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INTRODUCTION
The prevalence of cancer pain is as high as 51% among 
patients diagnosed with cancer; the estimates may vary 
with patient groups stratified by the type of cancer, phases 
of illness, and/or treatment [1]. For example, 80% of the 

patients with pancreatic cancer and 90% of the patients in 
advanced stages of the disease experience pain [2]. As the 
World Health Organization analgesic ladder is generally 
accepted for cancer pain management, systemic analge-
sics are preferentially used to manage cancer pain initial-
ly. However, such medical management is sometimes not 
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Background: Prior studies have reported that 40%-90% of the patients with celiac 
plexus-mediated visceral pain benefit from the neurolytic celiac plexus block (NCPB), 
but the predictive factors of response to NCPB have not been evaluated extensively. 
This study aimed to identify the factors associated with the immediate analgesic 
effectiveness of NCPB in patients with intractable upper abdominal cancer-related 
pain. 
Methods: A retrospective review was performed of 513 patients who underwent 
NCPB for upper abdominal cancer-related pain. Response to the procedure was de-
fined as (1) a decrease of ≥ 50% or ≥ 4 points on the numerical rating scale (NRS) 
in pain intensity from the baseline without an increase in opioid requirement, or (2) 
a decrease of ≥ 30% or ≥ 2 points on the NRS from the baseline with simultane-
ously reduced opioid consumption after NCPB. Logistic regression analysis was per-
formed to determine the factors associated with successful responses to NCPB. 
Results: Among the 513 patients included in the analysis, 255 (49.8%) and 258 
(50.2%) patients were in the non-responder and responder group after NCPB, re-
spectively. Multivariable logistic regression analysis showed that diabetes (odds 
ratio [OR] = 0.644, P = 0.035), history of upper abdominal surgery (OR = 0.691, P 
= 0.040), and celiac metastasis (OR = 1.496, P = 0.039) were the independent fac-
tors associated with response to NCPB.
Conclusions: Celiac plexus metastases, absence of diabetes, and absence of prior 
upper abdominal surgery may be independently associated with better response to 
NCPB for upper abdominal cancer-related pain.
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enough to reduce pain effectively, and is accompanied by 
intolerable side effects such as drowsiness, somnolence, 
confusion, delirium, dry mouth, anorexia, and constipa-
tion. In this context, neurolytic celiac plexus block (NCPB) 
can be considered as an alternative pain management 
strategy.

Since the first experience reported by Kappis in 1914, 
NCPB has become widely known as an effective and 
minimally invasive method for the pain management of 
patients with cancer-related visceral pain. This technique 
involves the use of a long-acting local anesthetic, with or 
without a steroid or neurolytic agent, that interrupts the 
neural transmission of pain signals from the celiac plexus, 
which innervates the upper abdominal visceral organs 
from the distal esophagus to the transverse colon [2-4]. Al-
though several studies have shown that NCPB significant-
ly relieves certain types of visceral pain, pain relief is not 
guaranteed in all cases. Prior studies have reported that 
40%-90% of the patients benefit from this intervention, 
and the efficacy of pain relief after NCPB may vary among 
patients [4-10]. Thus, it is important to identify the factors 
associated with the effectiveness of NCPB, as this will en-
able physicians to determine whether the procedure will 
benefit their patients. Several studies have investigated the 
predictive factors for several years. However, these studies 
are insufficient for establishing the factors because other 
potential factors exist but have not been illuminated, and 
the roles of some specific factors are still debated [2,7,10-16].

This retrospective study aimed to identify the factors 
associated with the immediate analgesic effectiveness of 
NCPB, including patient and cancer characteristics, and 
the pain profiles of patients with intractable upper ab-
dominal cancer-related pain.

MATERIALS AND METHODS
1. Patients

This study was approved by the Institutional Review Board 
of Asan Medical Center (Registry number: 2018-1157), and 
the requirement of informed consent was waived, as the 
recorded data was reviewed only retrospectively.

The authors reviewed the electronic medical records of 
the patients treated at their institution. The records of all 
the patients who received NCPB at their pain clinic (Asan 
Medical Center, Seoul, Korea) between 2007 and 2018 were 
reviewed. The inclusion criteria for the analysis were as 
follows: (1) age ≥ 20 years and (2) intractable abdominal 
or back pain related to upper abdominal cancer. Intrac-
table cancer pain, in the present study, was defined as a 
state of cancer pain that cannot be controlled by sufficient 

high-dose administration of opioids, or a state in which 
adequate administration of opioid cannot be performed 
for pain control due to intolerable adverse effects. The ex-
clusion criteria were as follows: (1) abdominal or back pain 
not related to cancer in the upper abdomen (e.g., metasta-
ses of bone or other organs, especially pelvic organs), (2) 
insufficient medical records, (3) loss to follow-up after the 
procedure, (4) receiving other procedures such as epidural 
patient-controlled analgesia by changing the treatment 
plan, (5) non-execution for other reasons, such as patient 
refusal or death, and (6) non-completion of the procedure 
due to poor cooperation.

