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Abstract

Background: The aim is to investigate the feasibility and advantages of  intratracheal topical anesthesia with self-made tracheal 
topical anesthesia tube combined with isoflurane (ISO) inhalation in the intubation under unconscious and spontaneous breath 
in patients with giant goiter.
Methods: A total of  forty-four patients undergoing general anesthesia during elective thyroidectomy were enrolled in our 
hospital. The patients with ASA grade I~II, aged 21~65 years, were randomly divided into group A (the self-made tube topical 
anesthesia group) and group B (those with the traditional topical anesthesia group). Each group was 22 cases. The SBP, DBP, 
MAP, HR, and SpO2 data and the indexes of  evaluation during induction and postoperative intubation time, tidal volume (VT) 
during ISO induction, respiratory rate during ISO induction, level 4 score of  cough during ISO induction, glottal score dur-
ing intubation, score of  mandibular slackness, score of  difficulty in placement of  laryngoscope, level 4 score of  assessment 
of  airway patency during ISO induction, level 5 score of  tracheal intubation comfortability, level 3 score after endotracheal 
intubation, the different complications in the second day after surgery, postoperative memory sore and postoperative throat 
pain score were recorded. 
Results: In the comparison of  vital signs between the 2 groups: SBP, DBP, MAP and HR of  group B were significantly higher 
than those of  group A (P<0.05). In the comparison of  vital signs in the same groups between before and after operation: SBP, 
DBP, MAP and HR of  T2 in group A and group B were higher than those at T1 (P<0.05), and DBP and MAP in group A 
were higher than those at T3 (P<0.05). The SBP, DBP, MAP and HR in group B were higher than those at T3 (P<0.05). The 
SBP, DBP, MAP and HR of  group B were higher than those at T5 (P<0.05). The hemodynamics during induction and intuba-
tion in group A are more stable than in group B. In comparison with the group B, the intubation time of  group A was shorter 
(P<0.05), the tidal volume (VT) during ISO induction was larger (P<0.05), postoperative throat pain score was lower (P<0.05).
Conclusions: The self-made tube topical anesthesia is more complete than that on the traditional glottic and upper glottic 
area. The incidence and score of  postoperative throat pain were lower in patients, which was higher in comfort and satisfaction 
than traditional methods.

Keywords: Topical Anesthesia; Unconscious; Spontaneous Breathing; Giant Goiter; Endotracheal Intubation.

Abbreviations: TV: Tidal Volume; SBP: Systolic Blood Pressure; DBP: Diastolic Blood Pressure; MAP: Mean Arterial Pres-
sure; HR: Heart Rate; ECG: Electrocardiogram; BMI: Body Mass Index; MV: Minute Ventilation.
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Introduction

Airway management is fundamental to the practice of  anaesthesia 
and tracheal intubation is frequently required to ensure adequate 
airway control, while providing optimal operating conditions. In-
tubation by direct laryngoscopy is usually satisfactory. However, 
providing anaesthetic care to the patient with a difficult airway 
keenly interests anaesthesiologists. The African countries have 
a large number of  patients with giant goiter. The giant goiter is 
easy to oppress or invade the trachea [2], causing tracheal stenosis, 
softening and displacement. The artificial airways are established 
by retaining spontaneous breath to prevent the risk in ventilation 
or tracheal intubation. The hospital lacks anesthetic drugs (only 
has some basic drugs), routinely performed 2% lidocaine on the 
glottis and glottic area topical anesthesia combined with intrave-
nous, isoflurane (ISO) inhalation anesthesia to retain spontaneous 
breath for the tracheal intubation. This method is easy to cause 
serious hemodynamic fluctuations, which is under high risk, and 
low patient satisfaction. How to perform the topical anesthesia of  
the trachea, effectively reduce the stimulation of  the ISO and the 
intubation to the trachea is the key to solve the above problems. 
In this type of  patients with giant goiter, the cricothyroid mem-
brane is often covered by thyroid masses. It is difficult to perform 
topical anesthesia through the thyrocricocentesis. Once a diffi-
cult airway occurs, it is even impossible to perform tracheotomy. 
Therefore, tracheal topical anesthesia tube ("self-made tube") was 
fabricated. The self-made tube can directly inject the local anes-
thetic into the trachea through the glottis to ensure the effect of  
the topical anesthesia of  the tracheal mucosa. We compared the 
intratracheal topical anesthesia with self-made tube with the tra-
ditional method, and discuss the feasibility and advantages for the 
intubation under unconscious and spontaneous breath in patients 
of  giant goiter.

