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Abstract: Objective To investigate the effect of ketorolac tromethamine combined with lidocaine on the mean arterial pressure
(MAP), heart rate, 24-hour postoperative drainage volume, and Visual Analogue Scale (VAS) score for sore throat during the
peri-extubation period in hypertensive patients undergoing thyroid surgery. Methods A total of 80 hypertensive patients
scheduled for elective thyroid surgery at People’s Hospital of Xinjiang Uygur Autonomous Region from December 2020 to
March 2023 were randomly selected and divided into four groups: A, B, C, and D. Group A received 1 mL of normal saline before
tumor resection and 10 mL of normal saline at the end of the surgery. Group B received 30 mg of ketorolac tromethamine in 1
mL before tumor resection and 10 mL of normal saline at the end of the surgery. Group C received 1 mL of normal saline before
tumor resection and 1.5 mg/kg of lidocaine diluted to 10 mL at the end of the surgery. Group D received 30 mg of ketorolac
tromethamine in 1 mL before tumor resection and 1.5 mg/kg of lidocaine diluted to 10 mL at the end of the surgery. All
medications were administered as a single intravenous injection. MAP and heart rate were recorded before anesthesia induction,
at extubation, 5 minutes after extubation, and 15 minutes after extubation. Coughing scores at extubation, postoperative adverse
reactions, 24-hour postoperative drainage volume, and VAS scores for sore throat were also recorded. Results There was a
significant difference in coughing scores at extubation among the four groups (#=31.658, £<0.01). The MAP and heart rates at
5 and 15 minutes after extubation in Groups B, C and D were lower than those in Group A(P<0.05). The VAS scores for sore
throat 24 hours after extubation were 1.95+0.69 in Group A, 0.90+0.64 in Group B, 2.25+0.79 in Group C, and 0.75+£0.64 in
Group D, with a significant difference among the four groups (F=23.508, £<0.01). The VAS scores in Groups B and D were
significantly lower than those in Groups A and C, respectively(P<0.05). There was a statistically significant difference in 24-hour
postoperative drainage volume among the four groups (/=204.309, P<0.01). There was no statistically significant difference in
the incidence of other adverse reactions after extubation among the four groups (P>0.05). Conclusion Intravenous
administration of lidocaine combined with ketorolac tromethamine in hypertensive patients undergoing thyroid surgery can
effectively reduce adverse reactions such as sore throat and coughing during the peri-extubation period while maintaining
stable MAP and heart rate.
Keywords: Lidocaine; Ketorolac tromethamine; Thyroid tumor; Thyroid surgery; Hypertension; Sore throat; Coughing; Mean
arterial pressure
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Thyroid surgery is one of the primary treatment
modalities for thyroid tumors. The operative field in thyroid
surgery involves complex anatomical structures and is
highly vascular. Endotracheal intubation and extubation
can easily induce significant hemodynamic changes [1-3].
Particularly in hypertensive patients, the peri-extubation
period is prone to dramatic fluctuations in the circulatory
system, which may even lead to postoperative hemorrhage,
induce or exacerbate myocardial ischemia, stroke, and renal
failure, among other complications [4]. This places higher
demands on surgical anesthesia management. Lidocaine is
an amide-type anesthetic agent widely used clinically for
local anesthesia and anti-arrhythmic purposes [5-6].
Previous studies have shown that intravenous lidocaine can
reduce postoperative pain, decrease coughing during
extubation, and ameliorate hemodynamic fluctuations
caused by intubation [7-8]. Ketorolac tromethamine is a
novel non-steroidal anti-inflammatory drug widely used for

the short-term treatment of acute moderate to severe pain,
including postoperative pain, with distinct clinical
advantages [9-10]. This study adopted an approach
involving administration of ketorolac tromethamine before
thyroid mass resection and intravenous injection of
lidocaine at the end of surgery to investigate its effects on
the peri-extubation period in hypertensive patients
undergoing thyroid surgery. The aim is to provide clinical
reference for improving the comfort and safety of such
patients during general anesthesia recovery.

