
Pancreatic and other upper abdominal organ malignancies can produce intense visceral pain 
syndromes that are frequently treated with splanchnic nerve neurolysis (SNN) or celiac plexus 
neurolysis (CPN). Although commonly performed with either alcohol or phenol, there is scant 
literature on the comparative effectiveness, duration of benefit, and complication profile 
comparing the 2 agents. This study presents a retrospective chart review of 93 patients who 
underwent SNN for cancer-related abdominal pain in order to describe patient characteristics, 
examine comparative efficacy, duration of benefit, and incidence of complications with alcohol 
vs. those of phenol. Consistent with previous studies, SNN reduced reported pain scores while not 
significantly reducing opioid consumption. No difference in pain outcomes was found comparing 
alcohol versus phenol based neurolytic techniques. Celiac axis tumor infiltration and pre-procedural 
local radiation therapy did not change the effectiveness of the procedure. Our data demonstrated 
that 44.57% of patients had ≥ 30% pain reduction while 43.54% did not have pain reduction. 
Interestingly, the procedure produced significant improvements in anxiety, depression, difficulty 
thinking clearly, and feeling of well-being. In addition, no difference in complications was seen 
between the agents either. SNN was an effective and relatively safe procedure for the treatment 
of pain associated with pancreatic and other upper abdominal organ malignancies in our sample 
of patients. Choice of neurolytic agent can appropriately be left to the clinical judgment and local 
availability of the treating physician. The change in ancillary symptoms has a theoretical basis that 
supports a biopsychosocial model of pain since changes in one target area (pain) impact other 
related ones (depression and anxiety).
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Malignancy related abdominal and pelvic 
pain can be debilitating and affects 
survival as well as quality of life (1).  The 

prevalence of cancer pain is 59% with gastrointestinal 
malignancies, 52% with urogenital malignancies, and 
60% with gynecological malignancies (2). Abdominal 
pain may be tumor related from stretching, compression, 
invasion, or distension of the visceral structures, or 
could be treatment-related secondary to tissue injury 
from radiation or surgery. Patients typically describe 
the pain as deep, crampy, colicky in nature. Pancreatic 
adenocarcinoma is an aggressive tumor and is the 

fourth leading cause of cancer deaths in the United 
States (3). Most patients with pancreatic cancer present 
with advanced disease that is not surgically resectable 
and have a poor prognosis. Pain associated with 
pancreatic cancer is typically localized to the epigastric 
area radiating to the back. Frank involvement of 
the celiac plexus, typically by a pancreatic mass and 
or lymph nodes, remains another known etiology 
of epigastric pain (4). The celiac plexus is the largest 
visceral plexus comprising of a dense network of fibers 
from the celiac, superior mesenteric, and aorticorenal 
ganglia. It lies in the retroperitoneal space anterior 
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of depression and anxiety symptoms are found among 
cancer patients with higher levels of pain than those 
with lower levels (12). In general however, depression 
and anxiety are among the most common psychological 
symptoms experienced by cancer patients (13-15). The 
etiology of psychological symptoms in cancer patients, 
both with and without pain, are diverse and range 
from reactions to the diagnosis of cancer, concerns of 
disease recurrence or progression, diminished quality 
of life, interruptions with life plans, and pre-existing 
psychological dysfunction. Psychological distress can 
also arise in cancer patients in response to treatments, 
adverse disease symptoms, and/or treatment side ef-
fects. For example, cancer treatments often provide 
ample opportunity for anticipatory anxiety. Patients 
may worry about the next check-up, procedure, reac-
tion to chemotherapy and/or radiation, test results, the 
cause of new or different pain, etc.  Empirical evidence 
has demonstrated that the presence of depression is 
associated with the amplification of the experience of 
pain (16).

Given the co-occurrence of cancer symptoms 
and known biopsychosocial interrelations in cancer 
pain, it seems natural that interventions (e.g., blocks) 
that target one symptom (e.g., pain) may also have 
a positive effect on other symptoms (e.g., depression 
and or anxiety). If, for example, a person is experienc-
ing a high degree of depression and anxiety related 
to cancer pain, then you would expect that treatment 
aimed to assist the patient in finding ways to cope 
with and manage the pain would also help to improve 
the psychological symptoms of depression and anxiety 
(17). Among patients with advanced pancreatic cancer, 
promoting quality of life has been identified as an im-
portant treatment goal. The complex symptom burden, 
including impaired sense of well-being and pain, have 
been found to improve with palliative chemotherapy 
for such patients (18).