Materials and Methods

This study was approved by the ethics committee of  the hospital 
and signed informed consent with the patient or his family. The 
trial was registered prior to patient enrollment at the local BIO-

MEDICAL ETHICS COMMITTEE. Principal investigator: Jin-
cang Yuan, Date of  registration: 12/11/2017. Forty-four patients 
with general anesthesia underwent elective thyroidectomy from 
September 2017 to October 2018. Patients were ASA grade I~II, 
aged 21~65 years. They were randomly divided into self-made 
tube topical anesthesia group (group A) and traditional topical 
anesthesia group (group B). Therefore, to achieve the experimen-
tal study, we make a "self-made tube" (Figure 1) depending to the 
existing conditions. We cut the 4.5# endotracheal tube and the 
infusion extension tube to the appropriate length and insert the 
infusion extension tube and metallic wire into the endotracheal 
tube. The front of  the infusion extension tube is 1.5cm beyond 
the front of  the endotracheal tube and the end of  the infusion 
extension tube is connected to a syringe containing a local anes-
thetic. The self-made tube is randomly plasticized for different 
oral structures of  the patient. Inclusion criteria was mouth open-
ing≥ 3.0 cm; hyperthyroidism distance ≥ 6.0 cm; 18.5 ≤ body 
mass index (BMI) < 30; Plan and sign informed consent. Ex-
clusion criteria was usual clinical manifestations of  dyspnea and 
chest tightness, palpitation; history of  asthma; major diseases of  
the circulatory system; severe abnormalities of  liver and kidney 
function; neurological and psychiatric diseases; Sedative drugs 
were taken within 6 months. Fasting 12 hours before surgery and 
6 hours of  banned drinking; 30 min before surgery, the patient 
was given a topical anesthesia interpretation; we try to get the 
patient to cooperate fully and intramuscular injection of  atropine 
0.5mg was done. After installation, expelling the secretions of  
airway and oral, supine position, monitoring systolic blood pres-
sure (SBP), diastolic blood pressure (DBP), mean arterial pressure 
(MAP), heart rate (HR), electrocardiogram (ECG), pulse oxygen 
saturation (SpO2) and open venous access were performed. In-
travenous dexamethasone 10mg, midazolam 0.04mg/kg, fentanyl 
1.5μg/kg, light buckle mask with oxygen flow 6L/min.

Patients in groups A and B were treated with 2% lidocaine, and 
the upper glottis area and the glottis area was sprayed three times 
through the mouth. The total amount of  2% lidocaine used in 
three sprays is 2-3 ml. In group A we used then a laryngoscope 
to uplift the epiglottis. When the glottis opened, the self-made 

Figure 1. Self-made tracheal topical anesthesia tube.

