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ABSTRACT

Background Even with duodenum-preserving pancreatic head resection such as with the Frey procedure, the rate of recurrence of pain
and analgesic drug usage is greater with small duct chronic calcific pancreatitis. The use of intraoperative neurolytic celiac plexus block
in chronic calcific pancreatitis is not yet clearly defined. Objective To assess the effectiveness of neurolytic celiac plexus block while
performing Frey’s procedure in a single center setting with a randomized double blind placebo controlled trial. Methods 136 chronic
calcific pancreatitis patients admitted to our hospital with intractable pain were included in the study. 68 patients were allocated to Frey’s
procedure with neurolytic celiac plexus block (Group I) and the remaining 68 patients were allocated to Frey’s procedure with placebo
(Group II). Mean follow up period was 2.2 ± 0.5(range 1.5-3.4) years. Pain relief was the primary end-point. Results The neurolytic celiac
plexus block group reported significant (P<0.0001) pain relief (98.5%) when compared with the placebo group (83.1%). Neurolytic celiac
plexus block group had less opioid requirement, and better weight gain. Physical and Mental Health Composite Scales in Quality of life
assessment were better in group I (P<0.0001). Multivariate regression analysis showed small duct disease significantly affects outcome
(p=0.006, OR, 0.049; 95% CI, 0.006-0.421). Sub group analysis indicated that ductal diameter of 4.6-5 mm significantly affected the outcome
(p=0.036). Conclusion The novel combination of Frey’s procedure with neurolytic celiac plexus block represents an effective tool in the
treatment of pain in patients particularly those with small duct disease and improve quality of life in all chronic calcific pancreatitis
patients.

INTRODUCTION
Background and Objectives
In chronic calcific pancreatitis (CCP), the most
worrisome feature is debilitating chronic abdominal pain
(90-100%) which increases analgesic requirement and
leads to poor quality of life [1]. Around 40-50% of patients
can be managed conservatively, but the remaining 50-60%
eventually requires surgical therapy [2, 3].

Lateral pancreatico jejunostomy provides symptomatic
relief in 50-70% of patients especially in those who have
a wide duct (>7 mm), suggesting that this procedure
addresses only the ductal hypertension theory [4, 5].
Randomized controlled trials comparing resectional
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and non resectional procedures have proved that Frey’s
procedure is superior since it was introduced in 1987 [6].
Although it addresses both ductal hypertension and the
pacemaker theory, it provides only 80 to 90% pain relief
[7, 8]. Small duct disease, alcoholic pancreatitis, longer
disease duration, multiple prior endoscopic interventions,
centralized (non-visceral) pain state and pre-operative
opioid usage are factors found to be associated with failure
of surgical therapy [9, 10]. However, the reason for the 1020% of failure is probably due to unaddressed or partially
addressed neurogenic mechanisms of pain.

Neuro ablation can be considered not only for
malignancy but also for CCP without pancreatic duct
dilation [11]. In identifying the neurogenic cause as the main
culprit for failure of Frey’s procedure the efficacy of intra
operative celiac plexus neurolysis was tested by conducting a
randomized trial. Until the present, there are no prospective
studies comparing this technique in combination with the
Frey’s procedure in the treatment of CCP.

METHODS

This study was started after getting approval from
institutional ethical committee of Madras Medical College,
Chennai, Tamil Nadu, India. This trial was registered at
clinical trials.gov: NCT- 02735330.

JOP. Journal of the Pancreas - http://pancreas.imedpub.com/ - Vol. 20 No. 2 – March 2019. [ISSN 1590-8577]

57

JOP. J Pancreas (Online) 2019 Mar 29; 20(2):57-66.

Sample Size
This study was based on a retrospective study
undertaken by Carlos Chan et al. [12]. Pain control was
the primary endpoint. Based on the literature pain control
was recorded as 85% for Frey’ procedure. To have 95%
confidence interval and 10% clinically expected variability,
136 subjects would be required, 68 in each arm of the
study.
Formula used for this trial is,
N = [Z / d]2 × P × Q

N = 67.79 (68)

N = size per group; p = the response rate of standard
treatment group. Q = Complement of P. d = the real
difference between two treatment effect.
Inclusion Criteria

Patients considered for inclusion were those CCP
patients between 13 to 65 years of age, with a pain score
greater than 7, preoperative opioid use, must have desisted
from alcohol and smoking for at least 6 months and with
good performance status (ECOG ≤1- Eastern Cooperative
Oncology Group).
Exclusion Criteria

