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Case report

The use of different methods of celiac plexus neurolysis in the treatment
of pain syndrome associated with pancreatic cancer
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The celiac plexus is a recognized target for interventions to provide pain relief
to patients with pain resulting from inoperable malignancies of the pancreas
or other organs in the upper abdomen.

The clinical case of a 66-year-old female patient with pancreatic cancer who
underwent several different techniques of celiac plexus neurolysis to reduce
pain is presented. Due to the large size of the tumor and its extension into
adjacent organs, it was not possible to perform sympatholysis during the
biopsy using endoscopic ultrasonography. An attempt of neurolysis through
an anterior transabdominal US-guided approach did not bring the desired
result. Posterior percutaneous paravertebral CT-guided approach provided a
significant relief of the patient's condition.

Comparisons of different methods of the celiac plexus neurolysis and their
advantages and disadvantages of use in health care institutions of Ukraine
are given.

If it is impossible to perform neurolysis with the help of endosonography,
anterior transabdominal US-guided approach, or if there are difficulties
in performing them, we recommend performing neurolysis by posterior
percutaneous-paravertebral CT-guided approach.
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cancer; abdominal pain; pain management; endoscopic ultrasound.

Epigastric and back pain due to pancreatic
malignancies can be challenging to treat with systemic
analgesia. With the increasing number and doses of
systemic analgesics, the frequency of side effects of
drugs, such as drowsiness, dizziness, constipation,
itching, nausea, vomiting, etc., increases [1, 2]. These
side effects can further impair quality of life, which
is important for this patient cohort, whose five-year
survival rate is only 8% [3].

The celiac (solar) plexus (CP) is a recognized
target for analgesic interventions. Pain occurs due to
an inoperable malignant neoplasm of the pancreas or
other organs located in the upper half of the abdominal
cavity [4].

There are several methods of neurolysis
(sympatholysis) of CP:

1. Anterior percutaneous transabdominal approach
[5]. Performed using ultrasonic navigation. Puncture
through the anterior abdominal wall, anterior and
posterior walls of the stomach. This approach can also be
performed using computed tomography (CT) or magnetic
resonance imaging (MRI).

2. Bilateral or unilateral posterior percutaneous
paravertebral approach [6, 7]. One of the most
common approaches in practice. It is performed under
fluoroscopic, CT or MRI control.

3. Intraoperative approach [8]. Neurolysis is
performed directly during surgery, which is not always
possible, for example, in the case of a large tumor size
or surrounding structures invasion together with the
CP area.

4. Endoscopic-ultrasonic (endosonographic,
endoscopic ultrasonography) approach [9]. It is also
one of the most common techniques. It is performed
according to the method of endoscopic examination
of the stomach, a puncture through its posterior wall
using ultrasonic guidance (with the help of a transducer
located at the distal end of the endoscope), which allows
visualization of the adjacent organs.

Clinical case

A 66-year-old patient, who had not been treated
before, and during the last two weeks she felt constant
intractable pain in the upper part of the abdomen. She
complained of weight loss.

She was admitted to Feofaniya Clinical Hospital.
CT and MRI of abdominal organs with contrast were
performed. A space-occupying lesion in the body of
pancreas and a metastatic mass in the liver were
detected. Endoscopic ultrasonography (EUSG) with
biopsy of the pancreatic neoplasm through the posterior
wall of the stomach was performed (Fig. 1 and 2).
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Pentax device (Japan) with Hitachi (Japan) ultrasonic
transducer located at the distal end of the endoscope
was used for the examination. Histologically confirmed
G2 moderately differentiated ductal adenocarcinoma.
Usually, after EUSG-biopsy, neurolysis of the CP is
performed, but in this case, the large size of the tumor,
its invasion into adjacent organs and CP did not make
it possible to perform neurolysis with the help of EUSG.

The patient was diagnosed with pancreatic cancer
T,N,M, with metastatic liver disease. The oncological
board determined the polychemotherapy regimen.
To alleviate the pain syndrome, CP neurolysis was

Fig. 1. Endoscopic ultrasonography. One of the scans of
the pancreatic tumor, the splenic vein is visible on the
right, to which the tumor with an uneven vessel contour
is closely adjacent, indicating invasion. The tumor has an
uneven parenchyma, mostly hypoechoic with separate
hyperechoic loci and anechoic tubular structures, which
are probably the remains of partial ducts
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Fig. 2. Endoscopic ultrasonography. One of the stages
of fine needle biopsy. The white oblique line in the center
above is the biopsy needle passing into the tumor mass.
There is practically no border between the tumor and
the stomach wall, which may indicate invasion into the
stomach wall
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recommended, but the patient refused treatment or
interventions, was seen by an oncologist, and took
non-steroidal anti-inflammatory drugs and narcotic
analgesics for pain relief. The patient did not tolerate
narcotic drugs well, in particular nalbuphine. Three
months after diagnosis, the pain was so excruciating (10
cm on the visual analog scale (VAS)) that it forced the
patient to seek medical care again.

