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Abstract: Objective To compare the effects of total intravenous anesthesia (TIVA) and inhalation anesthesia on early
postoperative recovery quality, adverse events and postoperative deliriurn in patients with pulmonary tuberculosis undergoing
argon plasma coagulation (APC). Methods A total of 90 pulmonary tuberculosis patients who underwent APC at Second
Hospital of Nanjing from September 1st , 2022, to September 30th, 2024, were prospectively selected. The patients were
randomly divided into Group T and Group |, with 45 patients in each group. In the Group T, propofol-based TIVA and routine
medications were used for anesthesia induction, while in the Group |, sevoflurane- based inhalation anesthesia and routine
medications were used. The following parameters were recorded: general data, surgery duration, anesthesia duration,
extubation time, time to leave the operating room, fluid replacement volume, (vital signs, intraoperative adverse events, and
cough intensity during extubation. Postoperative recovery was assessed over the first 7 days, including pain [using the Visual
Analog Scale (VAS) ], nausea and vomiting, dizziness, recovery quality [using the 15-item Quality of Recovery (QoR-15) scale],
and the occurrence of delirium [using the Confusion Assessment Method for the Intensive Care Unit, (CAM- ICU)]. Results
There was a significant time effect on mean arterial pressure (MAP) , heart rate, and saturation of peripheral oxygen (SpQOx) in
both groups (P<0.05) , but no significant group effect or interaction effect was observed (P>0.05). Pairwise comparisons
showed that MAP decreased after induction in both groups (P<0.05). Heart rate was lower in Group T than in Group | when
leaving the operating room, Heart rate decreased intraoperatively in both groups (P<0.05) , but Heart rate in Group | before
anesthesia exceeded that when leaving the operating room ((P<0.05) ; SpO2 increased after induction but was lower before
anesthesia than that when leaving the operating room (P<0.05). There was no significant differences in the incidence of
hypotension, hypertension, hypoxemia, or bradycardia between the two groups (P>0.05) , but the incidence rates of
tachycardia was lower in Group T than that in Group | (15.56% vs 62.22% , x2 =20.618, P<0.01). There was no significant
difference in cough intensity at extubation between the two groups (Z=1.567, P=0.117). There was no significant difference in
VAS and QoR-15 scores between the two groups (£>0.05). Compared with preoperative day 1, (both groups had decreased
QoR-15 scores on postoperative day 1 and day 2 (P<0.05). There was no significant difference in the incidence of delirium on
postoperative day 1 between Groups | and (11.11% vs 8.89%, x2 =0.123, P=0.725). The incidence of dizziness in Group T was
significantly lower than that in Group | at 4 hours postoperatively (£<0.05). Similarly, the incidences of nausea and vomiting
were significantly lower in Group T compared to Group | at 2, 4, and 6 hours postoperatively (P<0.05). Conclusion In
pulmonary tuberculosis patients undergoing APC, total intravenous anesthesia showed more stable blood pressure and heart
rate control compared to inhalation anesthesia, as well as a lower incidence of nausea, vomiting, and dizziness.
Keywords: Inhalation anesthesia; Total intravenous anesthesia; Argon plasma coagulation; Pulmonary tuberculosis; (Mean
arterial pressure; Postoperative delirium; Oxygen saturation
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Tuberculosis, as a severe infectious disease, is a
major public health concern globally. According to the
Global Tuberculosis Report 2024 released by the World
Health Organization, the estimated global incidence of
tuberculosis in 2023 reached 10.8 million cases; despite
significant advances in anti-tuberculosis drug therapy, it
still causes 1.25 million deaths worldwide each year [1].
For patients with drug-resistant tuberculosis or
complicated with airway obstruction, traditional
pharmacotherapy can hardly meet clinical needs. Argon
plasma coagulation (APC), a minimally invasive
treatment modality, has demonstrated favorable efficacy
in airway stenosis, scar repair, and tuberculous lesion

clearance [2]. Such procedures require general anesthesia,
and the choice of anesthesia strategy significantly
influences the postoperative recovery process of patients.

Anesthetic agents act on the respiratory, circulatory,
digestive, nervous, immune and other systems, exerting
significant potential impacts on surgical outcomes and
patient rehabilitation [3-7]. Inhalation anesthesia (IA) and
total intravenous anesthesia (TIVA) are two commonly
used clinical anesthesia approaches, with distinct
differences in their effects on patients' intraoperative
physiological status, postoperative recovery, and
complication rates [3-4]. However, systematic clinical
studies on the specific impacts of these two anesthesia
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methods on the recovery of tuberculosis patients after
APC surgery remain lacking. This study aims to compare
the effects of IA and TIVA on the early recovery of
tuberculosis patients following APC surgery.

1 Materials and Methods
1.1General Information

This study was a single-center randomized
controlled trial approved by the Ethics Committee of
Second Hospital of Nanjing (approval number:
2022-LS-ky024), and the research protocol complied with
the Declaration of Helsinki. All methods were performed
in accordance with relevant guidelines and regulations,
and written informed consent was obtained from all
subjects. Tuberculosis patients who underwent APC at
Second Hospital of Nanjing from September 1, 2022 to
September 30, 2024 were recruited.

