inhalation-expiration ratio 1:1, jet pressure
0.09MPa). After successful anesthesia induction and assessment of
any untoward occurrence, the lymph node puncture location was
determined according to the eighth edition of the lung cancer staging
system (TNM classification) published by the International
Association for the Study of Lung Cancer (IASCL) in 20176. During
the operation, propofol (4-8 mg/kg/h) was continuously pumped while
remifentanil (0.05-2 pg/kg/min) was used to maintain anesthesia
along with intermittent dose adjustment according to the patient’s vital
signs for maintaining the BIS value at (40-60). If the patient’s SpO
was less than 90% during the operation, the operator withdrew the
bronchoscope and gave hyperbaric oxygen therapy in a closed
environment followed by admission into PACU for postoperative
observation.

Observation index: The MAP and HR were recorded just before
anesthesia (T0), ten minutes after the bronchoscope passed through the
glottis (T1), 20 min after the bronchoscope passed through the glottis

(T2), and five minutes postoperatively (T3) along with arterial blood
gas levels (PaO, PaO) while the number of hypoxic patients
(SpO.<90%) who, after withdrawal from bronchoscopy, underwent
hyperbaric oxygen therapy during the operation as well as the total
operating time was recorded. In patients who recovered from
consciousness, the Steward recovery scoring system was performed
(total score: 6 points: Consciousness; 2 points for fully awakened, 1
point for responding to stimuli, 0 point for non-response to stimuli;
Airway patency-2 points for coughing according to instructions or
crying, unobstructed airway maintenance, equivalent to 1 point, the
airway needs to be supported, equivalent to 0 point; limb mobility-2
points for intended limb activities, 1 point for unintended limb
activities, absence of activity, equivalent to 0 point). Patients were also
asked about intraoperative awareness and anesthesia satisfaction
which was evaluated by the surgeon during the operation.

Statistical analysis

Statistical software (SPSS19.0) was used for data analysis;
measurement data were expressed as mean + standard deviation (+s)
whereas a two-sample t-test was used for comparison between groups,
Chi-square test (c2) was used for assessing count data, and p<0.05
indicated that the difference was statistically significant.

Results

Hemodynamics

The MAP of the two patient groups measurement just before
anesthesia (T0), ten minutes after the bronchoscope passed through the
glottis (T1), 20 min after the bronchoscope passed through the glottis
(T2), and five minutes postoperatively (T3) along with the difference
in HR was not statistically significant (p>0.05), as mentioned in Table

Group Number of cases Observation item TO T1 T2 T3

Group M 30 MAP(mmHg) 90.4+11.4 91.8+13.3 89.1+9.8 89.9+12.9
HR(/min) 74.1+10.8 73.7+9.6 75.0 £10.1 72.4+10.2

Group P 30 MAP(mmHg) 88.8+11.8 89.9+12.8 87.6 £10.1 89.3+11.1
HR(/min) 73.6+11.2 73.9+10.2 75.2+10.3 73.4+10.8

Table 1: Vital signs of the two groups of patients (+s)

Note: MAP: mean arterial pressure; HR: heart rate; ImmHg =
0.133 kPa.

Arterial blood gas levels

The PaO levels of both the groups at ten (T1) and 20 (T2) minutes
after the passing of bronchoscope through the glottis as well as five
minutes after the end of the operation (T3) increased when compared
to the preanesthetic stage (T0) while the difference was statistically

significant (p<0.05), while the difference between the two groups at
the above-mentioned time points was not statistically significant
(p>0.05), as is seen in Table 2. The group M findings revealed that the
PaO, levels at 20 min after the bronchoscope passed through the
glottis (T2) and five minutes postoperatively (T3) decreased as
compared to the preanesthetic stage (TO), which was statistically
significant (p<0.05); when both groups P and M were compared, the
difference in PaO level, at 20 min after the bronchoscope passed
through the glottis (T2) and five minutes postoperatively (T3) was
statistically significant (p<0.05), as depicted in Table 2.
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Group Number of cases Observation item TO T1 T2 T3
Group M 30 PaO2(mmHg) 84.3+19.4 299.7 £ 109.8a 302.1 £ 116.5a 237.0 £102.7a
P=0.000 P=0.000 P=0.000
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PaCO2(mmHg) 37.6+4.9 38.7+4.9 39.7 * 43b | 39.7 + 3.8b
P=0.000 P=0.000
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Table 2: Arterial blood gas of two groups of patients (+s)

