
Background: Celiac plexus or splanchnic nerve neurolysis is a treatment modality commonly offered 
for cancer-related upper abdominal pain. The optimal spinal level for performing celiac/splanchnic 
sympathetic neurolysis remains unclear. 

Objective: We aimed to assess the outcome, effectiveness, and complications associated with 
undergoing splanchnic sympathetic neurolysis at various spinal levels for treating  intractable upper 
abdominal cancer pain.

Study Design: This is an analysis of a retrospective cohort. 

Setting: Pain management clinic at a large quaternary comprehensive cancer center.

Methods: A retrospective chart review of patients with unremitting cancer-related upper abdominal 
pain refractory to medical management was performed. Data were collected on pertinent demographic, 
clinical characteristics, cancer diagnosis and staging, location of abdominal pain, pain Numeric 
Rating Scale (NRS-11) scores, prior cancer treatments, level/laterality of splanchnic neurolysis, agents 
and volumes used for neurolysis, adverse events, pre- and postprocedure daily morphine milligram 
equivalents (MME), and symptom burden/quality-of-life outcomes.

Results: A total of 254  patients treated with splanchnic sympathetic neurolysis for intractable upper 
abdominal cancer pain from July 2014 through June 2017 were included. Of the splanchnic sympathetic  
neurolysis procedures performed, most were done at T12 (44%) and L1 (54%)., The vast majority were 
bilateral (96%) using absolute alcohol (98%). There was no significant difference in MME requirements 
at postprocedure 6-months. Additionally, while NRS-11 scores improved at postprocedure one month 
and 6 months compared to baseline, there was no significant difference in NRS-11 scores based on the 
level at which the procedure was performed. A subgroup analysis of patients (n = 201 observations) 
with cancer pain related to intraabdominal viscera innervated by the splanchnic nerves (i.e., pancreatic, 
hepatobiliary, renal/adrenal, and gastrointestinal tract) also revealed that block level was not significantly 
associated with pain score. Time was a significant factor associated with NRS-11 score; patients had 
a significantly decreased pain score at postprocedure  one month and 6 months. For patients with 
abdominal cancers of predominately splanchnic innervation, splanchnic sympathetic neurolysis also 
improved quality of life measures such as nausea, feeling of wellbeing, and mental clarity.

Limitations: One-third of the patients in our study were lost to follow-up at 3 months, likely due 
to the patient population with end-stage cancer, the natural history of cancer disease progression, or 
death. 

Conclusion: The majority of splanchnic sympathetic neurolysis were performed at L1 and T12. 
Improved pain scores were comparable between block levels and provided sustained pain relief for at 
least 6 months. Significant changes in daily MMEs were demonstrated with neurolysis in association 
with the one month follow-up. While we found that splanchnic sympathetic neurolysis was effective 
in reducing opioid requirements, larger randomized studies are needed to look for any meaningful 
difference in long-term efficacy for pain control and side effects for splanchnic nerve sympathetic 
neurolysis.
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PPain is a common and distressing symptom 
experienced among patients with cancer.  
A systematic review (1) showed an overall 

decrease in the incidence of cancer pain, with an overall 
prevalence of 44.5%. Despite a historical decline in the 
number of patients with cancer experiencing moderate 
to severe pain (around 30.6%), the prevalence of overall 
pain remains high, especially in patients with advanced, 
metastatic, and terminal cancer (54.6%) (1). Patients 
with pancreatic cancer continue to report a relatively 
higher incidence of pain; 93% reported having pain 
related to the diagnosis of pancreatic cancer and 83% 
reported moderate to severe pain intensity levels (2). 

Cancer pain is largely secondary to the mass ef-
fect of the cancer itself, or invasion into nearby tissue/
nerves, though it often results from the side effects of 
treatments such as chemotherapy, radiation, and sur-
gery (3). Upper abdominal pain is the most common 
manifestation of visceral cancer pain and is strongly 
associated with significant morbidity. Pharmacologic 
management with oral medications such as opioids 
may not be sufficient to address upper abdominal pain 
and is frequently fraught with significant side effects. 
In search of effective treatment options, interventional 
therapies in the form of diagnostic, therapeutic, and 
neurolytic blocks are included in the pain physician’s ar-
mamentarium to optimize pain control for abdominal 
pain in patients with cancer. 

