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ABSTRACT

Introduction: Prevalence rates of chronic
abdominal pain (CAP) and breakthrough cancer
pain (BTcP) are high in patients with intra-ab-
dominal malignancies. As part of a multimodal
approach, CT-guided coeliac plexus blockade
(CPB) and CT-guided coeliac plexus neurolysis
(CPN) are commonly used pain management
strategies. The aim of this study was to evaluate
pain outcomes among patients with intra-ab-
dominal malignancies who underwent CPB and/or
CPN.

Methods: Patients with intra-abdominal malig-
nancies who underwent CPB and/or CPN for
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pain control at the general hospital Klagenfurt
am Worthersee from 2010 to 2019 were enrolled.
Results: A total of 84 procedures (24 CPB and
60 CPN) were performed on 52 patients; 62% of
these patients had pancreatic cancer. CPN led to
significant pain reduction and decreased BTcP
intensity. Patients receiving repeated CPN
showed higher individual pain reduction.
Higher pre-procedural pain intensity was cor-
related with higher pain reduction. No differ-
ence in pain reduction in patients receiving a
diagnostic CPB prior to CPN compared to
patients without a diagnostic CPB was found.
Higher pain reduction after CPN led to longer-
lasting pain relief. The time frame from diag-
nosis to CPN was 472 (+ 416) days. Patients
experienced a mean duration of pain prior to
CPN of 330 (£ 53) days. The time frame from
diagnosis to CPN was shorter in patients with
pancreatic cancer compared to other intra-ab-
dominal malignancies. In 58% of patients pain
medication was stable or was reduced after CPN;
16% of patients complained about pain during
the procedure; no major complications occur-
red. There was no correlation between median
survival after CPN and pain outcomes.
Conclusions: In patients with intra-abdominal
malignancy-related CAP, CPN is a safe and
effective procedure which can provide long-
lasting significant relief of background pain and
BTcP. As part of a multimodal approach, CPN
should be considered as an earlier option for
pain management in these patients.
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PLAIN LANGUAGE SUMMARY

In patients with intra-abdominal malignancy-
related abdominal pain, CT-guided coeliac
plexus neurolysis is a safe and effective proce-
dure. It can provide long-lasting significant relief
of background pain and breakthrough cancer
pain. As part of a multimodal approach, coeliac
plexus neurolysis should be considered as an
earlier option for pain management in patients
with intractable abdominal cancer pain.

Keywords: CT-guided coeliac plexus
neurolysis; Chronic abdominal pain; Cancer
pain; Intra-abdominal malignancy

Key Summary Points

Why carry out this study?

In patients with intra-abdominal
malignancies, chronic abdominal pain
(CAP) has a prevalence up to 50%, and has
a huge impact on patients’ quality of life
and disability.

Patients with uncontrolled CAP due to
intra-abdominal malignancies develop
breakthrough cancer pain (BTcP) in up to
70% of cases.

The primary objective of this study was to
evaluate pain outcomes among patients
with intra-abdominal malignancies who
underwent CT-guided coeliac plexus
neurolysis (CPN).

What was learned from the study?

In patients with intra-abdominal
malignancy-related abdominal pain, CPN
is a safe and effective procedure which can
provide long-lasting significant relief of
background pain and BTcP.

As part of a multimodal approach, CPN
should be considered as an earlier option
for pain management in patients with
intractable abdominal cancer pain.

INTRODUCTION

Chronic abdominal pain (CAP) has a prevalence
up to 50% in patients with intra-abdominal
malignancies, and has a huge impact on
patients’ quality of life and disability [3, 24].
Obstruction of hollow viscus, like biliary tract or
intestine, or infiltration by cancer masses of the
abdominal wall, retroperitoneal, or pelvic
structures causes visceral pain due to mixed
neuropathic and nociceptive mechanisms [19].
Patients with uncontrolled CAP due to intra-
abdominal malignancies develop breakthrough
cancer pain (BTcP) in up to 70% of cases [3].
Treatment options as part of a multimodal
approach, and standards for the management of
cancer-related pain [1], range from medical
treatment, typically opioids and centrally tar-
geted pharmacotherapy, as well as interven-
tional pain management procedures [24].
Despite the commonly known side effects of
opioids, such as constipation, sedation, depen-
dence, nausea, and respiratory depression or
spasm of the sphincter of Oddi, CAP is in many
cases refractory to opioid therapy, leading to a
vicious circle of dose escalation and unwanted
drug side effects [17, 27]. Thus, percutaneous
interventional techniques like CT-guided coe-
liac plexus blockade (CPB) or CT-guided coeliac
plexus neurolysis (CPN) are commonly used
pain management strategies to decrease pain,
increase quality of life, and reduce opioid ther-
apy [24, 30].