Neurolytic blocks are a mainstay in the armamen-
tarium of cancer pain management, particularly with 
intractable pain from advanced cancer. These proce-
dures may be performed using either phenol or alco-
hol to disrupt transmission of pain signals via Walle-
rian degeneration distal to the lesion. Radiofrequency 
ablation of the splanchnic nerves is an option, though 
infrequently done in cancer pain. The complication 
rate from celiac plexus neurolysis (CPN) or splanchnic 
nerve neurolysis (SNN) with either treatment is low, 
estimated to be 1 – 2% (6). The most commonly expe-
rienced side effects are hypotension, increased defeca-

to the diaphragmatic crus and inferior to the celiac 
artery origin. The sympathetic nerves supplying the 
liver, pancreas, gall bladder, stomach, spleen, kidneys, 
adrenal glands, and part of the intestine (from the 
gastroesophageal junction to the splenic flexure of the 
colon) originate in the intermediolateral nucleus in the 
spinal cord, pass through the paravertebral sympathetic 
chain, form the splanchnic nerves, and then synapse in 
the celiac plexus. Visceral afferent fibers follow along 
the same sympathetic efferent pathways outside of the 
spinal cord. As such, visceral pain arising from tumors 
of these organs can be alleviated by a celiac plexus or 
splanchnic nerve block.

A strong association between cancer pain and dis-
tress is evident across the disease spectrum (5,6). The 
inherent uncertainty of cancer, and also of the dura-
tion of pain, can intensify the pain experience and in-
crease emotional distress. Psychological disorders are 
twice as prevalent among cancer patients with pain as 
those without. Pain from cancer and its treatments can 
result in anxiety, depression, fear, anger, helplessness, 
and hopelessness, and those with both pain and de-
pression have an amplification of disability and poor 
quality of life (6,7). Cancer pain affects many facets of 
the individual’s social support, as higher levels of pain 
are associated with decreased social activities, lower 
levels of social support, reduced social functioning, 
and lower resiliency of the social network (6,8). Indi-
viduals with heightened cancer pain have a greater 
tendency to cope through catastrophizing (6,9). Can-
cer pain differs from chronic non-cancer pain, as a 
cancer diagnosis is linked with death, uncertainty, and 
loss of control (5,10). The pain experience and level 
of suffering related to a cancer diagnosis, cancer pain 
or treatment side effects can be heightened by high 
levels of depression and anxiety. For example, anxiety 
and tension can heighten sympathetic nervous system 
activity, which can lead to muscle spasm, vasoconstric-
tion, and other physiological changes. These changes 
have the potential to decrease pain tolerance, to 
worsen the pain experience, and to increase total suf-
fering (11). Given the complex interaction of disease 
process and pain, as well as the potential for signifi-
cant psychological symptom burden, pain relief from 
any modality of treatment has the ability to reduce 
not only physical pain but also related symptoms of 
depression and anxiety. 

Although many patients with cancer adjust to the 
stress of the disease and its symptoms without a diagnos-
able psychological disorder, a significantly higher rate 
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tion, and backache. However, the potential for severe 
complications such as neuritis, retroperitoneal bleed-
ing, urinary retention, and serious neurologic compro-
mise including paraplegia, often preclude non-cancer 
patients from receiving CPN  or SNN. Since CPN and 
SNN have historically been thought to reduce cancer 
pain burden with relatively infrequent significant com-
plications, these techniques have gained widespread 
acceptance (19). The agents currently used for chemi-
cal neurolysis are alcohol (50% – 100%) or phenol 
(5% – 10%), and they produce a block that lasts 3 – 6 
months (20,21). Alcohol acts by denaturing proteins, 
fatty substance extraction, and precipitation of the 
lipoproteins and mucoproteins (22), damaging both 
the Schwann and nerve cells resulting in Wallerian 
degeneration. Alcohol is intensely painful upon injec-
tion. It is hypobaric, water soluble, and spreads rapidly 
from the injected site. Consequently, larger volumes 
are required in comparison to phenol. Alcohol may 
also be associated with a higher rate of neuritis than 
phenol (19). Phenol is primarily a local anesthetic at 
lower concentrations and becomes more neurolytic at 
higher concentration. Unlike alcohol, it is not painful 
on injection. It is prepared in a mixture with glycerin in 
which it is highly soluble and hyperbaric. In a mixture 
with glycerin it diffuses slowly into the local tissues. 
Aqueous mixtures of phenol are more potent neuro-
lytic agents and can be used as well. Phenol diffuses 
into the axon and perineural blood vessels and dena-
tures proteins causing Wallerian degeneration with a 
relative sparing effect on the dorsal root ganglia (23). 
Although phenol might yield a lower risk of neuritis, 
there is a question as to how it relates in intensity and 
extent of treatment effect compared to alcohol. There 
is scant literature on the comparative effectiveness, du-
ration of benefit, and complication profile comparing 
the 2 agents. There is one study comparing alcohol to 
phenol in motor branch neurolysis of the tibial nerve 
for spasticity management post stroke (24). However, 
there are no studies comparing these neurolytic agents 
or their risk, benefit, or effectiveness profiles in SNN. 

The purpose of this study was to determine the 
relative effectiveness of alcohol versus phenol used 
during SNN for pain related to upper abdominal ma-
lignancies. The primary end point was pain reduction 
at one month and 6 months. Secondary endpoints were 
ancillary symptom changes as assessed by the Edmonton 
Symptom Assessment Scale (ESAS), morphine equivalent 
daily dose changes, and complications (26).

