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Purpose: The aim of this study was to investigate celiac plexus neurolysis (CPN) for the
treatment of cancerous upper abdominal pain in a tertiary university hospital in Korea.
Methods: At the tertiary university hospital in Korea, electronic medical records of can-
cer patients who underwent CPN and died in the hospital from November 2009 to June
2018 were retrospectively analyzed. Results: The total number of subjects was 51. The 17
patients were from the Department of Gastroenterology (33.0%), followed by 11 patients
from the Department of Hemato—oncology (21.6%), 11 patients from the Department of
Anesthesia and Pain Medicine (21.6%), 9 patients from the Department of General Surgery
(17.6%). The diagnosis was pancreatic cancer in 15 patients (29.4%), stomach cancer in
8 patients (15.7%), hepatobiliary cancer in 20 patients (39.2%), colon cancer in 1 patient
(2.0%), esophageal cancer in 2 patient (3.9%) and intra—abdominal metastasis in 5 patients
(9.8%). The mean survival time after the surgery was 66.4+55.0 days. The pain intensity
before and 1 week after the procedure significantly decreased, but the amounts of opioids
consumed before and 1 week after the procedure were not statistically significant. Side ef—
fects occurred after the procedure including temporary localized pain in 24 patients (47.0%),
hypotension in 12 (23.5%), and diarrhea in 6 (11.8%). Conclusion: CPN is an effective and
safe procedure for reducing upper abdominal pain caused by cancer, and it is necessary to
perform CPN within the appropriate time by establishing a system of interdepartmental co—
operation.
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INTRODUCTION

Pancreatic cancer and other malignant tumors of the upper
abdominal organs often cause difficult—to—control abdominal
pain (1). For pain control, doctors generally follow the World
Health Organization recommendations and rely heavily on

combinations of NSAIDs, acetaminophen, and narcotic anal—

gesics. However, this guideline alone cannot effectively control
pain, as many patients complain of inadequate pain control
(2-4). In addition, some patients can have severe side effects
even with a small amount of opioid analgesics, continu—
ing which can increase the side effects (5). Thus, pain control
through invasive procedures is required (6).

Celiac plexus neurolysis (CPN) is a procedure performed
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to reduce cancer—related upper abdominal pain (7). CPN is
a useful and safe method, which is being widely used now.
However, conflicting results on its effects have been reported
by several studies (8—10), and data are insufficient on CPN
treatment in tertiary university hospitals in Korea.

This study aimed at analyzing the course of CPN procedure
for cancer—related upper abdominal pain and the results after

the procedure at a tertiary university hospital.

METHODS

After receiving approval from the Institutional Review Board
(Approval No. 05-2018-146), electronic medical records were
used to conduct a retrospective study on patients who under—
went CPN for pain in the peritoneal cavity from November
2009 to June 2018. Patients with abdominal pain due to can—
cer had been referred from various departments to the pain
clinic to undergo CPN, as opioid analgesics could not control
their abdominal pain or the opioid dose could not be increased
because of the side effects. The referred patients had terminal
cancer and needed palliative treatment. In the patients referred
for abdominal pain, CPN was not performed because of a risk
of bleeding during the procedure in those who were undergo—
ing anticoagulant therapy, had a platelet count <100,000, or
had prolonged PT or PPT. Among the 101 patients who un-
derwent CPN, three who had no post—procedural records and
47 whose survival period was unknown because of transfer
were excluded, resulting in a total of 51 patients in the present

study.

6 www.kjhpc.org

KJHpPC

Before the procedure, each patient provided informed con-
sent and received 500 mL~1,000 mL of balanced salt solution
for intravenous fluid hydration. Patients were monitored for
blood pressure, electric activity of the heart using electrocardi—
ography, and oxygen saturation. An intradiscal approach was
used in CPN.