Patients with mild to moderate pain score, continuous
substance abuse, poor performance status (ECOG>1) were
excluded from the study.
Primary Outcome

Post-operative pain relief measured by Visual Analogue
Scale (VAS) (Range, 0-10) was the primary end-point of
this study.
Secondary Outcome

Izbicki pain score [8] improvement, decrease in opioid
analgesic consumption, weight gain, improvement in
exocrine and exocrine function, as well as improvement in
QOL were the secondary indicators.
Method of Study

The study comprised a single center, randomized
(simple), double- blind, placebo- controlled, parallel arm,
superiority trial. Randomization was undertaken at the
time of surgery by an office staff using a random number
table created with computerized software by a statistician
not involved in the study. Blinding and allocation
concealment was performed by using pre numbered
containers previously filled with either absolute alcohol
or saline according to the randomization chart which was
kept sealed by office staff until the end of the study. Both
subjects and response assessor were blinded.
Morphological and ductal anatomy was defined by
contrast enhanced computed tomography (CT) / magnetic
resonance cholangio pancreatography (MRCP). Pancreatic
head mass was defined if antero-posterior diameter of
head was >35 mm on CT. Type-1 pain was defined as

shorter episodes of pain separated by pain-free intervals
of several months. Type-2 pain was defined as prolonged
periods of persistent (daily) or clusters of recurrent severe
pain exacerbations. The small duct disease was defined as
those having duct diameter of less than or equal to 5mm at
the neck [12, 13].

Intra operatively anesthetists were informed
while performing the NCPB/Placebo. Peripancreatic
inflammation was diagnosed as inflammation extending
beyond pancreas involving retropritoneum and adjacent
structures noted by CT scan and confirmed during surgery.
Analgesics were given in the early post-operative
period in the form of epidural bupivacaine and tramadol
and beyond post-operative period given according to
WHO ladder (paracetamol, week opioids like tramadol and
strong opioids like morphine).

The pain score was recorded every 3 months by the
primary investigator Patients who had a VAS score of >3
and requiring increased opioid analgesics were considered
as failures of the procedure. Patients are considered as
opioid dependent when they required opioids even though
having mild pain score (<3) after surgery. The patients with
poor surgical outcome (failure) were referred to pain clinic.

Izbicki et al. proposed a scoring system in CCP using
4 variables with scores ranging between 0-100 for each
variable namely frequency of pain attacks, VAS sore,
analgesic medication(morphine related analgesic potency,
time of disease related inability to work [8]. Secondary
outcome measures were noted at the end of every 6
months. The mean values at the last follow up were taken
as end-points for assessment of secondary outcomes.
Standard questionnaire format of SF 12 Version-2 with
4 weeks recall protocol was used for QOL assessment.
Data Collection

The preoperative baseline details such as etiology,
morphology, associated complications and VAS pain score,
Izbicki pain score, weight loss, endocrine status, exocrine
status (fecal elastase) were collected on admission.
Additional procedures, the presence of chronic
peripancreatic inflammatory changes [1] as evidenced by
difficult Kocharisation due to adherent capsule and intraoperative complications were recorded during surgery.

Follow up details including pain relief measured by
VAS score and Izbicki pain score, analgesics requirement
weight gain, improvement in steatorrhoea (improvement
in fecal elastase>200 µg/g of stool when associated
with subjective reduction in foul smelling oily diarrhea),
improvement in diabetic status (insulin& oral hypoglycemic
agents requirement, HgbA1c), new onset diabetes (fasting
glucose, GTT) mortality and morbidity were noted.
Follow up data were collected every 3 months on an
outpatient basis. QOL assessment was done with a face to
face interview as outpatient basis every 6months. The last
follow up scores were used for analysis.
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Statistical Analysis
Statistical analysis was performed in SPSS version 20.
Continuous variables were presented as mean, standard
deviation and 95% confidence interval; categorical
variables were presented as frequencies. The chi-square
test and the Fisher exact test were used to analyze
categorical variables. The unpaired Student t test was
used to analyze continuous variables. Missing values are
treated with last observed value carried forward method.
P value <0.05 was considered statistically significant.
Factors found significant on univariate logistic regression
analysis were incorporated in to the multivariate logistic
regression analysis for odds ratio with 95% confidence
intervals to analyze the significant factors affecting the
outcome of surgery.
Procedure