2. Data collection

Demographic data such as age, sex, and body mass index 
(BMI) were collected. Clinical data such as underlying 
diabetes and hypertension, a history of previous upper ab-
dominal operation, cancer origin (biliary, pancreas, liver, 
stomach, others), metastasis, tumor invasion and metasta-
sis in upper abdomen, celiac axis metastasis, pain location 
(abdominal, back, or both), pain duration, pre/post-pro-
cedural pain intensity (after 24–48 hours) measured using 
the numerical rating scale (NRS), and pre/post-procedural 
(after 24–48 hours) oral morphine equivalent dose (MED) 
were obtained. Data were extracted by clinical assistants 
who were not involved with the study or data analysis. 
Clinical physicians clarified the queries and assisted in 
data extraction when necessary.

3. Procedure: neurolytic celiac plexus block 

All the procedures in this study were performed by four 
pain physicians. Prior to the procedure, all the patients 
were hydrated with intravenous crystalloid to prevent 
hypotension secondary to the sympathetic block. In the 
operation room, the patient was placed in prone position 
with vital signs monitoring throughout the procedure. 
Under fluoroscopic guidance, the posterior approach was 
standardized for all cases. Depending on the patient’s 
anatomy, either a paravertebral or transdiscal approach 
was selected. The transdiscal approach was selected for 
patients with suspected hydronephrotic kidneys, a promi-
nent transverse process of the L1 vertebra or an osteophyte 
interfering with the advancement of the needle and proper 
positioning. The paravertebral approach was used for pa-
tients with a degenerated disc with calcification. In addi-
tion, the approach was chosen according to the physician’s 
preference.

For the paravertebral approach, the T12 and L1 ver-
tebrae, and the 12th ribs were first identified under an 
anteroposterior fluoroscopic view. The C-arm was rotated 
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30°-45° until the transverse process of L1 was within the 
silhouette of the vertebral body. The needle entry site was 
the anterior margin of the L1 vertebral body, which was 
within 7-8 cm of the midline. Once the skin entry point 
was infiltrated with 2 to 5 mL of lidocaine 2%, a curved 
22-gauge 152-mm Chiba needle (Green Medical Supply, 
Seoul, Korea) was inserted and advanced toward the upper 
third and anterior third of the first lumbar vertebral body 
in tunnel view. Once the bony contact was made, under 
the lateral fluoroscopic view, the needle advanced further 
(sliding on the lateral vertebral body) until the tip of the 
needle was 0.5 cm anterior to the vertebral body. Similar 
steps were carried out on the contralateral side. 

For the transdiscal approach, a virtual transdiscal 
needle pathway was drawn and the oblique angle from 
the axis was measured in advance, using the most recent 
abdominal computed tomographic (CT) image before the 
procedure [17,18]. After positioning the needle obliquely 
to an angle measured from the anteroposterior view un-
der f luoroscopic guidance, local skin infiltration was 
performed with 2% lidocaine. A 22-gauge 152-mm Chiba 
needle was inserted and advanced through the T12-L1 
intervertebral disc along the CT-simulated pathway using 
the tunnel vision technique. Then, the needle advanced 
further through the intervertebral disc until the tip of the 
needle was 0.5 cm anterior to the vertebral body under the 
lateral fluoroscopic view and at the midline of the disc in 
the anteroposterior view [19]. 

An aspiration test was carried out to exclude blood, ce-
rebrospinal fluid, and chyle prior to contrast dye injection. 
Subsequently, 1% lidocaine or 0.25% bupivacaine mixed 
with contrast dye was injected for a temporary block and 
simultaneous identification of contrast dispersion. The 
contrast dye spread should be anterolateral to the verte-
bral body in the lateral view and within the contour of the 
spine in the anteroposterior view (Fig. 1). Next, 7% phenol 
or 99% alcohol neurolytic agent was injected slowly (over 2 

minutes). The volume of the injectate varied, but both the 
local anesthetic and neurolytic agent were typically within 
the range of 8-12 mL based on the spread of contrast dye 
during injection. The patient was transferred to the recov-
ery unit for an hour to check for signs of adverse effects 
such as hypotension and neurologic deficits. The patients 
were required to be in the prone or supine position for 2 
hours, as appropriate.