A: Self-made tube materials (syringe, tubes). B: The syringe and connector location. 
C: Two shapes of  plasticity tube. D: Intersecting surface of  the self-made tube.
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tube was quickly placed 1 cm under the glottis and injected with 
3ml of  2% lidocaine and then pulled out; the patient coughed, 
lidocaine was fully diffused inside, complete the mucosal topical 
anesthesia in the trachea. Both groups of  patients were inducted 
with ISO increasing concentration inhalation after 3 minutes of  
topical anesthesia. The inhalation of  vaporizer scale was 1.0% for 
30s, 2.0% for 30s, 3.0% for 30s, 4.0% for 30s, 5.0% for 4min, 
then closed the vaporizer to complete the endotracheal intubation 
under the video laryngoscope, the monitor showed the PETCO2 
waveform, adjusted the tracheal tube to a suitable depth and the 
intubation was confirmed to be successful. Then, vecuronium 
bromide (0.8 mg/kg) was intravenously injected and mechanical 
ventilation was performed after the disappearance of  the breath. 
The oxygen flow was adjusted to 2 L/min. Topical anesthesia and 
endotracheal intubations of  both groups were operated by the 
same doctor. If  there is severe resistance after tracheal intubation, 
immediately intravenous anesthesia with propofol 1.0~2.0mg/kg 
was given to deep anesthesia. The observation indicators were the 
SBP, DBP, MAP, HR, and SpO2 data of  T0, 10 min after installa-
tion, T1 before topical anesthesia, T2 peak of  topical anesthesia, 
T3 before ISO inhalation, T4 peak of  ISO inhalation, T5 before 
tracheal intubation, T6 immediately after tracheal intubation, T7 
before tracheal extubation,T8 10 min after extubation were the 
indicators. T2 and T4 were recorded as peak vital signs during 
topical anesthesia and ISO inhalation.

The indexes of  evaluation during induction and postoperative 
were recorded: Intubation time, VT during ISO induction, Res-
piratory rate during ISO induction, Cough score of  level 4 during 
ISO induction, Glottal score of  level 4 in intubation, Mandibular 
slackness, Easiness of  laryngoscope insertion of  level 4, Airway 
patency score of  level 4 during ISO induction, Comfort score of  
level 5 in tracheal intubation, Evaluation score of  level 3 after tra-
cheal intubation, Memory in the second day after surgery, Score 

of  pain of  level 4 in the throat. Each evaluation index is recorded 
by the same doctor to reduce subjective differences in evaluation. 
The SPSS 22.0 statistical software was used for data processing. 
The measurement data were expressed as mean±standard devia-
tion ( ±SD). Paired measurement data were compared using 
paired t-test. Simultaneous point comparison between the two 
groups was performed by One-way ANOVA, if  the variance was 
not uniform. The Welch test was used; the multiple comparisons 
in the group were performed by LSD-t test. If  the variance was 
not uniform, Dunnett's T3 test was used. The count data was 
compared by χ2 test and rank sum test. The single order data was 
analyzed by contingency table; P<0.05 was the difference with 
statistical significance.

Results

A total of  44 patients were enrolled in the study, 22 in group A 
and 22 in group B. There were no significant differences in gender 
ratio, mean age, mean body weight, and mean body mass index 
(BMI) between the two groups (Table 1).

There were no significant differences in respiratory rate, airway 
patency, easiness of  laryngoscopy insertion and memory scores 
in the second day after surgery between the two groups. Com-
pared with group B, the intubation time of  group A was shorter 
(P<0.05), the VT of  ISO induction period was larger (P<0.05), 
and the cough score of  ISO induction period was lower (P<0.05). 
The glottic opening was better (P<0.05), the mandibular slack-
ness was better (P<0.05), the intubation comfort was better 
(P<0.05), and the intubation response was more mild (P<0.05). 
The pain score was lower (P<0.05) (Table 2). Three patients in the 
two groups had breath holding during the ISO induction process, 
including 1 patient in group A and 2 patients in group B. Both 

Table 1. General Information.

Gender (male/female) Age (yrs) Weight (kg) BMI (kg/m2)
Group A n = 22 6/16 46.6 ± 12.9 68.4 ± 9.5 24.6 ± 2.5
Group B n = 22 5/17 47.0 ± 8.2 69.1 ± 8.2 25.2 ± 2.3

Table 2: Induction period and postoperative assessments.

