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Background: Splanchnic nerve neurolysis (SNN) is commonly used as an alternative pain control
technique to celiac plexus neurolysis (CPN) in patients with distortion of anatomy, but the analgesic
effect and relative risks of the 2 procedures remain controversial in general condition.

Objectives: The aim of this study was to evaluate the pain condition, safety, and symptom
burden of SNN compared with CPN.

Study Design: A systematic review and meta-analysis of neurolysis therapy for intractable
cancer-related abdominal pain.

Methods: A systematic search was performed for randomized controlled trials comparing SNN
and CPN using the PubMed, Medline, Cochrane Library, Web of Science, Google Scholar, and
China National Knowledge Infrastructure databases. Meta-analysis was performed using Stata
Version 15.0. Outcomes included pain condition, opioid consumption, adverse effects, quality of
life (QOL), and survival rate. Standardized mean difference (SMD) was calculated for continuous
outcomes with its corresponding 95% Cl.

Limitations: Study limitations include challenges to make subgroup analysis by intervention
measures and addressing inevitable heterogeneity. Larger studies are needed for survival rates and
further insights.

Results: Seven studies involving 359 patients were included. No significant difference was found
in pain condition at 2 weeks [SMD = 0.75, 95% Cl (-0.25, 1.74), P > 0.05], 2 months [SMD =
1.10, 95% Cl (-0.21, 2.40), P> 0.05] and 6 months [SMD = 0.53, 95% Cl (-0.02, 1.08), P > 0.05]
between SNN and CPN. Opioid consumption was comparable at 2 weeks [SMD = 0.57, 95% Cl
(-1.21, 2.34), P > 0.05] and one month [SMD = 0.37, 95% Cl (-1.33, 2.07), P > 0.05]. However,
SNN was associated with a statistically significant reduction in the opioid consumption at 2 months
postoperatively [SMD = 0.99, 95% Cl (0.68, 1.30), P < 0.05]. A systematic review was performed
for adverse effects and QOL.

Conclusions: Our evidence supports that the analgesic effect of SNN is equivalent to that of
CPN, independent of changes in the anatomical structure of the abdominal nerve plexus. SNN
requires less use of opioids at 2 months and does not show greater improvement in pain burden
compared to CPN.
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eliac plexus neurolysis (CPN) was first

performed as an invasive procedure for

analgesia by Kappis in 1914 (1) and is currently
becoming a widely used and effective analgesic
technique for the management of abdominal and
back pain in patients with upper gastrointestinal
malignancies. This procedure provides benefits not
only for analgesia, but also to reduce opioid use and
pain interference (2,3). HegedUs (4) first reported the
use of radiography-guided CPN in 1979, and since then
approaches, including computerized tomography and
endoscopic ultrasound, have been described to achieve
neurolysis (5,6). The antecrural technique is a classical
insertion pathway that targets the abdominal trunk
and the root of the superior mesenteric artery anterior
to the crura of the diaphragm (7,8). However, the celiac
plexus is located adjacent to the abdominal aorta and
gastrointestinal tract and can be proximal to malignant
lesions, which increases the risk of severe adverse
events (9). In addition, altered neurotic anatomy or
regional metastasis may hinder agent diffusion and
cause subsequent incomplete blockade.

Splanchnic nerve neurolysis (SNN) may represent
another promising analgesic option for abdominal
cancer pain. This technique does not require needle
penetration of the crura, and usually, the neurolytic
solution is applied into the narrow space between the
lateral border of the T12-L1 vertebra and diaphragm
(10,11). The innervation of the upper abdominal organs
consists of afferent fibers derived from the thoracic
splanchnic nerve, which is composed of the greater,
lesser, and least ganglion and descends through the
diaphragm to form the partial celiac nerve plexus (12).
Besides chemical degeneration, splanchnicectomy is a
frequently applied method for SNN (13,14). A recent
multicenter randomized controlled trial (RCT) (15)
showed that SNN significantly reduced pain levels and
opioid consumption in patients with unresectable pan-
creatic cancer in the first 3 months compared with that
of normal saline injection. Notably, the mechanism of
abdominal cancer pain is intimately related to tumor
regional progression and perineural invasion (16,17);
therefore, SNN was recognized as an alternative to CPN
for patients with celiac plexus invasion (18).

