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The effect of celiac plexus block on heart rate variability
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Abstract

Background Celiac plexus block (CPB) can be used for
treating intra-abdominal visceral pain syndromes. The celiac
plexus is the largest plexus of the sympathetic nervous system.
Several nerve blocks have a marked effect on autonomic
nervous activity. Furthermore, stellate ganglion block chan-
ges cardiac autonomic nervous activity. Thus, CPB could
influence the sympathetic activity of the cardiac plexus. The
aim of the present study was to see whether CPB modulated
heart rate variability (HRV) in patients with pancreatic cancer.
Methods Twelve patients received neurolytic CPB using
14 ml absolute alcohol. Data recorded in a palm-sized
electrocardiographic unit were analyzed for HRV.

Results CPB using a neurolytic solution did not induce
any significant changes in the low-frequency (LF)/high-
frequency (HF) ratio of HRV (LF/HF, P = 0.4642). Fur-
thermore, the procedure did not induce any significant
changes in blood pressure (systolic, P = 0.5051; diastolic,
P = 0.5180).

Conclusion CPB did not induce any significant changes
in HRV or hemodynamics.
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Introduction

Celiac plexus block (CPB) can be used for treating intra-
abdominal visceral pain syndromes. Usually, we apply it,
using a neurolytic solution, in order to relieve pain in patients
with pancreatic cancer [1-3]. The celiac plexus is the largest
of the three great plexuses of the sympathetic nervous system
(the cardiac, celiac, and hypogastric plexuses). Neuraxial
blockade influences sympathetic nerve activities not only in
anesthetized segments but also in unanesthetized segments
[4]. Also, several nerve blocks have a marked effect on
autonomic nervous activity, as shown by heart rate vari-
ability (HRV) analysis [5, 6]. Stellate ganglion block chan-
ges cardiac autonomic nervous activity [7]. Moreover,
several studies have shown that the blockade to splanchnic
nerves including sympathetic nerve fibers affects endocrine—
metabolic responses to invasive procedures and plasma renin
activity [8, 9]. Although there have been no data on the
influence of CPB on HRYV, it is possible that CPB could
influence the sympathetic activity of the cardiac plexus.

HRYV analysis is a non-invasive technique used to pro-
vide information about the cardiovascular autonomic ner-
vous system [10-12]. HRV analysis provides important
information about the effects of anesthesia on the auto-
nomic and central nervous systems because variation of the
heart rate is mediated by central and peripheral neural
mechanisms. Frequency fluctuations in the range of
0.04-0.15 Hz (low frequency; LF) are considered to be
markers of both sympathetic and parasympathetic nerve
activity, and high-frequency (HF) fluctuations in the range
of 0.15-0.4 Hz are considered to be markers of parasym-
pathetic nerve activity. Thus, the LF/HF ratio is considered
to be an index of sympatho-vagal balance [10-12].

We hypothesized that CPB using a neurolytic solution
could influence the sympathetic activity of the cardiac
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plexus, thereby changing HRV. The aim of the present
study was to see whether CPB modulated HRV in patients
with pancreatic cancer.

Methods

First, our institutional treatment guidelines for patients with
pancreatic cancer mandate that patients who are referred to
our palliative care team will be candidates for CPB while
receiving the recommended systemic analgesics according
to the WHO analgesic ladder; patients with uncorrectable
coagulopathy or allergy to local anesthetics or alcohol, or
those reluctant to undergo CPB were excluded from the
study. After obtaining approval from the Ethics Committee
of Aichi Medical University and receiving the patients’
written informed consents, we studied 15 patients with
pancreatic cancer. Patients who had a history of psycho-
logical illness or central nervous system or cardiovascular
system dysfunction were not invited to participate in the
present study.

A palm-sized electrocardiographic unit (Active Tra-
cer.AC300; GMS, Tokyo, Japan) was placed on each
patient for continuous recording of variations in autonomic
nervous activity before the CPB operation. The unit was
worn in a pouch at the waist with three electrodes taped to
the chest until the day after the operation.