Methods

This study was approved by the institutional review 
board at the University of Texas MD Anderson Cancer 
Center. Waivers of informed consent and authorization 
were not necessary because this was a retrospective 
study that did not involve new diagnostic or therapeu-
tic interventions or direct patient contact. A thorough 
chart review was conducted on all patients who under-
went CPN or SNN from July 15, 2007, to July 14, 2010, a 
period spanning 3 years. Study candidates were identi-
fied by searching the operating and procedure room 
schedules. A HIPAA compliant database was created 
on Filemaker Pro version 9. The data initially identified 
99 patients. Of these, 28 patients were treated with 
alcohol and 71 patients were treated with phenol. Five 
patients who did not undergo the procedure for up-
per abdominal malignancies were excluded from the 
analysis. One patient who had CPN  was excluded from 
the analysis to make it a uniform sample. Demographic 
data were collected on all patients and included age, 
gender, medical history, categorized by cancer di-
agnosis, active cancer vs. remission, extent of cancer, 
pain medications, chemotherapy, and radiation. Insti-
tutional databases (clinic and operating room notes) 
were used to collect these data. Prior to neurolysis and 
at subsequent visits, patients rated their pain using the 
Brief Pain Inventory (BPI) (25) and reported the severity 
of their other symptoms using the ESAS (26). Collected 
peri-procedural data included technique of block, use 
of alcohol vs. phenol, volume of agent used, radiation 
prior to block, and celiac plexus tumor involvement (all 
radiology reports were reviewed for nodal involvement 
of celiac axis prior to procedure). Post-procedure data 
were collected from clinic notes and included BPI, ESAS, 
hypotension, increased defecation, neuritis, pneumo-
thorax, and other adverse reactions. Two time points 
were selected for analysis. The first time point occurred 
within one month of the procedure at the subsequent 
outpatient follow-up or phone conversation. The 
second time point, for which much fewer data points 
could be obtained, was derived from outpatient clinic 
visit notes from 2 to 6 months after the procedure. 

Descriptive statistics including mean, standard 
deviation, median, and range for continuous variables 
were calculated; frequency counts and percentages for 
categorical variables, such as gender, cancer diagnosis, 
and treatment were reported. Wilcoxon signed rank 
test was used to compare if the change in score mea-
surements between time points is different from zero. 
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Fisher’s exact test or Chi-square test was used to evalu-
ate the association between 2 categorical variables. 
Wilcoxon rank sum test or Kruskal-Wallis test was used 
to evaluate the difference in a continuous variable be-

Table 1. Demographic information.
Frequency Percentage

Gender

Female 47 50.0

Male 47 50.0

Cancer Type

Pancreatic 54 54.3

Es, Ga, HB, Sp, Du, Ad* 21 22.3

Met to Abdomen 22 23.4

Cancer Status

Active Cancer 89 94.7

Remission 2 2.1

Not Documented 3 3.2

Celiac Axis Disease

Yes 28 29.8

No 66 70.2

Prior Chemotherapy

Yes 75 79.8

No 19 20.2

Prior Radiation Therapy

Yes 24 25.5

No 70 74.5

Neurolytic Agent

Alcohol 27 28.7

Phenol 67 71.3

Procedure Type **

CP Neurolysis 1 1.1

SN Neurolysis 93 98.9

Anatomical Level

T11 3 3.2

T12 85 90.4

L1 5 5.3

L2 1 1.0

Laterality

Unilateral 2 2.1

Bilateral 92 97.9

* Es (esophagus), Ga (gastric), HB (hepatobiliary), Sp
(Splenic), Du (Duodenal), Ad (Adrenal).
** CP (celiac plexus), SN (splanchnic nerve).

tween/among patient groups. Statistical software SAS 
9.1.3 (SAS, Cary, NC) was used for all analyses.

Results

Demographic Data
A total of 93 patients underwent SNN for cancer 

related pain during the study period. Two patients 
had a repeat block within the analysis period (6 month 
period). Data shown reflects all patients as there was 
no difference in the results when these 2 patients 
were excluded from the analysis. All procedures were 
performed for pain secondary to pancreatic cancer 
(53.76%), esophageal, gastric, hepatobiliary, splenic, 
duodenal, or adrenal cancers (combined 22.58%), or 
metastatic disease to the abdomen (23.66%) (Table 1). 
Almost all (97.78 %) of the patients had active cancer 
and 79.57% of them had undergone chemotherapy 
prior to the procedure. Regional radiation therapy was 
performed prior to or concurrent with the procedure 
in 26.88% of the cases. Tumor infiltration of the celiac 
axis was present in 29.03% of the cases. Phenol (10% 
phenol in 20% glycerin) was used in 72.04% of cases 
while alcohol (98% dehydrated ethanol) was used in 
the remaining 27.96% of cases. The procedure was 
most commonly performed at the T12 vertebral level. 
A few patients with metastatic disease had concurrent 
superior hypogastric plexus neurolysis performed at the 
L5/S1 level. The average numeric pain score prior to the 
procedure was 5.1 ± 2.2 on an 11 point scale. The aver-
age morphine equivalents daily dose (MEDD) prior to 
the procedure was 230.09 mg ± 205.08 mg.

