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Stellate ganglion block for visceral pain in elderly
patients undergoing video-assisted thoracoscopic

lung cancer surgery: a randomized, controlled trial

Xiao-bing Xiang, MM, Yang-yang Wu, MM®, Zheng Fang, MMP, Xiao Tang, MM?, Ying-li Wu, MM?, Jun Zhou, MM,
Xin-qgi Cheng, MD"*

| Randomised Controlled Trial

Background: Visceral pain occurs commonly following thoracic surgery, but an effective method to relieve visceral pain in thor®
surgery remains controversial. The authors test the effect of stellate ganglion blocks (SGB) on perioperative visceral pain following
video-assisted thoracoscopic surgery (VATS).

Methods: A prospective, randomized, controlled trial enrolled 77 elderly patients undergoing VATS. Patients were randomized to
SGB followed by modified intercostal nerve block (Group S, n=37); or modified intercostal nerve block only (Group C, n=40).
Remifentanil 0.02-0.2 pg-kg™"-min™ was titrated to keep pain threshold index values between 40 and 65 and maintain mean arterial
pressure or heart rate values around 20% of baseline values. Patient-controlled intravenous analgesia with sufentanil was used in the
postoperative period. The co-primary outcomes were the perioperative cumulative opioid consumption and pain scores on
movement at 24 h after surgery.

Results: Compared with the control group, SGB greatly reduced the intraoperative remifentanil consumption [300.00
(235.00-450.00)ug versus 710.00 (500.00-915.00)ug; P < 0.01], with no difference in cumulative sufentanil consumption to 48 h
postsurgery. There was a statistically significant difference in pain scores on movement at 24 h between groups [4.00 (3.00-4.00)
versus 4.00 (3.25-5.00); P =0.01]. Further exploratory analyses showed a significant difference in intrachest pain on movement at
24 h [3.00 (2.00-3.00) versus 3.00 (2.25-4.00); P=0.01]. No significant difference was observed in nausea/vomiting, time to pass
flatus, and postoperative length of stay.

Conclusion: Preoperative SGB for elderly patients could effectively blunt intraoperative visceral stress and reduce postoperative
visceral pain extending 24 h after VATS. This initial finding deserves further investigation.
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Introduction HIGHLIGHTS

Stellate ganglion block could effectively blunt intraopera-

tive visceral stress.

e Postoperative visceral pain scores extending 24 h were
notably reduced.

e However, an accelerated rapid recovery was not observed.

e This potentially effective technique is worth exploring for

clinical practice.

Visceral pain occurs commonly after thoracic surgery!™. It is ©
considered to be the result of the direct stimulation of the pleura
or lungs by a drainage tube and referred pain from irritation
transmitted via the phrenic nerve. Visceral pain can impair
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respiration, mobility, and physical therapy in the early post-
operative period?!. To date, an effective method to relieve visc-
eral pain in thoracic surgery remains controversial, including
traditional epidural block alone®*!, paravertebral block!**!, or
phrenic nerve block!”). Thus, a safe and effective solution for the
management of visceral pain is needed.

As a component of multimodal analgesia, the addition of a
regional analgesic technique is strongly recommended”! for
video-assisted thoracoscopic surgery (VATS). A paravertebral
block or erector spinae plane block is recommended as a first-
choice option while anterior serratus plane block as a second-
choice option. Although traditional intercostal nerves block is not
recommended, modified intercostal nerve block (MINB)®! may
be a potential alternative method because of the combined effect
of the anterior serratus plane and intercostal blocks. Our pre-
vious study'® found that MINB was effective in inhibiting noci-
ceptive stress arising from peripheral tissue after VATS. And
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combination of low-dose dexmedetomidine infusion!®! might be
an effective alternative method to blunt intraoperative visceral
stress, but not involved visceral pain postoperatively. Although
phrenic nerve is involved in referred pain, intraoperative phrenic
nerve block!!” could not be effective for reducing ipsilateral
shoulder pain (ISP) from visceral irritation after VATS.

As the stellate ganglion™!! provides efferent sympathetic out-
flow to mediastinum and pleura, stellate ganglion blocks (SGB)
was believed to blunt sympathetic and cardiovascular
responsel'2], To the best of our knowledge, no study has inves-
tigated the usefulness of SGB in VATS. We hypothesized that
infiltration of a local anesthetic around the stellate ganglion at the
Cé level would be effective for suppressing visceral pain. The aim
of this study was to test the effect of SGB on perioperative visceral
pain following VATS, through assessment of perioperative opioid
consumption and postoperative visceral pain.