It was decided to perform CP sympatholysis by
anterior percutaneous transabdominal approach with
US-guided puncture of anterior and posterior walls of
the stomach. Intravenous sedation was performed for
this procedure, the patient was in a supine position.
GE Healthcare (USA) ultrasound device with Doppler
sonography was used for navigation, in order to prevent
damage to large arterial vessels (aorta, celiac trunk with
branches), around which CP nodes are located. However,
it was not possible to fully perform neurolysis. When the
anesthetic (bupivacaine 0.5%) was injected, its uneven
distribution was revealed (Fig. 3), rather laterally from
the CP projection, possibly caused by altered anatomy
of this area and large tumor size, which did not allow
the anesthetic to be evenly distributed antecrurally
around the celiac trunk (localization of CP nodes).
Therefore, alcohol was not administered to prevent
possible complications and untargeted and uncontrolled
spread of ethanol in the abdominal cavity. 4 hours after
the procedure, the pain score according to VAS did not
change significantly - 8 cm.

In view of the persistence of pain syndrome, it was
decided to perform sympatholysis of the CP by posterior
paravertebral antecrural CT-guided approach (Aquilion
ONE GENESIS (Canon) 640-slice device, Japan). The
procedure was performed on an empty stomach; 500
ml of saline was administered intravenously before the
procedure. The patient's position was lin prone position;
standard ASA vital signs monitoring systems were
connected to the computer tomography scanner table.
Intravenous anesthesia was performed. Under sterile
conditions, after marking the injection sites and local
infiltration with 1% lidocaine at the Th12-L1 level, a 22G
120 mm needle was inserted on the right, reaching the
antecrural space (Fig. 4). The position of the needle in
the fibers of the CP was confirmed using 2 ml of diluted
Triombrast 60 contrast (Farmak, Ukraine). Free diffusion
of contrast in the antecrural space was observed during
computed tomography scanning. First, 10 ml of 0.5%
bupivacaine was injected, followed slowly by 20 ml of
70% ethanol. According to control CT scan, the neurolytic
agent spread along the anterolateral surface and anterior
to the aorta in the retroperitoneal space. Before pulling
out the needles, 3 ml of physiological saline was injected
to minimize the risk of spreading the alcohol left in the
needle to the soft tissues at the puncture site, which
prevents local burning pain at the injection site. A
computed tomography scan demonstrated a mixture of
contrast, air, and ethanol surrounding the lateral and
anterior surface of the aorta in the area of the celiac
trunk origin (Fig. 5).

After the procedure, the pain assessment according
to VAS was 4 cm. There is no need for additional pain
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management during the rest of life (6 weeks). An
increase in the level of total bilirubin in the biochemical
blood test was noted. This indicator normalized within
one week. Transient diarrhea resolved within a couple
of days.

According to the literature, endoscopic-ultrasonic
and posterior percutaneous-paravertebral CT-guided
approach are the most common [4-9].

Itis believed that CP endosonographic-guided block
is considered to be accompanied by a lower complication
rate than percutaneous approaches, thus avoiding
damage to nervous structures. The distance between
the puncture site and the plexus is shorter [10]. In the
study by F. Gress et al., in which CT and EUSG -guided
CP blocks were compared, it was found that EUSG-guided
blocks were more effective, provided more sustainable
pain relief, and were more affordable for patients
compared to blocks which are CT-guided [11].

The advantages of the EUSG-approach are the
precise orientation of the needle above or to the side of
the celiac trunk and the performance of the real-time
procedure using Doppler monitoring of surrounding
vessels. It is possible to control the diffusion of a
neurolytic agent without the use of contrast agents. In
addition, this technique can be used immediately after
taking biopsy material of an inoperable pancreatic tumor
and requires little time. The EUSG method does not
require additional irradiation of the patient and medical
staff, unlike using fluoroscopy or CT.

The disadvantages of EUSG include high cost
(apparatus and consumables), unclear visualization of
extraperitoneal structures (pancreas) and significant
dependence of the effectiveness of the technique on
the skill and experience of the specialist, as well as
the patient's constitution (visualization of patients
with hypersthenic constitution and other peculiarities
is worse). Since this is an invasive method, there is a
risk of complications, for example, gastric perforation,
pancreatitis, etc. Accurate identification of CP can be
difficult, especially if the neurolytic solution (hyperechoic)
interferes with CP visualization. Contraindications to
performing EUSG: pronounced narrowing (stricture) of
the esophagus or tumor growth of the esophageal wall,
which prevents the passage of the apparatus, etc.

http://theunj.org
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Fig. 3. Ultrasound Doppler navigation during
neurolysis. The tumor and large arteries are
marked. Uneven spread of anesthetic laterally from
the celiac plexus projection (not represented in this
projection)

Performing EUSG is not always possible. For
example, in case of large tumor size, invasion of the
surrounding structures, in particular areas of the celiac
trunk and celiac plexus, infiltration of the posterior
surface of the stomach. This does not make it possible to
fully perform sympatholysis with the help of EUSG, which
is demonstrated by the example of clinical observation,
when it was the percutaneous posterior CT-guided
approach that proved to be effective.