Overall Effects of Neurolysis
Comparing pre-procedure and one month post-

procedure, SNN produced an average pain reduction of 
1.17 ± 2.77 (median -1 [range -10, 5]) on an 11 point 
numeric pain scale (P = 0.0001; Fig. 1). In addition, us-
ing the ESAS, after the procedure the depression score 
reduced by 0.85 ± 2.68 (0 [-7, 5], P = 0.0208), anxiety 
score reduced by 1.06 ± 2.59 (-1 [-8, 5], P = 0.0015), and 
difficulty thinking clearly score reduced by 0.98 ± 2.89 
(0 [-9, 7], P = 0.0144) at one month. Also, feeling of well-
being trended towards improvement by 0.83 ± 3.10 (0 
[-8, 6], P = 0.0749). Conversely, on average shortness of 
breath worsened by 1.14 ± 3.12 (0 [-6, 10], P = 0.0037). 
After the procedure, there was no significant change 
in the fatigue, nausea, drowsiness, poor appetite, or 
insomnia scores. (Fig. 1). Importantly, the change in 
morphine equivalent dose utilization at one month 
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was reduced but this change was 
not significant (-38.32 mg ± 230.24 
mg, -10 [-960, 725]; P = 0.1403). 
The effects of neurolysis on pain 
scores and ESAS components were 
documented in less than a third 
of the patients by the second time 
point out to 6 months. In general, 
pain and symptom burden (ESAS) 
were lower except for shortness of 
breath. However, the changes were 
not statistically significant.

Effect of Alcohol Versus 
Phenol

Using a Wilcoxon rank sum 
tests, one month post-procedure 
pain scores were not different be-
tween those treated with alcohol 
(4.23 ± 2.69, 4 [1, 9]) versus phenol 
(3.87 ± 2.53, 4 [0, 10]; P = 0.66). In 
addition, ESASs and MEDD were not 
significantly different either (Fig. 2). 

Fig. 1. Splanchnic nerve neurolysis (SNN) or celiac plexus neurolysis (CPN) impact pain and symptom burden. Bar chart 
of  the numeric pain scores (NPS) and Edmonton Symptom Assessment Scores (ESAS) before and one month after SNN or 
CPN. The NPS and ESAS both utilize an 11-point scoring system with 0 indicating no symptom and 10 indicating the most 
severe symptom. Mean ± S.D. * P < 0.05.

Fig. 2. Alcohol and phenol equally reduce numeric pain score (NPS) after either 
splanchnic nerve neurolysis (SNN) or celiac plexus neurolysis (CPN). Bar chart 
of  the numeric pain scores (NPS) before and one month after SNN or CPN with 
either alcohol or phenol. Both alcohol and phenol produced a significant reduction in 
NPS. However, no difference in pain reduction was present when comparing alcohol 
with phenol. Mean ± S.D. * P < 0.05. N.S. Not Significant.
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There was a small difference in the volume of neuro-
lytic agent used between the 2 agents with 24.73 ± 8.89 
mL (20 [10, 50]) used for alcohol and 20.24 ± 5.05 mL (20 
[10, 30]) used for phenol (P = 0.0044).

Effect of Celiac Axis Involvement
Pancreatic cancer had a higher percentage of 

celiac axis tumor involvement (24/50; 48%) than the 
other upper abdominal cancers or metastases (3/43; 

7%; P < 0.0001). The difference in the following vari-
ables between the presence of celiac axis involvement 
and the absence of celiac axis involvement was not 
significant: effectiveness of neurolysis for pain reduc-
tion (P = 0.1301), ESAS items change, or MEDD change 
(P = 0.88).

Effect of Pre-Procedural Local Radiation 
Therapy

A total of 23 patients had local radiation therapy 
prior to the neurolytic procedure. The most common 
diagnosis that received radiation therapy was pan-
creatic cancer (16/23; 69.6%; P = 0.0322). In addition, 
patients who had pre-procedural radiation were more 
likely to have pre-procedural chemotherapy than 
patients without pre-procedural radiation therapy 
(95.7% vs. 74.3%; P = 0.0351). The difference in pain 
reduction (P = 0.15), ESAS items, or MEDD (P = 0.179) 
at one month between the pre-procedural radiated 
group and non-radiated group was not significant. At 
the second clinical data point, pre-procedural radia-
tion therapy was associated with worse fatigue (P = 
0.016) and appetite (P = 0.066). 

Effect of Cancer Type
For this analysis, abdominal cancer was divided 

into 3 groups: 1. pancreatic cancer; 2. upper abdominal 

Table 2.  Responder analysis at 1 month.