Methods

Study design and patrticipants

This study followed the Consolidated Standards of Reporting
Trials (CONSORT) reporting guidelines. This open, randomized,
controlled trial was approved by the ethics committee, and
written informed consent was obtained from all patients. The
trial was registered prior to patient enrollment at clinicaltrials.
gov. Patients with American Society of Anesthesiologists(ASA)
II-111, aged 60-75 years old, were scheduled to video-assisted
thoracoscopic lung cancer surgery from 21 March 2022 to 30
September 2022. The exclusion criteria included those who have
contraindications to regional block (allergic to local anesthetics,
infection around the puncture site, and coagulation disorders),
history of stroke (within 3 months), inability to consent, and
history of analgesic dependence. Those who were converted to
thoracotomy during the operation, the blood loss was greater
than 500 ml and refused to participate in the study were also
excluded.

Randomization and blinding

Using a computer-generated random number table, patients were
randomized (1:1) to SGB group (group S): stellate ganglion block
followed by MINB and control group (group C): MINB alone.
MINB®! was defined as a novel approach to achieve the double
effect of the anterior serratus plane and intercostal block, using a
single injection of a smaller dose of local anesthetic at the fifth
intercostal level. While performing SGB, patients in the control
group received a blinded sham procedure: had an ultrasound scan
and sham puncture with no liquid given. A study coordinator,
who was not engaged in patient recruitment, data collection,
perioperative care, or postoperative follow-up, sealed the ran-
domization results in sequentially numbered opaque envelopes
and kept the envelopes. In the process of the study, the coordi-
nator carried out drug preparation in accordance with the ran-
domization results. The treatment allocation was open to the
anesthesiologist performing the stellate ganglion block and
induction. However, the anesthesiologist performing the anes-
thesia management, the study investigators, clinicians, and the
patient were blinded to the study group.

SGB

At the preanesthesia room, we placed a high frequency
(5-10 MHz) ultrasound probeultrasound probe (S-Nerve,
SonoSite Inc.) on the ipsilateral anterior cervical region, a 22G
needle was advanced to the C6 vertebra using in-plane short-axis
technique and positioned immediately under the prevertebral
fascia on the surface of the longus colli muscle. Once the place-
ment of the needle had been confirmed, 5 ml of 0.35% ropiva-
caine combined with 0.025% dexamethasone was injected on the
ipsilateral side of surgery, and a successful stellate ganglion
blockade demonstrates specific clinical signs of Horner’s syn-
drome (ptosis, miosis, anhidrosis, and facial flushing).

MINB

After induction, at the fifth intercostal spaces, close to the lateral
side of the surgical incision, a MINB was performed as previously
described™!. Once the needle tip was advanced to the lower lat-
eral border of the rib, 5 ml of 0.35% ropivacaine combined with
0.025% dexamethasone was administered.

Anesthesia management

All patients were monitored for invasive BP, HR, ECG, and SpO,
after entering the operation room, with a peripheral vein of the
upper limb being established. The pain threshold index (PTI) was
obtained from the HXD-I multifunction combination monitor
(Beijing Easymonitor Technology Co., Ltd.). Baseline blood
pressure were recorded after midazolam administration of
0.02 mg-kg™. Induction of anesthesia was followed by intrave-
nous administration of sufentanil 0.4-0.5 pg-kg-1 and etomidate
0.3 mg-kg™. And rocuronium 0.6 mg-kg™* was given to facilitate
double-lumen endotracheal intubation. Then one-lung mechan-
ical ventilation was used by V1 6 mlkg™, RR 14-16 times-min™,
PEEP 5 cmH,O. Propofol 3-8 mgkg'-h™ was continuously
infused to maintain bispectral index 40-60. Remifentanil
0.02-0.2 pg-kgtmin™ was titrated to keep PTI values between
40 and 65 and maintain mean arterial pressure (MAP) or heart
rate values around 20% of baseline values. Blood gas analysis
was monitored intraoperatively to maintain the internal envir-
onment and CO, pressure. Additional single blous of remi-
fentanil 50-100 pg may be administered to inhibit the excitability
of the sympathetic nerves during hilar lymphatic dissection and
lung expansion flushing. 20 min before the end of the surgery,
0.1 pg-kg™ sufentanil was used as an analgesic load while con-
necting to the intravenous patient-controlled analgesia (PCA)
pump: sufentanil 0.04 pgkg™h™? diluted with 0.9% saline to
150 ml, with a background dose of 2 ml-h™%, bolus dose of 2 ml,
and an interval of 10 min. After surgery, patients were admitted
to the postanesthesia care unit (PACU).