(1) Inclusion criteria: (1) Aged 18-65 years; (2)
American Society of Anesthesiologists (ASA) physical
status classification I-III; (3) Body mass index (BMI) of
18-28 kg/m?, (4) Patients and their families were
informed of and consented to the study content.

(2) Exclusion criteria: (1) Final diagnosis was
non-tuberculosis; (2) Complicated with underlying
diseases such as hypertension or diabetes; (3) Allergic to
study drugs; (4) Language, mental or cognitive
impairment; (5) History of drug dependence or alcohol
abuse; (6) Preoperative major organ dysfunction.

Patients were divided into the TIVA group (Group T)
and IA group (Group I) using the random number table
method. Both patients and follow-up personnel were
unaware of the anesthesia method used.

1.2 Anesthesia Methods

All patients fasted for 8 hours and abstained from
fluids for 4 hours preoperatively. Upon admission to the
operating room, routine monitoring of vital signs and
bispectral index (BIS) was performed, peripheral venous
access was established, and sodium acetate Ringer's
injection (Hubei Duorui Pharmaceutical Co., Ltd., batch
number: B22041104) was infused. Mask oxygenation
was initiated during induction for both groups, and all
patients  received  midazolam  (Jiangsu = Nhwa
Pharmaceutical Co., Ltd., batch number: MD220406)
0.04 mgkg, sufentanil (Yichang  Humanwell
Pharmaceutical Co., Ltd., batch number: 21A11171) 0.5
ng/kg, and rocuronium bromide (Zhejiang Xianju
Pharmaceutical Co., Ltd., batch number: 210305) 0.6
mg/kg. Group T received propofol (Xi'an Libang
Pharmaceutical Co., Ltd., batch number: 22205121)
1.5-2.5 mg/kg; Group I inhaled 2%-6% sevoflurane
(Jiangsu Hengrui Medicine Co., Ltd., batch number:
22011031) until BIS <60, then endotracheal intubation
was performed using a size 8.0 tube. Ventilation
parameters were set as follows: tidal volume 7 mL/kg,
respiratory rate 12 breaths/min, inspiratory-expiratory

ratio 1:2, oxygen flow rate 1 L/min, and air flow rate 3
L/min. At the start of surgery, 5 mL of 2% lidocaine
(Shandong Hualu Pharmaceutical Co., Ltd., batch number:
D22D17-1) was injected via a flexible bronchoscope for
local infiltration of the glottis and trachea. To maintain
stable intraoperative BIS wvalues, group T received
propofol at 4-6 mg-kg'-h™' and remifentanil (Sinopharm
Group Co., Ltd. Langfang Branch, batch number:
20220701) at 0.01 mgkg'h'; group I received
sevoflurane at 1.7%-4% and remifentanil at 0.01
mg-kg™'-h™'. Drug administration was stopped at the end
of surgery, and patients waited for awakening in the
operating room.

1.3 Observation Indicators

1.3.1 General Information

Including gender, age, BMI, ASA classification, and
whether complicated with anemia or liver function
abnormalities.

1.3.2 General Indicators of Anesthesia and Surgery

Operation time, anesthesia time, extubation time,
time to leave the operating room, fluid infusion volume,
vital signs, adverse events in the operating room, and
cough severity at extubation were recorded. Extubation
time was defined as the duration from the end of surgery
to extubation. Time to leave the operating room was
defined as the duration from the end of surgery to leaving
the operating room. Hypotension was defined as mean
arterial pressure (MAP) <60 mmHg or a decrease in
systolic blood pressure >20% from the baseline value.
Respiratory depression was defined as saturation of
peripheral oxygen (SpO:) <90%. Cough severity at
extubation was classified into 3 grades according to the
method of Minogue et al. [8], mild (single cough),
moderate (more than one cough lasting <5 seconds), and
severe (cough lasting >5 seconds).
1.3.3 Postoperative Pain,
Dizziness

Visual Analogue Scale (VAS) scores were assessed
at 2, 4, 6 hours postoperatively, and on the 1st, 2nd, 3rd,
Sth, and 7th days postoperatively. The occurrence of
nausea and vomiting, and dizziness was also recorded. In
the VAS score, 0 indicated no pain and 10 indicated the
most severe unbearable pain.

Nausea, Vomiting and

1.3.4 Recovery Status, Sleep Status and Cognitive
Function

The 15-item Quality of Recovery (QoR-15) scale [9],
Insomnia Severity Index (ISI) [10], and Mini-Mental
State Examination (MMSE) [11] were used to evaluate
recovery quality, sleep quality, and cognitive function
respectively at 6 time points: 1 day before surgery, and on
the 1st, 2nd, 3rd, 5th, and7th days postoperatively. In
terms of evaluating postoperative recovery quality, the
QoR-15 has a maximum score of 150, where higher
scores indicate better postoperative recovery quality for
patients. The ISI consists of 7 questions with a maximum
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score of 28; an increase in score reflects a decline in the
patient's sleep quality. The MMSE has a maximum score
of 30, and higher scores indicate better cognitive function
in patients.