Pain Reduction Number Percentage

30% Pain Reduction Threshold

≥30% 41 44%

1-29% 11 12%

No Reduction 41 44%

50% Pain Reduction Threshold 

≥50% 29 31%

1-49% 23 25%

No Reduction 41 44%

70% Pain Reduction Threshold

≥70% 16 17%

1-69% 36 39%

No Reduction 41 44%

Fig. 3. Splanchnic nerve neurolysis (SNN) or celiac plexus neurolysis 
(CPN) produce a binomial distribution of  reduction in numeric pain scores 
(NPS). Responder analysis histogram of  percent of  patients achieving 
designated responses to either SNN or CPN. 

cancers such as esophageal, gastric, 
hepatobiliary, splenic, duodenal, and 
adrenal; and 3. metastasis to the ab-
domen. Pancreatic cancer was more 
common in men than women (63.8% 
vs. 43.5%) while metastatic disease to 
the abdomen was more common in 
women than men (34.8% vs. 12.8%) 
(P = 0.0372). Pre-procedural radiation 
therapy was more common for pancre-
atic and upper abdominal cancers than 
for metastatic disease (P = 0.0129). A 
Kruskal-Wallis test was used to evalu-
ate the difference in variables among 
patients with different cancer types. 
No significant difference was found in 
MEDD among cancer types. In addition, 
the pain score change at one month 
was similar between pancreatic cancer 
(-1.14 ± 2.63, -1 [-8, 5]), upper abdomi-
nal cancer (-0.9 ± 2.43, -1 [-5, 4]), and 
abdominal metastatic disease (-1.48 ± 
3.42, -1 [-10, 4]) related pain (P = 0.92). 
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No significant difference in change in ESAS items was 
found among the different types of cancer.

Pain Reduction Responder Analysis
An analysis was conducted to assess frequency on 

degree of pain reduction response to SNN. The pain 
reduction thresholds for positive responses were set 
at 30%, 50%, and 70%. Greater than or equal to 30%, 
50%, and 70% pain reduction was present in 44.57%, 
31.52%, and 17.39% of the patients, respectively (Table 
2; Fig. 3). The average percent pain relief for patients 
with greater than or equal to 30% relief was a 64% re-
duction. The average pain change for these patients (n 
= 41) was -3.57 ± 1.81,-3 (-10, -1). Interestingly, 43.54% 
of the patients had either unchanged or worsened pain 
after the procedure. There was no difference in the rate 
of response between the patients who had alcohol vs. 
phenol neurolysis. 

Complications
Two patients had symptomatic hypotension that 

was treated with intravenous fluids. One patient who 
had a concomitant superior hypogastric plexus and 
complained of left leg weakness post-procedure which 
was attributed to progression of disease with left groin 
lymphadenopathy vs. neurolytic agent tracking along 
the iliopsoas muscle. Motor strength was at a 4/5 in the 
left hip vs. 5/5 on the right. Another patient was evalu-
ated in the emergency room for shortness of breath 
after the procedure. Computed tomography (CT) of the 
chest revealed progression of disease in the lungs, no 
pneumothorax. 

Discussion

The celiac plexus is a diffuse network of nerve fi-
bers and ganglia (1-5) at the level of T12/L1 to L2 on 
the anterolateral surface of the aorta. It is the largest 
visceral plexus and comprises a dense network of inter-
connecting nerve fibers from the celiac, superior mes-
enteric, and aorticorenal ganglia. It is a retroperitoneal 
structure and lies anterior to the crus of the diaphragm 
and inferior to the celiac artery origin. The relationship 
to the celiac artery is relatively consistent and a reliable 
landmark for localizing the celiac plexus when using CT 
or ultrasound guidance. Sympathetic innervation to the 
abdominal viscera arises from preganglionic fibers from 
T5-T12 via the ventral roots. These roots unite to form 
the greater, lesser, and least splanchnic nerves which 
traverse through the diaphragmatic crus to synapse 
at the celiac plexus. Visceral afferents from the lower 

esophagus, stomach, pancreas, liver, gall bladder, and 
parts of the intestine up to the splenic flexure transmit 
sensory information through the splanchnic nerves and 
celiac plexus. 

Patient Selection and Indications 
Patients with cancer involving the lower esopha-

gus, stomach, pancreas, liver, gall bladder, and parts 
of the intestines up to the splenic flexure present with 
upper abdominal pain with occasional radiation to the 
back, and intractable pain not relieved with opioids 
or medication related side effects are ideal candidates 
for a CPN or SNN. It is necessary to tease out visceral 
from somatic pain prior to the block, and sometimes 
it may be necessary to do a diagnostic block with lo-
cal anesthetic. Appropriate assessment and optimal 
patient selection will define the outcome of the block. 
Patients with uncorrectable coagulopathy and active 
infection are not ideal candidates. CPN and SPN can 
cause unopposed parasympathetic activity and increase 
bowel motility and should be avoided when there is a 
concern for bowel obstruction. Review of the scans for 
involvement of the celiac plexus and extent of disease 
is necessary prior to the needle placement. There is a 
decreased efficacy of the block with nodal involvement 
and disease around the celiac plexus (27). 

Neurolysis Technique 
There are multiple techniques to access blockade 

of the celiac plexus and the splanchnic nerves. This can 
be achieved using fluoroscopy, ultrasound, endoscopic, 
or CT guidance. A fluoroscopically guided retrocrural 
approach to the splanchnic nerves is the commonly 
adopted technique in our practice. 