4. Outcome evaluation and factors associated with 
successful responses

The outcome was evaluated at baseline and 24–48 hours 
after the NCPB to eliminate the immediate post-procedur-
al pain associated with neurolysis [7,20]. The pain intensity 
was rated for each patient using the NRS from 0 to 10 (0 de-
notes no pain and 10 denotes the worst pain imaginable). 
Daily opioid consumption was converted to oral MED for 
outcome assessment [21]. Depending on the outcomes, the 
patients were divided into non-responder and responder 
groups. Response to the procedure was defined as (1) a de-
crease of ≥ 50% or ≥ 4 points on the NRS in pain intensity 
from the baseline without an increase in opioid require-
ment or (2) a decrease of ≥ 30% or ≥ 2 points on the NRS 
from the baseline with simultaneously reduced opioid 
consumption after the NCPB [22]. Data on adverse effects 
(for example, procedure-related pain, diarrhea, and hypo-
tension) were collected as secondary outcomes.

5. Statistical analysis

Continuous variables were expressed as means ± stan-
dard deviations or medians with interquartile ranges as 
appropriate, and categorical variables were expressed as 
numbers (percentages). Continuous variables pertaining 
to the non-responders and successful responders were 
compared using the Student’s t-test or Mann–Whitney U-

A B

Fig. 1. Fluoroscopic views of the final needle location and the contrast flow in neurolytic celiac plexus block. (A) Paravertebral approach. (B) Transdiscal 
retrocrural approach.
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test. Categorical variables were compared using the chi-
squared test or Fisher’s exact test, as appropriate. Univari-
able and multivariable logistic regression analyses were 
performed to determine the factors associated with a 
successful response to the NCPB. The variables associated 
with successful responses that showed P values of < 0.05 
on univariable logistic regression analyses were included 
in the multivariable logistic regression analyses. The 
odds ratios (ORs) for successful response in the presence 
of independent predictors of NCPB were calculated by 
logistic regression analyses. All statistical analyses were 
performed using the SPSS version 21.0 (IBM Co., Armonk, 
NY).

RESULTS
Of the 811 patients whose records were reviewed, 513 with 
severe abdominal or back pain related to upper abdomi-
nal cancer were selected, and their data were analyzed; 
298 patients were excluded as per the exclusion criteria. 
Further, 255 patients (49.8%) were identified as the non-
responder group and 258 patients (50.2%) were identified 
as the responder group after NCPB (Fig. 2).

The demographic characteristics of the non-responders 
and responders are shown in Table 1. On average, diabetes 
mellitus and history of previous upper abdominal opera-
tion were more common in non-responders than in re-
sponders (P = 0.043 and P = 0.019, respectively). Diagnostic 
imaging showed celiac metastasis more frequently in the 
responder group than in the non-responder group (P = 
0.036). The differences in other data such as age, sex, BMI, 
hypertension, origin of the tumor, presence of metastasis, 
tumor invasion and metastasis in upper abdomen, pain 
location, pain duration, basal pain intensity, and opioid 
consumption in oral MED were not statistically significant 
between the groups.

After NCPB, the pain intensity and opioid intake were 
found to be significantly lower in the responder group 
than in the non-responder group (Table 2). Moreover, the 

number of patients with decreased opioid intake after 
NCPB was significantly greater in the responder group 
(51.9%) than in the non-responder group (34.9%) (P < 0.001).

The results of the logistic regression analysis carried 
out to determine the factors associated with successful re-
sponse to NCPB are shown in Table 3. Univariable analysis 
demonstrated that diabetes, a history of upper abdominal 
surgery, and celiac metastasis were significantly associ-
ated with successful response to NCPB. In addition, multi-
variable logistic regression analysis showed that diabetes 
(OR = 0.644, 95% confidence interval [CI] = 0.427-0.970, P 
= 0.035), history of upper abdominal surgery (OR = 0.691, 
95% CI = 0.486-0.983, P = 0.040), and celiac metastasis (OR 
= 1.496, 95% CI = 1.021-2.190, P = 0.039) (Table 3) were in-
dependent factors significantly associated with successful 
response to NCPB.