All patients underwent Frey’s procedure irrespective
of the presence or abcence of pancreatic headmass [14].
Additional procedures were performed as indicated to
address specific complications. Operative procedures
were performed by a single team with 2 experienced
surgeons having more than 20 years of experience in
this field. NCPB was performed after the head coring but
before pancreatico jejunostomy, to avoid undue tension
over anastamosis.The fascia overlying the aorta and celiac
axis was not disected to facilitate diffusion of the drug or
placebo. NCPB was performed either with 20 ml absolute
alcohol diluted to 40 ml(50%) in study group or with 20
ml of saline mixed with 20 ml of distilled water in placebo
group using a 22 gauge spinal needle injected just below
the crus of the diaphragm, 20 ml on either side of celiac
axis in a four quadrant fashion.

RESULTS

Study Population
165 consecutive CCP patients admitted in our
department since January 2013 were screened for
eligibility (Figure 1). 29 patients were excluded (25
were not meeting the inclusion criteria and 4 patients
not willing to participate). After exclusion 136 patients
were included in our study. They were randomized in to
2 groups, one group was treated by Frey’s procedure with
NCPB (Group-I) and the other by Frey’s procedure with
saline as placebo (Group-II).

All patients in this study were taking opioid
preoperatively either continuously or intermittently
depending upon the type of pain. Pancreatic pain was the
most common indication for surgery. Type 2 pain was more
common in alcoholic CCP and in those with associated
complications (Table 1).

Combined ductal and parenchymal calcification pattern
(50%) was more common rather than pure ductal (45.5%)
and parenchymal (4.5%) calcification. Mean ductal diameter
was 7.3 mm. 36% of patients had small duct disease 60% of
the study populations had a pancreatic head mass. 50 % of
patients had peripancreatic inflammation.

Pseudocyst was the most common complication
followed by CBD stricture, venous thrombosis, GI bleeding,
ascitis, and gastric outlet obstruction (GOO). Most of the
CBD strictures were only radiological evidence of smooth
narrowing of distal intra pancreatic bile duct without any
biochemical changes like jaundice or elevated ALP (in which
the decompression of the head itself will produce good
relief) except in one case where persistent biochemical
changes were present which necessitated surgical bypass.
Notably the functional gastric outlet obstruction (gastro
paresis) was more (8.8%) with those having small duct
disease. Alcoholic CCP patients had more complications in
this study.
In addition to Frey’s procedure, additional
procedures were performed for complications of CCP.
After randomization the baseline variables are equally
distributed in both groups except for diabetes mellitus
which were more in NCPB group (p=0.002).
Morbidity and Mortality

One patient had intra operative hypotension. Grade
1 pancreatic leaks (n=2) were managed conservatively.
There were two grade 1 pancreatic leaks which resolved
on conservative management. One Grade 2 leak resolved
with percutaneous drainage under ultrasound guidance
and octreotide infusion. Pulmonary complications and
wound infections were more common in the placebo
group. The most common complication associated with
NCPB was diarrhea and postural hypotension usually
after the 2ndpostoperative day. All were successfully
treated conservatively with crystalloids infusion
(Table 1).
There were two postoperative deaths within 30 days
(1.4%),one in each group. One patient (group I) sustained
reactionary hemorrhage following Frey’s procedure
combined with distal pancreatectomy and splenectomy.
The second patient (group II) experienced splenic
vein thrombosis without varices but did not undergo
splenectomy, however developed massive gastrointestinal
haemorrhage and shock 28 days after surgery.One patient
(group I) died in a road traffic accident 6 months after the
procedure.
PRIMARY OUTCOME ASSESSMENT

There was a significant decrease (P<0.0001) in VAS
mean pain score in group I (NCPB) up to3 years of postoperative assessment (Figure 2). Few patients had milder
pain (VAS≤3) in the postoperative period either due to
complications or wound pain due to surgical procedures
in both groups. Even in this recurrence group, there was a
significant pain free interval of 4 months in group I. There
were twelve patients considered as treatment failures but
only one in group 1 (Figure 3a).
Out of twelve treatment failure patients seven
underwent successful CT guided celiac plexus neurolysis
and 4 had failed neurolysis (Figure 3b). One patient in
group 2 underwent revisional surgery and intraoperative
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Enrollment

Assessed for eligibility
(n=165)