The celiac plexus is the largest visceral plexus that 
is composed of a dense network of nerve fibers from 
the celiac, superior mesenteric, and aorticorenal gan-
glia. It originates from the preganglionic sympathetic 
fibers of the greater (T5–T9), lesser (T10,T11), and least

(T12) splanchnic nerves (SNs) (4). Visceral afferent 
fibers follow sympathetic efferent pathways that sup-
ply the liver, pancreas, gall bladder, stomach, spleen, 
kidneys, adrenal glands, and parts of the intestine. Vis-
ceral pain arising from tumors related to these organs 
can be alleviated by a celiac plexus or splanchnic nerve 
neurolytic block (5-7). 

Celiac plexus or splanchnic nerve neurolysis is a 
treatment commonly offered for cancer-related su-
praumbilical abdominal pain. Yang, et al (8) reported 
the contribution of thoracic sympathetic ganglia nerve 
branches toward divisions of the SN: over 80% from 
T8 and T9 toward the greater SN, approximately 80% 
from T10 and T11 toward the lesser SN, and over 60% 
from T11 and T12 toward the least SN (8). Anatomical 
variations previously described for the greater, lesser, 
and least splanchnic nerves have 77% of all 3 passing 

through the common hiatus of the diaphragm (9,10). 
The current practice within our pain management cen-
ter is an unconventional way of blocking the splanchnic 
sympathetic nerves for the upper abdomen.  It involves 
a posterior approach to splanchnic neurolysis under 
fluoroscopic guidance in order to target these nerves 
bilaterally at a single spinal level, between T11, T12, 
or L1. Based on anatomy, we assume it is retrocrural 
or antecrural at T12; and antecrural at L1 (Fig. 1, blue 
arrows). The injectate volume blocks the sympathetic 
nerves at the anterolateral border of the vertebral bor-
der before they join the celiac plexus.

In our study, we aimed to assess the outcome, 
effectiveness, and complications associated with un-
dergoing splanchnic sympathetic neurolysis at various 
spinal levels for treating intractable upper abdominal 
cancer pain.

Methods 
This was an institutional review board-approved 

analysis of a retrospective cohort of patients at the 
University of Texas, MD Anderson Cancer Center, ap-
proved with a waiver of informed consent. The patients 
included in this retrospective review presented to the 
MD Anderson’s pain management center with unre-
mitting cancer-related upper abdominal pain that was 
refractory to medical management (i.e., on an opioid 
regimen greater than 100 morphine milligram equiva-
lents [MME] daily).  

Each patient was offered fluoroscopically guided 
splanchnic sympathetic neurolysis and informed consent 
was waived for the retrospective protocol. A retrospec-
tive chart review was performed to collect data on 
pertinent demographic/clinical characteristics, cancer 
diagnosis and staging, location of abdominal pain, pain 
level using the Brief Pain Inventory (11), prior cancer 
treatments, level/laterality of splanchnic sympathetic  
neurolysis, agents and volumes used for neurolysis, ad-
verse events, pre- and postprocedure daily opioid MME, 
and symptom burden/quality-of-life outcomes based on 
the Edmonton Symptom Assessment Scale (ESAS, a 10-
item symptom-based numeric rating scale questionnaire 
validated in the palliative care and cancer populations) 
(12). 

Procedure
Fluoroscopically guided, posterior approach 

splanchnic sympathetic neurolysis was performed in the 
clinic or operating room setting as dictated by the pa-
tient’s medical comorbidities. The patient was hydrated 
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with 500 mL–1000 mL of intravenous 
fluids. Standard monitoring was ap-
plied, and the patient was  positioned 
prone on the procedure table. After 
sterile preparation and draping, the 
vertebral bodies were identified 
using fluoroscopy. The fluoroscopy 
beam was stationed oblique to 20° to 
30° until the transverse process of the 
target level (T11, T12 or L1) was seen 
superimposed on the vertebral body. 
Note: at T11, given the concern for 
potential pneumothorax, the fluo-
roscopy beam should be obliqued no 
greater than 15°, with a distance not 
more than 4 cm from the midline. 