Note: Compared with the same group before anesthesia, a: P<0.05;
compared with M group, b: P<0.05; PaO,: arterial oxygen partial
pressure; PaCO,: arterial carbon dioxide partial pressure.

Other findings

There was no significant difference between the two patient groups

in terms of operating time, recovery score, and patient satisfaction
(p>0.05), as is seen in Table 3, while the difference in satisfaction
between the two surgical groups performing the procedure was
statistically significant (p<0.05), mentioned in Table 3. None of the
patients in the two groups developed hypoxemia or its awareness
during the procedure.

Group Number of cases Operating time (min) Awakening score Patient  satisfaction Doctor  satisfaction
(min) (case%) (case%)

Group M 30 329+6.2 59+0.3 30 (100%) 24 (80%)

Group P 30 33.4+6.1 58+0.4 30 (100%) 30 (100%)

Table 3: Operation time, wake-up score, and patient's doctor satisfaction in the two groups.

Note: Compared with M group, b: P<0.05.

Discussion

Although Conventional Transbronchial Needle Aspiration (C-
TBNA) has been widely used for more than 30 years, with sensitivity
close to 70%-80% [7], the introduction of EBUS-TBNA, a recently
developed endoscopic technique, is now mainly being used for the
diagnosis of lung tumors, cancer as well as evaluation of preoperative
staging and diagnosis of unexplained mediastinal or hilar
lymphadenopathy. Despite the fact that C-TBNA examination is still
one of the most conventionally used techniques for preoperative
examination and diagnosis of lung cancer, it’s possible replacement by
EBUS-TBNA, an approach that displays more useful diagnostic
adequacy, is still ambiguous [8].

As EBUS-TBNA displays the vascular loop and the outer bronchial
wall lesions in real-time visualization and eludes inadvertent vascular
injury or puncture marks, there is a vast improvement in the diagnosis
rate; while the sensitivity of the lung cancer diagnosis and mediastinal
lymphadenopathy is 82%-97%, along with the specificity of 82%-
97%, thereby implying that due to nearly 100% diagnostic accuracy, it
has become an effective approach for lung cancer diagnosis and
mediastinal staging [9,10]. An ultrasonic bronchoscope is a device
comprising of an ultrasound probe attached with a special suction
biopsy needle in front of the bronchoscope, which is used for
transbronchial needle aspiration biopsy under real-time ultrasound
guidance and helps in confirming the blood vessel’s position and
preventing its accidental penetration. The ultrasonic bronchoscope has
a 6.5 mm diameter, which is thicker than ordinary bronchoscopes, but
creates a greater stimulation when passing through the glottis,
however as EBUS-TBNA, during the examination requires repeated
biopsy near the carina or on the bronchial tube wall that causes great
irritation to the carina and surrounding tracheal mucosa; thus, causing