The coeliac plexus is the largest autonomic
plexus, composed of nerve fibers and ganglia,
and because of its radial shape it is known as the
solar plexus. The coeliac plexus is located over
the anterior and lateral surface of the aorta, next
to the origin of the coeliac trunk and the
superior mesenteric and renal arteries [8]. It is
located in the retroperitoneal fat, posterior to
the pancreas and stomach, and separated pos-
teriorly by the diaphragmatic crura [24]. The
following nerves join the coeliac plexus: (1)
preganglionic sympathetic efferent nerve fibers
from the lower thoracic and upper lumbar
ganglia; (2) the end of the posterior vagal trunk
of the esophageal plexus; (3) the greater and
lesser splanchnic nerve [8]. The coeliac plexus
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comprises two big paired and many smaller
ganglia: right and left from the origin of the
coeliac trunk from the aorta, a left and right
coeliac ganglion is located. More caudally
beneath the origin of the superior mesenteric
artery, the superior mesenteric ganglion is
located. Next to the renal artery, the renal
ganglia and the aoriticorenal ganglia are found
[8, 24].

Preganglionic  parasympathetic  efferent
fibers from the posterior vagal trunk are also
found in the coeliac plexus. These fibers carry
autonomic supply to the pancreas, liver, gall-
bladder, stomach, spleen, kidneys and adrenal
glands, small and large bowel, and abdominal
blood vessels [2, 24]. Along with splanchnic
nerves, also visceral afferent fibers that provide
nociceptive stimuli from distal esophagus to the
colon pass through the coeliac plexus termi-
nating in the spinal cord [21, 24]. Nociceptive
signals then pass through the spinal cord to the
thalamus and cortex. As a result of its pain
transmission the coeliac plexus is a verita-
ble target for controlling pain from upper
abdominal organs [13, 24].

Compared to CPB with injection of corti-
costeroids and/or long-acting local anesthetics,
CPN leads to permanent destruction of the
coeliac plexus after injection of phenol or
ethanol, due to protein coagulation and necro-
sis of neural structures [12, 13, 24]. CPB is
commonly practiced prior to CPN as a diag-
nostic blockade, although its clinical signifi-
cance in clinical routine is questionable [29].

CPN may be accomplished using an anterior
para-aortic [13, 22], a bilateral posterior para-
aortic [2, 24], a posterior transaortic [13, 15], or
a trans-intervertebral disc approach [9, 24]. In
all of these approaches, using multidetector
computed tomography guidance, patient anat-
omy, tumor masses, and the needle tip are
clearly visible, and hence complication rates are
low [13, 20, 24]. The most typical side effect is
back pain, which mostly radiates to the shoul-
der, resulting from neurolysis of sensory nerve
fibers [13]. Other side effects are transient pain
at the injection site, or diarrhea and hypoten-
sion, due to sympathetic blockade [2]. Serious
side events, like bleeding complications [26],
retroperitoneal hematoma [20], lower extremity

paralysis [23], thrombosis of the coeliac trunk or
vasospasm of the coeliac artery leading to hep-
atic, splenic, gastric, or bowel infarction [7, 24]
are rare. Complications due to poor needle
placement, e.g., kidney injuries, pneumotho-
rax, or neurologic complications due to inad-
vertent injection of neurolytic agent are scarce
when CT guidance is used [13].

The primary objective of this study was to
evaluate pain outcomes among patients with
intra-abdominal malignancies who underwent
CPN. We further analyzed indications, details of
the procedure, pre- and post-procedural pain
intensities and BTcP, and changes in pain
medication after the procedure. Such informa-
tion should lead to better implementation of
CPN in a multimodal approach of pain man-
agement and thus improve health care quality
in patient with intra-abdominal malignancies.

