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on intraoperative and postoperative hemodynamic responses
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Abstract

Introduction: Laparoscopic gynecologic surgery is one of the most well-known procedures. Pneumoperitoneum with
carbon dioxide insufflation can cause unfavorable hemodynamic effects due to catecholamine and vasopressin re-
lease.

Aim: To examine the effects of stellate ganglion block on hemodynamic response and postoperative pain.

Material and methods: In a prospective double blinded randomized parallel study we included 40 patients with ASA
physical status | and I, aged between 18 and 50 years with a gynecologic problem candidate for laparoscopic surgery
under general anesthesia. The patients were randomly divided into two groups. Fifteen minutes before anesthesia
induction, the patients underwent ultrasound guided stellate ganglion block with 10 ml of lidocaine 1% and the
control group underwent stellate ganglion block using 10 ml of distilled water as placebo. After induction of general
anesthesia, systolic and diastolic blood pressure and heart rate were recorded, especially after blowing of CO, gas,
the position change, depletion of CO,, and tracheal extubation in recovery. The postoperative pain was calculated
using the visual analogue scale (VAS) at three times (0, 30, and 24 h after surgery).

Results: Our results showed that mean systolic and diastolic blood pressure and heart rate did not show any signif-
icant difference at the measurement times (p > 0.05), and mean VAS of patients in the two groups was significantly
different for the three measurement times except 24 h after surgery (p < 0.05).

Conclusions: Stellate ganglion block before laparoscopic gynecologic surgery has no significant effect on intraoper-
ative and postoperative hemodynamic responses; however, it can decrease VAS in the early postoperative period.
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Introduction . ,
effects due to catecholamine and vasopressin re-

Laparoscopic procedures have become more fre-
quent in the last decades. In this regard, laparoscop-
ic gynecologic surgery is one of the most well-known
procedures [1-3]. Carbon dioxide (CO,) insufflation
induces pneumoperitoneum, which along with hy-
percapnia can cause unfavorable hemodynamic

lease. Any imbalance of the sympathetic and para-
sympathetic branches of the autonomic nervous
system occurring usually during laparoscopic sur-
gery not only can cause fluctuating hemodynamic
conditions but also can cause and maintain pain
and inflammation. These changes could lead to an
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unexpected increase of mean arterial blood pres-
sure (MAP), heart rate (HR), and systemic vascular
resistance and diminished cardiac output leading
to hypertension (HTN), arrhythmia, tachycardia and
bradycardia [4]. In fact, hemodynamic changes oc-
cur following the release of catecholamine such as
epinephrine (E), norepinephrine (NE) and dopamine
(DA) via the adrenal medulla. During stress, E and NE
are secreted by the adrenal medulla into the blood
circulation [5]. Regarding pain induction during sur-
gery, peripheral and central sensitization processes
take place, affecting the sympathetic ganglia, affer-
ent and efferent, spinal and supraspinal levels, and
release of inflammatory neuropeptides [6]. Various
pharmacologic agents have been used to diminish
these vasopressor reactions such as opioids, magne-
sium, B-blockers, a2 agonists and local anesthetics
[7-11]. A study showed that stellate ganglion block
in patients with upper limb surgery following trau-
ma reduces postoperative pain scores and morphine
consumption [12, 13]. There are some studies that
showed the antihypertensive effects of stellate gan-
glion block via effects on endothelin-1 (ET-1) and en-
dothelial nitric oxide synthase (endothelial NOS) in
blood vessels [14, 15].

Aim
In this study, we examined the effects of stellate

ganglion block (SGB) on the hemodynamic response
and postoperative pain.