great difficulty in tolerating and cooperating with the examination
without anesthesia. EBUS-TBNA is usually performed under local
anesthesia or local anesthesia combined with 1V drug sedation, while
the commonly used local anesthesia is 7% lidocaine aerosol that can
be sprayed locally in the oral, nasopharyngeal cavity and airway or a
local spray with 2% lidocaine (5-10 ml). Operating under simple local
anesthesia often has several disadvantages like choking, suffocation,
nausea, and vomiting experienced by the patients making them quite
difficult to cooperate. Moreover, it can also damage the respiratory
tract’s mucous membranes and the vocal cords while causing
cardiovascular and cerebrovascular accidents and Post-Traumatic
Stress Disorder (PTSD) in the whole body. At the same time, due to
the requirement of multiple biopsies of lymph node sets, the time for
each investigation varies depending on the lymph node location,
which inevitably increases the amount of local anesthetic being used
and greatly increases the risk of local anesthetic poisoning if the
inspection time is extended. Yehong X et al. reported that 7%
lidocaine aerosol (3-5 mL) was sprayed on the throat, 2% lidocaine (2
mL) orally, and midazolam (2 mg) was used for sedation in patients,
whereas Jiayuan S et al. added Dulan Ding (25-50 mg)
intramuscularly; when compared with local anesthesia, the patient’s
comfort and acceptance was greatly improved, hence the local
anesthetic dosage might be reduced simultaneously in such cases.
Propofol sedation, commonly in combination with dexmedetomidine
or remifentanil, is used clinically to maintain anesthesia, as
dexmedetomidine is a highly selective a2 adrenergic receptor agonist
with good sedative and analgesic effects and does not cause any
respiratory depression, unlike other sedatives1l. Although the above-
mentioned anesthetic agents are short-acting and have less
accumulated effect, their combined usage along with inherent drug
synergistic effects promote hemodynamic stability as well as safe
airway management in the concerned patients [12,13] reported that a
remifentanil infusion at a rate of 0.075 pgkg—1 min—1 can provide
adequate sedation for Awake Fiberoptic Bronchoscopy Intubation
(AFOI), which was further validated by the finding of [14] that the

*Page 30of 6«



Volume 11 « Issue 2 * 1000090

Citation:
Technique. Analg Resusc: Curr Res 11:2.

Shan L, Peng J, Zhu W, Xu X (2022) A Clinical Study on the Application of Multi-Functional Intubating Laryngeal Mask Airway in EBUS-TBNA

maintenance dose of remifentanil is 0.02~0.08 pugkg—1min-1 for an
adequate response. Another study conducted on the sedative effect in
the AFOI process [15] revealed the maintenance dose of
dexmedetomidine as 0.1 ~ 0.7 pgkg-1h-1. Additionally, the
remifentanil and dexmedetomidine dosage in the present study were
determined based on the above-mentioned studies, which depicted that
due to usage of patient appropriate dose, decreased choking was
observed along with a significant reduction of the body movement and
a greater improvement in the postoperative analgesic effect and
satisfaction. However, the general anesthetic agents’ application in IV
anesthesia can greatly increase the possibility of patients experiencing
posterior tongue fall, respiratory depression, and sharp fluctuations in
BP and HR, simultaneously, the airway obstruction with the
bronchoscope makes it more difficult for anesthesiologists to manage
airway patency whereas, in some instances, many EBUS-TBNA
patients are elderly patients afflicted with cardiopulmonary diseases,
and have poor tolerance to hypoxia. Therefore, optimizing the
anesthesia induction along with proper airway management and
avoiding avoid complications such as intraoperative hypoxemia is
essential for a positive patient outcome during anesthesia.

In addition to local anesthesia induction, using local anesthesia
combined with IV sedation preserves spontaneous breathing while
employing general anesthesia with (LMA)-assisted ventilation in some
cases is also used in painless bronchoscopy, which effectively reduces
the occurrence of intraoperative hypoxemia. Another factor affecting
the anesthetic output is the usage of fiberoptic bronchoscopy that
usually occupies the entire airway as well as affects breathing and is in
accordance with another study that the stimulation and obstruction of
the fiberoptic bronchoscope can reduce the patient’s PaO. level by 8-
20 mmHg [16]. Although a thicker tube and usage in tracheal
intubation makes an ultrasonic bronchoscope very inconvenient for
entering and exiting while operating, so on this basis, a precise
management model was developed for positive pressure mechanical
ventilation of the anesthesia machine, including the application of
laryngeal mask after general anesthesia induction in EBUS-TBNA.
However, there were still some drawbacks that hampered the smooth
functioning during the operation, like, firstly, the outer mouth of the
laryngeal mask should be permitted for entering and exiting during the
bronchoscopy procedure, but due to incomplete closure, it resulted in
gas leakage. Also, the parameters displayed by the anesthesia machine
truly did not reflect the effective tidal volume due to the occurrence of
certain conditions like insufficient ventilation, excessive ventilation, or
excessive tidal volume that might cause barotrauma risk due to high
airway pressure; and as the operation progressed, anesthesiologists
adjusted the anesthesia machine parameter constantly, that increased
the workload with undue distractions.