A 22G spinal needle (5–7 cm) 
was advanced to the anterolateral 
margin of the vertebral body with 
frequent image guidance. Once the 
needle position was  confirmed at the 
anterolateral margin, the needle tip 
was advanced to the anterior border of the vertebral 
body in the lateral view. Similar needle placement was 
performed on the contralateral side. 

After negative aspiration for blood (avoiding 
inadvertent intravascular access), contrast medium 
was injected to confirm the spread over the anterior 
vertebral body and to assure no posterior tracking to-
wards the spinal nerve roots. An initial diagnostic block 
was performed using 5 mL of 2% chloroprocaine or 3 
mL–4 mL of 0.25% bupivacaine. After confirmation of 
a positive diagnostic block (both pain relief and no new 
neurologic symptoms), the neurolysis was performed 
by incrementally injecting 6 mL–10 mL of the neurolytic 
agent (10% phenol or absolute alcohol). 

If the patient did not receive pain relief from the 
diagnostic block or a new neurologic symptom arose 
(e.g., motor block), the neurolysis was not performed. 
Finally, to prevent posterior tracking of the neurolytic 
agent into the subcutaneous tissue, 2 mL of a local an-
esthetic (with or without steroid) was injected to flush 
the neurolytic agent, the inner stylette was replaced, 
and the needle was removed. 

Statistical Analysis
Frequencies and percentages are reported for cat-

egorical variables. Summary statistics such as number 
of nonmissing observations (N), mean (SD), median,  
minimum, and maximum were provided for continuous 

data. The χ2 test and Fisher’s exact test were used to 
evaluate the association between categorical variables. 
Wilcoxon’s rank-sum test or the Kruskal-Wallis test 
was used to compare the distributions of continuous 
variables among study groups (L1, T12, and T11) and 
different time points. A repeated measures model was 
fitted to assess the association between the pain score 
and the block level over different time points. Multiple 
times when the pain scores were measured they were 
treated as a categorical variable in the model.  A re-
peated measures model was based on auto-regressive 
covariance structure, since Akaike Information Cri-
terion and Bayesian Information Criterion  values 
using auto-regressive were smaller than those using 
unstructured covariance structure and compound sym-
metry covariance structures. Other ESAS data were not 
normally distributed and could not be fitted with the 
repeated measures model. All tests were 2-sided. P val-
ues less than 0.05 were considered statistically signifi-
cant for the overall comparison. Pairwise comparisons 
were performed to compare the pain score and ESAS 
scores at postprocedure one month and 6 months vs 
baseline; Bonferroni correction was used to control the 
overall Type I error rate while a 0.025 P value was used 
as the cut-off. P values less than 0.025 were considered 
statistically significant in the pairwise comparison. All 
analyses were conducted using SAS 9.3 software (SAS 
Institute, Inc.). 

Fig. 1. Diagram showing neural connections and various needle positions for 
coeliac plexus and splanchnic block. Blue arrows show needle placement for the 
procedure described by us. Image courtesy of  Dr SG Tordoff, FRCA, FFPMRCA. 
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Results

A total of 254 patients were treated with splanch-
nic sympathetic neurolysis for intractable upper ab-
dominal cancer pain at MD Anderson Cancer Center 
from July 2014 through June 2017.