METHODS

Ethics

This retrospective study was approved by the
Ethical Committee of Carinthia (52020-14,
18 April 2020), conducted according to the
Helsinki declaration and International Associa-
tion for the Study of Pain (IASP)’s guidelines for
pain research in animals and humans, and
authorized by the hospital general manage-
ment. The requirement for written informed
consent was waived by the ethics committee.

Setting

All patients with intra-abdominal malignancies
who underwent CPB and/or CPN for pain con-
trol at the general hospital Klagenfurt am
Worthersee between January 2010 and January
2019 were identified using our clinical data
retrieval system and procedure notes. Each case
was reviewed as to abstract baseline demo-
graphic data and clinical characteristics, as well
as pain- and procedure-related data. Demo-
graphic and clinical data were gender, age, pri-
mary diagnosis, diagnosis date, and location of
the malignancy.
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Procedure-related data included details of
the procedural approach and injectate, compli-
cations, time frame from diagnosis to CPB/CPN,
and time frame from start of pain to CPB/CPN.
Pain-related data were pre- and post-procedural
pain scores (baseline and pain peaks), pre- and
post-procedural pain medication, and duration
of CPN success. The efficacy of pain control was
evaluated before and 1 day after CPB on the
basis of the numeric rating scale (11-item NRS;
0, “no pain”-10, “worst pain imaginable”).
Patients with incorrect medical records or
ambiguous documentation and outcome mea-
sures were excluded.

Statistical Analysis

Descriptive statistics were used for the charac-
terization of the observed variables. Appropriate
parametric or non-parametric tests were
done. Variables were compared by U test (Wil-
coxon-Mann-Whitney test) and Kruskal-Wallis
test, and by ftest and one-factor analysis of
variance (ANOVA) in case of normally dis-
tributed data. Deviation from zero was investi-
gated by the signed rank test, and by the one-
sample t test in case of normally distributed data.
Significance of trends was tested by the Jonck-
heere test. The Kolmogorov-Smirnov test was
used for proving normality. Spearman rank cor-
relation coefficient and Pearson correlation
coefficient were calculated to examine associa-
tion between variables. Associations in cross-ta-
bles were investigated by chi-square test, and in
case of 2 x 2 tables also by exact Fisher test.
Significance was defined as a p value less than
0.05; p values are reported to a maximum of three
decimal places. Differences in median survival
were investigated using the Kaplan-Meier
method and compared using a log-rank test. Cox
proportional hazard model was used to examine
association between variables. For all calculations
the statistical package R version 4.0.3 and Hew-
lett-Packard RPL version 2.15 were used.

Diagnostic CPB and CPN

One physician, who is an expert in this field
with 25 years of experience in this technique,

performed all CPB and CPN using an anterior
approach [13, 24] according to a standardized
protocol and technique. No premedication and
no sedation during the procedure was given to
prevent potential hypotensive events. Patients
were positioned in a supine position and local
infiltration with 2% lignocaine was used. A
needle (Sterican® G23 x 31/8"; %)
0.60 x 80 mm, B. Braun Austria Ges.m.b.H.)
was inserted through the anterior abdominal
wall into the retropancreatic space which cor-
respondents to the retroperitoneal space [25]
and the needle tip was placed anterior to the
aorta and the diaphragmatic crura between the
superior mesenteric artery and the roots of the
coeliac plexus [13]. After confirmation of the
needle tip with nonionic contrast medium
(Jopamidol/Jopamiro®), 10 ml of bupivacain
0.25% (Bucain® 0.25%) in CPB and 10 ml of
ethanol 95% in CPN were injected into the
antecrural space.

RESULTS

Demographic Data

Thirty-six percent of patients were female, and
64% were male. The mean age was 635 years,
with a range from 24 to 88 years with normal
distribution. Baseline demographic and main
results are shown in Table 1.

CPB and CPN

In summary, 84 procedures (24 CPB and 60
CPN) were performed on 52 individual patients.
Five patients (9%) had a single diagnostic CPB
and 19 patients (36.5%) had diagnostic CPB
prior to CPN. Thirty-five patients (64%) had one
CPN, 11 patients (20%) had two CPN, and 1
patient (2%) had 3 CPN.