Presently, there are numerous High-Frequency Jet Ventilation
(HFJV) technologies applied to the conventional bronchoscopy
procedure; the steps for airway patency are enumerated as follows:

1. The ventilation catheter is inserted directly into the other side of
the nostril.

2. Thereafter, the urinary tube is inserted through the other side of
the nasal cavity to the middle of the trachea and connected via the
urethral tube to the high-frequency ventilator.

3. The optimal placement for the HFJV needle tube is 2-3 cm near
the mouth of the laryngeal mask tube.

4. The needle tube enters the bronchoscope’s suction hole and is
further inserted 5 cm down and is connected to the endoscope mask.

5. The sputum suction tube gets attached to the bronchoscope,
making the opening end of the suction tube 7-8 cm away from the end
of the bronchus lens.

6. Initiation of HFJV results in micro catheter being tethered at the
front end of the bronchoscope, along with a simultaneous supply of
oxygen during the entire procedure that makes it efficacious,
nevertheless further research should be ensured so that we use this
novel modality in the best possible way.

Since high-frequency vibration accelerates the gaseous diffusion as
well as produces bias flow due to the gaseous movement back and
forth in the bronchus, resulting in the expansion of lung tissue
asynchronously, that is conducive to oxygenation while avoiding
carbon dioxide retention and hypercapnia [17]. Henceforth, for smooth
procedural functioning, HFJV technology application in EBUS-TBNA
has also been in consideration for a while; however, several
preliminary experiments have proved that some HFJV features are not
suitable for adapting to EBUS-TBNA working mechanism namely,
HFJV often uses a low tidal volume with an inherent risk of carbon
dioxide accumulation in the long-term use[18,19] reported that the
HFJV mode incorporating I-gel laryngeal mask was utilized for
mechanical ventilation in the EBUS-TBNA operation, which must be
further supplemented by the inclusion of intermittent manual
ventilation for reducing hypercapnia adequately. Moreover, in our
study, HFJV was used in conjunction with a common laryngeal mask
at a breathing rate of 60-150 breaths/min while the HFJV catheter
opening was adjusted 2-3 cm further into the mouth of the laryngeal
mask catheter, although the smaller tidal volume, faster frequency,
along with a low airway pressure (7~10 cm H20) and the exhalation
resistance which might not induce barotrauma20 and cause the least
interference to the cardiac blood flow while undergoing the operation
[21,22]. However, a considerable number of patients cannot maintain
good oxygenation; as a result, HFJV often uses a low tidal volume,
causing a risk of carbon dioxide accumulation in the long-term
application due to the inability of HFJV to reach the lungs owing to
improper lumen curvature of a common laryngeal mask.
Consequently, if the HFJV catheter [23] employed in the
bronchoscopy enters the subglottis for jet ventilation, the resultant jet
ventilation might interfere with the ultrasound imaging and adversely
affect the procedure’s outcome despite good oxygenation levels.

In our study, a multi-functional intubation laryngeal mask was
independently developed thus, improving the size and curvature of the
cavity at the laryngeal mask tip, which made it more conducive to the
passage of ultrasound bronchoscopy. The laryngeal mask was
equipped with an inner tube having an inner diameter of one cm and
was soft in texture and could be extended till the subglottis with the
ultrasonic bronchoscope along with opening up the respiratory tract
for making it more conducive for the gaseous diffusion entering and
exiting the mask. Additionally, the mask lumen’s upper section was
provided with two openings, one for the jet ventilation inlet and the
other one was for the oxygen inlet, which could supply oxygen while
the jet ventilation, increased the oxygen concentration involved in the
venturi mask device, which further improved oxygenation. After the
commencement of the operation, the inner tube returned to the glottis
without irritating the respiratory tract during extubation, while NFJV
(20-25 times/min) was chosen after considering the long operating
time of EBUS-TBNA and the carbon dioxide accumulation issue since
NFJV takes a long time for each jet, a larger tidal volume, and the
long-distance covered by gas is instrumental to the alveolar gaseous
exchange that reduces the functional shunt in the lungs. At the same
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time, the alveoli and chest wall have enough time to return to the
appropriate position; thus, the NFJV can ensure partial pressure of
oxygen and carbon dioxide emission for a better outcome.