1 Materials and Methods

1.1 General Information

This study is a randomized controlled trial approved
by the Ethics Committee of the People's Hospital of
Xinjiang Uygur Autonomous Region. Eighty patients
scheduled for elective thyroid surgery under general
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anesthesia with endotracheal intubation at the People's
Hospital of Xinjiang Uygur Autonomous Region between
December 2020 and March 2023 were randomly selected.
All patients had coexisting hypertension. Inclusion criteria:
(1) American Society of Anesthesiologists (ASA) physical
status classification II-III; (2) Age 35-70 years; (3)
Coexisting primary hypertension, without severe target
organ damage caused by hypertension; (4) Surgery
duration 1-3 hours; (5) Body mass index (BMI) 21-28
kg/m?. Exclusion criteria: (1) History of allergy to
lidocaine or ketorolac tromethamine; (2) Coexisting
diabetes, heart disease, or severe hepatic/renal dysfunction;
(3) Difficult airway; (4) History of repeated intubation
attempts and chronic pharyngitis.

Patients meeting the inclusion criteria were divided
into four groups using a random number table, with 20
patients in each group. Group A was the control group,
Group B was the ketorolac tromethamine group, Group C
was the lidocaine group, and Group D was the lidocaine
combined with ketorolac tromethamine group. There were
no statistically significant differences among the four
groups in terms of age, gender, BMI, ASA classification,
or surgery duration (P>0.05). See Table 1.

Tab.1 Comparison of general data in four groups( #=20, x +s)

Group Age (years) M/F BMI ASA Surgery
(case) (kg/m*») II/III (case) time(min)

Group A 52.00+6.88 8/12 23.62+2.96 12/8 122.25+22.45
Group B 51.70+5.27 7/13 22.53+1.73 13/7 114.50+21.7
Group C  5535+5.88 6/14 22.11+1.99 14/6 126.25+19.19
Group D 54.50+5.93  7/13  22.64+2.53 14/6 120.75+18.01
Fly* value 1.816 0.440 1.465 0.615 1.142

P value 0.151 0.932 0.231 0.893 0.337

1.2 Anesthesia Method

A comprehensive preoperative assessment of the
patient's condition was conducted to formulate the
anesthesia plan. Informed consent was obtained from the
patients, who underwent routine fasting for 8 hours
preoperatively. Upon entering the operating room, routine
monitoring of electrocardiogram (ECG), blood pressure,
heart rate, and saturation of peripheral oxygen (SpO-.) was
established, along with monitoring of body temperature and
the depth of anesthesia using the Bispectral Index (BIS).

The following drugs were administered in anesthesia
induction: midazolam (Yichang Humanwell
Pharmaceutical, H20067040) 0.03 mg/kg; propofol (Xi'an
Libang Pharmaceutical, H20010368) 1.5 mg/kg; sufentanil
(Jiangsu Enhua Pharmaceutical Co., Ltd., H20203650) 0.5
pg/kg;  vecuronium  (Chengdu Tiantai Mountain
Pharmaceutical, H20063411) 0.1 mg/kg.

After loss of consciousness and muscle relaxation,
the endotracheal tube was inserted, and controlled
ventilation was initiated via the breathing circuit.

Anesthesia Maintenance: Propofol was infused at a
rate of 4-12 mg-kg'-h™!, and remifentanil (China National
Pharmaceutical Group Industry, H20123421) was infused
at a rate of 0.1-1.0 ug-kg'-min'. The infusion rates were
adjusted based on the BIS value to maintain it between 40—
60 during surgery. At the end of surgery, the infusion of

propofol and remifentanil was stopped. Suctioning under
low negative pressure (80—-120 mmHg) was performed as
needed. The endotracheal tube was removed when the
patient was awake, spontaneous breathing had resumed,
the BIS value returned to 85, the patient could follow
commands such as opening eyes, opening mouth, and
protruding tongue, and the spontaneous tidal volume
exceeded 5 mL/kg.

1.3 Grouping

Group A: Received 1 mL of normal saline before
tumor resection and 10 mL of normal saline at the end of
surgery.

Group B: Received 30 mg ketorolac tromethamine in
1 mL before tumor resection and 10 mL of normal saline
at the end of surgery.

Group C: Received 1 mL of normal saline before
tumor resection and 1.5 mg/kg lidocaine diluted to 10 mL
at the end of surgery.

Group D: Received 30 mg ketorolac tromethamine in
1 mL before tumor resection and 1.5 mg/kg lidocaine
diluted to 10 mL at the end of surgery.

All experimental drugs were administered as single
intravenous injections.

1.4 Observation Indicators

Coughing score at extubation: Coughing severity was
graded as: Grade 1, no cough (0 times); Grade 2, mild
cough (1-2 times); Grade 3, moderate cough (3—4 times);
Grade 4, severe cough (>5 times).