Transcrural celiac plexus block
Fluoroscopically guided transcrural celiac plexus 

block is performed by pain physicians in an office or the 
operating room setting as dictated by the medical con-
dition of the patient. The patient is kept Nil per os and 
hydrated with 500 – 1000 mL of fluids pre procedure. 
Routine monitors are applied and the patient is laid 
prone on the procedure table. After sterile preparation 
and draping, the vertebral bodies are identified using 
the fluoroscopy. The c-arm is obliqued 20 to 30 degrees 
until the tip of the transverse process at the L1 vertebral 
body overlies the anterolateral margin (Fig. 4). The skin 
and subcutaneous tissues are anesthetized with local 
anesthetic. A 22 gauge 5 – 7 inch spinal needle can be 
used based on the patient body habitus. A transaortic 
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technique can be performed using a single needle from 
the left side. The needle is advanced towards the an-
terolateral margin of the vertebral body with frequent 
images in the anteroposterior and lateral views. Once 
the needle is positioned at the anterolateral margin of 
the L1 vertebral body, it is advanced 2 – 3 cm anterior 
with fluoroscopic aid as well as continuous aspiration. 
Once blood is aspirated, the needle is advanced to 
traverse anterior to the aorta until one can no longer 
aspirate blood. Needle position is confirmed by inject-
ing dye to see contrast spread anterior to the aorta. If 
there is not adequate spread across the midline to the 
right, a second needle on the opposite side should be 
placed. Diagnostic block with 10 mL of 2% chlorpro-
caine is performed and a total of 20 mL of neurolytic 
agent is injected incrementally. 

Retrocrural technique (splanchnic block)
Figs. 4 and 5 show a modification of the transcrural 

technique performed at the level of T11 or T12. The 
pre-procedure preparation and positioning are similar. 
The fluoroscopy beam is obliqued 20 to 30 degrees un-
til the transverse process of T12 is flush with vertebral 
body. A 22 gauge 5 – 7 cm spinal needle is used for the 
procedure. The needle is advanced to the anterolateral 
margin of the vertebral body with frequent images. 
Once the needle is at the anterolateral margin, it is 
advanced to the anterior border of the vertebral body 
in the lateral view. A similar needle placement is done 
on the opposite side. After negative aspiration, dye is 
injected to confirm spread over the anterior vertebral 

Fig. 4. Schematic description of  the retrocrural splanchnic 
nerve neurolysis (SNN) versus the transcrural celiac plexus 
neurolysis (CPN). The target for the retrocrural SNN is 
the anterolateral border of  the T12 vertebral body. This 
position is posterior to the crus of  the diaphragm, leading 
to destruction of  the splanchnic nerves before they penetrate 
the crus. The target for the transcrural CPN anterior to 
the abdominal aorta at the L1 vertebral level. This needle 
position leads to the destruction of  the celiac plexus itself. 
Image courtesy of  Dr. S. G. Tordoff. 

Fig. 5. Anteroposterior and lateral fluoroscopic images showing 
final needle position for the splanchnic nerve neurolysis. The figure 
demonstrates a bilateral technique with appropriate anterolateral contrast 
spread. 

body and ensure no posterior tracking. Five mL 
of 2% chlorprocaine is injected for diagnostic 
purposes followed by 10 mL of the neurolytic 
agent through each needle incrementally. Two 
mL of local anesthetic is injected to flush the 
neurolytic agent; the stylette is placed and 
needle removed. 

The present study primarily utilized the 
retrocrural SNN technique. The traditional 
transcrural technique is performed at the L1 
vertebral body level with final needle posi-
tion anterior to the abdominal aorta near the 
celiac artery (superior needle in Fig. 4). The 
retrocrural approach for this study was gener-
ally performed bilaterally at the T12 vertebral 
body level with final needle position along 
the anterolateral border of the vertebral body 
(inferior needle in Fig. 4; Fig. 5). Following ini-
tial needle placement, 2% chlorprocaine was 
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injected through each needle. After appropriate hip 
flexion, strength was documented 15 minutes later and 
either phenol or alcohol was slowly injected through 
each needle. 

Complications
Complications related to CPN and SNN differ 

with the technique used. Ischia et al (28) compared 
the complications and efficacy of the block using the 
classic retrocrural, bilateral splanchnic, and transaortic 
techniques. The incidence of hypotension was more fre-
quent with the retrocrural (50%) and splanchnic (52%) 
techniques possibly from sympathetic chain neurolysis. 
The incidence of increased defecation was more fre-
quently seen after an anterocrural transaortic approach 
(65%). The incidence of transient complications of he-
maturia, hiccoughing, interscapular back pain, reactive 
pleurisy, and dysestheisa were similar in all 3 groups. 
There are reports of gastroperesis and gastric perfora-
tion as well as retroperitoneal fibrosis (29). 

The most common complication related to the 
sympathectomy is increased defecation and hypoten-
sion. These are usually transient, and to some extent, 
hypotension can be prevented by adequate hydration 
and intravenous fluids pre procedure. On occasions 
these can be prolonged requiring hospitalization and 
treatment with intravenous hydration. Orthostatic hy-
potension can be prolonged and last for up to 5 days 
(30). Treatment includes adequate hydration, bed rest 
with legs raised and wrapped in elastic stockings, and 
avoidance of sudden changes in position. Increased def-
ecation can lead to severe dehydration in debilitated 
patients. Treatment includes aggressive hydration (oral 
or parenteral) and antidiarrheal agents. 