However, controversy remains whether SNN can
be applied as a substitute for CPN in general condi-
tions. A few RCTs and retrospective studies have been
conducted to compare the efficacy and safety of the 2
methods. Therefore, this meta-analysis aimed to evalu-
ate the pain condition, opioid consumption, complica-

tions, quality of life (QOL), and survival rate in patients
with upper abdominal cancer pain treated with either
CPN or SNN.

METHODS

Search Strategy and Selection Criteria

The study protocol was registered with the Interna-
tional Prospective Register of Systematic Reviews and
assigned the identification number CRD42023425502.
The Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) 2020 statement was
used for systematic review and guidance in this meta-
analysis (19). We conducted a detailed search of the
PubMed, Medline, Cochrane Library, Web of Science,
Google Scholar, and China National Knowledge Infra-
structure databases from January 1990 to December
2022. The search formula, composed of Medical Sub-
ject Headings, was (“celiac plexus”) and (“splanchnic
nerve” or “splanchnicectomy”) and (“retrocrural” or
“antecrural” or “neurolysis” or “block”). The system-
atic search strategy for the PubMed database is shown
in the Appendix. Studies were selected if the following
inclusion criteria were achieved: chronic upper abdomi-
nal pain or back pain caused by gastrointestinal malig-
nancies with baseline pain score > 3, studies involving
interventions of abdominal plexus or splanchnic nerve
neurolysis, and studies comparing the antecrural and
retrocrural technique for celiac plexus block. Studies
were excluded if SNN was used only as an alternative
or complementary treatment or when patients had
non-cancer pain or received other invasive analgesic
techniques during observation.

Assessment of Risk of Bias

Methodological quality assessment was conducted
independently by 2 review investigators (FL and XHL)
using a standardized approach. The Cochrane Collabo-
ration tool (20) was utilized to assess the risk of bias
in RCTs on the items of random sequence generation,
blinding, allocation concealment, selective reporting,
incomplete outcome data, and other sources of bias.
Judgment was made for “low risk,” “high risk,” or “un-
clear” (lack of information or uncertainty over the bias)
for each study. Additionally, the Newcastle-Ottawa
Scale (NOS) was employed to assess the methodological
quality of cohort and case-control studies, considering
factors, such as selection of study groups, comparability
of groups, and ascertainment of outcomes. The total
score on the NOS can range from 0 to 9, with a higher
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score indicating a lower risk of bias and higher quality
of the study.

Data Extraction and Management

All studies were screened by 2 independent re-
searchers (FL and XHL) using the inclusion and exclusion
criteria. Data were extracted for study design, authors,
publication time, course of disease, intervention mea-
sures, and outcome indicators. The primary outcome
was pain intensity (recorded for Visual Analog Scale,
VAS) at different time points (i.e., 2 weeks, one month,
2 months, 6 months) after treatment, and the second-
ary outcomes included opioid consumption, QOL, sur-
vival rates, and adverse reactions (e.g., dizziness, diar-
rhea, nausea and vomiting, surgical pain, hypotension,
etc). We contacted the original authors if the data were
incomplete. If the units or statistical expression of the
data were inconsistent, a conversion was made accord-
ing to the Cochrane Handbook for Systematic Review
of Interventions (20).

Statistical Analysis
Statistical analysis was performed using

or because of duplicate publications (Fig. 1). A total of
27 articles were considered eligible for full-text assess-
ment, of which 20 were excluded because they were a
review article (n = 9), case report (n = 2), nonmalignant
pain treatment (n = 3), considered SNN as a comple-
mentary strategy (n = 4), or had incomplete data or
were not available after contacting the authors (n = 2).
Therefore, 7 studies were examined for inclusion in our
meta-analyses (Fig. 1).