Our study results reported that the hemodynamic indicators of both
the groups were extremely stable, suggesting that EBUS-TBNA, along
with the incorporation of the laryngeal mask ventilation without
spontaneous breathing, can effectively inhibit the drastic BP and HR
fluctuations caused by the operation without the usage of anesthesia or
in conjunction with local anesthesia. Since reducing the incidence of
adverse cardiovascular events is a safer and precise way of giving a
prompt anesthetic response, the PaO, levels of the two patient groups
both during the operation and after the operation were significantly
higher than the preanesthetic stage, suggesting that the application of
the laryngeal mask in EBUS-TBNA ensured the airway patency while
reducing the airway obstructions that could further lead to hypoxia. It
was also observed that there was no statistically significant difference
in PaO, levels between the groups P and M at specific time points,
which proved that this patented laryngeal mask is comparable to
positive pressure ventilation provided by an anesthesia machine in
terms of ensuring prompt oxygenation levels. When compared with
group M, the PaO levels of the group P during and after the inspection
were more stable and had the same value before the operation, which
proved that this patented laryngeal mask, when combined with RFJV,
can effectively resolve the persisting issue of carbon dioxide
accumulation caused by long-term HFJV that might later reduce
hypercapnia and help in maintaining the entire internal environment
balance. Our study results denoted that with an increase in ventilation
time, group M developed a tendency to over ventilate, which further
established that the differences in the positive pressure ventilation of
the anesthesia machine under the laryngeal mask occurred due to the
partial leakage of the gas; thus, implying that the effective ventilation
volume limitations are difficult to manage and require further research
to seek an amenable working mechanism. Since the inner tube of the
patented laryngeal mask was soft and retreated to the glottis after the
operation, no complaint of sore throat or hoarseness after the removal
of the laryngeal mask was registered thereby stating that the
hemodynamics of the extubation was stable along with higher patient
satisfaction. Our study results revealed that six endoscopists in group
M had difficulty in entering the corner of the laryngeal mask’s inner
mouth with the ultrasound bronchoscope whereas three patients
experienced sore throat after extubation which might be due to the
blind placement of the laryngeal mask as well as a tracheal tube that
caused damage to the throat mucosa. No such case occurred in group
P because the usage of a patented laryngeal mask that improved the
size and curvature of the cavity at the head end of the laryngeal mask
was more favorable for the ultrasound bronchoscope passage, which
further improved the endoscopist satisfaction level during the
procedure. Moreover, due to these above-mentioned advantages, the
anesthesiologists in group P did not frequently adjust the ventilator
parameters during the operation, and could focus more on observing
the patient response as well as the operation procedure, that improved
the safety of the patient.

Conclusion

To conclude, the multi-functional intubation type regular frequency
jet ventilation applied to EBUS-TBNA can provide stable
hemodynamics during the operation, effective oxygenation, avoid
hyperventilation and carbon dioxide accumulation, as well as reduce
hypercapnia by effectively stabilizing the internal environment as it is

not only advantageous for the patient ventilation control, but also to
the operating surgeon thus, providing a better diagnostic yield than the
conventional methods. Usage of the EBUS-TBNA technique greatly
improves the safety and comfort of the patient, as well as imparts
satisfaction to the anesthesiologists and the operating surgeon. It is
now considered an ideal ventilation method and is recommended for
clinical use as it demonstrates excellent diagnostic accuracy and a
positive patient outcome.

Funding

The project supported by the Foundation of Respiratory Disease
Research Institute of Xiamen Medical College (project no.: HXJB13)

Acknowledgement

Thanks for all the contributors.