Table 1 summarizes demographic variables and 
clinical characteristics. The majority (72%) of our pa-
tients had oncologic staging consistent with advanced 
or metastatic cancer, with 29% having received radia-
tion, 90% with a history of receiving chemotherapy, 
and 72% having undergone surgery for their cancer 
treatment. The daily opioid MME mean was 186.79 
(SD, 384.77) and median was 105.80. Cancer subtypes 
consisted of mostly pancreatic (including adenocar-
cinoma and neuroendocrine), gastrointestinal tract 
(esophagus, gastric, small bowel, colon, rectum), 
and hepatobiliary (liver, gallbladder, cholangiocarci-

noma), with the remaining number subtypes related 
to renal/adrenal, gynecologic (ovarian and cervical), 
hematologic (lymphoma and myeloma), breast, lung, 
sarcoma, and other non-thoracoabdominal primary 
malignancies (mesothelioma, melanoma, hemangio-
endothelioma). Of note, the described cancers pertain 
to the patients’ primary cancers; while some of these 
cancer subtypes are in regions not innervated by the 
splanchnic nerves, many patients had metastatic dis-
ease causing pain in the abdominal viscera targeted 
by the splanchnic neurolysis. Characteristics of the 
sympathetic neurolysis procedure are described in 
Table 2; of the neurolyses performed, most were done 
at T12 (44%) and L1 (54%), with the vast majority of 
the procedures placed bilaterally (96%) using absolute 
alcohol (98%). 

Tables 3 and 4 outline a comparative primary anal-
ysis of the various levels (T11, T12, and L1) in relation 
to daily opioid MME and Numeric Rating Scale (NRS-11) 
pain scores, respectively. The large majority of neuroly-
ses were performed at the L1 and T12 levels. Among 
the 3 levels assessed during our primary analysis, there 
was a significant difference in age, total volume used 
for the block, and postprocedure one-month MME re-
quirements. There was no significant difference in MME 
requirements at postprocedure 6 months. Additionally, 
while NRS-11 pain  scores improved at postprocedure 
one month and 6 months compared to baseline, there 
was no significant difference in NRS-11 scores based on 
the level at which the procedure was performed. 

A subgroup analysis of patients (n = 201 observa-
tions) with cancer pain related to intraabdominal viscera 
innervated by the splanchnic nerves (i.e., pancreatic, 
hepatobiliary, renal/adrenal, and gastrointestinal tract) 
also revealed that block level was not significantly as-
sociated with pain score. Time was a significant factor 
that was associated with NRS-11 scores; patients had a 

Table 1. Clinical characteristics of  patients who underwent 
splanchnic neurolysis (n = 254).

Clinical Characteristic n (%)
Gender (women) 121 (48%)

Pain Location

Abdomen only 131 (52%)

Abdomen and back 107 (42%)

Abdomen and other location 16 (6%)

Cancer history

Primary cancer type

Pancreatic 139 (55%)

Gastrointestinal tract 42 (17%)

Hepatobiliary 25 (10%)

Ovarian/Cervical 9 (3.5%)

Hematologic 6 (2.3%)

Renal/Adrenal 5 (1.9%)

Breast 5 (1.9%)

Lung 4 (1.5%)

Sarcoma 5 (1.9%)

Other nonabdominal 11 (4%)

Unknown 3 (1%)

Metastasis present 182 (72%)

Prior chemotherapy 229 (90%)

Prior radiation therapy 74 (29%)

Prior cancer-related surgery 183 (72%)

Social History

Current smoker 23 (9%)

Prior smoker 97 (38%)

History of alcohol use 249 (98%)

Table 2. Splanchnic neurolysis characteristics.

Anatomical Level n (%)

T11 5 (2%)

T12 112 (44%)

L1 137 (54%)

Laterality

Unilateral 4 (4%)

Bilateral 243 (96%)

Type of Neurolytic Agent

Alcohol 249 (98%)

Phenol 5 (2%)
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significantly decreased pain score at postprocedure one 
month and 6 months. 

The subgroup analysis was also stratified based on 
block level (L1 vs T12). Among patients with their block 
performed at L1, pain, nausea, and ESAS “feeling of 
wellbeing” were factors that were statistically differ-
ent over time. Pain scores were significantly reduced at 
one month and 6 months follow-ups compared to the 
baseline. The nausea score was significantly decreased 
at the one month follow-up and  quality-of-life “feel-
ing of wellbeing” had a marginally significant decrease 
at the 6 months follow-up.