M. J. Levy et al. point out that endoscopic CP
block is a safe alternative and at least as effective as
percutaneous approaches, with fewer potential side
effects [12].

Opposite conclusions were obtained in an extensive
systematic review involving 66 articles, which compared
percutaneous CT-guided techniques with EUSG [13]. The
effectiveness of both methods has been established.
Specific complications are inherent to both techniques.
There is no proven effect of EUSG on reducing opioid use,
therefore percutaneous techniques remain the standard
of care with a solid evidence base, unlike EUSG.

Computed tomography-guided sympatholysis
provides high-quality images with clear differentiation
of anatomical structures, such as the pancreas, aorta,
celiac trunk, superior mesenteric artery and CP,
visualization of the tumor, its spread, the presence of
muscle invasion, etc. With the help of CT scan, more
accurate planning of the procedure is possible (needle
puncture site, depth and angle of its insertion). Focusing
on the tip of the needle, you can know exactly where the
neurolytic agent is injected, which helps avoid damage
to organs and blood vessels. Another advantage is an
accurate image of the diffusion of neurolytic agents in
the antecrural space.

Disadvantages include risks associated with ionizing
radiation. The possibility of neurological complications
is <1% [14]. Lower paraparesis or paraplegia occur
in 0.15% of cases and may result from spinal cord
injury due to a needle puncture, the spread of ethanol
into the subarachnoid space, the introduction of a
neurolytic agent into the anterior spinal artery or
the artery of Adamkiewicz, or damage to them [15].
Other complications are mentioned as occasional
cases: retroperitoneal hematoma, pneumothorax,
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Fig. 4. Sympatholysis using a right-sided posterior paravertebral antecrural
CT-guided approach. Gradual advancement of the needles to the lateral and
anterior surface of the aorta at the level of the celiac trunk (Th12-L1 level to the

right)

Fig. 5. Contrast was injected to confirm the needle position, then 20 ml of 70%
ethanol was slowly injected. Free diffusion of the neurolytic agent is visualized
antecrurally to the right and in front of the aorta and the celiac trunk - the
location of nodes of the celiac plexus

chylothorax, chemical pericarditis, pleuritis or peritonitis,
gastroparesis, superior mesenteric vein thrombosis,
aortic dissection, aortic pseudoaneurysm, transient
hematuria, retroperitoneal abscess or fibrosis, pulmonary
embolism, bacteremia [16- 18].

The tumor can also spread behind the pancreas
(along the posterior paravertebral approach), affect
the musculoskeletal system (paravertebral muscles and
ligaments) or abdominal cavity walls. This should also be
taken into account. Before performing the procedure,
check out the results of CT and MRI examination of the
patient. Treatment of somatic pain caused by damage
to, for example, paravertebral muscles, is most likely
to be ineffective since somatic pain fibers from these
structures do not pass through the CP [16].

With the help of MRI, all soft tissues and organs
are well visualized, while there is no impact of ionizing
radiation on the patient and medical staff, as well as
the need to use contrast agents [19]. Limitations of
the method: high cost, longer procedure duration,
contraindications to MRI (presence of metal implants,
cardiac pacemakers, fragmented metal debris, etc.).

Sympatholysis is usually most cost-effective under
ultrasonic or fluoroscopic guidance. Many hospitals
in Ukraine have an ultrasound device with Doppler or
C-arm, the cost of which does not exceed the purchase
and installation of CT or MRI. These are cost-effective

and simple procedures. However, fluoroscopic-guided
neurolysis is used less and less in clinical practice,
which is associated with the lack of visualization
and differentiation of both CP, neighboring internal
organs (pancreas, kidneys, etc.), and vessels, even
of large caliber [7, 20]. This increases the risk of
possible complications. Not always clear visualization
of extraperitoneal structures (pancreas), significant
dependence of technique effectiveness on the skill
and experience of a specialist, as well as patient's
hypersthenic constitution give reason to consider
ultrasound-guided sympatholysis as the method of
choice [21].

Purchase and installation of CT or MRI machine in a
medical institution usually exceeds the cost of purchasing
equipment for endosonography. However, the EUSG
device includes two important elements: an endoscope
and an ultrasound device with a transducer. There
are two modifications on the market: Olympus EUSG
device and Pentax endoscope with Hitachi ultrasound
equipment. The cost of new medical equipment together
with the rack is UAH 15-20 million. Therefore, we believe
that it is economically more expedient in hospitals where
there is a CT machine to give preference to percutaneous
methods of CP neurolysis under CT -guidance.
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Conclusions

1. Celiac plexus neurolysis is a safe, minimally
invasive and effective procedure that can be used to
reduce pain associated with pancreatic cancer.

2. In case of impossibility of performing neurolysis
using endosonography by anterior transabdominal
approach under ultrasound navigation, or in case of
difficulties during their performance, we recommend
performing neurolysis by posterior percutaneous-
paravertebral CT - guided approach.
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