A pillow was placed on the patient abdomen in the prone
position to reduce lordosis. The location of the T12-L1 level
was confirmed by fluoroscopy. The location of the superior
articular process of the 1st lumbar vertebra was confirmed in
the oblique view within 35~40 degrees of C—arm fluoroscopy.
After local infiltration with 1% lidocaine under sterile condi-
tions, a 22-G, 15-cm sized nerve blockade needle (Hakko
Co. Ltd, Nagano, Japan) was inserted in the superior articular
process of the 1st lumbar vertebra, and the C—arm lateral view
was confirmed when it reached the superior articular process.
The needle was advanced to the back of the disc and con-
nected to the syringe containing normal saline and advanced
slowly when the needle reached the anterior border of the ver—
tebral body through the disc. The needle tip position was con—
firmed with 5 mL of contrast media (Pamiray 300; Dongkook
Pharmaceutical, Seoul, Korea), and 20 mL of 1% lidocaine
was injected (Figure 1). After lidocaine injection, we observed
whether side effects such as intravascular injection occurred.
If no neurological adverse events were observed and pain de-
creased, 20 mL of 99% ethyl alcohol was slowly injected.

After the procedure, patients took absolute rest and were
continuously monitored for blood pressure, electrical activity

of the heart using electrocardiography, and oxygen saturation.

Figure 1. Fluoroscopic images of contrast
spread after intradiscal celiac plexus neuroly-
sis. (A) Fluoroscopic lateral view of a single
needle placement of the celiac plexus with the
contrast confirming the correct position an-
terior to the vertebral body. (B) Fluoroscopic
anteroposterior view of contrast spread.
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When the patients were hemodynamically stable, they were
transferred to a ward.

To increase the accuracy of data collection, two investigators
reviewed patient charts and collected data, and a third investi—
gator analyzed the data. The same investigators conducted the
study.

Data on the patient’s sex, age, height, bodyweight, admis-
sion department, type of cancer, and survival time after the
procedure were collected. Pain before and 1 week after the
procedure was assessed using the 11-point numerical rating
scale (NRS—11) score. Opioid consumption was determined
by computing the morphine equivalent daily dose (MEDD). To
standardize the opioid dosage, opioid consumption over a 24—
hour period was converted to oral morphine equivalent (11,12).
The dosage of oral morphine before and 1 week after the
procedure was calculated. Records of complications from the
procedure, such as transient local pain, hypotension, diarrhea,
other paraplegia, renal injury, and discitis, were also collected
from immediately after the procedure to 1 week after the
procedure. Severities of hypotension and diarrhea were classi—
fied based on the Common Terminology Criteria for Adverse
Events (CTCAE) version 4.03. Hypotension was defined as
blood pressure below 90/60 mmHg and CTCAE version 4.03
grade >2. Diarrhea was defined as four or more loose stools a
day with CTCAE version 4.03 grade >2 (13).

All continuous variable data were reported as mean=stan—
dard deviation (SD). The number of patients, patient’s ad-
mission department, types of cancer, and adverse events were
presented as numbers and proportions. Data distribution was
evaluated using the Kolmogorov—Smirnov test. Continu—
ous variables were analyzed using the paired t—test. All statistical
analyses were performed using the Statistical Package for the So—
cial Sciences (SPSS) software version 18.0 for Windows. P values

less than 0.05 were considered statistically significant.

RESULTS

A total of 51 patients who underwent CPN in this hospital
and died because of cancer were enrolled in the retrospective
study. There were 30 men and 21 women, and the mean age
was 57.9+11.8 years. The average height of the patients was
162.6£7.8 cm and the mean weight was 54.1£10.2 kg. Sev-
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enteen patients were from the Department of Gastroenterol—
ogy (33.0%), followed by 11 patients from the Department of
Hemato—oncology (21.6%), 11 patients from the Department
of Anesthesia and Pain Medicine (21.6%), 9 patients from the
Department of General Surgery (17.6%), 1 patient from the
Department of Obstetrics and Gynecology (2.0%), 1 patient
from the Department of Pulmonology (2.0%), and 1 patient
from the Department of Family Medicine (2.0%). The diag-
nosis was pancreatic cancer in 15 patients (29.4%), stomach
cancer in 8 patients (15.7%), hepatobiliary cancer in 20 pa—
tients (39.2%), colon cancer in 1 patient (2.0%), esophageal
cancer in 2 patient (3.9%) and intra-abdominal metastasis
in 5 patients (9.8%). Two of the five patients with an intra-
abdominal metastasis had lung cancer, and the remaining three
had ovarian, cervical, and urethral cancers, respectively. The
mean survival time after procedure was 66.4+55.0 days (Table
D).