1.3.5 Postoperative Delirium

Postoperative delirium was followed up and assessed
using the Confusion Assessment Method for the Intensive
Care Unit (CAM-ICU) [12] at 5 time points: on the
1st,2nd,3rd,5th, and7th days postoperatively.

1.4 Statistical Methods

The trend test of the preliminary pilot study was
calculated using PASS 15 software. The incidence of
postoperative nausea and vomiting was 30% in Group T
and 60% in Group I. Setting two-tailed =0.05 and
1-$=0.8, the calculated sample size was 82 patients (41
cases per group). Considering an expected 10% drop-out
rate, 45 cases were initially allocated to each group.
Statistical analysis was performed using SPSS 25.0
software. Continuous variables with normal distribution
were expressed as x +s, and inter-group comparisons
were conducted using independent sample ¢ test. For
comparisons across multiple time points,
repeated-measures analysis of variance (ANOVA) was
used, followed by LSD-¢ test for pairwise comparisons.
Continuous variables with non-normal distribution were
presented as median (first quartile, third quartile) [M
(01,05)], and inter-group comparisons were done using
Mann-Whitney U test. Categorical variables were
expressed as n(%), and comparisons were made using
chi-square test or Fisher's exact test. Generalized
estimating equations were applied for comparisons of
non-normal and categorical variables across multiple time
points. For simple effect analysis of different time points
within the same group, Friedman test and Wilcoxon
signed-rank test were used; Mann-Whitney U test was
used for comparisons between groups at the same time
point. A P value <0.05 was considered statistically
significant.

2 Results

2.1 Comparison of General Information Between the
Two Groups

A total of 139 patients undergoing APC surgery
were screened in this study. Subsequently, 34 patients
were excluded based on inclusion and exclusion criteria.
Additionally, 15 patients who were later diagnosed with
non-pulmonary tuberculosis or lost to follow-up were

eliminated. Finally, 90 subjects were included in the
analysis, with 45 cases in each group. There were no
statistically significant differences between the two
groups in gender, age, BMI, ASA classification,
comorbidities, operation time, anesthesia time, extubation
time, time to leave the operating room, or fluid infusion
volume (all P>0.05). See Tables 1 and 2.

2.2 Comparison of Perioperative Vital Signs
Between the Two Groups

There were significant time effects for MAP, heart
rate (HR), and SpO: in both groups (P<0.01), while no
statistically significant inter-group effects or interaction
effects were found (P>0.05). See Table 3. Pairwise
comparisons showed that compared with the
pre-anesthesia baseline, MAP in Group T was
significantly decreased at post-induction (P<0.01), the
start of surgery (P<0.01), the end of surgery (P<0.01),
and the time of leaving the operating room (P=0.012). In
Group I, MAP decreased at post-induction, the start of
surgery, and the end of surgery, but the differences were
not statistically significant (P>0.05).

Regarding HR, inter-group comparison revealed that
HR in Group T was lower than that in Group I at the time
of leaving the operating room (=2.413, P=0.018).
Time-point analysis showed that HR in Group T at the
end of surgery was lower than the pre-anesthesia level
(P=0.022). In Group I, HR was lower than the
pre-anesthesia level at post-induction (P=0.020), the start
of surgery (P=0.031), and the end of surgery (P=0.004),
but significantly higher than the baseline at the time of
leaving the operating room (P=0.009).

Analysis of SpO: indicated that SpO. in Group T
increased at post-induction (Z=1.333, P<0.01) but was
lower than the pre-anesthesia level at the time of leaving
the operating room (Z=1.578, P<0.01). In Group I, SpO-
increased at post-induction (Z=1.456, P<0.01) and the
start of surgery (Z=0.967, P<0.01), and decreased at the
time of leaving the operating room (Z=1.356, P<0.01).

2.3 Comparison of Adverse Events Between the Two
Groups

There were no statistically significant differences in
the incidence rates of hypotension, hypertension,
hypoxemia, or bradycardia between the two groups
(P>0.05). The incidence rate of tachycardia in Group T
was significantly lower than that in Group I (P<0.01). See
Table 4.

Tab.1 Comparison of the general data between two groups (n=45)

ASA classification II/IIT Anemia Abnormal liver

Group Male/female  Age [years, M (Q1,053)] BMI (kg/m?, +s) (cases) [cases(%)] function [cases(%)]
Group T 18/27 42(32, 56) 21.99+2.48 44/1 1(2.22) 4(8.89)
Group I 16/29 43(29, 56) 21.63+2.48 432 1(2.22) 5(11.11)
x*Zit value 0.189 0.057 0.676
P value 0.664 0.955 0.501 1.000 1.000 1.000
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Tab.2 Comparison of general indicators of surgical anesthesia between two groups [n=45, M(Q;,03)]