Item Group A Group B P
Intubation time (s) 12.0 ± 4.0 15.5 ± 6.4▲ 0.037

VT during ISO induction (ml) 270.6 ± 21.2 216.7 ± 29.3▲ 0.000
Respiratory rate during ISO induction(/min) 10.9 ± 1.3 11.2 ± 1.7 0.489
Cough score during ISO induction (1/2/3/4) 19/2/1/0 7/11/3/1▲ 0.000

Airway patency score during ISO induction (1/2/3/4) 7/4/10/1 5/5/10/2 0.556
Glottal score of  level 4 in intubation (1/2/3/4) 20/1/1/0 14/6/2/0▲ 0.040

Mandibular slackness (1/2/3/4) 20/1/1/0 14/7/1/0▲ 0.043
Easiness of  laryngoscope insertion (1/2/3/4) 21/1/0/0 18/3/1/0 0.153

Comfort score in tracheal intubation (1/2/3/4/5) 18/3/1/0/0 4/10/3/2/3▲ 0.000
Evaluation score after tracheal intubation (1/2/3) 20/1/1 12/6/4▲ 0.009
Memory in the second day after surgery (1/2/3) 15/5/2 14/7/1 0.885
Score of  pain of  level 4 in the throat (1/2/3/4) 20/2/0/0 11/9/2/0▲ 0.003

Comparison with Group A, ▲P<0.05
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patients could maintain spontaneous breathing after opening the 
glottis with temporary hands-controlled ventilation. There were 
5 cases with drastic reaction after intubation in the two groups, 
including 1 case in group A and 4 cases in group B, then perform-
ing anesthesia with propofol immediately.

4) All patients were intubated smoothly without difficult mask-
ventilation and difficult intubation.

The results in comparison of  vital signs at each time point were 
as follow.

In comparison between groups: SBP, DBP, MAP and HR of  
group B in T4 and T6 were significantly higher than those in 
group A (P<0.05).

In comparison with T0: Group A: SBP, MAP, DBP of  T1, T3, 
T5, T6 were lower than T0 (P<0.05), T7 DBP was higher than 
T0 (P<0.05), The HR of  T1, T3, T5 and T8 were slower than T0 
(P<0.05). Group B: SBP, DBP, MAP, HR of  T1, T3 were lower 
than T0 (P<0.05), SBP, DBP, MAP, HR of  T4, T6 were higher 
than T0 (P<0.05), DBP, MAP and HR of  T2 were higher than 
T0 (P<0.05), SBP, DBP and MAP of  T5 were lower than T0 
(P<0.05), and HR of  T5 was higher than that of  T0 (P<0.05). 
SBP, MAP and DBP of  T7 were higher than T0 (P<0.05), and HR 
of  T8 was lower than T0 (P<0.05). In comparison between be-
fore and after operation: SBP, DBP, MAP and HR of  T2 in group 
A and group B were higher than those in T1 (P<0.05); DBP and 
MAP of  T4 in group A were higher than those in T3 (P<0.05), 
SBP, DBP, MAP and HR of  T4 in group B were higher than those 
of  T3 (P<0.05). There was no significant difference of  the vital 
signs between T5 and T6 in group A (P>0.05). The SBP, DBP, 
MAP and HR of  T6 in group B were higher than T5 (P<0.05) 
(Table 3). There was no statistically significant difference in SpO2 
between the two groups.