The NRS pain scores before and 1 week after the procedure
were 5.84 1.0 and 3.6+ 1.4, respectively. The NRS score was

Table 1. Patient Characteristics.

Characteristics n (%)
Sex
Men 30
Women 21
Age (yr, mean+SD) 57.9+11.8
Height (cm, mean£SD) 162.6+7.8
Weight (kg, mean +SD) 54.1+10.2
Admission department
Gastroenterology 17 (33.0)
Hemato-oncology 11(21.6)
Anesthesia and pain Medicine 11(21.6)
General surgery 9(17.6)
Obstetrics and gynecology 1.0
Pulmonology 1(2.0)
Family medicine 1(2.0)
Cancer type
Pancreatic cancer 15(29.4)
Stomach cancer 8(15.7)
Hepatobiliary cancer 20(39.2)
Colon cancer 1(2.0)
Esophageal cancer 2(39)
Intra-abdominal metastasis 5(9.8)
Survival time after procedure (day, mean +SD) 66.4+55.0

All measured values are presented as mean £ standard deviation or number of
patients.
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significantly lower 1 week after the procedure than before
(P<0.05). The NRS score decreased in 44 patients (86.3%)
and remained unchanged in seven patients (13.7%), with none
of the patients showing an increase in the NRS score. MEDD
was 331.6+372.1 mg before the procedure and 275.2+285.5
mg one week after the procedure, but the difference was not
statistically significant. Opioid consumptions had no change
before and 1 week after the procedure in 10 of the 51 patients
and increased in 9 patients. Although not statistically signifi—
cant, opioid consumption decreased in 32 patients (Table 2).
Among the complications of the procedure, transient local
pain occurred most frequently, in 24 (47%) of the 51 patients.
Transient local pain persisted for an average of 36 hours, and
the NRS score was 7.3+ 1.2. Hypotension occurred in 12
(23.5%) and diarrhea in 6 (11.8%) of the 51 patients. No other
serious complications, such as paraplegia, renal injury, or dis—

citis, were observed (Table 3).

DISCUSSION

Abdominal pain caused by primary cancer or metastatic
diseases is the cause of severe pain in patients. Such pain may
not be sufficiently ameliorated by conventional analgesics (2-
4). CPN is commonly performed in patients with uncontrolled
abdominal pain caused by pancreatic, gastric, esophageal, or
biliary malignancy, as well as metastatic liver cancer and ma-
lignancy associated with retroperitoneal lymph node metastasis

(7,14-16). The purpose of our study was to investigate CPN
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oncology, Department of Anesthesia and Pain Medicine,
and Department of General Surgery. This shows that vari—
ous departments are currently treating cancer patients. The
most common condition was cancer of the upper abdominal
organs, followed by pancreatic cancer and abdominal metas—
tasis. Although CPN has been researched extensively for use in
pancreatic cancer patients (10,17), our study revealed that it
has been most frequently used for those with upper abdominal
organ cancer. This shows that CPN has wide applications for
the treatment of abdominal cancer pain as well as pancreatic
cancer pain.

The mean survival time of patients after getting referred to
the pain clinic and undergoing the procedure for abdominal
pain was 66.4+55.0 days. After the procedure, the patients
died within 8~218 days. This large variation in survival time
suggests that a long time was taken to decide on CPN for
some patients. CPN is a common procedure that is effective
for cancerous upper abdominal pain that cannot be controlled
with opioid analgesics or in patients who cannot withstand an
increased dosage because of adverse reactions, but CPN refer—
rals are relatively few in Korea. Few CPN referrals in Korea
seem to be because of the gap between the patient’s admis—
sion department and the operation department. In addition,
CPN seems to be contraindicated in many referred patients,

as they have a bleeding tendency or are in a weak state. CPN

Table 3. Incidence of Adverse Effects.