References

1. Wang KP (1994) Staging of bronchogenic carcinoma by
bronchoscopy. Chest 106:588-593.

2. Becher HD (2010) Bronchoscopy: the past, the present, and the
future. Clin Chest Med 31:1-18.

3. Takaishi K, Kawahito S, Tomioka S, Eguchi S, Kitahata H
(2014) Cuffed oropharyngeal airway for diffcult airway
management. Anesth Prog 61:107-110.

4. Duma N, Davila RS, Molina JR (2019) Non-small cell lung
cancer: epidemiology, screening, diagnosis, and treatment. Mayo
Clin Proc 94:1623-1640.

5. Detterbeck FC, Jantz MA, Wallace M, Vansteenkiste J, Silvestri
GA, et al. (2007) Invasive mediastinal staging of lung cancer:
ACCP evidence-based clinical practice guidelines (2nd edition).
Chest 132(3 Suppl): 202S-220S.

6.  Yasufuku K, Nakajima T, Fujiwara T, Chiyo M, lyoda A, et al.
(2008) Role of endobronchial ultrasound-guided needle
aspiration in the management of lung cancer. Gen Thorac
Cardiovase Surg 56:268-276.

7.  Detterbeck FC, Boffa DJ, Kim AW, Tanoue LT (2017) The
eighth edition lung cancer stage classification Chest 151:193-
231

8. Jiang J, Browning R, Echtzin N, Huang J, Terry P, et al. (2014)
TBNA with and without EBUS a comparative efficacy study for
the diagnosis and staging of lung cancer. J Thorac Dis 6:416-
420.

9. Kirchner J, Mueller P, Broll M, Kirchner EM, Pomjanski N, et al.
(2014) Chest CT fingdings in EBUS-TANA-proven anthacosis in
enlarged mediastinal lymph nodes. Rofo 186:1122-1126.

10. Lee JE, Kim HY, Lim KY, Lee SH, LeeGK, et al. (2010)
Endobronchial ultrasoundguided transbronchial needle aspiration
in the diagnosis of lung cancer. Lung Cancer 70:51-56.

11. Rey D, Labarca G, Caviedes I, et al. (2014) BMJ Case Rep.
Chest 185:234-235.

12, Kamibayashi T, Maze M (2000) Clinical uses f alpha2-
adrenergic agonists. Anesthesiology 93:1345-1349.

13. Sarkiss M, Kennedy M, Riedel B, Norman P, Morice R, et al.
(2007) Anesthesia technique for endobronchial-guided fine
needle aspiration of mediastinal lymph node. J Cardiothorac
Vasc Anesth 21:892-896.