Among patients who had neurolysis at T12, pain 
score, nausea, insomnia, and ESAS mental clarity were 
statistically different over time. In a pairwise compari-
son, pain and mental clarity were significantly reduced 
(improved) at postprocedure one month and 6 months 
compared to baseline (P < 0.025). Nausea and insomnia 
scores were significantly reduced at postprocedure one 
month (P < 0.025) compared to baseline. 

Adverse effects  were seen in 4% (10/249) of pa-
tients, irrespective of the level at which the procedure 
was performed. Adverse effects included hypotension, 

loose stools, nausea, vomiting, high fever, worsened 
dyspnea from baseline, and mechanical fall. There was 
no noted difference in complication rate by level. 

Discussion

This was a study conducted with a retrospective 
cohort at a large quaternary cancer center, evaluating 
the effectiveness of visceral sympathetic neurolysis at 
various vertebral levels to treat chronic upper abdomi-
nal pain refractory to conservative medication manage-
ment in patients with abdominal cancer.  

The most common neurolytic approach in our 
study was a retrocrural trajectory at the T12 and L1 
levels, with a smaller proportion at T11. In conjunction 
with previously reported studies (6,13), the majority of 
neurolysis were performed around the thoracolumbar 
junction. Within our pain medicine department, the 
procedure is commonly performed bilaterally under 
fluoroscopic guidance, with the final needle position 
along the anterolateral border of the targeted verte-
bral body. It is an unconventional way of blocking the 
splanchnic sympathetic nerves for the upper abdomen.  
It involves a posterior approach for splanchnic sympa-

Table 3. Comparative analysis of  various levels of  splanchnic neurolysis and effect on daily morphine milligram equivalent (MME) 
requirements.

Variable Level of  Block n Mean (SD); Median (min–max) P Value

Baseline MME

T11 5 136.5 (91.61); 120 (37.5 – 270)

0.641T12 137 200.94 (254.22); 125 (0 – 1,560)

L1 112 171.44 (509.4); 90 (0 – 5,310)

Postprocedure One  Month 
MME

T11 5 100 (77.78); 90 (0 – 200)

0.0097T12 133 164.09 (143.69); 135 (0 – 784.6)

L1 108 138.57 (285.77); 90 (0 – 2,880)

Postprocedure 6 Months MME

T11 3 113.33 (95.44); 150 (5 – 185)

0.8907T12 99 167.22 (225); 100 (0 – 1,460)

L1 68 135.3 (139.61); 82.5 (0 – 680)

Table 4. Comparative analysis of  various levels of  splanchnic neurolysis on pain Numeric Rating Scale (NRS-11) scores.

Variable Level of  Block n Mean (SD);  Median (min–max) P Value

Baseline Pain Score

T11 5 6.2 (1.3); 6 (5 – 8)

0.0586T12 137 6.74 (1.8); 6 (4 – 10)

L1 112 6.21 (1.71), 6 (4 – 10)

Postprocedure One Month 
Change in Pain Score

T11 5 2.4 (2.07); 3 (-1 – 4) 

0.3582T12 137 2.73 (2.96); 3 (-5 – 10)

L1 112 2.27 (2.86); 2.5 (-4 – 10)

Postprocedure 6 Months 
Change in Pain Score

T11 3 3.33 (2.08); 4 (1 – 5)

0.8242T12 100 3.11 (3.06); 3 (-3 – 10)

L1 69 2.62 (2.81); 3 (-4 – 7) 
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thetic nerve neurolysis under fluoroscopic guidance to 
target these nerves bilaterally at a single spinal level, 
between T11, T12, or L1. The use of imaging modalities 
for splanchnic and celiac plexus neurolysis can vary by 
provider and institution. While fluoroscopic guidance 
is widely reported, alternative imaging modalities 
include the use of computed tomography, endoscopy, 
and ultrasound guidance (14). 

In our study, no significant difference in prepro-
cedure MME levels between the patients receiving 
neurolysis at T11, T12, or L1 suggests that the baseline 
opioid usage was similar among groups. Upon the one-
month follow-up, the statistically significant differ-
ences in daily MME dosing indicates variation in opioid 
requirements for each level compared to one another, 
as well as a noted reduction from baseline.  Although 
the 6-month postprocedure MME showed no signifi-
cant difference, there was substantial loss to follow-up 
in chart review for this timepoint. 