Renal injury and hematuria, intravascular injection, 
and pneumothorax are complications related to needle 
positioning. Use of CT or ultrasound guidance for the 
block will allow visualization of the kidney and pleura 
with a decreased incidence of these complications. 
Transaortic approaches can lead to rupture or aortic 
dissection and hemorrhage. This technique should be 
avoided in patients with aortic atherosclerotic disease. 
Retroperitoneal hemorrhage is a rare complication and 
should be suspected when the patient complains of 
backache and hypotension after the block. Backache 
is frequently seen from the needle trauma as alcohol 
irritation of the retroperitoneal structures. Serial he-
matocrits should be performed for persistent backache 
to rule out retroperitoneal bleed and radiologic imag-
ing as indicated. 

Alcohol is painful on injection and it is necessary to 
inject prior local anesthetic or provide sedation. Acci-
dental intravascular injection of 30 mL of 100% ethanol 
can lead to blood alcohol levels above the legal driving 
limit. Inadvertent intravascular injection of phenol can 
lead to manifestations similar to local anesthetic toxic-
ity and can lead to seizures and cardiovascular collapse 
(21). Tracking of the neurolytic agent to the neuraxis or 
nerves can lead to neuritis.

Although infrequent, one of the most devastat-
ing complications related to a neurolytic celiac plexus 
block is paraplegia. The incidence of this complication 
appears to be less than 1:1000. It is theorized that the 
cause of paraplegia is due to spread of the neurolytic 
agent to the posterior surface of the aorta at the spi-
nal segmental arteries. This can lead to spasm of the 
segmental arteries that perfuse the spinal cord. The 
neurolytic agent can also cause necrosis or occlusion of 
the Artery of Adamkiewicz leading to paraplegia. No 
major complications were noted in the current study.

Efficacy
Overall, there is significant evidence from con-

trolled trials that the celiac plexus block is effective for 
pancreatic cancer related pain. There are numerous 
techniques adopted to perform the block with the 
use of fluoroscopy, ultrasound, and endoscopic and 
CT guidance. There is limited evidence comparing the 
various techniques to look at efficacy and side effects. 
The authors of a 2011 Cochrane review of CPN for pan-
creatic cancer pain concluded that “although statistical 
evidence is minimal for the superiority of pain relief 
over analgesic therapy, the fact that celiac plexus block 
causes fewer adverse effects than opioids is important 
for patients” (31). Six studies with 358 patients met 
inclusion criteria (severe pain in patients with unresect-
able pancreatic cancer) (1,32-36). Endoscopic-guided 
CPN provides detailed imaging of the blood vessels 
around the plexus and theoretically is superior to the 
fluoroscopically guided posterior percutaneous ap-
proach, though there is a lack of comparative studies to 
demonstrate this. Yan and Myers (37) did a systematic 
review (1966 through 2005) to examine the efficacy and 
safety of CPN in randomized controlled trials. There 
were 302 patients in the 5 studies that met criteria 
(1,32-34,38). CPN was associated with better pain con-
trol, decreased opioid requirement, and improved con-
stipation. Survival rates were not different and it was 
difficult to assess change in quality of life (QOL) due to 
different outcome scales with each study. 
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Ischia et al (28) showed that patients with pancre-
atic cancer benefit from CPN done early in the course 
of the disease when the pain is of “celiac type.” Sev-
enty to eighty percent of the patients had pain relief 
immediately after the block that was sustained in 60 
to 75% until death. CPN by itself was not adequate 
to for complete pain relief, but showed substantial 
benefit by abolishing the visceral pain component. In 
a study by De Cicco et al (27) analgesic benefit based 
on the injectate spread was assessed. Pain relief with a 
CT guided anterior approach was dependent upon ap-
propriate spread in the 4 quadrants around the celiac 
artery which was hampered by regional anatomic varia-
tions. One hundred percent of the patients had “long 
lasting” pain relief with spread in all 4 quadrants and 
dropped to 48% with spread in 3 quadrants. None of 
the patients with injectate spread in one or 2 quadrants 
had any long-lasting pain relief. They concluded that 
long-lasting analgesia was obtained with a complete, 
4 quadrant spread of the neurolytic agent. Anatomic 
distortions from local cancer and or previous therapies 
hampered spread of the agent and showed lower ef-
ficacy of the block.

In this retrospective study, a total of 93 patients 
underwent SNN for cancer related pain during the 
study period. This approach (retrocrural splanchnic) 
was taken due to a lower risk of aortic puncture, the 
ability to use smaller volumes of neurolytic injectate, 
and because efficacy of this approach is less likely to 
be compromised by anatomic differences due to tumor 
burden or adenopathy within the upper GI system (39). 