The MAP and HR were continuously measured and recorded
before induction (baseline, Ty), incision (T;), immediately after
entering into the chest (T5), 1 min after exploration (T3), 3 min
after exploration (T4), 30 min after surgery (Ts), 60 min after
surgery (Ts), immediately after lung expansion (T?), at the end of
surgery (Tg). After surgery, the static and dynamic visual analog
scale (VAS) scores was assessed at 3h, 6 h, 12 h, 24 h, 48 h, and
72 h. Bolus dose was given to patients immediately on patient
demand. Tramadol was given if the VAS remained more than 3
after two consecutive PCA boluses. The analgesic doses were
recorded, and tramadol doses were converted to intravenous
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sufentanil microgram equivalents (SME) of sufentanil/tramadol
potency ratio of 1:50003,

Outcomes

The co-primary outcomes were the perioperative opioid con-
sumption (including intraoperative cumulative remifentanil and
postoperative sufentanil consumption) and VAS scores on
movement at 24 h after surgery. Secondary outcomes included
intraoperative hemodynamics, VAS scores at rest or on move-
ment for incision pain, and intrachest pain during 72 h post-
operatively, respectively. Time to first PCIA demand, rescue
analgesics to 48 h, nausea/vomiting to 48 h, time to flatus, time to
ambulation, and length of hospital stay were also recorded.

Statistical analysis

We planned a sample size of 74 participants (37 per group) to
provide 90% power to detect a 50% reduction of cumulative
remifentanil consumption in patients receiving stellate ganglion
block intervention with a =0.05, based on SD of 100 pg and 220 pg
after stellate ganglion block and no intervention, respectively (pre-
liminary observations showed similar postoperative sufentanil con-
sumption between groups). The sample would have been sufficient
to exclude pain scores after stellate ganglion block > 1 greater than
after control intervention at an a threshold 0.05™*!%!, Allowing for a
10% drop-out rate, we enrolled 41 participants per group.

All data were analyzed using SPSS 22.0 statistical software.
Normally distributed measurement data are expressed as
mean + SD; single-factor analysis of variance is used, and #-test is
used for between-group comparison. Non-normally distributed
measurement data are expressed as median and quartile [IQR],
using two independent samples of Mann-Whitney U-tests; the y*
test was used in enumeration data. Generalized estimating
equation (GEE) models were performed to evaluate the trends
difference in repeated measures of intrachest pain scores at dif-
ferent time within groups and Bonferroni correction was used to
adjust the threshold for tests at multiple time-points (P < 0.008).
A value of P<0.05 was considered statistically significant.

Results

The CONSORT Flowchart showed that 112 patients were
screened for this study. Thirty patients were not eligible, declined
to participate, or met an exclusion criterion. Thus, 82 patients
were assigned randomly to Group S (n=41) or Group C (n=41).
Five patients discontinued intervention because of conversion to
open surgery or hemorrhage need transfusion. Finally, 77
patients were analyzed.

Baseline data and surgical characteristics were comparable
between groups (Table 1). Notably, the time to extubation and
length of PACU in Group S were lower than that in Group C. The
co-primary outcomes showed a statistically significant difference
(Table 2). Cumulative remifentanil consumption was markedly
decreased in Group S compared with the Group C [300.00
(235.00-450.00)pg versus 710.00 (500.00-915.00)pg; median
difference =360.00 pg; 95% CI (260.00-460.00)pg; P <0.01).
There was a statistically significant difference in pain scores on
movement at 24 h between groups [4.00 (3.00-4.00) versus 4.00
(3.25-5.00); median difference=1.00; 95% CI (0-1.00);
P=0.01]. Further exploratory analyses showed significant
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Demographic data and surgical characteristics.