Time to leave the
! v Fluid infusion volume

Group Operation time (min) Anesthesia time (min) Extubation time (min) operating room (mL)
(min)
Group T 30.0(21.0, 40.0) 40.0 (30.5, 52.5) 20.0 (15.0, 26.0) 40.0 (35.0,47.5) 400.0 (350.0, 450.0)
Group I 27.0(16.0, 39.5) 35.0(29.0,45.0) 20.0 (15.0,25.0) 40.0 (32.5,45.0) 400.0 (350.0, 450.0)
Z value 1.339 1.395 1.102 0.949 1.169
P value 0.181 0.163 0.271 0.343 0.242
Tab.3 Comparison of vital signs between two groups (n=45)
. . MAP(mmHg, X +s) HR(times/min, X +s) SpO2[%, M(Q1,05)]
Time point
Group T Group I Group T Group I Group T Group I
Pre-anesthesia 89.24+10.23 87.82+11.53 81.58+11.77 83.29+13.97 98 (97, 99) 98 (96, 98)
Post-induction 79.84+8.912 81.38+9.65% 76.73+£10.83 76.67+15.77 100 (99, 100)? 100 (99, 100)?
At start of surgery 78.73+11.65% 81.49+11.46° 83.29+5.95 81.58+6.912 99 (98, 100) 99 (98, 100)?
At end of surgery 71.96+7.612 75.18+9.06* 74.02+11.20° 75.93+15.04° 98 (96, 99) 97 (96, 98)
Atleaving operating 85.0210.54° 85.93+12.26 82.80+14.18° 89.64-12.68% 94 (94, 96)° 95 (93, 96)

room
0.949/41.446/0.915
0.333/<0.001/0.459

F/xgroup/time/interaction Value

Pgroup/(ime/interaction value

1.759/15.036/1.151
0.188/<0.001/0.332

2.815/328.930/5.779
0.093/<0.001/0.216

Note: @ P<0.05 compared with pre-anesthesia in the same group; ® P<0.05 compared with Group T.

2.4 Comparison of Cough Severity at Extubation
Between the Two Groups

In Group T, there were 7 cases of mild cough, 13
cases of moderate cough, and 2 cases of severe cough. In
Group I, there were 6 cases of mild cough, 17 cases of
moderate cough, and 8 cases of severe cough. There was
no statistically significant difference in cough severity at
extubation between the two groups (Z=1.567, P=0.117).

2.5 Comparison of VAS Scores at Different Time
Points

For resting postoperative VAS scores, there was a
significant main effect of time (P<0.01), but no
significant main effect of group (P=0.784) or timexgroup
interaction effect (P=0.236). For VAS scores during
activity, both the main effect of time (P<0.01) and
timexgroup interaction effect (P=0.009) were significant,
while the main effect of group was not statistically
significant (P=0.617). Pairwise comparisons showed no
statistically significant differences in activity VAS scores
between the two groups at any time point (all P>0.05).
See Table 5.

2.6 Comparison of QoR-15 Scores at Different Time
Points

A significant main effect of time was found for
QoR-15 scores (P<0.01), with significant improvement
postoperatively compared to preoperatively. However, no
significant main effect of group or timexgroup interaction
effect was observed (all P>0.05). Compared with 1 day
before surgery, QoR-15 scores in both groups were
significantly decreased on the 1st day postoperatively
(Group T: Z=2.933, P<0.01; Group I: Z=2.756, P<0.01)
and the 2nd day postoperatively (Group T: Z=1.667,
P<0.01; Group I: Z=1.544, P<0.01). See Table 6.

Tab.4 Comparison of adverse events between two groups
[n=45, case(%)]

Respirat
Group Hypotension Hypertension espiratory Bradycardia Tachycardia

Depression
Group T 25(55.56) 4(8.89) 7(15.56) 2(4.44) 7(15.56)
Group I  33(73.33) 10(22.22) 5(11.11) 2(4.44) 28(62.22)
x*value 7.395 3.045 0.385 20.618
P value 0.007 0.081 0.535 1.000? <0.001

Note: ®Fisher's exact test.

Tab.5 Comparison of postoperative VAS score between two
groups [n=45, M(Q;,053)]
Resting VAS score Activity VAS score
GroupT  Groupl  GroupT  Groupl
1.0(0.5,3.0) 2.0 (1.0,3.0) 3.0 (2.0,4.0) 3.0 (2.0,5.0)
2.0 (1.0,3.0) 2.0 (1.0,3.0) 3.0 (2.0,4.0) 3.0 (2.0,5.0)
1.0 (0.5,2.5) 2.0 (0.5,3.0) 3.0 (2.0,3.5) 3.0 (2.0,5.0)

Time point

2 h Postoperative
4 h Postoperative
6 h Postoperative

1st postoperative day  0(0,1.0) 0(0,1.0) 1.0(1.0,2.0) 1.0(0,2.5)
2nd postoperative day  0(0,0.5) 0(0,0) 1.0 (0,1.0)  0(0,1.0)
3rd postoperative day 0(0,0) 0(0,0) 0(0,1.0) 0(0,0)
Sth postoperative day 0(0,0) 0(0,0) 0(0,0) 0(0,0)
7th postoperative day 0(0,0) 0(0,0) 0(0,0) 0(0,0)

X%/P group value 171.056/<0.001 307.550/<0.001
2%/P time value 0.075/0.784 0.251/0.617
X*/P interaction Value 8.034/0.236 17.078/0.009

2.7 Comparison of Postoperative Delirium

Incidence at Different Time Points

The highest incidence of postoperative delirium was
observed on the 1st day postoperatively in both groups (3
cases in Group T vs 4 cases in Group I). On the 2nd day
postoperatively, 1 case of postoperative delirium was
reported in each group. No statistically significant
difference in the incidence of postoperative delirium was
found between the two groups (11.11% vs 8.89%,
x*=0.123, P=0.725).