Hemodynamic parameters: Mean arterial pressure
(MAP) and heart rate were recorded before anesthesia
induction (T1), immediately after extubation (T2), 5
minutes after extubation (T3), and 15 minutes after
extubation (T4).

Postoperative sore throat: Visual Analogue Scale
(VAS) score for sore throat 24 hours postoperatively.

Other adverse reactions during the recovery period
after extubation: Including nausea/vomiting, agitation,
bradycardia, etc.

Postoperative drainage volume: Drainage volume 24
hours postoperatively.

1.5 Statistical Methods

Statistical analysis was performed using SPSS 26.0
software. Measurement data conforming to a normal
distribution are expressed as X £s. One-way analysis of
variance (ANOVA) was used for comparisons among
multiple groups, and the LSD-t test was used for pairwise
comparisons. Repeated measures analysis of variance was
used for multi-time-point comparisons. Count data are
expressed as number (percentage) and compared using the
chi-square test. Ordinal categorical variables were
analyzed using non-parametric rank-sum tests; the
Kruskal-Wallis H test was used for comparisons among
multiple groups, and the Mann-Whitney U test was used
for pairwise comparisons. A two-sided test was used with
a significance level of 0=0.05.
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2 Results

2.1 Comparison of Cough Scores Among the
Four Groups at Extubation

The Kruskal-Wallis H test showed that there were sta-
tistically significant differences in cough scores among the
four groups at extubation (P<0.01). Pairwise comparisons
revealed that Group A differed significantly from Group C
and Group D (Z=3.512, P<0.01; Z=4.445, P<0.01), but not
from Group B (Z=0.809, P=0.419). Group B also differed
significantly from Group C and Group D (Z=3.093,
P=0.002; Z=4.279, P<0.01). See Table 2.

2.2 Comparison of MAP and Heart Rate Among
the Four Groups at Different Time Points

Within-group comparisons at different time points: In
Group A, MAP and heart rate at T2, T3, and T4 were
higher than those at T1 (P<0.05). In Group B, MAP at T2
was higher than that at T1 (P<0.05). In Groups C and D,
there were no statistically significant differences in MAP
and heart rate between T2-T4 and T1 (P>0.05). Between-
group comparisons at the same time points: At T2, MAP
and heart rate in Groups C and D were lower than those in
Groups A and B, with statistically significant differences
(P<0.05). At T3 and T4, MAP and heart rate in Groups B,
C, and D were lower than those in Group A, with statisti-
cally significant differences (P<0.05). See Table 3.

2.3 Comparison of Sore Throat VAS Scores 24

the VAS score in Group D was lower than that in Group A
(£=5.702, P<0.01) and Group C (=6.598, P<0.01). How-
ever, there were no statistically significant differences in
VAS scores between Group A and Group C (=1.279,
P=0.209) or between Group B and Group D (+=0.741,
P=0.463).

2.4 Comparison of Postoperative Drainage

The drainage volumes at 24 hours postoperatively
were (104.50 + 6.47) mL in Group A, (102.75 +7.16) mL
in Group B, (70.25 + 4.99) mL in Group C, and (69.00 +
5.76) mL in Group D. There were statistically significant
differences in drainage volume among the four groups
(F=204.309, P<0.01). The drainage volume in Group C
was lower than that in Group A (+~=18.746, P<0.01) and
Group B (+=5.938, P<0.01), and the drainage volume in
Group D was lower than that in Group A (+~=18.746,
P<0.01) and Group B (=16.654, P<0.01), with all differ-
ences being statistically significant.

2.5 Comparison of Other Adverse Reactions

The incidence rates of other adverse reactions (such
as nausea and vomiting, agitation, bradycardia, etc.) after
extubation among the four groups were as follows: 15% (3
cases) in Group A, 15% (3 cases) in Group B, 10% (2 cases)
in Group C, and 5% (1 case) in Group D. There was no
statistically significant difference among the groups
(*=1.377, P=0.711).