Methodological Evaluation of Studies

We used the Cochrane Collaboration Risk of Bias
Tool and NOS scale to perform methodological quality
assessment for all included studies. All studies reported
the baseline conditions of patients with complete out-
come data. Two studies (21,22) used random numbers in
sequence generation, and 2 studies (21,23) mentioned
the use of envelope methods and a central telephone
randomization system for allocation concealment, re-
spectively. In Stileyman et al (21), the follow-up evalu-
ations were conducted by an anesthesiologist who was
unaware of the procedure, ensuring blinding of the

Stata Version 15.0 (StataCorp LP, College

J

Station, TX) and SPSS Version 26.0 (IBM Cor-

poration, Armonk, NY). Data were divided
into the CPN or SNN group. The VAS scores
and opioid consumption were calculated as
standardized mean difference (SMD), both
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with a 95% Cl. The |2 statistic and chi-square
test were calculated to measure the hetero-
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Fig. 1. PRISMA flow chart of study selection.
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evaluator. Additionally, Peng et al (22) reported double-
blinding, where both the patients and the follow-up
observers were unaware of the treatment assignment.
Two additional nonrandomized studies (14,26) were in-
cluded in the analysis, and their methodological quality
was assessed using the NOS, with the scores of 7 and 8,
respectively, suggesting a lower risk of bias and higher
methodological quality. The methodological quality as-
sessment results are presented in Table 1.

Study Characteristics and Clinical Outcome

A total of 7 studies with 359 patients were enrolled
in the meta-analysis, including 5 randomized clinical
trial studies (21-25), one prospective clinical trial (14),
and one retrospective observational study (26). All
studies compared the effects of CPN and SNN on up-
per abdominal pain caused by pancreatic cancer or
other upper gastric tract tumors. Stefaniak et al (14)
and Johnson et al (23) used thoracoscopic splanchnicec-
tomy to achieve visceral nerve denervation; whereas,
the other studies used neurolytic agents in CPN and
SNN. Of these, the use of alcohol from 70% to 100%
was reported in 5 studies (22-26), while 50% to 75%
ethanol was reported in the other 2 studies (14,21). The
total agent dosage was between 20 mL to 40 mL. The
primary outcome was pain scores assessed by the VAS,
Numeric Rating Scale (NRS-11), or Brief Pain Inventory
(BPI) from the first day to the 6 months after the proce-
dure. The QOL was assessed by different scales, such as
functional assessment of cancer therapy scale (14), the
European Organization for Research and Treatment of
Cancer quality of life questionnaire (EORTC QLQ-C30)
(14,23,24), performance status scale (PS), and patient
satisfaction scale (PSS) (21). All trials reported the
changes in analgesic consumption and adverse effects.
In addition, 3 studies (21,23,24) evaluated the survival
rates with Kaplan-Meier curves. Study characteristics
are shown in Table 2.

Pain Condition

The intensity of pain between CPN and SNN was
assessed via VAS, except for 2 studies that used BPI pain
scores (23) and NRS-11 (26), which were both converted
to mean + SD with parameters ranged in scores from
0 to 10. In addition, the pain scores were presented
graphically by Stefaniak et al (14) and Tewari et al
(26), and therefore numerical data were obtained by
contacting the authors. We compared the pain scores
for the 2 groups at 2 weeks and 2 and 6 months (Fig.
2A, B, and C, respectively) after treatment, which were

represented by a forest plot of the mean difference of
VAS (Fig. 2).

Heterogeneity was found to be statistically signifi-
cant at 2 weeks (P = 0.000, I? = 94.2%), 2 months (P =
0.000, 1> =95.2%), and 6 months (P =0.018, I> = 70.3%).
The occurrence of heterogeneity was not unexpected
in the analysis of VAS, which may be caused by the
variable understanding of pain from different regions
and beliefs as VAS is a subjective assessment. The fun-
nel plot and Egger’s test showed no publication bias in
pain scores at each follow-up time point (2 weeks: P =
0.108; 2 months: P=0.217; 6 months: P = 0.734). Overall,
346, 266, and 185 patients were included at 2 weeks, 2
months, and 6 months, respectively. All results were ob-
tained using a random effects model [2 weeks: SMD =
0.75, 95% Cl (-0.25-1.74); 2 months: SMD = 1.10, 95% Cl
(-0.21-2.40); 6 months: SMD = 0.53, 95% Cl (-0.02-1.08)].
This indicated that there was no significant difference
in postoperative pain scores (Fig. 2).