2.8 Comparison of Dizziness, Nausea and Vomiting
at Different Time Points
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The severity of dizziness symptoms changed over
time in both groups (P<0.01), with significant inter-group
differences (P<0.01) and a significant timexgroup
interaction effect (P<0.01). Simple effect analysis showed
that the incidence of dizziness in Group T was lower than
that in Group I at 4 hours postoperatively (y*>=4.121,
P=0.042). For the incidence of postoperative nausea and
vomiting, significant time effects, inter-group effects, and
timexgroup interaction effects were observed (P<0.01).

Compared with Group I, the incidence of nausea and
vomiting in Group T was lower at 2 hours (¥*=8.715,
P=0.003), 4 hours (¥>=7.511, P=0.006), and 6 hours
postoperatively (¥*>=5.475, P=0.019). However, the
difference gradually diminished over time, and no
statistically significant difference was found on the Ist
day postoperatively (y>=1.011, P=0.315). No dizziness,
nausea, or vomiting were observed on the 3rd, 5th, or 7th
days postoperatively. See Table 7.

Tab.6 Comparison of QoR-15 scores between two groups at different time points [#=45, M(Q,,03)]

Group 1 day 1st postoperative 2nd postoperative 3rd postoperative Sth postoperative 7th postoperative
preoperative day day day day day

Group T 142(140, 144) 134(130, 140)* 139(135, 142)° 140(139, 143) 141(140, 145) 143(140, 145)

Group 1 142(138, 144) 135(132, 140)* 140(135, 143)° 142(138, 144) 143(140, 145) 144(142, 145)

X%/P group value
X%/P time value
){Z/P interaction Value

315.292/<<0.001

0.238/0.625
6.577/0.254

Note: Compared with the same group at 1 day before surgery,* P<0.05.

Tab.7 Comparison of dizziness, nausea and vomiting after operation between two groups [#=45, case (%)]

Dizziness Nausea and vomiting
Group 2h 4h 6h 1day  2"day 2h 4h 6h 1% day 2" day
Group T 30(66.67) 26(57.78)* 26(57.78) 4(8.89) 0 16(35.56) 16(35.56) 14(31.11) 0 0
Group 1 36(80.00) 35(77.78) 34(75.56)  6(13.33) 1(2.22) 30(66.67) 29(64.44) 25(55.56) 1(2.22) 0

1081.214/<<0.001
152.869/<<0.001
595.552/<C0.001

2%/P group value
2%/P time value
XZ/P interaction Value

17 395.595 (85.483) /<<0.001
225.634 (11.778) /<<0.001
569.887 (114.828) /<<0.001

3 Discussion

As medical science advances continuously, the
treatment strategies for pulmonary tuberculosis have
become increasingly diverse. Choosing an appropriate
anesthesia regimen to facilitate postoperative recovery in
pulmonary tuberculosis patients is a critical topic worthy
of in-depth exploration. This study found that pulmonary
tuberculosis patients who received TIVA during APC
surgery exhibited lower incidences of complications and
adverse events.

Propofol has a circulatory inhibitory effect; which
directly suppresses myocardial contraction and acts on
vascular smooth muscle to dilate peripheral blood vessels,
leading to hypotension. Inhalational anesthetics also
weaken myocardial contractility and lower blood pressure
[13-14]. The results of this study showed that by
adjusting the BIS value to maintain anesthesia depth,
there was no significant difference in MAP between the
two groups, while blood pressure decreased in both
groups after induction. Studies have proven that rapid
inhalation of sevoflurane does not cause a significant
increase in heart rate and can maintain stable cardiac
output, with relatively minor effects on heart rate and
blood pressure [15]. Propofol can inhibit and reset the
baroreflex, weakening the body’s tachycardic response to
hypotension, which also results in non-obvious changes
in patients’ heart rate [16-17]. Pulmonary tuberculosis is a
chronic consumptive disease often accompanied by
respiratory function impairment. At the time of
postoperative discharge from the operating room, the

SpO: of patients in both groups was lower than that
before surgery, which may be due to airway stimulation
from endotracheal manipulation during APC surgery
affecting respiratory function. Propofol can effectively
treat postoperative nausea and is used for refractory
nausea and vomiting, with effects lasting several hours;
the situation of patients in the intravenous anesthesia
group in this study was consistent with previous findings
[18]. Sevoflurane can dilate cerebral blood vessels and
increase cerebral blood flow and intracranial pressure,
while propofol reduces cerebral blood flow, intracranial
pressure, and cerebral oxygen consumption—these
properties may be related to the difference in patients’
dizziness perception [19]. Consistent with the results of
Niu et al. [3], the heart rate of patients receiving
intravenous anesthesia was lower than that of the
inhalation anesthesia group at discharge, which may be
related to fewer nausea, vomiting, and dizziness
symptoms. Both sevoflurane and propofol are
short-acting drugs with rapid metabolism and elimination,
which not only ensures patient safety but also results in
small differences in postoperative pain scores.