Excluded (n= 29)
Not meeting inclusion
criteria (n=25)
Declined to participate
(n=4)

Randomized (n = 136)

Allocated to Frey’s
With NCPB (n= 68)

Allocated to Frey’s
With Saline
(n= 68)

Allocation

Received allocated
Intervention (n=68)

Loss of follow-up (n= 1)
Mortality-2(2nd POD, 6th
month)

Received allocated
Intervention
(n=68)

Short term Follow-Up
3years

Loss of follow-up (n= 1)
Non adherence of
Abstinence (n=1)

HPE malignancy-1

Analysed (n=68)

Mortality 1(28 days)

Analysis (ITT)

Analysed (n=68)

Figure 1. Consort Study Design.

ITT intention to treat analysis; HPE histopathological examination

NCPB. This patient was having centralized pain state and
was experiencing recurrence of pain every 2 months.
He underwent CT guided NCPB on three occasions and
continued to have a requirement for morphine.
SECONDARY OUTCOME ASSESSMENT

There was a significant reduction of all variables in
Izbicki score, when compared to preoperative value in both
groups, except for analgesic intake which was significantly
altered only in the NCPB group (85% vs. 13%, P<0.0001)
(Table 2). The overall improvement in Izbicki score was
86% in the NCPB group compared to 58% in placebo group
[P<0.0001] (Figure 4).

There was a significant reduction in dose and number
of patients requiring post-operative epidural analgesics
injection. 77.9% of patients in group I had completely
stopped opioids compared to only 36.8% in group II
(p=<0.0001). In group II 44.6% of patients had opioid
dependency when compared to 15.6% in group I. One
patient in group I (1.47 %) and 11 patients in group II
(16.18%) required increased dose of opioids or required
stronger opioids which represented a failure of the
procedure. Mean weight gain significantly high in group
I. In both groups there was an improvement in exocrine
function but this was not statistically significant (P=0.833).
There was a non-significant decrease (35%) in insulin/
OHA intake in group I. Interestingly; all six new onset DM
patients underwent distal resection (40%).
Quality of Life (QOL)

The QOL at 6 months of follow up showed a significant
improvement in group I patients (p<0.05). Both Physical
and Mental Health Composite Scales were better in group
I (Table 2).

FINAL OUTCOME ANALYSIS
The final success rate of the procedure was 98.5 %
in group I and 83.8% in group II (P=0.003). Even though
univariate analysis showed six parameters were having
an association with outcome, (Table 3) multivariate
analysis showed significance only for those having small
duct disease (p=0.006, OR 0.049; 95% CI, 0.006-0.421) as
shown in previous studies [15].

Non stratified Post–hoc analysis of the sub group of
patients having small ductal diameter (n=49) was done
to know which group of patients are good responders to
treatment (Table 4, Figure 5). In patients with ductal
diameter of 4.6-5 mm the pain relief was significant
(p=0.036). The relative risk reduction (RRR) was high for
4.1-4.5 mm diameter and least when the diameter was
between 4.6-5mm (0.34).

DISCUSSION

Concept of Multimodal Surgical Approach
There are three well known proposed theories for pain
in chronic pancreatitis namely ductal and parenchymal
hypertension, pacemaker and neurogenic theories [1,
16]. Other mechanisms are pancreatic ischemia, acute
exacerbations of CP, and complications from the pancreas.
The various mechanisms of pain namely nociceptive pain,
neuropathic, neurogenic inflammation, neuro immune
interactions are described in various articles [16, 17, 18,
19, 20]. All these mechanisms of pain when suspected must
be addressed to achieve a better result. Requirement of
multidisciplinary approach in the treatment of pain in chronic
pancreatitis is stressed by many authors (SDC.1) [21].
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Table 1. Baseline patient characteristics and demographic profile.