Analgesic Consumption and Adverse Effects

The studies calculated opioid consumption at dif-
ferent times after the procedure, with eligible data
available at 2 weeks and 1 and 2 months, postopera-
tively (Fig. 3). For Peng et al (22) and Pisheng et al (25),
the analgesic consumption was not available for calcu-
lation. Johnson et al (23) demonstrated the number and
proportion of patients who used opioids and adjuvants
regularly, rather than the analgesic dosage. Different
types of opioids were converted into the equivalent
dosage of morphine and presented as mean + SD. The
forest plots for the mean difference in morphine use
(mg) at 2 weeks and 1 and 2 months are shown in Fig.
3A, B, and C, respectively.

Heterogeneity was found to be statistically signifi-
cant at 2 weeks (P = 0.000, I? = 97%) and 1 month (P
= 0.000, 1> = 95.7%); whereas, no heterogeneity was
shown among studies at 2 months (P=0.336, 12=11.3%),
which was confirmed by the funnel plot symmetry (Fig.
4). The observed heterogeneity may be attributed to
the limited number of studies included in the analysis of
opioids consumption at specific time points. Egger’s test
showed no publication bias at 2 weeks or 1 or 2 months
(P =0.745, 0.326, and 0.415, respectively). Opioid con-
sumption did not significantly differ at 2 weeks [SMD =
0.57, 95% Cl (-1.21-2.34)] or 1 month [SMD = 0.37, 95%
Cl (-1.33-2.07)] between CPN and SNN. However, mor-
phine consumption was significantly lower in the SNN
group at 2 months [SMD = 0.99, 95% Cl (0.68-1.30)].
Adverse events were reported in all studies. Five studies
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A Pain score at 2 weeks
Study SMD (95% CI) Weight %

Stefaniak T.2005, Poland 105(0.50,161) 1532

Johnson CD,2009,UK 008(:066,082) 1477
Tewari $,2016 india 080(-132,-029) 1542
‘Shwita AH,2015,Egypt 089(-142,-036) 1537

——) 986(7.53, 12.19) 856

0.06(-050,063)  15.28

Sileyman Ozyaigin N.2004, Turkey
Pisheng @,2009,China
Peng ¥,2007,China 0.12(:068,0.45) 1528

Overall (-squared = 94.2%, p = 0.000) 075(:025,1.74)  100.00

NOTE: Weights arefrom random effects anaiysis

T T
-122 0 122
B: Pain score at 2 months
Study SMD (95% CI) Weight %

Johnson CD,2009,UK — 050(-1.47,046) 16.26

Tewari $.2016 india e 257(190.323) 17.04
Shwita AH 2015 Egypt . 045(-102,011) 17.26
Suleyman Ozyaicin N,2004, Turkey —=—— 531(395.668) 1493

Pisheng Q,2009,China T 032(:025,089) 17.25

Peng Y.2007.China — 0.16(:073,041) 17.26

Overall (I-squared = 95.2%, p =0.000) 110(:021,240) 10000

NOTE: Weights are from random eflects analysis

T T
668 o 668

C: Pain score at 6 months

Study SMD (95% CI) Weight %
‘Shwita AH,2015 Egypt ——o—-— 024 (-0.48,0.96) 229
Peng Y.2007,China —_— 006(-065,049)  26.08
Overall (I-squared = 70.3%, p = 0.018) <> 053(:0.02,1.08) 100.00
NOTE: Weights are rom random eflets analysis i

T T
167 0 167

Fig. 2. Forest plot of mean differences of VAS for CPN
vs SNN at 2 weeks (A), 2 months (B), and 6 months

(€).