Material and methods

After obtaining approval from the ethics com-
mittee of Iran University of Medical Sciences
(IRIUMS.REC1395.95-03-218-29652) and  regis-
tration in the Iranian Registry of Clinical Trials
(IRCT2017012510599N14), we performed a prospec-
tive double blinded randomized parallel study. All

Table I. Mean age, weight and height of patients
in the two groups

Variable Stellate ganglion Control
block Mean + SD
Mean + SD
Age [years] 36.56 +12.23 32.25+9.90
Weight [kg] 74.9 +33.47 70.20 £15.92
Height [cm] 151.6 +39.2 164.55 +3.43
352

procedures were designed, conducted, and reported
in compliance with the Declaration of Helsinki.

Sample size in this study was calculated using
the measured visual analogue scale (VAS) in both
case and control groups in the previously done study.
Considering a confidence coefficient of 0.05 and sta-
tistical power of 80%, and d = 2.6, we found a sam-
ple size of 20 in each group and in total 40.

We included patients with ASA physical status
| and Il, aged between 18 and 50 years with a gyne-
cologic problem candidate for laparoscopic surgery
under general anesthesia. The patients with the
following criteria were not included in the study:
a body mass index more than 30, history of sub-
stance abuse, inability to understand the VAS, in-
ability to use patient-controlled analgesia (PCA) and
allergy to local anesthetic agents. The patients were
evaluated a day before surgery to assess their fit-
ness for the proposed surgical procedure under gen-
eral anesthesia. After obtaining written, informed
consent, the patients were randomly divided into
two groups. Our blinding technique was as follows:
At first we prepared a randomized list of patients in
two groups. Then whenever any patient entered the
study we performed randomized group selection on
them. At this stage none of the research group if
where in contact with the studied patient where not
aware of the type of group specification. The ran-
domized allocation was formerly prepared in closed
envelopes by a person who was not present while
opening the envelopes. The patients were trained
to use the PCA pump and the VAS a day before the
surgery and were reminded before transfer to the
operating room and theater and in the post-anes-
thesia care unit. All patients fasted for 8 h before
surgery and premedicated with oral lorazepam 1 mg
and ranitidine 150 mg in the night before surgery
and 2 h before surgery. In both groups, a peripheral
vein was taken in the operating room for the pa-
tient’s routine monitoring including non-invasive
blood pressure (NIBP), ECG, invasive blood pressure
(IBP), end-tidal carbon dioxide (ETCO,), bispectral
index (BIS) and peripheral oxygen saturation (SPO,).
Heart rate and blood pressure were recorded. Inter-
mittent pneumatic compression (IPC) was used for
all patients. Fifteen minutes before anesthesia in-
duction, the patients underwent ultrasound guided
stellate ganglion block with 10 ml of lidocaine 1%
and the control group underwent stellate ganglion
block using 10 ml of distilled water as placebo. Due
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to the fact that most evaluations were done during
surgery and we wanted to see the Horner’s symp-
toms shortly after, and in terms of pain assessment
the evaluation was up to 24 h, we used lidocaine in
this study. After 5 min, the symptoms of the block
were evaluated with Horner’s symptoms which in-
clude thinning of the occipital gaps, enophthalmos,
meiosis, facial anesthesia and flushing. Subsequent-
ly, midazolam 25 pg/kg and fentanyl 3 pg/kg were
administered as premedication. Anesthesia was in-
duced using propofol 2 mg/kg and atracurium 0.5
mg/kg. Tracheal intubation was performed in both
groups with direct laryngoscopy. Maintenance of

in laparoscopic gynecologic surgery

anesthesia was done using oxygen 5 |/min, propo-
fol 100 pg/kg/min and atracurium 10 mg/kg every
15 min. All hemodynamic parameters of patients
such as systolic and diastolic blood pressure, heart
rate and arterial oxygen saturation were recorded
by a collaborator physician who was not aware of
group specification of the patient. These data were
recorded especially after blowing of CO, gas, after
the position change (Trendelenburg), after depletion
of the CO, and after tracheal extubation in recovery.

After the surgery, the postoperative pain was
calculated using the VAS at three times (0, 30, and
24 h after surgery).