Variable Group C (n=40) Group S (n=37) P
Age, years 68.5 (64.0-72.8) 67.0 (62.0-70.0) 0.19
Female sex, n (%) 12 (30.0%) 16 (43.2%) 0.23
BMI (kg/m?) 22.8 (21.4-23.9) 22.3(20.4-24.9) 0.68
ASA physical status, 1 (%) 0.76
I 23 (57.5%) 20 (54.1%)
i 17 (42.5%) 17 (45.9%)
Surgery type, n (%) 0.11
Lobectomy 35 (87.5%) 27 (73.0%)
Segmentectomy 5 (12.5%) 0 (27.0%)
Duration of anesthesia (min) 145.0 (114.5-186.3) 169 0(110.5-196.0) 0.98
Duration of surgery (min) 126.0 (98.5-166.8)  134.0 (84.5-173.0) 0.83

Propofol consumption (mg)  535.0 (452.5-817.5)
Time to extubation (min) 10.0 (8.0-11.8)
Length of PACU (min) 30.0 (30.0-33.8)

540 0 (400.0-790.0) 0.80
0 (6.0-8.0) <0.01
250(190 -30.0) <0.01

Data are shown as median median (IQR), or number of patients (percentage).
ASA, American Society of Anesthesiologists; Group C, control group; Group S, SGB group; PACU,
postanesthesia care unit.

difference for intrachest pain on movement at 24-h [3.00
(2.00-3.00) versus 3.00 2.25-4.00); P=0.01], not for incision
pain on movement at 24 h [4.00 (3.00-4.00) versus 4.00
(3.25-5.00); P=0.07]. Although there was no statistical differ-
ence in total sufentanil consumption to 48 h after surgery, the
time to first PCIA demand in Group S was significantly prolonged
compared with Group C [20.00 (18.00-38.50) h versus 11.50
(9.00-21.50) h ; P<0.01], with fewer total number of PCA
demands to 48 h [4.00 (2.00-6.00) versus 5.00 (4.00-6.00);
P=0.02]. No significant difference was observed in nausea/
vomiting, time to pass flatus, and postoperative length of stay.

No significant difference was observed in incision pain scores
at rest or movement within 72 h postoperatively, however, there
was a significant reduction in intrachest pain scores at 12 hours
(P<0.01) and 24 hours (P <0.05) postoperatively on rest or on
at movement (Table 3). GEE models were used to show there was
a statistically significant overall trend difference between groups
(P=0.02 and P <0.01, respectively, Figure 1).

MAP and HR in group C immediately after entering into the
chest, 1 min, 3 min after exploration and immediately after lung
expansion were significantly higher than that in Group S
(P<0.01). A similar tendency in MAP and HR before explora-
tion was observed as shown in Figure 2.

Discussion

This study first demonstrated the effect of SGB on the perio-
perative visceral pain following VATS. Our results found that
SGB could effectively blunt intraoperative visceral stress and
reduce postoperative visceral pain extending 24 h after surgery.
However, SGB could not spare more postoperative opioid con-
sumption and shorten the length of stay.

SGB could inhibit efferent sympathetic nerve activity in the
cranial and cervicothoracic areas™®. Stellate ganglia play
important roles in the regulation of sympathetic nervous activity,
and each side of SGB suppresses sympathetic and cardiovascular
function™”1#!, We observed a mild fluctuation in MAP and HR
values after SGB intervention once visceral exploration began,
especially for lung expansion. Consistent with the previous
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Outcomes after SGB and exploratory analyses for differences.

Variable Group C (n=40)

Group S (n=37) *Hazard ratio or *median difference (95%CI) P

Co-primary outcomes
Perioperative opioid consumption
Cumulative remifentanil consumption; pg
Cumulative sufentanil consumption to 48 h;ug
Pain scores on movement at 24 h
Secondary outcomes
Time to first PCA demand; h
PCA demands to 24 h
PCA demands to 48 h
Rescue analgesics to 48 h
Nausea/vomiting to 48 h
Time to flatus; h
Time to ambulation; h
Hospital stay; days
Exploratory analyses for differences
Incision pain on movement at 24 h
Intrachest pain on movement at 24 h
Moderate or severe pain to 24 h
for intrachest pain

710.00 (500.00-915.00)
126.84 (112.93-139.78)
4.00 (3.25-5.00)

1150 (9.00-21.50)
3.00 (1.00-4.00)
5. 00 (4.00-6.00)

3 (32.50%)
3 (7.50%)

18.50 (9.00-22.00)

19.50 (17.00-23.00)

5.00 (4.00-6.00)

4.00 (3.25-5.00)
3.00 (2.25-4.00)
10 (25.00%)