Discussion

In The standard for the classification of  giant goiter [3]: the cri-
coid cartilage could not be touched in upper goiter, or the lower 
part is located in the thorax, or the trachea is displaced by >10 

mm, or there is tracheal stenosis according to the X-ray. Reported 
in the literature [4], about 11% of  patients with goiter combined 
with tracheal compression, combined with tracheal softening ac-
counted for 0.04~17.1%. The giant goiter causes tracheal com-
pression, displacement and softening, and the risk/crisis of  “can’t 
intubate, can't oxygenate” (CICO) easily occurs under rapid se-
quential induction. “Difficult airway society 2015 guidelines for 
the management of  unanticipated difficult intubation in adults” 
[5] pointed out that once CICO occurs, it should be immediately 
subjected to thyrocricocentesis. However, because the patient's 
cricothyroid membrane is usually covered by goiter, it can not 
only perform a tracheotomy, or even perform a thyrocricocente-
sis, which endangers the patient's life safety. The Chinese Society 
of  Anesthesiology Airway Management Group issued the "Diffi-
cult Airway Management Guide" [6] pointed out that the foresee-
able difficulty of  the airway should try to keep the endotracheal 
intubation under spontaneous breathing to prevent the predict-
able difficult airway from becoming an emergency airway.

Studies have shown that [7], the intratracheal mucosa is a region 
that is more susceptible to irritation and cough response than the 
glottis and throat, so comprehensive and effective topical anesthe-
sia for the trachea is very important. The usual method is thyro-
cricocentesis. This method is invasive, easily causes mental stress 
and fear, and is easy to provoke patients with cough, bronchos-
pasm and cardiovascular reactions. If  improperly operated, sub-
cutaneous and mediastinal emphysema or even tracheoesophageal 
fistula may occur. Patients with giant goiter are often difficult to 
perform a thoracentesis. 

Completing the operation of  inserting the glottis and injecting 
the local anesthetic merely by single hand "British Thoracic Soci-
ety 2001 Guidelines" [8] recommended that the total amount of  
lidocaine should be limited to 8.2 mg/kg during bronchoscopy, 
while the maximum estimated amount of  lidocaine to 9.0 mg/
kg did not reach the poisoning concentration of  plasma. In this 
study, the amount of  lidocaine used in groups A and B (<3.0 mg/
kg) was much lower than this standard, which could avoid the risk 
of  lidocaine toxicity.

The BP and HR of  the two groups were higher than those be-
fore the operation of  tropical anesthesia, and the difference was 

Table 3. Vital signs at each time point.

T0 T1 T2 T3 T4 T5 T6 T7 T8

SBP(mmHg)
A 142.1 ± 17.9 124.7 ± 18.1∆ 150.1 ± 22.8a 128.1 ± 16.9∆ 137.0 ± 18.6 117.1 ± 17.4∆ 121.9 ± 19.3∆ 141.9 ± 17.0 135.2 ± 13.8
B 137.8 ± 3.0 124.1 ± 9.8∆ 139.5 ± 11.2a 121.3 ± 9.9∆ 159.5 ± 9.2▲∆b 121.6 ± 8.6∆ 166.9 ± 10.4▲∆c 147.2 ± 10.6∆ 134.9 ± 11.8

P 0.370 0.886 0.058 0.113 0.000 0.284 0.000 0.224 0.926

MAP(mmHg)
A 105.2 ± 11.6 92.3 ± 11.8∆ 109.7 ± 3.3a 94.6 ± 10.8∆ 102.1 ± 11.4b 86.1 ± 12.3∆ 90.1 ± 14.5∆ 110.7 ± 12.0 101.1 ± 8.4
B 103.2 ± 8.7 94.6 ± 7.5∆ 107.9 ± 7.5∆a 92.6 ± 6.5∆ 120.6 ± 7.1▲∆b 88.6 ± 7.9∆ 125.6 ± 7.9▲∆c 111.9 ± 6.4∆ 100.4 ± 8.4

P 0.529 0.442 0.558 0.450 0.000 0.445 0.000 0.664 0.761

DBP(mmHg)
A 86.6 ± 9.4 76.2 ± 9.9∆ 89.6 ± 9.7a 77.9 ± 9.0∆ 84.4±9.2b 70.7 ± 10.7∆ 74.2 ± 12.6∆ 95.1 ± 10.3∆ 84.0 ± 6.4
B 86.0 ± 7.6 79.9 ± 7.4∆ 92.2 ± 7.7a∆ 78.1 ± 6.8∆ 101.0 ± 7.2▲∆b 72.1 ± 8.5∆ 107.0 ± 6.7▲∆c 94.2 ± 5.5∆ 83.2 ± 8.0

