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Background. Trials of intraoperative chemical splanchnicectomy during resection of pancreatic and gastric masses resulted in
significant difference in a patient’s postoperative pain. This study aims to determine if splanchnicectomy by alcohol neurolysis can
relieve postoperative pain after gastrectomy and Whipple surgery. The study explores differences in outcomes at first four months
after surgery. Methods. Fifty-eight patients with gastric and 60 patients with pancreatic resectable masses were included (28 were
lost to follow-up). Each randomized in control and intervention subgroups. Intervention subgroups underwent chemical blockage
of celiac ganglions by ethanol injection at both sides of suprapancreatic aorta. Participants were asked to report their pain intensity
according to the Visual Analogue Scale (VAS) at specific times. Result. The overall postoperative pain of injected Whipple and
gastrectomy subgroups was lower than the noninjected Whipple and gastrectomy subgroups (p <0.001). The pain-modifying
effect of the injection was not different between Whipple and gastrectomy groups (p = 0.125) Conclusion. Splanchnicectomy is
recommended for pain reduction after abdominal operations. Perspective. This article presents positive effect of intraoperative
chemical splanchnicectomy during resection of pancreatic and gastric masses on postoperative pain. This is an easy, effective, safe,
and inexpensive procedure recommended for all operable gastric or pancreatic masses to palliate the pain degree.

1. Introduction

Gastric and pancreatic cancers and their increasing preva-
lence are included in today’s concerns of surgeons and
palliative care workforce.

Gastric and pancreatic cancers are two of the most
common malignancies that are mostly diagnosed at an ad-
vanced stage notably in Eastern/Southeastern Asia. Five-year
survival is expected in 25% and 22% of gastric and pancreatic
masses, respectively, and can be only achieved by early onset
diagnosis and providing critical therapies [1-3]. Pancreatic
cancer is the fourth cause of death from cancer [4].

The majority of patients in both groups will have pain
requiring increasing doses of narcotic analgesics during the
course of their illness.

Cases of pancreatic cancers suffer from extreme loss of
appetite and considerable weight loss; they mostly represent
an excruciating pain as the most disturbing and incapa-
citating symptom [5, 6].

The pain caused by the upper abdominal cancers may
originate from visceral, somatic, or neuropathic. Sympathetic
fibers responsible for visceral pain signals are located close to
celiac trunk at level T12-L2, anterolateral to the aorta. Three
pairs of celiac plexus ganglions are found less than 1cm
inferior to the origin of the celiac artery. Somatic and neu-
ropathic pains may characterize involvement of adjacent
organs including peritoneum or retroperitoneum [7].

Several methods of splanchnicectomy or interruption of
the main pancreatic sympathetic pathway has been applied
to make this pain more tolerable [8, 9].
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At recent clinical trials, unilateral and bilateral
splanchnicectomy were performed throughout open ab-
dominal surgeries and thoracoscopy. Unpredictable com-
plications and different efficacies have been reported;
however, immediate pain relief and long-term improvement
achieved in 80 and 50 percent of patients, respectively [10].
Some other studies achieved complete visceral pain reliefs till
death in 60-75 percent of patients [9].

Celiac plexus block (CPB) was first performed in 1916.
Later trials on patients with unresectable pancreatic cancer
in 1969 demonstrated that this method can apply through
bilateral injection of ethanol in a procedure called chemical
splanchnicectomy or ethanol celiac plexus neurolysis
(ECPN). CPB interrupts signal transfer rapidly, so that the
result of CPN may remain for years [6, 11].

Despite the result of similar researches in the past two
decades, neurolytic celiac plexus block (NCPB) significantly
decreases chronic pancreatic cancer pain, by decreasing both
reported pain scores and reducing postsurgical opioid intake
[9].

Different methods of NCPB including the retrocrural,
transaortic, and bilateral chemical splanchnicectomy which
were performed intraoperatively or through thoracoscopy
have been compared in a few studies, but they all showed
considerably efficient outcome [5, 12, 13].