300.00 (235.00-450.00) 360.00 (260.00-460.00)" <0.01
122.30 (107.77-134.2) 3.99 (- 5.03 to 12.90)" 0.37
4.00 (3.00-4.00) 1.00 (0.00-1.00)* 0.01
20.00 (18.00-38.50) ~10.00 (~ 14.00 to — 7.00)" <0.01
2.00 (0-3.50) 1.00 (0-2.00)" 0.04
4.00 (2.00-6.00) 1.00 (0-2.00)* 0.02

8 (21.62%) 0.57 (0.21-1.60)* 0.28

2 (5.41%) 0.71 (0.11-4.47)* 1.00

17.00 (10.00-21.00) 1.00 (= 2.00 to 5.00)" 0.49
22.00 (19.00-25.00) —2.00 (- 4.00 o 0)f 0.07
5.00 (4.00-7.00) 0 (~1.00 to 1.00)" 0.96
4.00 (3.00-4.00) 0 (0.00-1.00)* 0.07
3.00 (2.00-3.00) 1.00 (0.00-1.00)* 0.01

2 (5.41%) 0.17 (0.04-0.85)* 0.02

Values are shown as median median (IQR) or number of patients (percentage).

Group G, control group; Group S, SGB group; PCA, patient-controlled analgesia; SGB, stellate ganglion blocks.

findings of the antisympathetic effect!'”*%! we therefore believe
that SGB was effective for blunting cardiovascular response ori-
ginating from excitation of the cervicothoracic sympathetic nerve.

Postoperative pain scores in patients receiving SGB or control
intervention at rest or on movement within 72 h after surgery.

Group C (n=40) Group S (n=37) P
Incision pain at rest
3h 0 (0-0) 0 (0-0) 0.35
6h 0 (0-1.00) 0 (0-0.50) 0.44
12h 2.00 (1.00-2.00) 2.00 (1.00-2.00) 0.96
24 h 3.00 (2.00-3.00) 3.00 (2.00-3.00) 0.16
43 h 2.00 (2.00-3.00) 2.00 (2.00-2.00) 0.08
72h 1.00 (1.00-1.00) 1.00 (1.00-1.00) 0.91
Incision pain on movement
3h 0 (0-0) 0 (0-0) 0.11
6h 1.00 (1.00-2.00) 2.00 (1.00-2.00) 0.16
12h 3.00 (2.00-3.00) 3.00 (2.00-3.00) 0.33
24 h 4.00 (3.25-5.00) 4.00 (3.00-4.00) 0.07
48 h 3.00 (3.00-4.75) 3.00 (3.00-3.00) 0.12
72h 2.00 (1.25-2.00) 2.00 (2.00-2.00) 0.35
Intrachest pain at rest
3h 0 (0-0) 0 (0-0) 0.17
6h 0 (0-0) 0 (0-0) 0.28
12 h 1.00 (0-1.00) 0 (0-1.00) 0.01
24 h 1.00 (1.00-2.00) .00 (0.50-1.00) 0.02
43 h 1.00 (1.00-2.00) 1 00 (1.00-1.00) 0.06
72h 0 (0-1.00) 0 (0-1.00) 0.79
Intrachest pain on movement
3h 0 (0-0) 0 (0-0) 0.09
6h 0 (0-1.00) 0 (0-0) 0.02
12h 2.00 (1.00-2.00) 1.00 (1.00-2.00) <0.01
24 h 3.00 (2.25-4.00) 3.00 (2.00-3.00) 0.01
48 h 2.50 (2.00-4.00) 2.00 (2.00-2.00) 0.05
72h 1.00 (0-1.00) 1.00 (1.00-1.00) 0.43

Values are median (IQR).
Group G, control group; Group S, SGB group.

On the other hand, SGB would have blocked not only the
efferent sympathetic nerve but also the afferent sensory
fibers!?!l. Specific visceral receptors from the pleura, medias-
tinum and lung root connected to the unmyelinated afferent
nerve fibers passing through the stellate ganglion??.
Therefore, visceral nociceptive pain'®3! is believed to be
mediated by unmyelinated C-fibers that traverse the sympa-
thetic trunks before entering the spinal cord. More impor-
tantly, interneurons of the dorsal horn of the spinal cord are
known to have been implicated in referred pain pathways?*.
However, a standard thoracic epidural analgesia does not
provide a total afferent blockade!®’!, some sympathetic fibers
might escape the effect of an epidural block!®?! thus the
assertion that visceral afferents from the chest could activate
the sympathetic nervous system, which would then exert its
effect at the mediastinum, is consistent with the visceral-
somatic convergence hypothesis of referred pain®*. Since one
report!?”! suggested that stellate ganglion block might be a
possible effective treatment, it appears that the sympathetic
nervous system may have a role in mediating referred pain.
Our findings of an adequate nociceptive control with lower
remifentanil consumption suggested SGB might be another
suitable alternative to blunt visceral stress well, while MINB!®!
was effective to relieve the incision pain originating from the
incision to the parietal pleura. Furthermore, we also found
remifentanil consumption titrated to keep PTI values between
40 and 65 was more than that titrated to keep MAP or heart
rate values around 20% of baseline values!”!.