Diagnosis

Table 1 shows the primary malignancy of
patients who underwent the procedure. All
patients were diagnosed with intra-abdominal
malignancies and 62% had pancreatic cancer.
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Table 1 Demographic data, results Table 1 continued
Age; years Median survival after diagnosis; days (95% CI)
Mean (SD) 649 (13.6) All patients ( = 46) 342 (233-452)
Min-max 24-88 Pancreatic cancer (7 = 28) 280 (213-347)
Sex; 7 (%) Other (n = 18) 480 (477-487)
Female 20 (36) Median survival after 1st CPN; days (95% CI)
Male 35 (64) All patients (n = 46) 64 (57-71)
Primary malignancy; » (%) Pancreatic cancer (z = 28) 72 (30-114)
Pancreas 34 (61.8) Other (» = 18) 53 (40-66)
Stomach 4(73) Median survival after 2nd CPN; days (95% CI)
Esophagus 4(73) All patients (» = 46) 40 (na)
Gall bladder 5 (91) Pancreatic cancer (7 = 28) 62 (na)
Other 8 (145) Other (7 = 18) 37 (19-55)
Mean pain intensity; NRS (SD) as not available
Before 1st CPN 5.1 (1.9)
After 1st CPN 2.4 (2.0)
Mean pain intensity; NRS (SD) Pain Intensity
Before 2nd CPN 5.5 (1.3) Before the first CPN, the mean pain intensity
After 2nd CPN 2.0 (1.0) (11-item NRS; 0, “no pain”-10, “worst pain
imaginable”) was 5.1 (£ 1.9), with a statistically
BTcP; NRS (SD) significant (p < 0.01) pain reduction after the
Before CPN 8 (1.1) first CPN (2.4 £+ 2.0) (see Fig. 1).
After CPN 4.8 (3.0)
Duration of pain reduction; days (SD) S \
1st CPN 78 (96) o i
2nd CPN 120 (109) i
Time frame m © \ i
Diagnosis to CPN, days (SD) 472 (416) e i
Onset of pain to CPN, days (SD) 330 (53) bl \ '
Complications (%) Y
Pain during procedure 16 7 o
Pain medication after CPN (%) o - _:
Stable or reduced >8 NRS._pre NRS_post
Increased 42

Fig. 1 Boxplot of NRS before and after first CPN
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Before the second CPN, the mean pain
intensity was 5.5 (£ 1.3), with a statistically
significant (p < 0.01) pain reduction after the
procedure (2.0 £ 1.0) (see Fig. 2).

We found no statistically significant differ-
ence (p = 0.2) in mean pain reduction after the
first and second CPN, but a statistically signifi-
cant (p = 0.025) correlation of pain reduction
and number of CPN was shown. Furthermore, a
higher pre-procedural pain intensity was highly
significant (p < 0.01) correlated with a higher
pain reduction after blockade. There was no
statistically significant difference (p = 0.43) in
pain reduction in patients receiving a diagnostic
CPB prior to first and second CPN compared to
patients without a diagnostic CPB.

There was no difference (p = 0.36) in pain
reduction after CPN depending on the primary
diagnosis.

BTcP

Before CPN the intensity of BTcP was 7.8 (+ 1.1)
with a statistically significant (p < 0.01) reduc-
tion of intensity after the CPN (4.8 £ 3.0) (see
Fig. 3).

There was no difference of reduction of BTcP
depending on the number of blockades, pain
intensity prior to procedure, or diagnosis.

o -
© — o
Qo _ 1
)
o
z i
< — —_ o
o
o ]
o —
I I
NRS_pre_2 NRS_post_2

Fig. 2 Boxplot of NRS before and after second CPN
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I
Pre-BTcP Post-BTcP

Fig. 3 Boxplot of NRS of BTcP before and after CPN

Duration of Pain Reduction

The mean duration of pain reduction after the
first CPN was 78 (£ 96) days, and 120 (£ 109)
days after the second CPN. The median differ-
ence (88 vs. 53) of the duration of pain reduc-
tion after the first and second CPN was nearly
statistically significant (p = 0.101).

A significant (p = 0.048) correlation of pain
reduction and duration of pain reduction was
found: higher pain reduction after CPN leads to
longer-lasting pain reduction.

Patients with pancreatic cancer showed a
slightly (p = 0.081) longer reduction of pain
intensity compared to patients with other intra-
abdominal malignancies. Patients with pancre-
atic cancer did not receive more CPN compared
with other intra-abdominal malignancies.