Although NCPB has been found as the preferred method
due to its less invasiveness and more positive outcomes, few
complications have been reported such as local pain (in
96%), diarrhea (in 44%) and hypotension (in 10%). Serious
adverse effects such as neurologic (lower extremity weakness
and paresthesia, epidural anesthesia, and lumbar puncture)
and nonneurologic symptoms (pneumothorax, shoulder,
chest and pleuritic pain, retroperitoneal bleeding, urinary
retention, gastroparesis, bowel perforation, anterior spinal
artery syndrome, aortic dissection or pseudoaneurysm, and
hematuria) were rarely reported [5, 9, 13].

The current study is aimed to evaluate the efficacy of
intraoperative chemical splanchnicectomy in cases with
resectable upper abdominal masses who underwent surgical
resection to provide immediate and long-life postoperative
pain palliation for them. We decided to compare the result of
celiac ganglion blockage during gastric and pancreatic mass
resection and compare pain-relieving trend with the control

group.

2. Materials and Method

This study aims to evaluate the effect of intraoperative
chemical splanchnicectomy on pain intensity during first
four months after surgical resection of gastric and pancreatic
masses.

In order to compare the result of chemical splanchni-
cectomy between those with pancreatic masses with gastric
masses and separately with those who did not receive in-
tervention, 4 subgroups of patients were expected. Calcu-
lated sample size by Altman Nomogram and comparison of
two means equation equals 21 cases for each subgroup and
total number of 84 (Assuming alpha=0.05, beta=0.2,
sigma = 3, and effect size = 3).
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All patients with approved diagnosis of resectable
pancreatic or gastric cancers who had referred to general
surgery ward of Firoozgar Hospital during March 2015-
September 2016 were involved.

Patients with unresectable pancreatic or gastric cancer,
age less than 15 or more than 80, history of prolonged
consumption of opioids, NSAIDS, analgesic and antide-
pressant drugs or opium addiction, cardiac or pulmonary
diseases, sensitivity to opioid drugs, psychological disorders,
abnormal arterial blood gas analysis, and those who un-
derwent neoadjuvant chemotherapy were not included.

Patients who were dissatisfied with the procedures, ex-
pired before 4 months after operation or experienced sur-
gical complications or any other signs that resulted in
disability to complete pain scale questionnaire (such as loss
of consciousness) or had prolonged postoperative hospi-
talization (more than 15 days) due to surgical complications
were also excluded.

Throughout this study, all ethical considerations were
respected. Previous studies have approved that chemical
splanchnicectomy cannot cause serious harms to patients
and has no concerning side effect. All patients agreed to
involve in the study, and informed consent was obtained for
probable intervention. The project has been submitted to the
Iran randomized controlled trial system with submission
code of IRCT2015022821269N1. Final participants with each
of gastric or pancreatic masses were randomly divided into
intervention and control subgroups.

The control group (including 24 cases of gastric and 19
cases of pancreatic cancers) did not receive any intervention.

For the intervention subgroups (24 cases of gastric and
23 of pancreatic cancers), the surgeon applied alcohol
neurolysis.

While doing the procedure, surgeons had to gently find
celiac ganglia on both sides of the celiac and superior
mesenteric arteries which locate medial to the adrenal glands
and anterior to the diaphragmatic crura. The surgeon
retracted lesser curvature caudally, incised the avascular area
of hepatogastric ligament, and put his left index finger on the
splenic artery and the left third finger on the common
hepatic artery while steadying their hand by abutting their
thumb to the left lateral aspect of the aorta and straddled it
and then palpated the celiac trunk to find the exact place and
fixed it for injection (at the right position, the pulse of splenic
artery and thrill of common hepatic artery are palpated by
left index and third fingers of the left hand, respectively).
Then, 20 ml of a 50% ethanol (German Merk Company; Art
Number: 1.00983.2500) diluted in normal saline was injected
to each of celiac ganglions at both sides of the supra-
pancreatic aorta by the right hand after aspiration of the
syringe. The operation site was compressed by antibleeding
packs.