(14,21,22,24,25) demonstrated that CPN was associated
with higher incidences of hypotension, transient back-
ache, fatigue, diarrhea, and hemodynamic disturbances
(Table 3). However, Tewari et al (26) reported contra-
dictory results in transient backache (50% vs 61%),
diarrhea (14.3% vs 16.7%), and hypotension (21.4%
vs 22.2%) between the CPN and SNN groups. In addi-
tion, increased complications (e.g., wound infection
and intraoperative bleeding) were shown in the SNN
group when splanchnicectomy was applied to achieve
denervation of the splanchnic nerve (23).

Pain-Related Quality of Life and Survival
Time

Five studies (14,21-25) compared postoperative
QOL between the CPN and SNN groups and showed
discrepant results. Evaluation of the QOL by Stleyman

A: Opioid consumption at 2 weeks

Study SMD (95% Cl) Weight %
Stefaniak T.2005 Poland ————— 197(134260) 2500
Tewari S,2016.india -2006(-2.67,-1.45) 2505
Shwita AH 2015 Egypt 062 (0.10,1.13) 2526

Stleyman Ozyalcin N.2004. Turkey ———=———  175(101,250) 2470

<:>' 057(-121,234) 10000

Overall (Isquared = §7.0%, p = 0.000)

NOTE: Weighis are from random effects analysis

T T
267 o 267

B: Opioid consumption at 1 month
Study SMD (95% CI) Weight %

Tewari S.2016.india 4127 (1.81,-0.72) 3366

‘Shwita AH,2015,Eqypt | ———e———  121(060,182) 3335

Stleyman Ozyaicin N.2004, Turkey | ———————  120(051,188) 3299

<:> 037(135,207) 10000

Overall (I-squared = 95.7%, p = 0.000)

NOTE: Weights are from random eflects analysis

T T
207 0 207

C: Opioid consumption at 2 months

Study SMD (95% CI) Weight %
Stefaniak T,2008, Poland —Q—v— 061(008,1.14) 2921
Tewari $,2016,india + 1.19(065,1.73) 2873
Shwita AH,2015, Egypt —OE— 097(0.38,1.57) 2404

Stleyman Ozyalcin N,2004,Turkey — « 1mEe220) 180

Overall (I-squared = 11.3%, p = 0.336) <>

NOTE: Weights are from random effects analysis

099(068,1.30) 10000

T T
202 0 202

Fig. 3. Forest plot of mean differences of opioid
consumption for CPN vs SNN at 2 weeks (A), one month
(B,) and 2 months (C).

et al (21) showed a greater improvement of PS and PSS
during the 2 to 18 weeks follow-up in the CPN group,
with a significant difference present at 4 and 6 weeks.
Stefaniak et al (14) reported that CPN treatment pro-
duced a significant improvement for social support and
emotional and physical well-being, as assessed by QLQ-
C30. Conversely, Shwita et al (24) described a contrary
result, where SNN produced better outcomes for assess-
ment of physical and emotional symptoms, social roles,
and cognitive scales. However, due to limited sample
sizes, a meta-analysis of the QLQ-C30 results was not
feasible. Two other studies (23,26) found that pain
relief did not correlate well with overall QOL in the 2
groups. The survival rate of the CPN group (45.37 + 5.82
days; 95% Cl: 33.96-56.78) was lower than that of the
SNN group (68.85 + 7.30 days; 95% Cl: 54.54-83.16) (P
= 0.072), but with no statistically significant difference
(21). Two studies (23,24) both revealed that the patient
survival period was comparable between the 2 groups.
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Discussion

Cancer-related chronic pain is one of the most
common manifestations in patients with malignancy,
occurring in 48% of cases with early tumors, and 75%
of those with terminal diseases and has a significant
impact on QOL and survival time (27,28). Pain is the
most significant and frequent symptom of pancreatic
cancer, which is the seventh leading cause of cancer
mortality globally (29). The severity of pain correlates
with tumor location (i.e., body or tail of pancreas) and
autonomic plexus invasion through regional progres-
sion and retroperitoneal invasion (17). In addition, gas-
tric, esophageal, hepatobiliary malignancies, colorectal
cancer, and retroperitoneal lymph node metastasis can
cause persistent intractable abdominal pain (30). CPN
and SNN therapies that directly target the celiac plexus
or splanchnic nerves, respectively, for neuromodulation
are widely recognized to achieve effective and rapid
analgesic effects in clinical practice. A recent study
(31) supports the early use of CPN for pain control in
patients with an unsatisfactory response to opioids.
Notably, a prospective study (32) demonstrated that
splanchnicectomy produced significant pain relief and
QOL improvement as well as longer survival as a first-
line treatment for patients with pancreatic cancer.