The QoR-15 scale, as a tool for evaluating
postoperative recovery quality, has shown good reliability,
validity, and clinical applicability [20]. Similar to the
study results of Lee et al. [21], there was no significant
difference in QoR-15 scores between the T group and I
group in this study. Given that APC surgery has less
trauma than traditional surgery, patients have weaker pain
perception, and this procedure helps restore airway
patency, the QoR-15 scores of patients in both groups
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returned to baseline levels on the 3rd postoperative day;
in contrast, patients cannot fully recover until 5-7 days
after more traumatic surgical procedures [22].
Postoperative delirium is a common and serious
complication in elderly patients, which seriously affects
postoperative  recovery. The total incidence of
postoperative delirium in elderly people over 60 years old
undergoing non-cardiac surgery is 23.8% [23]. Cao et al.
[24] pointed out that using propofol instead of
sevoflurane can reduce the incidence of postoperative
delirium in elderly patients undergoing major tumor
surgery. However, there was no difference in the
incidence of postoperative delirium was observed
between the two groups in this study, which may be due
to the exclusion of patients over 65 years old, resulting in
a low overall positive rate of postoperative delirium.

This study was based on a single-center design,
which limits the external validity of its results. In addition,
the sample size limitation may have led to non-obvious
differences in some observational results. It is necessary
to conduct further multi-center, large-sample studies in
the future to verify the potential advantages of total
intravenous anesthesia in pulmonary tuberculosis patients
undergoing general anesthesia for APC surgery.

In conclusion, compared with inhalation anesthesia,
pulmonary tuberculosis patients undergoing APC surgery
under total intravenous anesthesia have more stable heart
rates and fewer adverse events and complications.
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Total intravenous anesthesia on the quality of early recovery in patients with

pulmonary tuberculosis undergoing argon plasma coagulation
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Abstract: Objective To compare the effects of total intravenous anesthesia (TIVA) and inhalation anesthesia on early
postoperative recovery quality, adverse events and postoperative deliriurn in patients with pulmonary tuberculosis
undergoing argon plasma coagulation (APC ). Methods A total of 90 pulmonary tuberculosis patients who underwent
APC at Second Hospital of Nanjing from September 17, 2022, to September 30", 2024, were prospectively selected.
The patients were randomly divided into Group T and Group I, with 45 patients in each group. In the Group T, propofol-
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based TIVA and routine medications were used for anesthesia induction, while in the Group I, sevoflurane - based
inhalation anesthesia and routine medications were used. The following parameters were recorded: general data,
surgery duration, anesthesia duration, extubation time, time to leave the operating room, fluid replacement volume,
vital signs, intraoperative adverse events, and cough intensity during extubation. Postoperative recovery was assessed
over the first 7 days, including pain [using the Visual Analog Scale (VAS) ], nausea and vomiting, dizziness, recovery
quality [using the 15-item Quality of Recovery (QoR-15) scale], and the occurrence of delirium [using the Confusion
Assessment Method for the Intensive Care Unit (CAM-ICU) ]. Results There was a significant time effect on mean
arterial pressure (MAP) , heart rate, and saturation of peripheral oxygen (Sp0.) in both groups (P<0.05), but no
significant group effect or interaction effect was ohserved (P>0.05). Pairwise comparisons showed that MAP decreased
after induction in both groups (P<0.05). Heart rate was lower in Group T than in Group I when leaving the operating
room, and heart rate decreased intraoperatively in both groups (P<0.05), but heart rate in Group I before anesthesia
exceeded that when leaving the operating room (P<0.05) ; SpQ. increased after induction but was lower before
anesthesia than that when leaving the operating room (P<0.05). There was no significant difference in the incidence of
hypotension, hypertension, hypoxemia, or bradycardia between the two groups (P>0.05), but the incidence rate of
lachycardia was lower in Group T than that in Group 1 (15.56% vs 62.22% , x’=20.618, P<0.01). There was no
significant difference in cough intensity at extubation between the two groups (Z=1.567, P=0.117). There was no
significant difference in VAS and QoR-15 scores between the two groups (P>0.05). Compared with preoperative day 1,
both groups had decreased QoR-15 scores on postoperative day 1 and day 2 (P<0.05). There was no significant difference
in the incidence of delirium on postoperative day 1 between Group I and Group T (11.11% vs 8.89% , x'=0.123, P=
0.725). The incidence of dizziness in Group T was significantly lower than that in Group I at 4 hours postoperatively (P<
0.05). Similarly, the incidences of nausea and vomiting were significantly lower in Group T compared to Group I at 2, 4,
and 6 hours postoperatively (7<0.05). Conclusion In pulmonary tuberculosis patients undergoing APC, TIVA showed
more stable blood pressure and heart rate control compared to inhalation anesthesia, as well as a lower incidence of
nausea, vomiting, and dizziness.