Tab.2 Comparison of the cough scores after extubation among
four groups of patients[case(%)]

HOI/H"S After Extubation Group Case Grade 1 Grade 2 Grade 3
Group A 20 2(10.0) 7(35.0) 11(55.0)
The sore throat VAS scores 24 hours after extubation Group B 20 2(10.0) 10(50.0) 8(40.0)
were (1.95 + 0.69) points in Group A, (0.90 + 0.64) points g“’“*’g ig 196(?8560())) 13(1(1550'00)) ig 'g;
. . . rou . . B
in Group B, (2.25 £ 0.79) points in Group C, and (0.75 + Hvalze L 658
0:64) points in Group D. There were statistically significant P value 20,001
differences among the four groups (F=23.508, P<0.01). The
VAS score in Group B was lower than that in Group A
(=4.989, P<0.01) and Group C (+=5.938, P<0.01), while
Tab.3 Comparison of MAP and heart rate at different time points among four groups (n=20, x +s)
G MAP (mmHg) Heart rate (times/min)
roup T1 P T3 T4 1 P T3 T4
Group A 96.65:5.23  106.75:4.20°  105.9+4.01°  104.95+4.66°  73.2+534  86.55+3.85%  8325+3.73*  77.9+5.31°
Group B 98.124.12  105.75+3.77°  101.124.46> 9835433 72.1£5.66  84.25:4.78"  75.4%5.83%1  74.3+5.74b
Group C 96.25:4.91  96.10+4.54%  96.7+434>  96.45:457°  7335£6.32  73.65£5.62%  73.45+6.79®  73.3+5.91b
Group D 97.45+4.66  97.20+4.19%  97.944.24°> 9825433 72.95£5.8  72.9+5.81%  72.7545.95b  72.45+5.45b
F group /P group Value 20.434/<0.001 13.645/<0.001

21.857/<0.001
11.191<0.001

Ftime/Ptime value
Finteraction/Pinteraction Value

33.214/<0.001
11.947/<0.001

Note: Compared with T1, “P<0.05; Compared with Group A, ® P<0.05; Compared with Group B, ¢ P<0.05.

3 Discussion

Thyroid surgery involves complex anatomy and a
rich vascular supply in the operative field. During the peri-
extubation period, as the depth of anesthesia lightens, stim-
uli such as pain and coughing activate the sympathetic-ad-
renal medullary system, leading to a massive release of cat-
echolamines and causing abnormal hemodynamic fluctua-
tions [11-12]. In patients with coexisting hypertension,

severe hemodynamic fluctuations may lead to postopera-
tive hemorrhage and, in severe cases, can induce various
cardiovascular complications such as myocardial ischemia,
stroke, and cerebral hemorrhage, thereby reducing the
quality of early postoperative recovery and prolonging
hospital stay [4]. Previous studies have shown that intrave-
nous lidocaine helps alleviate postoperative pain, reduce
the coughing response during general anesthesia extuba-
tion, and improve hemodynamic fluctuations [13-15]. In a
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randomized controlled study on thyroid cancer surgery,
Shu et al. [16] administered intravenous lidocaine before
anesthesia induction. The results showed that compared to
the control group, this led to satisfactory postoperative an-
algesia and reduced the dosage of general anesthetics and
the incidence of adverse reactions such as postoperative
vomiting. Administering intravenous lidocaine 2 minutes
after thyroidectomy helped improve the incidence of
coughing and hemodynamic fluctuations in patients [17].
Previous research found that intravenous lidocaine at doses
of 1.0-1.5 mg/kg results in blood concentrations within a
safe range, while exceeding 2.0 mg/kg may pose risks [18].
In this study, a single injection of 1.5 mg/kg lidocaine at
the end of surgery reduced coughing in hypertensive pa-
tients during the peri-extubation period, maintained hemo-
dynamic stability during extubation, and reduced postop-
erative blood loss (drainage volume). However, regarding
sore throat, there was no statistically significant difference
in the 24-hour postoperative sore throat VAS score be-
tween the lidocaine group and the control group, suggest-
ing its analgesic duration is short, which is consistent with
previous studies.