Compared to baseline scores, the NRS-11 pain score 
was the lowest at postprocedure one month; there was 
a slight increase at 6 months. While no significant dif-
ference in pain relief or quality-of-life was seen among 
treated levels during the follow-up period, this similar-
ity indicates that the effect of splanchnic sympathetic 
neurolysis on these outcomes is comparable regardless 
of the level at which the procedure was performed. 

When analyzing the patients with abdominal can-
cers that are strictly innervated by the splanchnic nerves, 
block level was again not significantly associated with 
pain scores, which may indicate an equivalent analge-
sic effect for splanchnic neurolysis no matter at which 
level the procedure is performed, with sustained pain 
relief up to 6 months, or potentially longer. For patients 
who had neurolysis at L1 and T12, both subgroups had 
reduced pain and nausea at postprocedure one month 
and 6 months. Nausea was significantly reduced at one 
month for both groups, but not at 6 months, which 
may suggest a shorter duration of antiemetic effect in 
comparison to analgesia. While patients with L1 block 
had an improvement in “feeling of wellbeing” and pa-
tients with T12 block had an improvement in insomnia 
and “mental clarity,” this variability in ESAS factors 
suggest that different block levels may differentially 
influence quality-of-life based on pain or other asso-
ciated symptoms.  Additional research into the effect 
of splanchnic neurolysis on quality-of-life measures is 
needed to determine variance based on block level. 

Neurolysis using alcohol or phenol has previ-
ously been described with no difference in efficacy 

(5). While we used both alcohol and phenol during 
our procedures without any report of neuritis, in-
advertent nerve injury or neuritis is more commonly 
associated with alcohol-based neurolysis (5). Other 
noteworthy adverse events previously described in-
clude numbness and weakness if nearby nerve roots 
or vasculature are unintentionally involved in the 
neurolysis (15), as well as pneumothorax given the 
neighboring parietal pleura (16). Most commonly, up 
to 30% of patients will experience transient hypo-
tension and diarrhea (14), as reflected in our study. 
In comparison to celiac plexus neurolysis, our depart-
ment primarily utilizes an unconventional splanchnic 
neurolysis (though primarily at T12 and L1) to lower 
the risk of vascular (e.g., aorta) puncture and to 
avoid complications from distorted anatomy from 
intrabdominal tumor burden (17). 

At our department, we identified a diagnostic 
block’s efficacy variability with local anesthetic as a pre-
dictor of a successful splanchnic neurolysis. While some 
diagnostic blocks provided effective short-term pain 
relief, the subsequent neurolysis that immediately fol-
lowed were inconsistent in controlling pain for longer 
periods of time. The majority of patients in our study 
presented to our pain medicine clinic with end-stage 
disease (i.e., stage IV cancer).  Prior studies report that 
neurolysis is more effective if performed earlier in the 
disease’s course (18,19), with some proponents sug-
gesting performing the procedure as early as the time 
a cancer diagnosis is made (20). 

Splanchnic neurolysis is often performed as a 
“last-resort” therapy when many other treatment op-
tions have been exhausted. It is unclear from available 
evidence whether involvement of the lymph nodes will 
decrease the spread of injectate and efficacy of celiac 
plexus neurolysis (21,22). Some retrospective data sup-
port that splanchnic neurolysis may be a better option 
in these patients (5). Furthermore, prior literature sug-
gests that splanchnic neurolysis may influence survival 
outcomes depending on a patient’s cancer stage; a de-
creased survival time was previously demonstrated in 
patients with stage II/III (23) or stage IV disease (13,24). 
Conversely, for patients with pancreatic cancer, neu-
rolysis has been shown to improve survival time (18), 
especially for patients with unresectable tumors (25), 
as well as improve quality of life (26), though other 
literature suggests no effect on survival or quality of 
life (27-29). While our current study did not explore the 
effect of neurolysis based on oncologic staging, predic-
tors of a successful local anesthetic block or chemical 
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ablation and effects on survival and quality of life are 
areas for further research. 