Table Il. Comparison of mean systolic and diastolic blood pressure at the six recorded times

Variable Mean SD P-value
SBP (time 1) Control 127.077 22.240 0.442
Stellate ganglion block 121.68 12.75
DBP (time 1) Control 78.77 17.64 0.446
Stellate ganglion block 74.58 13.08
SBP (time 2) Control 123.92 37.92 0.983
Stellate ganglion block 124.17 23.74
DBP (time 2) Control 82.62 32.92 0.746
Stellate ganglion block 79.22 25.02
SBP (time 3) Control 132.46 22.78 0.770
Stellate ganglion block 130.11 21.77
DBP (time 3) Control 86.31 19.06 0.606
Stellate ganglion block 83.26 14.04
SBP (time 4) Control 128.31 18.53 0.216
Stellate ganglion block 136.72 18.12
DBP (time 4) Control 83.62 15.25 0.200
Stellate ganglion block 89.79 11.42
SBP (time 5) Control 124.62 14.07 0.869
Stellate ganglion block 123.68 16.46
DBP (time 5) Control 80.85 14.02 0.712
Stellate ganglion block 83.16 19.09
SBP (time 6) Control 125.91 13.48 0.755
Stellate ganglion block 124.21 14.48
DBP (time 6) Control 76.45 18.15 0.997
Stellate ganglion block 76.47 14.34
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Results

In the present study, 40 patients were divided into
two stellate ganglion block (n = 20) and control (n =
20) groups. Mean age, weight and height of patients
in the two groups are shown in Table I. The mean
systolic blood pressure (SBP) and diastolic blood
pressure (DBP) of the patients for the two groups
at different time points including before induction
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Figure 1. The trend of the SBP and DBP for the
two groups at the six measurement times

(time 1), after intubation (time 2), after administra-
tion of inhalational anesthetic agents (time 3), after
position change (time 4) and two other points (time
5 and 6) were recorded. The results showed that the
mean SBP and DBP did not show any significant dif-
ference at the measurement times (p > 0.05). Table Il
shows the comparison of the mean SBP and DBP for
the two groups at the six recorded times.

Intergroup effects for the mean SBP and DBP
for both groups at the measurement times showed
no significant changes in the systolic and diastol-
ic blood pressure over the 6 measurement times
(p > 0.05). Also, the results of intergroup analysis
indicated that differences between the two groups
were not statistically significant (p > 0.05). Figure 1
shows the trend and error bar, the mean and stan-
dard deviation SBP and DBP for the two groups at
the six measurement times.

Mean heart rate (HR) for both groups were eval-
uated at the six times. The results showed that
mean HR of patients in the two groups was not sig-
nificantly different over the six measurement times
(p > 0.005). Table Ill shows the mean HR for the two
groups at the six measurement times.

Intergroup effects for the mean HR of the two
groups at the six measurement times showed no
significant changes in the mean HR over the six
measurement times (p = 0.0408). Also, the results
of intergroup analysis indicated that differences be-
tween the two groups were not statistically signifi-

Table Ill. Comparison of mean HR for the two groups over the six times

Variable Mean SD P-value

HR (time 1) Control 78.92 13.62 0.593
Stellate ganglion block 82.28 18.37

HR (time 2) Control 74.92 13.39 0.385
Stellate ganglion block 79.00 14.80

HR (time 3) Control 76.58 10.73 0.527
Stellate ganglion block 79.94 15.87

HR (time 4) Control 74.58 9.53 0.397
Stellate ganglion block 78.67 14.43

HR (time 5) Control 77.33 8.44 0.861
Stellate ganglion block 76.61 12.35

HR (time 6) Control 79.09 11.14 0.415
Stellate ganglion block 82.56 10.83
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cant (p = 0.388). Figure 2 shows the trend and error
bar, and the mean HR for the two groups over the six
measurement times.