*Page 50f6 ¢


https://journal.chestnet.org/article/S0012-3692(15)44246-1/fulltext
https://journal.chestnet.org/article/S0012-3692(15)44246-1/fulltext
https://journal.chestnet.org/article/S0012-3692(15)44246-1/fulltext
https://www.sciencedirect.com/science/article/abs/pii/S0272523109001178?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0272523109001178?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0272523109001178?via%3Dihub
https://meridian.allenpress.com/anesthesia-progress/article-abstract/61/3/107/200736/Cuffed-Oropharyngeal-Airway-for-Difficult-Airway?redirectedFrom=fulltext
https://meridian.allenpress.com/anesthesia-progress/article-abstract/61/3/107/200736/Cuffed-Oropharyngeal-Airway-for-Difficult-Airway?redirectedFrom=fulltext
https://meridian.allenpress.com/anesthesia-progress/article-abstract/61/3/107/200736/Cuffed-Oropharyngeal-Airway-for-Difficult-Airway?redirectedFrom=fulltext
https://www.mayoclinicproceedings.org/article/S0025-6196(19)30070-9/fulltext
https://www.mayoclinicproceedings.org/article/S0025-6196(19)30070-9/fulltext
https://www.mayoclinicproceedings.org/article/S0025-6196(19)30070-9/fulltext
https://journal.chestnet.org/article/S0012-3692(15)35520-3/fulltext
https://journal.chestnet.org/article/S0012-3692(15)35520-3/fulltext
https://journal.chestnet.org/article/S0012-3692(15)35520-3/fulltext
https://link.springer.com/article/10.1007/s11748-008-0249-4
https://link.springer.com/article/10.1007/s11748-008-0249-4
https://link.springer.com/article/10.1007/s11748-008-0249-4
https://linkinghub.elsevier.com/retrieve/pii/S0012369216607808
https://linkinghub.elsevier.com/retrieve/pii/S0012369216607808
https://linkinghub.elsevier.com/retrieve/pii/S0012369216607808
https://jtd.amegroups.com/article/view/2337/html
https://jtd.amegroups.com/article/view/2337/html
https://jtd.amegroups.com/article/view/2337/html
https://www.thieme-connect.de/products/ejournals/abstract/10.1055/s-0034-1366595
https://www.thieme-connect.de/products/ejournals/abstract/10.1055/s-0034-1366595
https://www.thieme-connect.de/products/ejournals/abstract/10.1055/s-0034-1366595
https://www.sciencedirect.com/science/article/abs/pii/S0169500210000103
https://www.sciencedirect.com/science/article/abs/pii/S0169500210000103
https://www.sciencedirect.com/science/article/abs/pii/S0169500210000103
https://pubs.asahq.org/anesthesiology/article/93/5/1345/38691/Clinical-Uses-of-2-Adrenergic-Agonists
https://pubs.asahq.org/anesthesiology/article/93/5/1345/38691/Clinical-Uses-of-2-Adrenergic-Agonists
https://pubs.asahq.org/anesthesiology/article/93/5/1345/38691/Clinical-Uses-of-2-Adrenergic-Agonists
https://www.jcvaonline.com/article/S1053-0770(07)00293-5/fulltext
https://www.jcvaonline.com/article/S1053-0770(07)00293-5/fulltext
https://www.jcvaonline.com/article/S1053-0770(07)00293-5/fulltext

Citation:  Shan L, Peng J, Zhu W, Xu X (2022) A Clinical Study on the Application of Multi-Functional Intubating Laryngeal Mask Airway in EBUS-TBNA
Technique. Analg Resusc: Curr Res 11:2.

14.  Machata AM, Gonano C, Holzer A, Andel D, Spiss CK, et al. 19, Bustamante AF, Ibafiez V, Alfaro JJ, Miguel ED, German MJ, et
(2013) Awake nasotracheal, fiberoptic intubation:patient al. (2006) High-frequency jet ventilation in interventional
comfort,intubating conditions,and hemodynamic stability during bronchoscopy: factors with predictive value on high-frequency
conscious sedation with remifentanil. Anesth Anaig97:904-908. jet ventilation complications. J Clin Anesth 18:349-356.

15. Yegangeh N, Roshani B, Azizi B, Almasi A (2010) Target- 20. Pathak V, Welsby |, Mahmood K, et al. Ventilation and
controlled infusion of remifentanil to provide analgesia for anesthetic approaches for rigid bronchoscopy[J]. Ann  Am
awake nasotracheal fiberoptic intubations in cervical trauma Thorac Soc, 2014, 11: 628-634.
patients. J Trauma 69:1185-1190. 21. Bickel A ,Trossman A, Kukuev | (2011) The effects of

16. Bergese SD, Bender SP, Mcsweeney TD, Fernandez S, Higntrequency Jet Ventilation (HFJV) on pneumoperitoneum-
Dzwonczyk S, et al. (2010) A comparative study of induced cardiovascular changes during laparoscopic surgery.
dexmedetomidine with midazolam and midazolam alone for Surg Endosc 25:3518-3525.
sedation during elective awake fiberoptic intubetion. J Clin 22 pawlowki J (2013) Anesthetic considerations for interventional
Anesth 22:35-40. pulmonany procedures. Curr Opin Anaesthesiol 26:6-12.