Keywords: Inhalation anesthesia; Total intravenous anesthesia; Argon plasma coagulation; Pulmonary tuberculosis;
Mean arterial pressure; Postoperative delirium; Oxygen saturation

Fund program: General Project of Jiangsu Provincial Natural Science Foundation (BK20221172) ; Nanjing Health
Science and Technology Development Special Fund Project Plan (YKK21125)
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Tab.1 Comparison of the general data between two groups

(n=45)
a5 R RS, BM{ ASA IT/I%% %% HijJﬁE
(F)  MQLQ)]  (kg’xes) () () S (f)
TZH  18/27 42(32,56) 21.99+2.48  44/1 1 4
14 16/29 43(29, 56) 21.63x2.48  43/2 1 5
X2/ 15 0189 0.057 0.676
P 0.664 0955 0.501 1.000°  1.000* 1.000°

>R H Fisher B PIER

K2 WAHFARRBE— ISR [n=45, M(Q1, Q)]

Tab.2 Comparison of general indicators of surgical anesthesia between two groups

[n=45, M(Q\,0s) ]

20 51 FAREFE] (min) JPRASE 1] (min ) AT (min) B E B (min) i (mlL)
T4 30.0(21.0, 40.0) 40.0 (30.5, 52.5) 20.0 (15.0, 26.0) 40.0 (35.0, 47.5) 400.0 (350.0, 450.0)
140 27.0(16.0, 39.5) 35.0 (29.0, 45.0) 20.0 (15.0, 25.0) 40.0 (32.5, 45.0) 400.0 (350.0, 450.0)
VAL 1.339 1.395 1.102 0.949 1.169

PH 0.181 0.163 0.271 0.343 0.242

R3 PWHAMEIERLE  (n=45)

Tab.3 Comparison of vital signs between two groups (n=45)

MAP(mmHg, xX+s)
IIFTA] £

DR (YK /min, x+s)

Sp()z[%, M(leQ})]

T 14 T4 141 T4 140

SRR 89.24+10.23 87.82+11.53 81.58+11.77 83.29+13.97 98(97, 99) 98(96, 98)
Vind =l 79.84+8.91° 81.38+9.65" 76.73+10.83 76.67+15.77° 100(99, 100)* 100(99, 100)*
FARIFUHIT 78.73+11.65° 81.49+11.46" 83.29+5.95 81.58+6.91° 99(98, 100) 99(98, 100)*
T ARG 71.96+7.61° 75.1849.06" 74.02+11.20° 75.93+15.04° 98(96, 99) 97(96, 98)
BN 85.02+10.54" 85.93+12.26 82.80+14.18 89.64+12.68" 94(94, 96)* 95(93, 96)*
F/X sz {H 0.949/41.446/0.915 1.759/15.036/1.151 2.815/328.930/5.779

P anpisers [H 0.333/<0.001/0.459 0.188/<0.001/0.332 0.093/<0.001/0.216

VE: 5 FIAURRRATILAL P<0.05 5 15 TALILEL, P<0.05.
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Jii 2 h(x¥=8.715,P=0.003) . 4 h(x¥’=7.511,P=0.006) .6 h
(X'=5.475, P=0.019) A%, (HFf 3 B A 4ERS |, WG 240 22

R5 MAHABZEARG VASIESY  [n=45,M(0,,05) ]

Tab.5 Comparison of postoperative VAS scores between two

(n=45, M(Q:,Q5)]

ST, ARG 1R 2 RS X (= o e
1.011,P=0315), RJE4553.5.7 KAMER|LE w  wi TR i i
IN LS s = S AJF2h 1.0(0.5,3.0) 2.0(1.0,3.0) 3.0(2.0,4.0) 3.0(2.0,5.0)
AJF4h 2.0(1.0,3.0) 2.0(1.0,3.0) 3.0(2.0,4.0) 3.0(2.0,5.0)
x4 WYIRBELRLE [n=45.51(%) ] AJF6h 1.0(0.5,2.5) 2.0(0.5,3.0) 3.0(2.0,3.5) 3.0(2.0,5.0)
Tab.4 Comparison of adverse events between two groups RIFH 1R 0(0,1.0)  0(0,1.0) 1.0(1.0,2.0) 1.0(0,2.5)
[n=45, case(%)] AJFE$2K 000,05 000,00 1.0(0,1.0)  0(0,1.0)
bl s s REIE st Oshidik RIEHI3K  000,0) 0(0,0) 0(0,1.0)  0(0,0)
TZ4  25(5556) 4(8.89)  7(15.56)  2(4.44)  7(15.56) RIEHS5K 00,0 0(0,0) 0(0,0) 0(0,0)
140 33(73.33) 10(2222) 5(11.11)  2(4.44)  28(62.22) AFEHETR 000,0) 0(0,0) 0(0,0) 0(0,0)
P! 3.103 3.045 0.385 20.618 X/Puull 171.056/<0.001 307.550/<0.001
PIH 0.078 0.081 0.535 1.000* <0.001 XIP st 0.075/0.784 0.251/0.617
T SR Fisher BUIMER X/P e fH 8.034/0.236 17.078/0.009
F6  WI4LBRE AFNTE S QoR-15 WA HLE:  [n=45, M(Q\,Q5)]
Tab.6  Comparison of QoR-15 scores between two groups at different time points [ n=45,M((Q,,Qs) ]
215 ENIIEPS RIEH 1R RIFH 2K ENEE RPN RIGHSK RIGH TR
T4 142(140, 144) 134(130, 140)*  139(135, 142)" 140(139, 143) 141(140, 145) 143(140, 145)
14 142(138, 144) 135(132, 140)*  140(135, 143)* 142(138, 144) 143(140, 145) 144(142, 145)
XIP i 315.292/<0.001
X1P anff 0.238/0.625
YIP ol 6.577/0.254