Time Frame

The time frame from diagnosis to CPN was 472
(+ 416) days, and patients experienced a mean
duration of pain prior to CPN of 330 (+ 53)
days. It has been shown that the time frame
from diagnosis to CPN was significantly
(p < 0.01) shorter in patients with pancreatic
cancer compared to other intra-abdominal
malignancies. The mean time frame from diag-
nosis to CPN in patients with pancreatic cancer
was 175 (£ 175) days.
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Medication

Patients were divided into three groups
depending on their medication after CPN:
group 1, increase of pain medication; group 2,
decrease of pain medication; group 3, no
change in pain medication.

In 58% of patients pain medication was
stable or was reduced after CPN. Group1l
showed significant higher (p = 0.038) post-pro-
cedural pain scores compared to groups 2 and 3.

There was no correlation between change in
pain medication and number of CPN, reduction
of pain intensity, and primary diagnosis,
respectively.

Complications

Sixteen percent of patients complained about
pain during the procedure. No major compli-
cations occurred in patients who underwent
CPN.

Survival

In our study population, the median survival
from the date of diagnosis was 342 days (95% CI
233-452). The median survival from the date of
first CPN was 64 days (95% CI 57-71) and from
the date of second CPN was 40 days (95% ClI,
n.a.) (see Table 1). Kaplan-Meier curves for the
survival of patients with pancreatic cancer and
those with other cancers are illustrated in Fig. 4.
The median survival was significantly lower

Probability
o
1

(p <0.01) for patients with pancreatic cancer
compared to combined other cancer entities.
There was no correlation between median sur-
vival after CPN and respectively pain reduction
after first and second CPN, reduction of BTcP,
change in pain medication, time frame from
diagnosis to CPN, or duration of pain reduction
after first or second CPN.

DISCUSSION

This present study describes pain outcomes
among patients with intra-abdominal malig-
nancies who underwent CPN. Despite multi-
modal pain management strategies in these
patients, CAP and BTcP are still common and
have a major impact on the patient’s disability
and quality of life [3, 17, 24]. In this context,
CPN is a palliative intervention with the aim to
reduce intractable pain and narcotic require-
ments [4].

In an earlier evaluation of all in-patients in
the general hospital of Klagenfurt am Worther-
see, a mean overall current pain intensity at rest
of 1.9 (£ 2.5) (11-item NRS) was found [11]. In
the present setting, the mean pain intensity was
5.1 (£ 1.9) before first CPN and 5.5 (+ 1.3)
before second CPN with BTcP episodes of 7.8
(£ 1.1). Most of these patients were diagnosed
with pancreatic cancer. Not only does this
cancer entity have high mortality rates and
poor prognosis [14] but the predominant
symptom is abdominal discomfort and pain at
the time of diagnosis [28]. Adequate pain

a T T T T
a 208 488 668 808

T T T T T - 1
1066 1260 1460 1660 1800 2008
Timed(d>

Fig. 4 Kaplan—Meier curves for survival between patients with pancreatic cancer (continuous line) and other cancer entities

(dotted line) after CPN (log-rank p < 0.01)
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control is crucial given that high background
pain intensity and episodes of BTcP negatively
affect the patient’s mobilization, mood, and
sleep [11] and that many patients with pancre-
atic cancer or other intra-abdominal malignan-
cies have advanced or inoperable disease at the
time of diagnosis [14, 28].

After the first and second CPN we showed
major pain relief of current pain, which was
independent of the intra-abdominal malig-
nancy. This supports previous literature that
showed CPN as an effective procedure for the
management of CAP [4, 5, 24]. Moreover, a
reduction was found in the intensity of BTcP,
independent of the number of procedures or
pain intensity prior to the procedure. Interest-
ingly, patients receiving two CPN showed
higher individual pain reduction. This stands in
contrast to McGreevy et al. [18], who showed
that repeated coeliac plexus neurolysis (rCPN)
does not lead to better pain relief as the initial
CPN.

One factor that was strongly associated with
good analgesia after CPN was high pre-proce-
dural pain intensity. Higher pre-procedural pain
intensities led to higher pain reduction after the
intervention, which stands in contrast to earlier
studies [6, 28] showing that a low daily opioid
dose and good performance status before CPN
was clearly associated with good CPN outcome.
The authors concluded that higher opioid doses
could reflect poorly controlled pain associated
with a more significant tumor burden and rec-
ommended CPN as an early option for pain
management before opioid dose escalation
[6, 28].