P 0.806 0.160 0.343 0.955 0.000 0.642 0.000 0.717 0.725

HR(/min)
A 95.5 ± 13.9 86.1 ± 11.4∆ 101.8 ± 16.2a 86.6 ± 12.1∆ 93.1 ± 14.7 86.9 ± 15.2∆ 90.7 ± 16.6 96.5 ± 11.4 87.1 ± 11.2∆

B 90.9 ± 15.0 82.4 ± 13.1∆ 97.4 ± 13.1a∆ 80.9 ± 11.6∆ 106.2 ± 7.5▲∆b 99.6 ± 6.1▲∆ 113.1 ± 7.5▲∆c 91.7 ± 9.0 83.1 ± 8.8∆

P 0.299 0.314 0.337 0.120 0.001 0.100 0.000 0.129 0.195

SpO2(%)
A  99.3 ± 0.4 98.9 ± 0.8 99.0 ±0.4 98.6 ± 0.8 98.5 ± 1.4 98.6 ± 1.0 99.4 ± 0.5 97.5 ± 2.1 97.8 ± 1.5
B 99.3 ± 0.5 98.1 ± 1.7 98.9 ± 0.8 98.3 ± 1.2 98.6 ± 1.5 98.3 ± 1.3 99.4 ± 0.5 98.3 ± 1.6 97.4 ± 1.6

P  0.748 0.064 0.476 0.254 0.835 0.365 1.000 0.153 0.334

NB: Comparison with Group A, ▲P<0.05; Comparison with T0, 
∆P<0.05; T2, T4, T6 were compared with T1, T3, T5, 

aP<0.05, bP<0.05, 
cP<0.05 
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statistically significant (P<0.05). Patients in group A accepted in-
tratracheal tropical anesthesia in addition and had more airway 
irritation during topical anesthesia well-regulatedly, but the dif-
ference between the two groups was not statistically significant 
(P>0.05). Maybe during the topical anesthesia of  the glottis and 
throat, the lidocaine spray stimulated the throat and glottis area, 
or the front of  the throat sprayer touched the root of  the tongue 
and the throat caused vomiting and coughing, which caused the 
BP and HR of  the patient to increase significantly. The opera-
tion of  performing intratracheal topical anesthesia with self-made 
tube in the group A is rapid and convenient. Reasonable shaping 
can effectively reduce touch with the oral cavity and throat tissue 
and avoid stimulation. Combined with effective intravenous seda-
tion and analgesia, it effectively avoids excessive hemodynamic 
fluctuations during intratracheal topical anesthesia.

The rational use of  sedative and analgesic drugs is essential for 
the retention of  adequate spontaneous breathing. It’s only avail-
able with midazolam and fentanyl as sedative and analgesic drugs 
in our hospital, and midazolam has an anterograde amnesia ef-
fect. Alexander CM [9] have shown that intravenous infusion of  
0.1mg/kg midazolam has no significant respiratory inhibition but 
Bailey [10] showed that midazolam 0.05mg/kg combined with 
fentanyl 2μg/kg can cause severe hypoxemia (11/12) and asphyx-
ia (6/12). It has been reported that midazolam and opioid combi-
nation can increase the efficacy by up to 8 times [11]. Gao Chao 
[12] have shown that the median effective dose (ED50) of  mi-
dazolam resulting in amnesia is 0.031mg/kg( 95% CI:0.027mg/
kg~0.036mgkg); Under intravenous injection of  midazolam of  
0.04mg/kg, the respiratory and circulatory system was basically 
stable, no serious adverse events occurred, and the ratio of  am-
nesia was 88.5%. Referring to the above data, the study finally 
selected midazolam 0.04mg/kg combined with fentanyl 1.5μg/kg 
for intravenous sedation and analgesia, all patients could maintain 
the status of  SpO2>95% before ISO inhalation.