All patients were fasted for 3 h before the CPB opera-
tion, but were encouraged to take clear fluids until 1 h
before the operation. The CPB operations were guided by
computerized tomography (CT). After the patient’s arrival
ina CT room at 16:00, we used a traditional technique of the
posterior approach with the patient placed in the prone
position. We estimated the appropriate vertebral level for
the insertion of a 140-mm, 22-gauge needle with a scale.
Then the needle was inserted at the level of the first lumbar
vertebra, about 6 cm away from the midline, below the
twelfth rib. After lidocaine infiltration at the insertion site,
the needle was advanced toward the front of the vertebral
body. The CT scan was repeated in order to direct the needle
0.5-1.0 cm in front of the vertebral body, near the aorta [1].
After the CT scan confirmation of the needle tip location
using contrast medium, 14 ml absolute alcohol was injected
via the needle. The patients were instructed to rate their pain
using an 11-point verbal rating scale (VRS) ranging from 0
to 10 (0, no pain; 10, worst imaginable pain). The VRS was
measured before and 24 h after the CPB operation. If
patients did not show more than 1 point decrease on the
VRS, they were excluded from the present study.

Data recorded in the palm-sized electrocardiographic
unit were analyzed for HRV by the maximum entropy
method (CHIRAM; Suwa Trust Japan, Tokyo, Japan). The
R-R intervals (RRI) were obtained every 5 min. The two

components of power of the RRI (msms), LF
(0.04-0.15 Hz) and HF (0.15-0.5 Hz), were calculated.
Heart rate (HR) and the LF and the HF values and the LF/
HF ratio of HRV were analyzed.

Data are presented as medians (ranges). Data were
analyzed using the Friedman test. After the Friedman test
for repeated-measure analysis, post hoc multiple compari-
son tests were performed with Dunn’s method. A P value
of <0.05 was considered statistically significant.

Results

After three patients were excluded, data from 12 patients
were analyzed (5 males, 7 females). Demographic data and
narcotic doses are presented in Table 1. The VRSs before
and 24 h after the CPB operation were 3 (2—4) and 1 (0-2),
respectively.

CPB using a neurolytic solution did not induce any
significant changes in the LF/HF ratio of HRV (LF/HF,
P = 0.4642) (Fig. 1). Furthermore, the procedure did not
induce any significant changes in blood pressure (systolic,
P = 0.5051; diastolic, P = 0.5180) (Fig. 2).

Discussion

The cardiac, celiac, and hypogastric plexuses are the three
great plexuses of the sympathetic nervous system, of which
the celiac plexus is the largest. CPB can be used for
treating intra-abdominal visceral pain syndromes. Also,
neurolytic CPB could be optimal for the management of
refractory pancreatic cancer pain and to reduce the usage of
opioids [1-3].

Table 1 Demographic data and narcotic doses

Patient ~ Gender  Age Weight  Narcotics and doses
(years) (kg

1 Female 69 41 Oxycodone 10 mg/day

2 Male 76 51 Fentanyl 25 mg/h

3 Female 66 63 Fentanyl 25 mg/h

4 Male 76 52 Oxycodone 10 mg/day

5 Female 77 40 Oxycodone 10 mg/day

6 Female 61 61 Oxycodone 15 mg/day

7 Male 63 61 Oxycodone 15 mg/day

8 Female 74 48 Oxycodone 10 mg/day

9 Female 79 49 Oxycodone 10 mg/day

10 Female 66 35 Fentanyl 100 mg/h

11 Male 73 53 Oxycodone 10 mg/day

12 Male 59 60 Oxycodone 10 mg/day
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Fig. 2 Time course of changes in blood pressure

Neuraxial blockade changes sympathetic nervous
activities in anesthetized segments [4, 5] and, furthermore,
a significant influence is observed in unanesthetized seg-
ments [4]. Also, stellate ganglion block markedly influ-
ences not only cardiac sympathetic nervous activity [7] but
also the sympathetic neural outflow of the lower extremity
[13]. Furthermore, elimination of impulse activity in a
sympathetic trunk influences synaptic efficacy at synapses
in remote ganglions [14]. We thus hypothesized that CPB
could influence the sympathetic activity of the cardiac
plexus, but we found that neurolytic CPB did not induce
any changes in HRV.