T SR ART 1 d 4, P<0.05.,

RT WULURRE LR GB O OLRY AL

Tab.7 Comparison of dizziness, nausea and vomiting between two groups

[n=45,11(%) ]
[n=45, case (%) ]

- P RTINS

AJF2h AJF4h AKJg6h  REFEIRX KEHE2K AKF2h KRE4h ARfgeh  REFIX KEHE2R
T4 30(66.67) 26(57.78)"  26(57.78)  4(8.89) 16(35.56)" 16(35.56)" 14(31.11)" 0 0
14 36(80.00) 35(77.78)  34(7556)  6(1333)  1(2.22)  30(66.67) 29(64.44) 25(55.56) 1(2.22) 0
XIP il 1081.214/<0.001 17 395.595/<0.001
XIP 152.869/<0.001 225.634/<0.001
X/P i 595.552/<0.001 569.887/<0.001

T 5 Rl ) 5 T2 LE A, °P<0.05

3 3t i

B 4 B 2 U AN TR 25 il 2485 42 (AT 97 R
DINEETEZ = AR e 2 LY SNy R R [ A
ARG R, & — BB A TR AR T 1 G H L
M AW LI, APC AR H R FH TIVA I 45 4% 8 35
R SR B T BARI I R IE A RS AR,

PIA B EL A A6 2R R gl il 7, Ha ok B e
HLC LR RO ] -1 L, 5k A A S, =
SR A TR A PR P 2 4 A LA U 0 UL
45 07 AR ML PE R s AR S5 R R il i
VR BIS BUE DAGERR IR IR FE , PR S5 1 MAP 25 57

AN MRS, B3 MR Y KA R A . WS B
P WAL BUBEAS 25 0 R 180, IF BE 4 5
SO R AR , XoF L SRR I A4 R R AR X s /N
PR B mT LA ] 2 R 78Rz A B s AL A
XAV I P4 20 sy ek 3 sz I, (s 745 BB )0 i AR
AN Bl EEALAE R — R RS AN , A
Wil FEE P D RE A B . AEAR S B =R, AL
) SpO YK TR, X Al g2 T APC F AR 1=
BN BRAE RS , T IR I RE . RIAE A
BRI AT G I TR 7w E O MR, Ak
SEATRFSE B /NI A5 Hp e JORR IR 4L A8 35 1) 5
5 22 AR AT A R —2 . B EUERED TR i
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SR8 o i g 2 PR T P YT 1 DU R I
Fili N R B AR AR f , X SRR T iR 5 AR Sk R 7
M2 RA RS 5 Nin S S R — 8, 7R E A,
FH T JDKORR T 14 £ 25000 AR T WA BRI, Xl 5 4
RN I DSt B S QM W rop i oE. LT 43
P, 25 15 Ry S 280 2, ARG AR o ek, 3 Bk
TRUE T BB 4 AR IRIT 22 5 50

QoR-15 T FRAE N —FPPPAN B E A5 HREE Tt (1)
TH, R R4 005 R GRS . 5
Lee 55" HBFFE S5 HABAL, ABIFFE T 4 R0 LA ] /Y
QoR-151F/r LW 25 7 . ST APC FARMB TH44
MBS/, E PR RS , HizoR A )
TR SAE N, AP RJE S 3 R B 1Y
QoR-15 ¥4 B 1]t 32 FL 28 /K - 5 1 B 45 58 K B Ak
FARES~7 d, BEHARTEEWE , RGiEER
AT B R I H T E I RRE R TR SR
52,1860 % DL B EZ AR D IEF AR B ZAE AR, ARG
BB EA RN 23.8%, CaoE 25 H ML
P Ad PRI AT AR R TR R B AR G152
B R, SR, AT AL R B2 BB AR SR 1E %
RAERE T X BE A R T A HERR T 65
UL R, SEOR GG SRR,

AWFFEEE T OB, A5 RN SR Z
FIRRE o BLAb , FEAS & A BRI AT R S 250 T AR
AR RRI A B 25 . FA LI RE—2
B2t KREEAREWFSY, LB AIE TIVA 75 il 45 4% &
B RRBE APC TR tp AR 3

25 TR AR TIVA T 4T APC T AR 0Y il 45 4% 18
B AH T AR, B DRI RRE A RS
IERIEE D,
I EAE
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