To our knowledge, blockade of the stellate ganglion is
widely used for the management of chronic neuropathic
pain?®?°1, Recent evidence!**5! have verified the role of SGB
in the treatment of acute postoperative pain. Since visceral
afferents from the chest could activate the sympathetic nervous
system, visceral pain after VATS can be seen with sympathetic
pain'®”, Difference from a limited blockade of total afferent
fibers after thoracic epidural administration!®’!, we found a
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Figure 1. In-chest pain scores at rest (A) or on movement (B) within 72 h were significantly lower in group S (light gray) than that in group C (dark gray), P =0.02 and
P =0.00, respectively. Generalized estimating equation(GEE) models were used to correct for multiple testing. The box and dot plots were median (IQR) and outliers
(defined as beyond 1.5 times IQR) with the violin plot indicating the density distribution of data. Group S: SGB group; Group C: control group.

significant reduction in intrachest pain VAS at rest or on
movement in the SGB group compared with the control group.
A plausible explanation is that stellate ganglion is the potential
strategy aimed at sympathetic blockade in acute nociceptive
pain, which is activated following surgery or injury®°!, as
evidenced by the finding®!! of SGB reducing acute post-
operative pain in patients following breast cancer. Our study
suggested each patient had a fewer total number of PCA
demands at the first 48 h. The blocks were effective for up to
24 h postoperatively, which is consistent with a preliminary
observation®?! of a prolonged duration of analgesia of up to
48 h after SGB. Notably, the median difference of 1 PCA
demand in 48 h did not reach the minimal clinically important
difference of 10 mg i.v. morphine equivalents for absolute
reductions!®®!, although the significant finding of intraoperative
remifentanil consumption reached 40% relative reductions!®3!.

The advantage of our study is that this was a rare randomized,
controlled study to assess the effect of SGB on visceral pain fol-
lowing thoracoscopic surgery, although the role of SGB was well

established in patients with chronic pain. Furthermore, we used
PTI monitor to titrate remifentanil consumption, since PTI?*!
was more accurate than traditional measurement of blood pres-
sure or heart rate. However, there are some limitations. Firstly,
patients in control group were not performed with SGB, because
of study nature. Although patients in control group received a
blinded sham procedure, this may decrease the validity of self-
reported outcomes. Notably, this factor did not reduce the power
of the trial. Secondly, a background infusion may potentially
decrease the effect size in the study group. However, even this, the
potential opioid-sparing effect postoperatively did not alter the
conclusion. Thirdly, we evaluated intrachest pain other than ISP
as a measure of visceral pain, since individual differences for
ISPI33], Moreover, visceral pain is defined as deep, dull, and more
difficult to localize, ISP could not represent whole thoracic visc-
eral pain. Lastly, the sample size is small. Further large-scale trials
will be required to strengthen our findings and the potential
benefits of SGB in patients following thoracoscopic surgery
remains to be determined.
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Figure 2. Mean arterial pressure and heart rate changes at different times
during surgery. Group C: control group; Group S: SGB group; HR, heart rate;
MAP, mean arterial pressure; TO: before induction (baseline); T1: incision; T2:
immediately after entering into the chest; T3: 1 min after exploration; T4: 3 min
after exploration; T5: 30 min after incision; T6: 60 min after incision; T7:
immediately after lung expansion; T8: end of surgery.

Conclusion

In conclusion, preoperative stellate ganglion block for elderly
patients could effectively blunt intraoperative visceral stress and
reduce postoperative visceral pain extending 24 h after VATS.
However, an accelerated rapid recovery was not observed. These
initial findings and the potential benefits of SGB in patients fol-
lowing thoracoscopic surgery deserve further investigation.
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