Patient characteristics
Sex

Male
Female

Age
Etiology

Alcohol
Idiopathic
Tropical
VAS
Type-1
Type-2

Pain score
Pain type
Weight loss
Sequale

Duration of symptom(years)
Type of calcification

Ductal diameter
Peri pancreatic inflammation
Head mass
Complications of CCP

Pain
DM
Steatorrhoea

Ductal
Parenchymal
Both

(AP diameter>35mm)
Pseudocyst
CBD stricture
Venous thrombosis
GI bleed
Ascitis
GOO/Vomiting
Additional procedures
Distal Pancreatectomy
Cholecystectomy
Splenectomy
Gastro Jejunostomy
CDD/HJ
Post op complications I)pulmonary complications
ClavianDindo Grade
Grade 1 leak$
Wound Infection
Diarrhea#
Postural hypotension#
II) Grade 2 leak$
Intra-op hypotension#
Psychiatric symptoms
III) Intestinal obstruction
IV)
V)Reactionary bleeding

Data are presented as Means ± SD &% or n(%)

NCPB(n=68)
72%(49)
28%(19)
36.44 ± 12.22
31%(21)
19%(13)
50%(34)
8.92 ± 0.67
51%(35)
49%(33)
7.72 ± 2.89
100% (68)
54% (37)
37% (25)
3.06 ± 2.40
44% (30)
6% (4)
50% (34)
7.44 ± 3.35
32(47%)
62% (42)
29% (20)
18% (12)
6% (4)
2% (1)
3% (2)
12% (8)
7% (5)
10% (7)
0
2% (1)
2% (1)
3% (2)
10% (7)
18% (12)
16.2% (11)
2.9% (2)
3% (2)
1.5% (1)
0
1%(1)
1% (1)

Placebo(n=68)
72%(49)
28%(19)
34.88 ± 11.29
37%(25)
12%(8)
51%(35)
8.91 ± 0.70
57% (39)
43% (29)
8.52 ± 3.77
100%(68)
28% (19)
34% (23)
2.77 ± 1.96
47% (32)
3% (2)
50% (34)
7.23 ± 2.78
35(51.5%)
57% (39)
40% (27)
24% (16)
7% (5)
4% (3)
7% (5)
6% (4)
15% (10)
6% (4)
2% (1)
0
0
1% (1)
13% (9)
24% (16)
0
0
1% (1)
0
1% (1)
0
1% (1)

P value
1.000†

0.441*
0.460**
0.902*
0.491**

0.163*
0.002*
0.720*
0.448*

0.694**

0.687*
0.607**
0.600**
0.207**
0.396**
1.000†
0.619**
0.441**
0.227**
0.171**
0.345**
1.000†

0.595**
0.396**
1.000†
1.000†

#
Complications related to NCPB; $Pancreatic leaks were graded as per ISGPF definition (International Study Group for Pancreatic Fistulas) *Independent
sample t test; **Pearson chi square test; †Fisher’s exact test

Large duct disease with >7 cm diameter responds well
to drainage procedures. Managing the chronic pancreatitis
with small duct disease is always a daunting task. The
predominant factor in pathogenesis of pain is neurological
[12]. Small ductal diameter is the independent predictor of
poor outcome following Frey’s procedure [15]. Few studies
have claimed that modified ventral pancreas excision
described by Izbicki [8, 12] and drainage procedures
with head coring show promising long term results but
at the cost of parenchymal loss [22]. Thoracoscopic
splanchnicectomy was extensively studied in the treatment
of small duct disease with good results [23].

Randomized controlled trials comparing surgery with
endotherapy have proved that surgery provides long
term pain relief (>80%) [24, 25]. Retrospective studies
[3] have shown that early surgery will benefit the patient
by delaying the endocrine and exocrine insufficiency and
providing better quality of life. As on current practice
the treatments followed after failure of Frey’s procedure
are increasing the dose of opioid analgesics, celiac plexus
block, if needed redo surgery for residual disease [26],
which either increases the cost as an additional procedure
in a separate setting, or increases the dependence of
opioids there by severely affecting the mental well being
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Mean Pain score at follow up
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2.00

41
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28
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1.00
9
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Patients

80

0.50
0.00

Follow-up
Group 1
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Figure 2. The mean values of VAS pain score up to the last follow up period are represented with linear graphical lines and the number of paints at a given
point of time are given at the top of each block.
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Figure 3. Recurrence and Reinterventions. (a). Recurrence in both groups with etiological subtypes. Failure rates are depicted as percentage. (b).
Reinterventions performed for the poor outcome patients. Failed attempts for 4 patients indicate difficulty in placing the needle due to altered anatomy in
the postoperative period.