The major finding of this study was that one month 
post-procedure pain scores were not different between 
those treated with alcohol (4.23 ± 2.69, 4 [1, 9]) versus 
phenol (3.87 ± 2.53, 4 [0, 10]; P = 0.658). In addition, 
no difference in complications was seen between the 
agents either. As such, either of these agents appears 
to be both appropriate and equivalent to utilize for the 
SNN technique. Choice of neurolytic medication can ap-
propriately be left to the clinical judgment and local 
availability of the treating physician. 

Comparing pre- and one month post-procedure, 
SNN produced pain reduction averaged 1.17 ± 2.77 (-1 
[-10, 5]) on an 11 point numeric pain scale. Importantly, 
no reduction in morphine equivalent dose utilization 
was detected after neurolysis. Interestingly, the pro-
cedure produced significant improvements in anxiety, 
depression, difficulty thinking clearly, and feeling of 
well-being. To further explore the pain reduction ob-
served, we categorized the patients to responders and 

non-responders based on their pain score reduction 
using different thresholds (Fig. 3). The responder analy-
sis demonstrated that greater than or equal to 30%, 
50%, and 70% pain reduction was present in 44.57%, 
31.52%, and 17.39% of the patients, respectively. Inter-
estingly, 43.54% of the patients had either unchanged 
or worsened pain after the procedure. As such, among 
patients with ≥ 30% pain reduction, the actual pain 
relieving effect was much greater than 1.2 (the average 
pain change for these patients [n = 41] was -3.57 ± 1.81,-
3 [-10,-1]) because the overall effect was diluted by the 
43.5% of patients that did not achieve pain relief. The 
difference in the rate of response (for using each of 
the 3 thresholds) was not significant between alcohol 
and phenol. Patients who had alcohol are more likely 
to have 0 – 30% (P = 0.001), 0 – 50% (P = 0.003), and 
0 – 70% (P = 0.004) feeling of well-being score reduc-
tion, 0 – 50% fatigue score reduction (P = 0.043) than 
patients who had phenol. Possible etiologies for failure 
to produce pain relief include technically unsuccessful 
blocks due to anatomical or technical considerations, 
multiple sources of significant pain, and frank disease 
progression. 

Other disease state and treatment effects previ-
ously suggested to be important in the efficacy of CPN 
and SNN were not found to be important in this study. 
Specifically, the presence of celiac axis tumor or nodal 
involvement and prior radiation therapy did not impact 
the reduction in numeric pain score, ESAS items, or 
morphine equivalence utilization. The authors attri-
bute this to the predominant use of SNN and therefore 
avoiding the anatomic distortions associated with celiac 
disease or previous treatment. 

The procedure also significantly reduced depres-
sion, anxiety, and difficulty thinking clearly at one 
month. In addition, feeling of well-being trended to-
wards improvement. 

GI cancer teams have recommended palliative care 
at the initiation of treatment for patients with poor rel-
ative survival rates and an intractable symptom burden 
profile. For these patients, the goal is often promoting 
quality of life (18). In our study, we demonstrated posi-
tive outcomes in biological and psychological factors 
among such patients. Our study, like others supporting 
the biopsychosocial model of pain (40), demonstrates 
the interplay of various factors in the cancer pain ex-
perience. Unlike recent research which established an 
evidence base for certain psychosocial interventions for 
cancer pain  (41), our study approached treatment with 
a medical intervention for a specific patient population.  
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Our interventional approach to treatment demonstrat-
ed similar results to those psychological interventions 
(41). A limitation of our study is that we did not fully 
assess the biopsychosocial symptom burden. A recom-
mendation for future studies is that a broader range 
of symptoms be assessed, including social support and 
interpersonal connections. By so doing, it would be pos-
sible to assess the extent to which improvement in pain 
and mood is also associated with improved psychosocial 
experiences as well.  

Conclusion

This study presents a retrospective chart review of 
93 patients who underwent splanchnic nerve neurolysis 
for cancer related upper abdominal pain in order to de-
scribe patient characteristics, examine comparative effi-
cacy, duration of benefit, and incidence of complications 
with alcohol vs. those of phenol. Approximately half 
of cases studied related to pancreatic cancer, whereas 
gastric cancer or abdominal metastases accounted for 
nearly equal portions of the rest of patients included. 
Consistent with previous studies, SNN reduced reported 
pain scores while not significantly reducing opioid con-
sumption. No difference in pain outcomes was found 
comparing alcohol versus phenol based neurolytic 
techniques. Celiac axis tumor infiltration and pre-pro-
cedural local radiation therapy did not change the ef-
fectiveness of the procedure. The authors attribute this 

to the use of SNN as opposed to CNN. Interestingly, the 
procedure produced significant improvements in anxi-
ety, depression, difficulty thinking clearly, and feeling 
of well-being. The change in ancillary symptoms has a 
theoretical basis that supports a biopsychosocial model 
of pain since changes in one target area (pain) impact 
other related ones (depression and anxiety). No major 
complications were reported. SNN showed to be an ef-
fective and relatively safe procedures for the treatment 
of pain associated with pancreatic and other upper ab-
dominal organ malignancies in our sample of patients. 
The authors recognize the retrospective nature and the 
small sample of patients in this study. 
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