One explanation for the lack of CPB effect on HRV in
the present study could be that all the patients had been
taking opioids for the management of cancer pain. Several
studies have shown that opioids modulate sympathetic
nervous activity [15, 16]. We thus speculate that under the
opioid influence, neurolytic CPB would not have shown
any changes in HRV.

@ Springer

References

1. Zhang CL, Zhang TJ, Guo YN, Yang LQ, He MW, Shi JZ, Ni JX.
Effect of neurolytic celiac plexus block guided by computerized
tomography on pancreatic cancer pain. Dig Dis Sci.
2008;53:856-60.

2. Yan BM, Myers RP. Neurolytic celiac plexus block for pain
control in unresectable pancreatic cancer. Am J Gastroenterol.
2007;102:430-8.

3. Erdek MA, Halpert DE, Gonzédlez Fernandez M, Cohen SP.
Assessment of celiac plexus block and neurolysis outcomes and
technique in the management of refractory visceral cancer pain.
Pain Med. 2010;11:92-100.

4. Taniguchi M, Kasaba T, Takasaki M. Epidural anesthesia
enhances sympathetic nerve activity in the unanesthetized seg-
ments in cats. Anesth Analg. 1997;84:391-7.

5. Introna R, Yodlowski E, Pruett J, Montano N, Porta A, Crumrine
R. Sympathovagal effects of spinal anesthesia assessed by heart
rate variability analysis. Anesth Analg. 1995;80:315-21.

6. Shafgat K, Pal SK, Kumari S, Kyriacou PA. Changes in heart rate
variability in patients under local anesthesia. Conf Proc IEEE Eng
Med Biol Soc. 2007;2007:299-302.

7. Song JG, Hwang GS, Lee EH, Leem JG, Lee C, Park PH, Shin
JW. Effects of bilateral stellate ganglion block on autonomic
cardiovascular regulation. Circ J. 2009;73:1909-13.

8. Tsuji H, Shirasaka C, Asoh T, Takeuchi Y. Influences of
splanchnic nerve blockade on endocrine-metabolic responses to
upper abdominal surgery. Br J Surg. 1983;70:437-9.



J Anesth (2013) 27:62-65

65

9.

10.

11.

12.

Lorelius LE, Morlin C, Wide L, Wiklund L, Aberg H. The effect
of splanchnic block on renin production and renal haemody-
namics in hypertensive patients. Scand J Clin Lab Invest.
1979;39(3):241-6.

Nishiyama T, Misawa K, Yokoyama T, Hanaoka K. Effects of
combining midazolam and barbiturate on the response to tracheal
intubation: changes in autonomic nervous system. J Clin Anesth.
2002;14:344-8.

Arai YC, Ueda W, Ushida T, Kandatsu N, Ito H, Komatsu T.
Increased heart rate variability correlation between mother and
child immediately pre-operation. Acta Anaesthesiol Scand.
2009;53:607-10.

Arai YC, Ushida T, Osuga T, Matsubara T, Oshima K, Kawag-
uchi K, Kuwabara C, Nakao S, Hara A, Furuta C, Aida E, Ra S,
Takagi Y, Watakabe K. The effect of acupressure at the extra 1

13.

14.

15.

16.

point on subjective and autonomic responses to needle insertion.
Anesth Analg. 2008;107:661-4.

Ikeda T, Iwase S, Sugiyama Y, Matsukawa T, Mano T, Doi M,
Kikura M, Ikeda K. Stellate ganglion block is associated with
increased tibial nerve muscle sympathetic activity in humans.
Anesthesiology. 1996;84:843-50.

Gallego R, Geijo E. Chronic block of the cervical trunk increases
synaptic efficacy in the superior and stellate ganglia of the gui-
nea-pig. J Physiol. 1987;382:449-62.

Noseir RK, Ficke DJ, Kundu A, Arain SR, Ebert TJ. Sympathetic
and vascular consequences from remifentanil in humans. Anesth
Analg. 2003;96:1645-50.

Carter JR, Sauder CL, Ray CA. Effect of morphine on sympa-
thetic nerve activity in humans. J Appl Physiol. 2002;93:1764-9.

@ Springer



	The effect of celiac plexus block on heart rate variability
	Abstract
	Background
	Methods
	Results
	Conclusion

	Introduction
	Methods
	Results
	Discussion
	References