Our systematic review found no significant differ-
ence in pain scores from 2 weeks to 6 months between
the 2 groups, indicating that SNN achieved comparable
analgesic effects with those of CPN. Moreover, SNN was
comparable to CPN in opioid consumption between 2
weeks to one month. Thus, the comparable pain reduc-
tion of the 2 groups was not caused by the difference
in the amount of opioid usage after the procedure, but
was directly caused by the operation methods. Con-
versely, the demand for opioids 2 months postopera-
tion was significantly lower with the SNN group than
with the CPN group. Although we noted that Stefaniak
et al (14) achieved SNN through splanchnicectomy, we
suspected that neurectomy may cause a more complete
nerve blockade, thereby decreasing postoperative an-
algesic usage in the SNN group. Therefore, we excluded
this study and conducted a subgroup analysis of the
opioid consumption at 2 months to obtain the same
result that favors the SNN group. Our findings indicate
that the analgesic effects of SNN and CPN are compa-
rable and that SNN has fewer analgesic requirements.
Therefore, using SNN as an alternative treatment
for CPN is a desirable option even if no distortion of
anatomy or enlarged celiac lymph nodes is detected.

The risks arising from anatomical variation and

0.1

se (SMD)
0.2

0.3

0.4

Fig. 4. Funnel plot of opioid consumption at 2 months
indicating no evidence of bias of included studies.

Table 3. Assessment in adverse effects of included studies.

Study CPN SNN
(S;gfg;lak T Fatigue (stronger) Fatigue
Constipation, wound
Johnson CD Constipation infection, intraoperative
(2009) P bleeding, diarrhea,
vomiting
Tewari S Backache (14/28), Backache (22/36),
(2016) diarrhea (4/28), diarrhea (6/36),
hypotension (6/28) hypotension(8/36)
Diarrhea (20/30), Diarrhea (20/30),
. hypotension (10/30), hypotension (8/30),
(Sil (‘)A;l;i AH transient backache transient backache
(18/30), shoulder pain (16/30), shoulder pain
(4/30) (2/30)
Severe pain
.. (2/19),intractable
(S; é;);l;lan s diarrhea Severe pain (1/20)
(5/19),hemodynamic
disturbances (2/19)
Pisheng Q Diarrhea (18/24), Diarrhea (11/24),
(2009) hypotension (-) hypotension (-)
Hypotension (7/24), Hypotension (5/24),
alcohol-associated alcohol-associated
Peng Y dizziness (2/24), dizziness (3/24),
(2007) diarrhea (2/24), nausea | diarrhea (3/24), nausea
and vomiting (3/24), and vomiting (3/24),
procedure pain (2/24) | procedure pain (1/24)

insertion complexity are generally the first consider-
ation when deciding between CPN and SNN. The celiac
plexus, located anterior to the upper retroperitoneal
abdominal aorta, comprises the celiac ganglia, superior
mesenteric ganglia, aortic renal ganglia, and splanch-
nic ganglia, which usually vary in size, number, and
location (8). Thus, deep insertion is required to perform

www.painphysicianjournal.com
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CPN, which causes difficulty for repeated adjustment
of the needle tip position and requires a skilled and
experienced operator. Although CPN can be performed
with imaging guidance, this procedure involves signifi-
cant risks, including, but not limited to, retroperitoneal
bleeding, abscess, thrombosis, and paraplegia (33). In
addition, patients usually require repeated injections
for palliative pain management because the duration
of a single injection is limited to 3-6 months (34). Thus,
retroperitoneal metastases and ascites may occur as the
condition changes, all of which reduce the analgesic ef-
fectiveness of CPN. By contrast, the injection target of
SNN is located on both sides of the vertebral body and
in the posterior space of the diaphragm with a fixed
and superficial space (35). Furthermore, the splanchnic
nerve is the superior innervation of the celiac plexus
with a shared etiology, so SNN therapy is believed to
proximally block the transmission of pain signals (36).