However, ISO is highly irritating [13, 14], which can directly or 
indirectly activate the bulbus medulla center through airway stim-
ulation receptors, resulting in increasing sympathetic output and 
its stimulation intensity is positively correlated with the inhala-
tion concentration [15]. Rapidly increasing the inhalation concen-
tration of  isoflurane can easily cause adverse reactions such as 
cough, breath holding, and body movement. Increasing concen-
tration inhalation of  ISO can not only effectively reduce the inci-
dence of  adverse reactions but also gradually observe the patient's 
respiratory changes as the inhalation concentration increases. If  
there is insufficient ventilation, the inhalation concentration can 
be lowered or the inhalation can be stopped in time to ensure 
safety of  the patient's airway. One patient in group A and two 
patients in group B had a breath holding when inhaling 5% ISO. 
After using the manual breathing several times to open the glot-
tis, they could resume spontaneous breath. No throat spasm and 
apnea occurred. The rest of  the patients could keep the airway 
open by the neck hypso kinesisk, uplifting jaw or placing a oro-
pharyngeal airway.

Group A had better airway topical anesthesia than group B. The 
glottis and trachea were relatively less stimulated by ISO, which 
may cause the glottic opening area to be larger than that of  group 
B; the tracheal contracture was lower at the same time, so the 
VT was larger than that of  group B and there was no significant 
difference in respiratory rate between the two groups during the 

induction period (P>0.05). Therefore, the minute ventilation vol-
ume (MV) of  group A was larger than that of  group B. According 
to the following formula:

EtAG [16] = InAG - FGF × (VaAG - EtAG)/MV( EtAG: con-
centration of  end-tidal anesthetic gas; InAG: concentration of  
inhalating anesthetic gas; FGF: fresh gas flow; VaAG: concen-
tration of  anesthetic gas from vaporizer; MV: minute ventilation 
volume.) It can be seen that in the induction phase of  anesthesia, 
under the same conditions, the MV is larger; the concentration 
of  end-tidal anesthetic gas (EtGas) is closer to the concentration 
of  inhaled anesthetic gas, so the ISO concentration is higher in 
group A than in group B, resulting in less coughing during ISO 
inhalation. The glottal condition is better in the intubation. The 
mandibular slackness is better and the intubation time is shorter. 
The better glottal condition in group A may also be related to 
the self-made tube topical anesthesia which makes the vocal cord 
more fully topical anesthesia.

Isoflurane, similar to other inhaled anesthetics showed a dose-
dependent decrease in MAP, HR and inhibition of  arterial ba-
roreflex [17]. According to the inhalation protocol of  this study, 
in group A the MAP of  patients decreased comparing to the base-
line level from the beginning of  ISO inhalation to intubation ,but 
they were all within the clinical safety range and the range of  de-
cline was within 25% of  the baseline value. In group B the MAP 
when inhaling ISO and intubating were significantly higher than 
the baseline value and the difference was statistically significant 
(P<0.05). The MAP at the other time points was lower than the 
baseline value within 20%.

In comparison of  the vital signs between after and before ISO in-
halation, SBP, MAP, DBP, and HR in group A increased by 6.9%, 
7.9%, 8.3%, and 7.5% respectively. In group B, they increased by 
31.5%, 41.0%, 29.3%, and 31.3%. We compared the vital signs 
of  endotracheal intubation with before intubation in Group A, 
SBP, MAP, DBP, and HR increased by 4.1%, 5.8%, 5.0%, and 
5.5% respectively; In Group B they increased by 37.2%, 41.8%, 
48.4%, and 13.6% (Figure 2). Compared with group B, ISO in-
halation and endotracheal intubatioin in group A stimulated the 
airway less, and the hemodynamics during induction period was 
more stable.