During injection, all vital signs were under strict control,
and in the presence of changes (if any), surgeons stopped
injection and anesthesiologist resuscitate patient. Adrenaline
and Atropine were used in case of anaphylactic shock and
bradycardia, respectively. In order to palliate postsurgical
pain, all patients received 25 mg pethidine 3 times per day,
and extra amount was given when necessary. During the
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follow-up period, all patients were under direct control and
received appropriate treatments if needed.

To eliminate operator bias, the study was designed as a
double-blinded clinical trial so the surgeon who was not
involved in the study injected solution to random cases.
Neither the researcher nor the patient was aware of the
injected solution. Researchers asked patients to evaluate
their pain intensity at given times including one day before
surgery, one, two, and four days after surgery, discharge
time, one month, two months, and four months after surgery
with the Visual Analogue Scale (VAS) for pain. To increase
accuracy of their answers, the Wonge-Baker Face Pain Scale
was also used.

At each interval, reported scores were then analyzed by
SPSS version 22 by the repeated measure ANOVA test. To
eliminate the bias effect, we subtracted before surgery pain
scores from all follow-up times.

3. Results

From February 2015 to December 2015, 118 patients with
resectable pancreatic or gastric tumors were recruited for
randomization. Follow-up measurements were successful in
90 participants (28 were excluded: 12 lost to follow-up, 8
passed out, had long term hospitalization, and 2 underwent
resurgery). The 90 were allocated in four surgery/inter-
vention subgroups (Figure 1). Male to female proportion
and mean age were not different among the surgery sub-
groups (p>0.05) (Table 1).

Before the surgery, there were no differences between the
pain of the injected and not-injected subjects in both
Whipple (p =0.57) and Gastrectomy (p = 0.12) groups.
Mean pain scores in each follow-ups for the intervention
subgroups are displayed in Table 2. Using the repeated
measures ANOVA test, the overall postsurgery pain of in-
jected Whipple and gastrectomy subgroups was lower than
the noninjected Whipple and gastrectomy subgroups
(p<0.001). The pain modifying effect of the injection was
not different between Whipple and gastrectomy groups
(p =0.125) (Figure 2). There was no interaction between
surgery (Whipple or gastrectomy) and intervention variables
on pain score (p = 0.875).

4. Discussion

Almost 70% of patients suffering from end-stage malig-
nancies are complaining about intolerable moderate to very
severe chronic discomfort. Most of patients with any ad-
vanced cancer experience episodes of visceral or bone pain
[7], and 50 to 65 percent of patients with gastric cancer
complain about abdominal pain at diagnosis [14].

In patients with pancreatic cancer, widening of pan-
creatic capsule due to mass lesion results in midepigastric
pain, with radiation to the mid-back or lower-back region in
up to 90 percent of patients.

According to the few times of life expectancy, palliation
of symptoms is assumed as the primary goal of treatment for
both operable and inoperable patients of these cancers [6].

90 participants
after exclusions
and losses

42 patients with
pancreatic
tumor tumor

48 patients
with gastric

23 alcohol- 24 alcohol-
.3 acoho 19 not-injected S aicono 24 not-injected
injected . injected .
. patients . patients
patients patients

FIGURE 1: Allocation of participants in surgery subgroups.

TaBLE 1: Distribution of gender and age among subgroups.

Numbers ~ Females Age
N (%) N (%) Mean years (SD*)

Whipple surgery

Injected 23 (25.6) 9 (33) 56 (11)

Not-injected 19 (21.1) 6 (22) 52 (14)
Gastrectomy

Injected 24 (26.7) 5(19) 60 (14)

Not-injected 24 (26.7) 7 (26) 55 (11)
Total 90 (100) 27 (100) 56 (13)

*Standard deviation.

Based on latest the World Health Organization guideline
for pain management in pancreatic cancer palliation, use of
analgesic drugs is the first-line treatment while recent studies
revealed that complete pain relief cannot be achieved
without invasive procedures. Nowadays, by addition of
celiac plexus blocks and neurolysis, splanchnicectomy, and
intrathecal therapies, overuse of drugs and their unwanted
side effects decrease [7, 9].