Serious adverse effects were not observed in any pa-
tient, and all adverse effects that were observed, during 
and after NCPB, were mild and transient. Several patients 
reported temporary pain during needle insertion or injec-
tion of the neurolytic agent during the NCPB, which was 
tolerable and did not require additional medications or 
discontinuation of the procedure. Transient hypotension 
after the procedure requiring hydration and medication 
was observed in some patients, who recovered immedi-
ately after conservative treatment. No other complications 
such as neurological deficit or infection were reported.

DISCUSSION
In the present study, it was observed that the presence of 
celiac plexus metastases, absence of diabetes, and absence 
of any history of prior upper abdominal surgery may be 
independently associated with better response to NCPB in 
patients with upper abdominal cancer-related abdominal 
or back pain.

Several studies have demonstrated the benefit of NCPB 
by comparing it with standard systemic medical therapy; 
NCPB can provide analgesia more effectively and lead 

Excluded (n = 298)
Non-cancer patients (n = 106)
Incomplete or missing data (n = 102)
Lost in follow up (n = 65)
Change to other procedure (n = 3)
Incomplete procedure (n = 22)

Patients who underwent NCPB
(n = 811)

Enrolled (n = 513)

Non-responder
(n = 255)

Analyzed
(n = 255)

Successful responder
(n = 258)

Analyzed
(n = 258) Fig. 2. Study flowchart. NCPB: neurolytic celiac plexus block.
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to a reduction in the use of opioids and their related side 
effects [8,11,17,23-26]. Wong et al. [8] demonstrated that 
NCPB could provide more effective analgesia than a sham 
block and systemic therapy. Polati et al. [25] also found 
that NCPB facilitated short-term analgesia and low opioid 
requirement, and had very few side effects. The response 
to NCPB, however, is not consistent across all cases report-
ed in the literature on the effectiveness of NCPB for the 
treatment of upper abdominal cancer-related pain [5,9,27]. 
According to previous studies, NCPB is expected to work 
for a large proportion (40%-90%) of patients with cancer-
related visceral pain [5,9,12,13]. In the present study, it 
was also found that the proportion of non-responders was 
49.8%. Therefore, exploring the factors that influence the 
effectiveness of NCPB is important, as the findings will 
guide the selection of patients who are likely to benefit 
from NCPB.

Previous studies suggested that a small dosage of pre-
block opioid [2,5,12,28], short duration of pain before the 
block [2,3,5,14,28], low baseline pain score [3], tumor loca-
tion [7], small tumor size, and low TNM staging [3] are fac-
tors associated with successful response after NCPB. In the 
present study, celiac metastasis, absence of diabetes, and 
no history of abdominal surgery were found to be inde-
pendently associated with a successful response to NCPB 
in patients with upper abdominal cancer pain, although 
the current study did not find any association between 
previously mentioned factors and the success of NCPB. 
This discrepancy may be attributed to the different stages 
of disease of the enrolled patients [17] or the different 
times of outcome assessments. Most patients enrolled in 
the present study experienced severe abdominal pain and 
their disease was in the advanced stages. In addition, the 
outcome assessments were conducted 24–48 hours after 
the procedure in this study. Although the individual ap-
proaches and agents used were not uniform in this study, 
there was no difference between the various techniques 
and agents in previous studies [5,9,10,23,29-31].

In the present study, the absence of diabetes was related 
to a better response to NCPB. It has been reported that 
poorly controlled diabetes is related to poor analgesic con-
trol and high analgesic consumption in the postoperative 
period [32]. It was also reported that the absence of diabe-
tes was an independently predictive factor of successful 
response after epidural procedures in patients with chron-
ic lumbar spinal stenosis [33]. These results may be associ-
ated with the chronic neuropathic component of diabetes 
because of the long-standing microvascular effect of dia-
betes on the nervous system, but this was not examined in 
this study.

It was also found that patients with a history of upper 
abdominal surgery may be less likely to respond to NCPB 
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than those without such a history. Although a direct re-
lationship between previous abdominal surgery and the 
effects of NCPB was not found in other studies, generally, 
tissue trauma in abdominal surgery triggers an inflam-
matory cascade, which leads to scar tissue formation. 
Changes in the anatomic relationships around the celiac 
plexus may disturb the spread of the injectate during 
NCPB. Previously, De Cicco et al. [13] analyzed the efficacy 
of the celiac plexus block in those who had anatomical 
abnormalities of the celiac area on prior CT and found an 
inverse relationship between the extent of spread and the 
number of abnormal anatomical areas. In addition, the 
mechanism underlying the pain in those patients may be 
very complex; it may include the somatosensory compo-
nent that is thought to be unresponsive to NCPB [34,35]. 
Nonetheless, further investigation is needed to verify this 
result.