Improvement in Izbicki Score

Reduction in %

100%
80%
60%

94%
82%

74%

85%

86%

81%
57%

58%

43%

40%
13%

20%
0%
FREQUENCY

VAS SCORE
ANALGESICS
NCPB
PLACEBO

DISABILITY DAYS

IZBICKI SCORE

Figure 4: The reduction in the Izbicki score in percentage when comparing the preoperative values of both groups is represented.

of the patient. Hence adding celiac plexus neurolysis to the
current standard procedure in a single sitting as a part of
multimodal approach will provide additional benefit to the
patient not only by improving the psychological wellbeing
but also by reducing the opioid intake thereby leading to a
better quality of life (Figure 6).

Intra Operative Neurolytic Celiac Plexus Block

Celiac plexus is the relay station for all visceral afferent
fibers [2]. There are two groups of celiac ganglia (right and
left) and its most reliable location is in relation to the celiac

trunk [27]. Pain caused by cancer or by chronic pancreatitis
which relay through celiac plexus can be treated using
NCPB [28]. It is traditionally used in the form of either USG,
CT or EUS guided techniques [29]. Intraoperative method
of NCPB was used originally for inoperable pancreatic
or advanced GI malignancies for effective pain relief and
offered good QOL [30, 31]. Surgical splanchnicectomy
offered good long term pain relief of about 46% up to
48 months after splanchnicectomy [32]. This technique
is extensively used for small duct disease. NCPB has a
better pain control compared with splanchnicectomy
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Table 2. Secondary Outcome Assessment.
Variables
Immediate post op -analgesics$
Drug
Bupivacaine
Tramadol
Weight gain (Kgs)
Post-operative opioid intake
Decreased intake
Stopped Opioids
Increased opioids/need strong opioids
Endocrine function
Improved
worsened
Not improved
Denovo DM/Impaired GTT
Exocrine function
Not improved
Improved
New onset steatorrhoea
QOL Assessment (SF 12-V2)

1 General health
2 Physical functioning
3 Role physical
4 Role emotional
5 Mental health
6 Vitality
7 Social functioning
8 Bodily pain
Physical Component Summary (PCS)
Mental Component Summary (MCS)
*Independent sample t test; **Pearson chi square test

NCPB (n=68)
Mean ± S.D

0.02 ± 0.12
127.94 ± 95.95
4.84 ± 2.8
n
%
14
20.59
53
77.94
1
1.47
(n=37)
13
35
11
30
13
35
1
1.47
(n=25)
14
56
11
44
2
3
NCPB
Mean ± S.D
53.13 ± 6.87
55.10 ± 3.22
54.02 ± 5.67
61.44 ± 3.63
63.53 ± 8.06
51.15 ± 5.90
53.45 ± 4.95
61.34 ± 6.46
54.45 ± 4.14
58.58±6.22

[33]. Intraoperative method of NCPB in combination with
lateral pancreatico jejunostomy was originally studied
for treatment of pain in CCP with a 94.4% pain relief in a
retrospective study of 34 patients. But this study was done
only on patients with large duct disease [12].

Various studies on CPB have shown conflicting results
with an average of 10%-40% long-term benefit beyond 24
weeks [34, 35, 36] with EUS guided techniques scoring over
image guided methods of block [37, 38]. Most of the studies
were done by plexus block using steroids/bupivacaine
rather than neurolysis. Alcohol as neurolytic agent was
studied mainly in pancreatic malignancy with 73%-85%
significant response [39]. But long term results beyond 1
year were not available when alcohol is used as neurolytic
for malignancy as this method is used only in those with
advanced malignancy. Regarding concentration of alcohol
solution we have used only 50% hydrated solution as
alcohol concentration greater than 50% might cause
neurological complications [17, 27]. Bilateral injection is
favored by most of the studies compared to unilateral and
central injections [38].
The basis for celiac plexus block is it abolishes the
visceral afferent sympathetic fibers that pass through the
celiac plexus and ganglion [39]. Upward migration leads to
coronary branch of vagus ablation and leads to hypotension

Placebo (n=68)
Mean ± S.D

0.11 ± 0.24
280.8 ± 152.8
1.39 ± 2.22
n
%
32
47.06
25
36.76
11
16.18
(n=19)
3
16
6
32
10
53
5
7.35
(n=23)
14
65
8
35
3
4
Placebo
Mean ± S.D
42.48 ± 8.94
41.97 ± 8.36
47.91 ± 9.18
56.32 ± 9.91
56.15 ± 10.59
42.78 ± 7.41
39.92 ± 11.15
47.42 ± 9.83
47.63 ± 7.92
46.70±8.98