In our systematic review, the available data indi-
cated that CPN may cause more operation-related risks
than caused by SNN and that these were not confined
to the common side effects, such as self-limiting diar-
rhea and hypotension, but also included severe back
pain, fatigue, nausea, and vomiting, observed in CPN
(14,21,22). Tewari et al (26) revealed that SNN caused
higher complication rates, although no significant
difference was detected between the 2 groups. The
paravertebral injection of SNN could theoretically
minimize the risk of postural hypotension and diarrhea
and avoid serious complications, such as intestinal and
abdominal aorta injury (37). However, implementing
SNN with splanchnicectomy may increase surgery-re-
lated risks, such as wound infection and intraoperative
bleeding (23). We noted that splanchnicectomy was
not associated with effective improvement of patient
social support or emotional and physical well-being for
pain interference (14). These results suggest that inva-
sive surgery may not be the optimal first option for the
palliative management of abdominal cancer pain, even
under the guidance of thoracoscopy.

Early acceptance of supportive care is recognized
as being effective in improving mood and QOL in pa-
tients with advanced cancer and reduces the demand
for aggressive end-of-life care (38,39). Furthermore,
neurolysis for patients with abdominal malignancies

can improve QOL and prolong life expectancy, which
may be caused by reducing the opioid-related side ef-
fects (40,41). CPN and SNN are both well-established
verified anesthetic interventions for relieving pain and
improving the pain burden for patients with abdomi-
nal malignancy (40,41). Nevertheless, we did not iden-
tify any consistency between the pluses and minuses
considering the effects of CPN and SNN on QOL. Only
3 studies (21,23,24) reported the survival rate, and 2 of
them (23,24) showed no significant difference between
the 2 groups. Although Sitleyman et al (21) suggest
that the average survival time of the SNN group is 23.48
days longer than that of the CPN group, this difference
may depend on various factors without control and
may not be directly explained by improved analgesia or
less opioid consumption.

Limitations

Our study does have a few limitations. The first
limitation is the challenge in distinguishing and clarify-
ing intervention measures guided by thoracoscopy and
imaging, due to their different levels of invasiveness.
To address this limitation, future studies may need to
consider alternative approaches, such as refining the
criteria for distinguishing between the 2 methods or
conducting separate analyses for each method. Sec-
ondly, our subgroup analysis and sensitivity analysis
cannot fully address the sources of heterogeneity be-
tween studies. Finally, there are too few descriptions
of the occurrence of survival rates, and future research
needs to increase the sample size for further discussion.
Further large-scale randomized, controlled, blind stud-
ies are required on this topic.

CONCLUSIONS

In summary, SNN treatment is comparable with
CPN for pain control in patients with abdominal can-
cer and is associated with a significant reduction in
analgesic consumption 2 months postprocedure. SNN
appears to be an effective and safe alternative to CPN,
independent of distorted anatomy of the celiac plexus,
and has fewer adverse effects and a longer survival
rate (though evidence is limited). However, insufficient
evidence supports a greater improvement in pain-
interfered QOL by SNN.

Appendix available at www.painphysicianjournal.com
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Appendix

Search via Pubmed database
1 Celiac plexus

2 Coeliac plexus

3 Celiac and plexus
41lor2or3

5 Splanchnic

6 Splanchnic nerve

7 Splanchnicectomy
85o0r6or7

9 Retrocrural

10 Antecrural

119o0r 10

12 Neurolysis

13 Block

1412 0r13

154and 8

16 4and 11

17 (15 or 16) and 14

The term "cancer pain" was not used in the search strategy, instead we manually screened the titles and abstracts to identify more potentially
relevant studies.