No difference was found in pain reduction,
side effects, or complications in patients
receiving a diagnostic block prior to the first or
second CPN compared to patients without a
diagnostic block. These results underline the
results of Yuen et al. [29], who stated that the
clinical significance of CPB is questionable and
that its routine use is not warranted before CPN.
Ischia et al. [10] showed that a CPB may be false
positive for different reasons: a placebo effect,
differences in local spread of neurolytic agents
and local anesthetics, systemic absorption of
the anesthetic. Moreover, a prior CPB may lead
to higher procedure-related risks, higher health

care costs, or possible false negative results
(10, 29].

It has been shown that CPN leads to long-
lasting pain control in up to 90% of patients
with different intra-abdominal malignancies,
particularly in patients with pancreatic cancer
[S]. The results of our study support this finding,
as the mean duration of pain reduction after the
first CPN was 78 (£ 96) days, and 120 (£ 109)
days after the second CPN, and patients with
pancreatic cancer showed a trend to longer-
lasting pain reduction compared to other intra-
abdominal malignancies. Interestingly, higher
pain reduction after CPN led to longer-lasting
pain control.

It has also been stated that successful CPN
reduces analgesic consumption and hence
reduces the incidence of unwanted drug side
effects [13]. In our survey, 58% of our patients’
pain medication was stable or reduced after
successful CPN. These patients also showed
significantly lower pain scores compared to
patients with the necessity to increase analgesic
consumption after the procedure.

Unfortunately, pain medication had to be
increased in 42% of our patients. This shows the
importance of timing of CPN: patients with
poor pre-procedural performance status are
more likely to show higher levels of pain [16],
and patients with advanced cancer may show
multisite mixed pain patterns [28], which may
lead to poor analgesic outcomes. Approximately
1 year after onset of pain, patients with intra-
abdominal malignancies received CPN. Sur-
prisingly, patients with diagnosed pancreatic
cancer wait half as long for this procedure.
Taking into account that it has been shown that
CPN is a safe and effective procedure, our results
suggest that CPN should be considered as an
earlier option for pain management in these
patients.

Yoon et al. [28] showed that good perfor-
mance status is an independent predictor for
good analgesic efficacy following CPN in
patients with pancreatic cancer and that
patients with good analgesia after CPN tended
to have shorter pain duration before the pro-
cedure. Furthermore, they found that the med-
ian survival time after CPN for patients with
good analgesia from CPN was significantly

A\ Adis



Pain Ther (2021) 10:1593-1603

1601

longer than that of patients with poor pain
relief. They also showed that patients with poor
analgesia after CPN already had an advanced
stage of cancer and poor performance status. In
this current study, the median survival time
after CPN was not associated with pain reduc-
tion after first and second CPN, reduction of
BTcP, change in pain medication after CPN,
time frame from diagnosis to CPN, or duration
of pain reduction after first or second CPN,
neither in patients with pancreatic cancer nor
in patients with other cancer entities. Even
though this result stands in contrast to Yoon
et al. [28], we acknowledge that survival out-
comes do seem to be affected more by the
patients’ conditions as well as the progression of
the disease, and less so than the analgesic effect
of CPN. Nevertheless, we strongly recommend
an early CPN in selected patients.

There are several important limitations in
our study that deserve mention. One is that it
used a retrospective design in a single center.
Therefore, we could not completely evaluate
detailed pain-related outcomes after discharge.
In addition, given the poor life expectancy of
most of our patients, long-term follow-up was
not possible. As already described in earlier
studies [28], this survey used a real-world clini-
cal practice model in which different pain
physicians planned the treatment approach for
managing cancer pain. So, the decision for
performing a CPN or other treatment options
could have been influenced by their own pre-
conceptions, and may bias our study popula-
tion. Despite these limitations, we feel that our
large study population, our standardized pro-
cedure, and the fact that the technique was
performed by one pain physician only allow us
to make valid conclusions.

CONCLUSIONS

CPN is a safe and effective procedure in patients
with  intra-abdominal = malignancy-related
abdominal pain and can provide long-lasting
significant relief of background pain and BTcP.
As part of a multimodal approach, CPN should
be considered as an earlier option for pain

management in patients with intractable ab-
dominal cancer pain.
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