Endotracheal intubation can cause stimulation of  the pharynx 
and tracheal distal nerves, which can lead to an increase in sympa-
thetic output, resulting in increase of  patient's blood pressure and 
heart rate and even change the state of  consciousness [18]. The 
subglottic trachea is an area that is prone to cough stimulation. 
Reducing subglottic stimulation can effectively reduce the inci-
dence of  cough response [7]. There were 2 cases of  severe cough 
and 3 cases of  limb confrontation in group B and no occurrence 
in group A by comparison. In group B, 4 cases of  severe resist-
ance occurred after intubation, which needed to perform general 
anesthesia with propofol and muscle relaxant immediately and 
only 1 case occurred in group A. This is due to its well-established 
intratracheal topical anesthesia. In group A, cough response dur-
ing inhalation and glottal conditions, body movement and cough 
during intubation were better than those in group B. Therefore, 
the injury to the throat and vocal cords was slighter. Only 2 cases 
of  mild sore throat occurred in group A, 9 cases of  mild sore 
throat and 2 cases of  moderate sore throat occurred in group B. 
There was no unspeakable severe sore throat in both groups.
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There were 5 cases of  painless memory and 2 cases of  painful 
memory in group A, 7 cases of  painless memory and 1 case of  
painful memory in group B but there was no significant differ-
ence in the overall score of  memory between the two groups after 
operation (P>0.05). The patients reported that their bad memory 
occurred during topical anesthesia and did not occur during ISO 
inhalation and tracheal intubation, which was related to not only 
the midazolam and fentanyl but also isoflurane which is with hyp-
notic and analgesic effects.

The loss of  consciousness may be related to the following two 
aspects: 1) directly acting on the spinal cord to inhibit the trans-
mission of  external impulses into the thalamus and cerebral cor-
tex, thereby weakening the arousal stimulation intensity of  the 
cerebral cortex and leading to the disappearance of  conscious-
ness; 2) indirectly acting on the thalamus, midbrain reticular for-
mation and cerebral cortex and leading to the disappearance of  
consciousness [19]. It’s analgesic effect is mainly mediated by the 
spinal cord. Although the mechanism of  action is not completely 
clear, it is currently thought to be related to NMDA receptors, 
GABA receptors, glycine receptors and nicotinic receptors, by en-
hancing inhibitory neurotransmitters and /or inhibiting excitatory 
neurotransmitters [20, 21].

There was no significant difference in blood pressure and heart 
rate between the A and B groups before and after extubation 
(P>0.05). The duration of  2% lidocaine in airway topical anes-
thesia is about 15-30 minutes [22], the operation time of  goiter in 
this study is more than 60 mins, and the effect of  airway topical 
anesthesia is over until the end of  surgery.

Intramuscular injection of  atropine before installation, expelling 
the secretions of  trachea and oral cavity before performing the 
topical anesthesia, keeping it dry allows patients to get better an-
esthesia. Related literatures [23] show that, video laryngoscope 

has large mobility and good visibility. Compared with ordinary 
laryngoscope, it can reduce the difficulty of  endotracheal intuba-
tion. The stimulation of  compression on the root of  the tongue 
and throat is smaller, the nausea, vomiting reaction and cardio-
vascular stress are slighter, which is the first choice for tracheal 
intubation, which ensured smooth and successful operation.

Conclusion

The topical anesthesia is more perfect in the self-made tube topi-
cal anesthesia group than the traditional topical anesthesia group. 
Under the premise of  ensuring the safety of  airway in patients 
with giant goiter, the stimulation of  airway is effectively reduced, 
so that patients have greater MV and better inhalation anesthesia, 
ensuring more stable hemodynamics and fewer adverse reactions 
during induction. The patient was completely unconscious during 
endotracheal intubation, which was more satisfactory and com-
fortable than traditional awake intubation.
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