17. Jolliet P, Chevolet JC (1992) Bronchoscopy in the 23 Chauhan G, Nayar P, Seth A, Gupta K,Panwar M, et al. (2013)
intensivereunitlintensive. Care Med 18:160-163. Comparision of clinical performance of the I-get with LMA

18 Lamland AL, Mammel MC (2007) The role of high- proseal. Anaesthesiol Clin Pharmacol 29:56-60.

Volume 11 « Issue 2 * 1000090

frequencyventilation in neonates:evidence-based
recommendations. Clin Perinatol 34:129-144.

*Page 6 of 6 «


https://journals.lww.com/anesthesia-analgesia/Fulltext/2003/09000/Awake_Nasotracheal_Fiberoptic_Intubation__Patient.62.aspx
https://journals.lww.com/anesthesia-analgesia/Fulltext/2003/09000/Awake_Nasotracheal_Fiberoptic_Intubation__Patient.62.aspx
https://journals.lww.com/anesthesia-analgesia/Fulltext/2003/09000/Awake_Nasotracheal_Fiberoptic_Intubation__Patient.62.aspx
https://journals.lww.com/anesthesia-analgesia/Fulltext/2003/09000/Awake_Nasotracheal_Fiberoptic_Intubation__Patient.62.aspx
https://journals.lww.com/anesthesia-analgesia/Fulltext/2003/09000/Awake_Nasotracheal_Fiberoptic_Intubation__Patient.62.aspx
https://journals.lww.com/jtrauma/Abstract/2010/11000/Target_Controlled_Infusion_of_Remifentanil_to.25.aspx
https://journals.lww.com/jtrauma/Abstract/2010/11000/Target_Controlled_Infusion_of_Remifentanil_to.25.aspx
https://journals.lww.com/jtrauma/Abstract/2010/11000/Target_Controlled_Infusion_of_Remifentanil_to.25.aspx
https://journals.lww.com/jtrauma/Abstract/2010/11000/Target_Controlled_Infusion_of_Remifentanil_to.25.aspx
https://journals.lww.com/jtrauma/Abstract/2010/11000/Target_Controlled_Infusion_of_Remifentanil_to.25.aspx
https://journals.lww.com/jtrauma/Abstract/2010/11000/Target_Controlled_Infusion_of_Remifentanil_to.25.aspx
https://journals.lww.com/jtrauma/Abstract/2010/11000/Target_Controlled_Infusion_of_Remifentanil_to.25.aspx
https://www.sciencedirect.com/science/article/abs/pii/S0952818009003596?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0952818009003596?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0952818009003596?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0952818009003596?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0952818009003596?via%3Dihub
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7095432/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7095432/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7095432/
https://www.sciencedirect.com/science/article/abs/pii/S0095510806001060?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0095510806001060?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0095510806001060?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0095510806001060?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0095510806001060?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0952818006000031?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0952818006000031?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0952818006000031?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0952818006000031?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0952818006000031?via%3Dihub
https://link.springer.com/article/10.1007/s00464-011-1751-9
https://link.springer.com/article/10.1007/s00464-011-1751-9
https://link.springer.com/article/10.1007/s00464-011-1751-9
https://link.springer.com/article/10.1007/s00464-011-1751-9
https://link.springer.com/article/10.1007/s00464-011-1751-9
https://journals.lww.com/co-anesthesiology/Fulltext/2013/02000/Anesthetic_considerations_for_interventional.3.aspx
https://journals.lww.com/co-anesthesiology/Fulltext/2013/02000/Anesthetic_considerations_for_interventional.3.aspx
https://journals.lww.com/co-anesthesiology/Fulltext/2013/02000/Anesthetic_considerations_for_interventional.3.aspx
https://journals.lww.com/joacp/Fulltext/2013/29010/Comparison_of_clinical_performance_of_the_I_gel.12.aspx
https://journals.lww.com/joacp/Fulltext/2013/29010/Comparison_of_clinical_performance_of_the_I_gel.12.aspx
https://journals.lww.com/joacp/Fulltext/2013/29010/Comparison_of_clinical_performance_of_the_I_gel.12.aspx