There are two prominent reasons for choosing celiac
ganglion to block: first, the role of thoracic splanchnic nerves
in conducting pain sensation caused by the upper abdominal
masses around the celiac ganglion; second, the splanchnic
nerves are accessible and have a more predictable anatomical
location and are not as closely associated with vital vascular
and neurological structures [7, 15].

This study was designed to evaluating the effects of
intraoperative chemical splanchnicectomy on relieving pain
from gastric and pancreatic masses, and to achieve this goal,
we applied this method in cases with operable masses to
avoid the bias effect of pain control resulted by tumor re-
section itself.

Three sets of the sympathetic ganglia of celiac plexus
constitute a relay station for visceral afferent nerve fibers are
responsible for transferring pain signals from all pelvic and
abdominal viscera. Outcomes and efficacy of celiac ganglion
block in pain management are discussed in numerous
studies [5, 16, 17]. Blockage of these ganglions was first
applied by Kapsis in 1919 with very simple procedure.
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TaBLE 2: Pain score trends.
Before  One day after ~ Two days Four days At One month Two months  Four months
surgery surgery after surgery after surgery discharge after surgery  after surgery after surgery
Whipple
Injected (03;1177)* 526 (034) 409 (0.61) 3.3 (047) 183 (0.37) 165(0.32)  135(024) 104 (024)
Not- 289 584(063)  532(061) 442 (056) 342 (0.52) 237 (058)  2.26 (0.34) 1.63 (0.47)
injected (0.56) . . . . . . . . . . . . . .
Gastrectomy
Injected ((3)?5;2) 533 (052) 433 (052) 3.8 (048) 229 (0.47) 200 (0.32) 146 (032)  1.96 (031)
Not- 220 667(041) 575 (048) 496 (0.46) 379 (040) 354 (047) 346 (043) 192 (0.43)
injected (0.46) . . . . . . . . . . . . . .

*Note. Values are reported as mean (standard deviation).

Outcome measure trends

8.00
7.00
6.00
5.00
4.00
3.00
2.00
1.00
0.00
At the
lday  2days 4days discharge 1 month 2 months months
—4— Whipple without injection 5.26 4.09 3.13 1.83 1.65 1.35 1.04
—#- Whipple with injection 5.84 5.32 4.42 3.42 2.37 2.26 1.63
Gastrectomy without injection 5.33 4.33 3.38 2.29 2.00 1.46 1.96
—X- Gastrectomy with injection 6.67 5.75 4.96 3.79 3.54 3.46 1.92

FIGURE 2: Trend of pain score during the 4 months after surgery.

The early experiences with image-guided celiac block
were aided by angiography and fluoroscopy; later, the CT-
guided chemical splanchnicectomy was emerged as the
modality of choice for this procedure because it improves
both precision in accuracy of injection and decreases risk of
unintended faults [7].

Mallet-Guy performed the first left splanchnicectomy in
1942 through laparotomy in order to cure intractable pain
due to chronic pancreatitis.

The first randomized controlled double-blinded trial esti-
mating the benefits of intraoperative splanchnicectomy through
laparotomy was performed by Lillemoe et al. in unresectable
pancreatic masses. They significantly approve longer duration of
pain relieving in the intervention group [6, 9].

Flanigan et al. also recommended open phenol
splanchnicectomy at the time of initial laparotomy in pa-
tients with advanced intra-abdominal neoplasm [18].

A meta-analysis of 24 studies including 1145 patients
conducted by Eisenberg E et al. showed 87% of pain relief in
the short-term period (first 3 months). Most studies were
able to provide long-term outcomes (>3 months) from fewer
patients [9, 13].

Raj et al. also applied celiac ganglion ablation patients
with poor controlled chronic benign or malignancy-related
abdominal pain and achieved short-term and long-term
pain reduction in 85% of their cases [19].

Garcea et al. showed statistically significant benefits as
well, including decrease in pain degree, opioid use, and
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hospital admissions for pain control, healthier mental status,
and better perception of general well being [15].

Here, we applied intraoperative alcohol neurolysis with
50% ethanol injection to celiac ganglions with its safety and
efficacy has approved in previous studies. By applying this
easy and inexpensive intervention during the surgery, no
further procedures are needed after massive abdominal
surgeries.