. .
for the treatment of cancerous abdominal pain. This study Characteristics Number of patients (%)
provided several key results. Transientlocal pain 24.(47.0)
. . L Hypotension 12(23.5)
First of all, most patients had been referred to the pain clin Diarthea 6(11.8)
ics from other departments. The highest number of patients Paraplegia 0(0.0)
were referred from the Department of Gastroenterology, and Renalinjury 0(0.0)
many patients were referred from the Department of Hemato— iscitis 0000
Values are the number of patients (%).
Table 2. Morphine Equivalent Daily Dose and Pain Scale Before CPN and After CPN.
Before CPN After CPN P-value
(1 week)
Morphine equivalent daily dose (Oral Morphine, mg) 331.6£372.1 275.2£285.5 0.392
Pain scale (NRS) 5.8%1.0 36+1.4 <0.001

CPN: celiac plexus neurolysis, NRS: numeric rating scale.
All measured values are presented as mean * standard deviation.
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is known to provide pain relief for an average of 3 months or
more, and for some patients, the pain—relief effect persists till
death (14). Therefore, it is necessary to share patient informa-
tion and present the patient’s condition through interdepart-
mental cooperation before they worsen. The procedure should
be performed as early as possible, by multidisciplinary coop—
eration, for patients with cancer pain.

The NRS score was significantly reduced after 1 week com-
pared to that before the procedure, but there were no statisti—
cal differences in opioid consumption. Among 51 patients,
opioid consumption decreased in 32. Although not statisti—
cally significant, CPN effectively reduced the subjective pain
score and opioid consumption in more than half the patients.
However, opioid consumption did not significantly decrease
following CPN despite a decrease in the NRS score, suggesting
that in many patients, the opioid dose could not be sufficiently
increased due to the adverse effects of opioid analgesics.

Finally, complications from the procedure occurred as tran—
sient local pain after the procedure most frequently, followed
by hypotension and diarrhea. Side effects of CPN were re—
ported as local pain (96.0%), diarrhea (44.0%) and hypoten—
sion (38.0%) (14). Our study reported much fewer hypotensive
cases than previous studies, which is thought to be the result of
sufficient hydration before the procedure to prevent hypoten—
sion that could cause extensive sympathetic block. Diarrhea
was not a concern because most patients with cancerous pain
have constipation due to opioid analgesics. There were no
other serious complications, such as paraplegia, renal injury, or
discitis. There are several approaches for CPN. In this study,
CPN was performed using an intradiscal approach with a sin—
gle needle advanced to the celiac plexus through the T12-L1
intervertebral disc. This approach is used when the peritoneal

malignancies have metastasized and the anatomical structure

Celiac Plexus Neurolysis for Cancer Pain

has changed, limiting access to the celiac plexus. Using this
approach could prevent organ damage, such as renal injury.
However, this approach has been reported to cause diskitis,
disc herniation, and spinal cord injury because of the inevitable
damage to the disc. However, in this study, intervertebral disc
puncture did not cause any complications (16,18-20).

Our study has some limitations. First, this study was a sin—
gle—center retrospective study, and it is necessary to conduct
multi—center prospective studies. Second, the quality of life
influenced by pain score reduction was not assessed, although
cancerous pain greatly affects the quality of life, and future
studies are required. This paper reports the results of a ret—
rospective analysis of medical records; long—term effects up
to 3 postoperative months could not be assessed as no data
were available for the accurate time points. Finally, this study
only included those patients who died at our institution, since
the collection of information regarding the duration of post—
procedural survival was difficult. The overall survival duration
after CPN needs to be calculated by including data from other
institutions. With an exception of three patients who lacked
post—procedural medical records, most of the 50 patients ex—
cluded from the analysis were those who decided to stop ag—
gressive cancer care. Many of these patients were transferred
to other institutions for palliative care, so a shorter life expec—
tancy is speculated in them compared to those who died at our
institution. Thus, the post—procedural survival period analyzed
in this study could have been overestimated.

In conclusion, CPN is an effective and safe procedure re—
ducing upper abdominal cancerous pain, and it is necessary
to establish an interdepartmental cooperation system to treat
patients with upper abdominal cancerous pain and to perform

CPN in a timely manner.
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