Ketorolac tromethamine is a non-steroidal anti-in-
flammatory drug (NSAID) with potent analgesic effects. It
inhibits prostaglandin synthesis to achieve analgesia and
can be used for short-term treatment of acute moderate to
severe pain, with fewer adverse reactions [19-20]. Studies
have shown that pretreatment with intravenous ketorolac
tromethamine before anesthesia induction can signifi-
cantly reduce the incidence of sufentanil-induced coughing
during general anesthesia induction and also significantly
alleviate postoperative incisional pain and recovery agita-
tion [21]. However, there is limited research on the effects
of ketorolac tromethamine on the peri-extubation period in
thyroid surgery. One study involving female patients un-
dergoing thyroidectomy found that intravenous injection
or infusion of ketorolac tromethamine before anesthesia
induction reduced the incidence of adverse reactions such
as post-extubation sore throat, coughing, and wound pain
[22]. The results of this study indicate that intravenous in-
jection of ketorolac tromethamine before tumor resection
can reduce postoperative sore throat at 24 hours, but it does
not show significant advantages in reducing postoperative
coughing or maintaining hemodynamic stability. This may
be due to the short half-life of ketorolac tromethamine and
the relatively small dose used. Therefore, this study inno-
vatively adopted a combined drug approach, administering
intravenous ketorolac tromethamine before tumor resec-
tion and intravenous lidocaine at the end of surgery. The
results showed no significant differences in MAP and heart
rate immediately after extubation, 5 minutes after extuba-
tion, and 15 minutes after extubation compared to before
induction. Furthermore, the 24-hour postoperative sore
throat VAS score was lower than that in the lidocaine
group. These results suggest that in thyroid surgery, com-
pared to using lidocaine or ketorolac tromethamine alone,
the combined approach of intravenous ketorolac tro-
methamine before tumor resection and lidocaine injection
at the end of surgery offers more comprehensive ad-
vantages in reducing coughing, maintaining hemodynamic
stability, and providing analgesia during the peri-extuba-
tion period.

In conclusion, the combination of lidocaine and ke-
torolac tromethamine can effectively reduce adverse reac-
tions such as post-extubation sore throat, circulatory

fluctuations, and coughing at extubation in hypertensive
patients undergoing thyroid surgery. This helps improve
the comfort and safety of such patients during the peri-ex-
tubation period.
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Abstract: Objective To investigate the effect of ketorolac tromethamine combined with lidocaine on the mean arterial
pressure (MAP), heart rate, 24-hour postoperative drainage volume, and Visual Analogue Scale (VAS) score for sore
throat during the peri-extubation period in hypertensive patients undergoing thyroid surgery. Methods A total of 80
hypertensive patients scheduled for elective thyroid surgery at People’s Hospital of Xinjiang Uygur Autonomous Region
from December 2020 to March 2023 were randomly selected and divided into four groups: A, B, C, and D. Group A
received 1 mL of normal saline before tumor resection and 10 mL of normal saline at the end of the surgery. Group B
received 30 mg of ketorolac tromethamine in 1 mL before tumor resection and 10 mL of normal saline at the end of the

surgery. Group C received 1 mL of normal saline before tumor resection and 1.5 mg/kg of lidocaine diluted to 10 mL at the
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end of the surgery. Group D received 30 mg of ketorolac tromethamine in 1 mL before tumor resection and 1.5 mg/kg of
lidocaine diluted to 10 mL at the end of the surgery. All medications were administered as a single intravenous injection.
MAP and heart rate were recorded before anesthesia induction, at extubation, 5 minutes after extubation, and 15
minutes after extubation. Coughing scores at extubation, postoperative adverse reactions, 24 -hour postoperative drainage
volume, and VAS scores for sore throat were also recorded. Results There was a significant difference in coughing scores
at extubation among the four groups (H=31.658, P<0.01). The MAP and heart rates at 5 and 15 minutes after
extubation in Groups B, C and D were lower than those in Group A (P<0.05). The VAS scores for sore throat 24 hours
after extubation were 1.95+0.69 in Group A, 0.90+0.64 in Group B, 2.25+0.79 in Group C, and 0.75+0.64 in Group
D, with a significant difference among the four groups (F=23.508, P<0.01). The VAS scores in Groups B and D were
significantly lower than those in Groups A and C, respectively (P<0.05). There was a statistically significant difference
in 24 - hour postoperative drainage volume among the four groups (F=204.309, P<0.01). There was no statistically
significant difference in the incidence of other adverse reactions after extubation among the four groups (P>0.05).
Conclusion Intravenous administration of lidocaine combined with ketorolac tromethamine in hypertensive patients
undergoing thyroid surgery can effectively reduce adverse reactions such as sore throat and coughing during the peri-
extubation period while maintaining stable MAP and heart rate.

Keywords: Lidocaine; Ketorolac tromethamine; Thyroid tumor; Thyroid surgery; Hypertension; Sore throat; Coughing;
Mean arterial pressure
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Tab.1 Comparison of general data in four groups (n=20, x+s)
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Tab.2 Comparison of the cough scores at extubation among
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