Additional directions for future investigations 
include identifying the characteristics of patients who 
would most likely benefit from splanchnic neurolysis. 
Visceral abdominal pain is often poorly localized and 
can result from varying primary complaints. A history of 
the source of primary abdominal malignancy, versus me-
tastasis to the abdomen, may provide clues into linking 
pain patterns to an oncologic diagnosis. Pain from pri-
mary cancers of the abdomen can have variable clinical 
presentations; in addition to abdominal pain, patients 
may report pain in the back, pelvis, or epigastrium, 
among others. These referred pain patterns from an 
abdominal cancer can potentially be misinterpreted as 
independent of the primary malignancy, and not treat-
ed accordingly, which could potentially delay targeted 
pain control via splanchnic neurolysis. Furthermore, as 
with numerous other oncologic pathologies, treating 
the source of the cancer can often alleviate pain. For 
abdominal cancers, the treatments are highly vari-
able, consisting of chemotherapy, radiation, surgery, 
or a combination of these treatment modalitites. With 
the cancer treatments alone being another potential 
cause of abdominal pain for these patients, continued 
exploration into the efficacy of splanchnic neurolysis 
for cancer-related versus treatment-related pain is an 
avenue for future studies. 

Limitations
Our study has several limitations. A notable num-

ber of patients (around one-third) were lost to follow-
up after 3 months, which may have been related to 
the severity of these patients’ cancer stage (e.g., end-
of-life or palliative measures requiring more advanced 
interventions such as intrathecal pump management). 
The drop-out in recorded patient data is most likely 
multifactorial. Since most patients in this study had 
end-stage cancer with metastases, the natural history 
of their disease progression, or death, is a possible ex-
planation for the missing data. In contrast, patients 
who may have experienced considerable pain relief 
may have decided to forgo subsequent clinic visits.     

Another notable confounding factor is the multi-
dimensional nature of quality-of-life questionnaires. 

The ESAS tool utilized in our study is comprised of an 
amalgam of biopsychosocial factors including pain, 
fatigue, drowsiness, shortness of breath, appetite, 
nausea, sleep, depression, anxiety, feeling of wellbe-
ing, and mental clarity. While these endpoints are 
broad, the collection of these surveys at follow-up 
clinic visits pertain to a variety of concurrent pain fac-
tors; patients with cancer often have multiple simul-
taneous life stressors at the same time. Furthermore, 
routine pain questionnaires included in our analysis 
referred to “overall pain” rather than “abdominal 
pain.” Future surveys pertaining directly to the effect 
of splanchnic neurolysis on abdominal pain would add 
specificity to the patient-reported pain and quality-of-
life outcomes. 

Conclusion

This study is a retrospective chart review compar-
ing efficacy, duration, and complications of splanchnic 
nerve neurolysis among 254 patients with cancer-re-
lated upper abdominal pain at a large comprehensive 
cancer center. Most cases studied were related to pan-
creatic cancer, with abdominal metastases and gastric 
cancer accounting for the remainder.

We describe an unconventional way of blocking the 
splanchnic sympathetic nerves for the upper abdomen.  
It involves a posterior approach to splanchnic sympa-
thetic nerve neurolysis under fluoroscopic guidance to 
target these nerves bilaterally at a single spinal level, 
between T11, T12, or L1. Among various levels injected, 
the majority of splanchnic neurolyses were performed 
at L1 and T12. Improved pain scores were comparable 
between block levels and provided sustained pain re-
lief of at least 6 months. For patients with abdominal 
cancers of predominately splanchnic innervation, in 
addition to improved pain, splanchnic neurolysis im-
proved quality-of-life measures such as nausea, feeling 
of wellbeing, and mental clarity. Significant changes in 
daily MME requirements were demonstrated with neu-
rolysis in association with one month follow-up. While 
we found that splanchnic neurolysis was effective in 
reducing opioid requirements, larger randomized stud-
ies are needed to look for any meaningful difference in 
long-term efficacy for pain control and side effects of 
splanchnic nerve neurolysis.
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