Difference (95%CI)
0.049-0.018

196.22-109.65
2.59- 4.3
-

P Value

0.013*
<0.0001*
<0.0001*

<0.0001**
<0.0001**
0.003**
0.124**
0.888**
0.187**
0.098**

NCPB
Placebo
Norm based score
42.1
37.1
38.3
32.8
43.2
41.5
43.2
41.5
43.4
39.2
47.2
43.3
36.9
31
46.2
40.2
58.58
6.22
43.7
40.5

0.515**
0.515**
0.987**

P value
<0.0001*
<0.0001*
<0.0001*
<0.0001*
<0.0001*
<0.0001*
<0.0001*
<0.0001*
<0.0001*
<0.0001*

and more downward migration leads to ablation of plexus
around SMA which leads to more diarrheas. Splanchnic
vasodilatation caused by sympathetic blockade produces
both diarrhea &postural hypotension. It is usually mild
and manageable with crystalloid solutions [40, 41]. Its
incidence was higher when more injections injected below
the level of celiac axis and when a bilateral neurolysis was
performed. Hence we always inject more (30 ml) above
the celiac axis and 10 ml below in a 4 quadrant manner
and maintaining the patient in 45 degree head up position
for about 15 minutes meanwhile preparing the jejunal
loop for anastomosis to avoid upward diffusion of drug.
Possibly this could have produced lesser incidence of
intra operative hypotension in our series but with more
incidence of diarrhea and postural hypotension. The local
injection related pain, referred shoulder pain, paraplegia,
chronic debilitating diarrhea [27, 41] were never occurred
in our study population.
Benefit of celiac plexus block (CPB) was least with
previous pancreatic surgery and repeat blocks were
unhelpful [34]. Hence it is always better to assess the
patients at risk of developing recurrent pain and do it
intra-operatively in a single sitting. In contrast to previous
studies in which the effect of percutaneous NCPB is less
in chronic pancreatitis when compared to malignancy

JOP. Journal of the Pancreas - http://pancreas.imedpub.com/ - Vol. 20 No. 2 – March 2019. [ISSN 1590-8577]

63

JOP. J Pancreas (Online) 2019 Mar 29; 20(2):57-66.

Table 3. Logistic regression model for analysis of factors influencing outcome.

Univariate Binary Catogorical Logistic Regression Analysis

Variable

Age
Sex

Pain type

Symptomatic duration
Calcification type
Ductal diameter
Aetiology
Endo intervention(>2)
Head mass

Complication

Peripancreatic
inflammation
Variables

Category

Outcome =n (%)

Unadjusted

Good(124)

Poor(12)

<=30

46(37.1)

2(16.7)

Male

87(70.2)

11(91.7)

>30

78(62.9)

Female

10(83.3)

37(29.8)

1
2

≤3 years
>3 years
1

2 &3
<=5
>5

Tropical

Alcoholic

Idiopathic
No

Yes
No

1(8.3)

64(54.7)

10(83.3)

87(70.2)

3(25)

37(29.2)

9(75)

61(49.2)

11(91.7)

38(30.6)

1(8.3)

44(36.3)

9(75)

20(15.3)

3(25)

48(38.7)

Yes

9(75)

65(52.4)

Yes

67(54)

Yes

57(46)

0.528(0.136-2.047)

3(25)

59(47.6)

No

0.074(0.01-/0.423)

3(25)

76(61.3)

No

0.211(0.018-2.470)

9(75)

3(2.4)

9(75)

0.303(0.078-1.171)

2(16.7)

10(83.3)

Multivariate Regression Analysis

Symptomatic duration
Endotheraphy(>2)

*Factors having p<0.05 are included in multivariate analysis. CI confidence interval; OR odds ratio
Table 4. Subgroup Analysis (Small duct disease) n=49.
Poor outcome
1
3
5
2

Good outcome
2
15
13
8

•

0.369(0.057-2.406)

-

0.075
0.215

0.003*
0.356

0.083

0.026*

P value

0.093
0.997
0.996
0.297

P value
0.228
0.527
0.105
0.036*

LPJ
Ductal
hypertension

Pace maker

Complication

Neurogenic

• ADDITIONAL
PROCEDURES

Figure 5: Forest plot, representing the Odds ratio with 95% CI for the
subgroup of patients with small ductal diameter.