Unfortunately, reported effects of alcohol splanchni-
cectomy are not permanent. Most of our patients had ex-
perienced moderate to severe pain recurring before death.
Regarding that, these poor prognoses are susceptible to
malnutrition, pneumonia, deep vein thrombosis, and other
complication of immobility; relieving pain through much of
their limited life expectancy is worth this invasive procedure
[6].

It is expected that improving quality of life in patients
with end-stage gastric or pancreatic cancers with controlling
pain and a decreasing the demand on narcotic analgesics
prolong their survival.

There are few self-limiting complications reported such
as prolonged recovery period, mild and transient orthostatic
hypotension, diarrhea, complications caused by trauma
during the procedure, and local pain. The major uncommon
but concerning complications include pneumothorax, chest
pain, hematuria, hiccoughing, and neurological symptoms
such as epidural anesthesia, weakness, and paresthesia of the
lower limbs that need further workups and attention.

A case report in Japan suggested not applying alcohol
neurolysis in cases with atherosclerosis of collaterals arteries
or history of spinal cord infarction [20].

This method would not benefit those with alternative
pathway carrying abdominal pain and anatomical variations,
and predicted outcome does not achieve if the amount of
alcohol injection or the placement of needle are not correct
[7].

Besides all achievements in splanchnicectomy, there is
still controversy surrounding this method. Some authors
believe significant decrease in narcotic consumption is not
reported following celiac block, and this probable outcome is
not worth applying such invasion [21].

An Italian clinical trial study compared efficacy of celiac
plexus blockage versus analgesics, decreasing of pain score
was seen in both groups but there was no statistically sig-
nificant difference between the two.

Through a double-blinded, randomized, controlled trial,
Wong et al. reported long-term pain relief after celiac
ganglion block but could not significantly demonstrate its
effect on quality of life, opioid drug use, and survival [16].

Even though in one published study, bilateral chemical
splanchnicectomy was not recommended since it seemed to
have no effect or its effect may have been masked by the
surgery [11].

A review of articles persist that neurolytic block should
apply only when opioids fail to control the pain or side
effects of opioids consumption leads to more organ damage
[7].

This study was undertaken to confirm the efficacy of
intraoperative chemical splanchnicectomy and suggest this

method as an efficient, safe, and inexpensive way to palliate
pain after upper abdominal major surgeries. The efficacy was
approved for Whipple surgery. Regarding that celiac gan-
glions are also known as the origin of pain caused by gastric
masses, we aimed to compare the result for total gastrectomy
and Whipple.

The result of this study revealed the significant effect of
pain palliation in both groups in comparison with the
control group of each, but the difference was a bit more at
Whipple surgery. During first four months, the difference
disappeared slightly and reported pain degree in both the
control and intervention group seemed the same. There are
two main descriptions for this evidence; first is local re-
currence of tumor and the second is unfortunate non-
permanent effect of chemical splanchnicectomy. Since
higher pain intensity is expected for local recurrence than
observed, the first reason seems less accurate. Assuredly,
tumor resection itself can cure the pain after few months (in
order to eliminate the bias caused by tumor resection, we
only included operable patients). However, since the life
expectancy for end-stage patients is not much more than few
months, we urge surgeons to provide them with safe, dig-
nified, and reliable palliative care.

For further researches, it is suggested to follow long-time
outcomes and its possible complications for other gastro-
intestinal massive surgeries. For more reliable outcomes, it is
recommended to exclude cases whose pain relates to pre-
vious surgery or endoscopic procedures.

5. Conclusion

Intraoperative bilateral celiac ganglion ablation by injection
of 20 cc 50% ethanol to each ganglion is an easy, effective,
warranted safe, and inexpensive procedure recommended
for all operable gastric or pancreatic masses to palliate the
pain degree. Although this method has short-time effect, it
can be helpful for patients suffering from postsurgical pain
and more preferred than undergoing percutaneous or en-
doscopic chemical splanchnicectomy after surgeries.
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