Our results also revealed that celiac metastasis was as-
sociated with the better response to NCPB in patients with 
intractable cancer-related abdominal and back pain. There 
was a discrepancy between the present findings and those 
of previous reports. Direct celiac invasion may adversely 
affect the effectiveness of endoscopic ultrasound (EUS)-
guided NCPB [36,37]. EUS-NCPB refers to the injection of 
a neurolytic agent at the celiac plexus or ganglia under 

EUS guidance in the antecrural approach. It is presumed 
that cancer invasion of the celiac plexus may restrict the 
spread of neurolytic agents to the target site in the ante-
crural approach. Most procedures in the pain clinic used 
the retrocrural approach. It is postulated that a retrocrural 
block prevents the injectate from spreading to the retro-
peritoneum beyond the diaphragm crura, which helps the 
injectate to be distributed relatively well within the target 
neural structure. In addition, it may work effectively by 
blocking the pain caused by the celiac plexus invasion. 
Levy et al. [38] found tumor cells in the celiac ganglia of 
patients with pancreatic cancer using EUS-guided fine 
needle aspiration, and they attributed nociception in pan-
creatic cancer-related pain to the perineural invasion by 
the tumor as the most important mechanism underlying 
the experience of pain. However, this result is inconsistent 
with that of a prior study conducted by Koyyalagunta et 
al. [10] who analyzed only patients with splanchnic nerve 
neurolysis and found that celiac axis tumor infiltration did 
not change the efficacy of the procedure. Further research 
on this aspect is needed.

The present study has several limitations. As the data 
were collected retrospectively, accurate procedural in-
formation was often difficult to obtain for analysis. This 
study was carried out with only about two-thirds of the 

Table 2. Comparison of pain intensity and opioid consumption between non-responder and responder groups after neurolytic celiac plexus block

Variable Non-responder (n = 255) Responder (n = 258) P value

Basal NRS 6.0 (4.0-7.0) 6.0 (4.0-8.0) 0.094
Post NCPB NRS 5.0 (3.0-6.0) 2.0 (1.0-3.0) < 0.001
Basal MED 226.0 (75.0-381.0) 224.0 (73.5-397.5) 0.850
Post NCPB MED 156.0 (75.0-369.0) 180.0 (102.3-417.3) 0.475
Number of patients with opioid reduction 89 (34.9) 134 (51.9) < 0.001

Values are presented as medians (interquartile range) or numbers (%).
An NRS was used to assess the pain intensity. All opioid consumption was standardized to oral MED.
NRS: numerical rating scale, NCPB: neurolytic celiac plexus block, MED: morphine equivalent dose.

Table 3. Logistic regression analysis of factors associated with successful response after neurolytic celiac plexus block

Variable
Univariable Multivariable

OR 95% CI P value OR 95% CI P value

Diabetes 0.044 0.035
      No 1 (Ref) 1 (Ref)
      Yes 0.660 0.440-0.989 0.644 0.427-0.970
History of upper abdominal operation 0.020 0.040
      No 1 (Ref) 1 (Ref)
      Yes 0.661 0.466-0.936 0.691 0.486-0.983
Celiac metastasis 0.036 0.039
      No 1 (Ref) 1 (Ref)
      Yes 1.495 1.026-2.178 1.496 1.021-2.190

OR: odds ratio, CI: confidence interval, Ref: reference.
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total cases available for analysis and not formally pow-
ered to detect predefined clinically important differences. 
Second, interpersonal differences in terms of approaches, 
sides, volume, and type of neurolytic agents used between 
the physicians might have had some impact on the final 
outcome of this study. However, NCPB is almost standard-
ized at the authors’ institution, and the inter-physician 
differences are considered to be minimal. Third, the 
follow-up duration for evaluating effectiveness varied. In 
the present study, the outcome variables were measured 
for a short period. Long-term follow-up could not be con-
ducted because of deaths or incomplete medical records. 
Only the immediate effect of NCPB was recorded, which 
may not accurately reflect the long-term efficacy of NCPB. 
If the time frame for evaluating the outcomes is different, 
different results may be obtained. Finally, the definition 
of successful response used in the present study can be 
criticized. Different results could be obtained with other 
definitions of successful response.

In conclusion, the evidence of celiac plexus metastasis 
confirmed by imaging analysis, absence of diabetes mel-
litus, and absence of previous upper abdominal surgery 
may be associated with a successful response to NCPB in 
patients with upper abdominal cancer-related pain. Fur-
ther randomized, prospective studies are needed to vali-
date these findings.
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