Mean VAS for both groups was evaluated at
three times including before the beginning of an-
esthesia, and 30 min and 24 h after surgery. The
results showed that the mean VAS of patients in
the two groups was significantly different for the
three measurement times except 24 h after surgery
(p < 0.05). Table IV shows the mean VAS for both
groups at the three measurement times.

Discussion

In this study, the effects of stellate ganglion
block on the hemodynamic response and postoper-
ative pain in laparoscopic surgery were investigat-
ed. The mean systolic blood pressure and diastolic
blood pressure of the patients for the two groups
at different time points including before induction,
after intubation, after administration of inhalational
anesthetics agents, after position change and two
other points were recorded to be compared with the
control group. The results showed that the mean SBP
and DBP did not differ significantly at the six mea-
surement times. Intergroup effects for the mean SBP
and DBP for both groups at the measurement times
showed no significant changes in the systolic and
diastolic blood pressure over the six measurement
times. Also, the mean heart rate for both groups was
evaluated at the six times and the results showed
that between the two groups it was not significantly
different at the six measurement times. Intergroup
effects for the mean heart rate of the two groups at
the six measurement times showed no significant
changes over the six measurement times. Also, the
results of intergroup analysis indicated that differ-
ences between the two groups were not statistical-

in laparoscopic gynecologic surgery
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Figure 2. The trend of the HR for the two groups
over the six measurement times

ly significant. The mean VAS for both groups was
evaluated at three times including after extubation
(0), and 30 min and 24 h after surgery. The results
showed that the mean VAS of patients in the two
groups was significantly different for the three mea-
surement times except 24 h after surgery.

In a study of Kumar et al. patients were adminis-
tered a local anesthetic drug using ultrasound-guid-
ed stellate ganglion block under general anesthesia
with postoperative analgesia by patient-controlled
analgesia. Also cardiovascular variables and visual
analogue scale pain scores were recorded. Opioid
consumption was significantly reduced in the pa-
tients receiving an anesthetic agent using SGB as-
sessed by VAS scores. This study revealed an analge-
sic effect of pre-operative stellate ganglion block in
patients under general anesthesia [16].

Table IV. Comparison of mean VAS for both groups at the three measurement times

Variable Mean SD P-value

VAS (time 1) Control 8.77 1.59 0.005
Stellate ganglion block 6.61 2.25

VAS (time 2) Control 7.07 1.89 0.003
Stellate ganglion block 4.4 2.41

VAS (time 3) Control 2.75 1.60 0.061
Stellate ganglion block 133 0.82
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We used Homer principles to find the exact
place to administer the local anesthetic of interest
and the results were acceptable. But some studies
showed that Horner’s syndrome is not an appro-
priate indicator of correct placement to administer
the drug of interest during stellate ganglion block
[17, 18]. In addition, after induction of general an-
esthesia, the assessment of cardiovascular features
of Horner’s syndrome such as enophthalmos, pto-
sis and miosis will be complex and unreliable due
to the use of neuromuscular relaxant medications
and opioids, which is a limitation to our study [19].
The role of stellate ganglion block is well known in
patients with chronic pain because of the reduction
in sympathetic tone, and prevention of central sen-
sitization helping to have normal somatic sensation
[20, 21]. De La Vega Costa et al. reported that SGB
has minor effects on the hemodynamic status [22],
which is similar to our study. In the current study we
did not find major hemodynamic consequences in
patients after performing SGB.

This study has novelty in terms of assessing the
effects of a pain control procedure on hemodynamic
status as well. It gives new ideas about other conse-
quences of pain procedures.

Our study had some limitations, for example us-
ing short-acting lidocaine. We recommend perform-
ing this procedure with long-acting drugs such as
ropivacaine.

Conclusions

Stellate ganglion block before laparoscopic gyne-
cologic surgery has no significant effect on intraop-
erative and postoperative hemodynamic responses;
however, it can decrease VAS in the early postoper-
ative period.
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