0.002*

0.006**

OR(95% CI)
0.066 (0.0008 - 5.494)
0.437 (0.0323 - 5.9260)
0.078 (0.0036 - 1.7139)
0.011 (0.0002 - 0.7583)

N=49

0.026*

0.049(0.006-0.421)
-

Peripancreatic
inflammation

0.005*

0.066

-

Ductal Diameter

0.147

0.097(0.008-1.167)

0.198(0.030-1.312)

Type of calcification

RRR relative risk reduction

0.170(0.036-0.809)

Adjusted OR (95% CI)

Paintype

Ductal Diameter
<3.5mm(3)
3.5-4 mm(18)
4.1-4.5mm(18)
4.6-5mm(10)

0.021*

0.148(0.018-1.212)

2(16.7)

121(97.6)

0.159(0.034-0.758)

0.040(0.005-0.322)

1(8.3)

60(48.4)

0.175

0.094(0.012-0.749)

11(91.7)

86(69.4)

0.339(0.071-1.616)

0.421(0.036-0.553)

1(8.3)

63(50.8)

P-value

0.214(0.027-1.716)

2(16.7)

53(45.3)

OR (95% CI)

RRR
0.66
1
0.34

•

DPPHR

•

NCPB

Figure 6. Multimodal approach, Multifactorial theories of pain in CCP are
depicted at the center with the needed procedures at the corner. NCPB
should be added to all patients as the extent of the neurogenic component
is poorly understood.
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due to adhesions which limits the diffusion of drug40, our
study has proved that neurolysis in chronic pancreatitis
using intraoperative method is effective as the diffusion
of drug is better when injecting the drug at 4 quadrants
in a controlled manner, when compared with radiological
and endoscopic techniques. If recurrence of pain occurs
repeated blocks after a neurolysis can be done even
though we had difficulty in 36% using conventional
percutaneous method. We want to express our view that
there is a difference in pain relief according to the mode
of neurolysis and this intra operative method is an easy,
controlled and better way of neurolysis even though it is
operator dependent. The diffusion of the drug is better,
bilateral injections can be done without change in position
unlike in EUS and percutaneous techniques and it can be
easily done by the operating surgeon himself without a
need for an endoscopic or interventional expertise more
importantly without adding much cost to the procedure in
a single sitting.
NCPB achieves better results in patients with small duct
disease. Smaller the diameter better is the response. But
if the patient is not responding to any kind of analgesics
and neurolysis prior to surgery (centralized pain state
[19]) the response to NCPB is still poor. The success rate
of the procedure in placebo group is fairly comparable to
previous study results (80-90%).There is even decrease in
early post-operative pain in NCPB group. The exact reason
for this is not known. But the possible mechanism that could
have caused this difference may be, less post-operative
ileus thereby decrease in the abdominal distension and
eventually the parietal wound pain.
NCPB improves weight gain significantly. It may be
explained by very good pain control and increased caloric
intake. The 35% decrease in insulin/OHA intake in group
I may be explained by the improved nutrition and mental
wellbeing with possible effect on diabetic status.

NCPB improves the QOL in all types of pancreatitis.
Various studies and RCTs on celiac plexus block also have
shown to improve QOL in both chronic pancreatitis and
unresectable pancreatic cancer [2, 41, 42]. SF36 is routinely
used for assessing the QOL in pancreatic pathology. SF -12
version 2 questionnaire is equally good compared to SF 36
and EORTC Qlq–C30 for evaluation of QOL in pancreatic
pain due to CP [43, 44, 45]. It is more reliable and easier
to use.
Since opiate dependency with annoying side effects,
increases the chances of centralized pain state [19] we
strongly believe that adding neurolysis definitely had
an additional benefit to these patients when combined
with a standard procedure especially addressing the
unidentifiable neurogenic mechanism rather than as an
adjunct to incomplete surgery.

CONCLUSIONS

In accordance with the suggested multifactorial origin
of pancreatitis pain and to address all well-known theories

thereby improving the QOL, we suggest combined NCPB
with Frey’s procedure for a complete solution in a single
sitting without affecting the morbidity and mortality.

LIMITATIONS & SUGGESTIONS TO IMPROVE

The injection of alcohol is operator dependent. Better
methods to identify the plexus/ganglion intraoperatively
and finding better agent for neurolysis may improve the
long term effectiveness of the neurolysis. This article may
shed some light on future combinations like neurolysis
with intraoperative lithotripsy [46], splanchnicectomy etc.
which can also theoretically give better results.
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