
INTRODUCTION
Acute pancreatitis is inflammation of the pancreas with
edema, necrosis and hemorrhage. Gallstones and alcohol
are the most important non-iatrogenic etiologic agents.1

Post-Endoscopic Retrograde Cholangiopancreatography
(ERCP) pancreatitis is the most important cause of iatro-
genic pancreatitis. Post-ERCP pancreatitis is a serious
complication and etiology is multifactorial.2

The incidence of post-ERCP pancreatitis is reported to
be between 2-10%.3 The clinical progress is mild in 85-90%
of the patients, and necrotising pancreatitis with multi-
organ failure is encountered in 10-15% of the patients.4,5

Although the underlying mechanism of pancreatitis is not
fully understood, the activation of mechanical, hydrostatic,
chemical and allergic reactions, proteolytic enzymes and
inflammatory pathways are the most important causes of
pancreatitis.3,6

In ERCP procedure, contrast agent is administered directly
into common bile duct (CBD) and Wirsung. Contrast

agent supposedly causes damage to the acinar cells on
direct contact.4,6

Although various pharmacological medications and
technical variations are suggested in minimising the rate
of post-ERCP pancreatitis, studies evaluating the anti-
inflammatory effect of the dexketoprofen trometamol
are very limited.7 Dexketoprofen trometamol S - (+) - 2-
(3-benzoylphenyl) propionic acid tromethamine salt is an
analgesic, anti-inflammatory and anti-pyretic drug for
the nonsteroidal anti-inflammatory drug group.8,9 The
mechanism of action of non-steroidal anti-inflammatory
agents are related to the reduction of prostaglandin
synthesis by the inhibition of the cyclooxygenase path-
way. In addition, the inhibition of prostaglandin synthesis
also affects other inflammatory mediators, such as kinin,
leading to an indirect effect in addition to direct effect.
Dexketoprofen inhibits prostaglandin synthesis centrally
and peripherally.8,10

In this study, the aim was to evaluate the efficiency of the
dexketoprofen trometamol administration on decreasing
the toxic damage of contrast agent on pancreatic tissue,
leading to pancreatitis, in an experimental rat model.

METHODOLOGY

This experimental study was conducted at Faculty of
Medicine, Research and Animal Laboratory of Bezmialem
University, Istanbul, Turkey in January 2018. The Animal
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ABSTRACT
Objective: To evaluate the efficacy of dexketoprofene trometamol solution following the administration of contrast agent
for Endoscopic Retrograde Cholangiopancreatography (ERCP) in decreasing the rate of pancreatitis, in experimental rat model.
Study Design: Experimental study.
Place and Duration of Study: Faculty of Medicine, Research and Animal Laboratory of Bezmialem University, Istanbul,
Turkey in January 2018.
Methodology: Forty Wistar-Albino® male rats of 250-300g were divided into 4 equal groups. Group I underwent
cannulation; group II had cannulation with saline; group III had cannulation and contrast agent; group IV had cannulation
with contrast agent and dexketoprofene trometamol intra-muscular (IM). Twenty four hours following the procedure, the
rats were sacrified and pancreatic tissues were examined histopathologically, with evaluation of blood levels of leukocyte,
glucose, SGOT, LDH, amylase, and C-reactive protein (CRP) level. Histopathological grading of acute pancreatitis was
performed using haematoxylin and eosin staining.
Results: Mean levels of amylase and leukocyte were found to be significantly higher in groups II, III, IV when compared
to group I (p=0.001). CRP level was found to be highest in group III (p=0.001). Histopathological grade of pancreatitis was
found to be significantly higher in groups II, III, IV than group I (p: 0.001, 0.001, 0.028, and 0.001, respectively). Scores of
edema, acinar necrosis, inflammation and perivascular infiltration of group III were higher than in group IV (p=0.001).
Conclusion: Intra-muscular administration of dexketoprofen trometamol during ERCP procedure may be beneficial in
decreasing the rate of post-ERCP pancreatitis, as shown by histopathological and laboratory profile.
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Research Ethics Committee's approval was obtained
from Faculty of Medicine, Bezmialem University, Istanbul,
Turkey. Following the approval, the research was
conducted at the same University laboratory. Forty
Wistar-Albino® male rats of 250-300 g were seperated
into 4 randomised groups, with 10 rats in each group.
All the experimental protocols were carried out in
accordance with the Guide for the Care and Use of
Laboratory Animals, Eighth edition (2011).

All animals were housed at standard laboratory
conditions with 12-hour light and dark cycle and food
and water ad libitum before and after surgery. After the
experimental procedure, the animals were individually
placed in cages and kept at room temperature (22°C).
All surgical procedures were performed under sterile
condition.

At the begining of the experimental procedure, all rats
were weighed, which was recorded. Rats were anaes-
thetised with intra-muscular injections of ketamine
hydrochloride (50 mg/kg) and Xylazine (10 mg/kg).

In this experimental model, bile duct was cannulated
transduodenally, and following the clamping of the
hepatic duct with a bulldog clamp, saline solution and
contrast agent were administered at 30 mmHg
pressure.11 With this procedure, an ERCP procedure in
obstructive cases that led to retrograde flow of bile to the
pancreatic duct, such as stasis due to choledochal
stones, edema and tumors of pancreatic head was
simulated (Figure 1). A sphygmomanometer cuff of a
pediatric blood pressure device was prepared to provide
50% diluted iodinated contrast agent (300 mgI/ml) under
30 mmHg pressure. For group IV, dexketoprofen
trometamol was administered via intra-muscular route
for anti-inflamatory effect.

Forty Wistar-Albino® rats were assigned in four groups.
The rats were shaved and then prepared with povidone-
iodine. A midline (5 cm) laparotomy was performed.
Then, the abdominal organs were explored. In all groups,
the common biliopancreatic duct cannulation was
performed by transduodenal with 24G catheter.

In group I (cannulation group, n=10) after cannulation,
the abdomen was closed without performing any other
procedure.

In group II (Isotonic group, n=10), the hepatic duct was
clamped following the cannulation with a small bulldog
clamp and 0.5 ml isotonic NaCl (saline) was injected at
30 mmHg pressure. In group III (Contrast group, n=10),
the hepatic duct was clamped with a small bulldog clamp
following the cannulation and 0.5 ml 50% diluted
contrast agent was injected at 30 mmHg pressure. In
group IV (Contrast plus dexketoprofen trometamol
group, n=10), the hepatic duct was clamped with a small
bulldog clamp following the cannulation and 0.5 ml 50%

diluted contrast agent was injected at 30 mmHg
pressure. After a slight tension on the foot of the left leg
to be injected, the muscle mass located on the dorsal
back of the thigh, thigh area midway between the back
of the knee and the base of the tail was palpated and
0.25 ml dexketoprofen tremetamol solution was injected.
The abdomen was closed with 3-0 silk suture in all the
groups.

Twenty-four hours later, after the procedure, all rats were
re-anesthetised. Following laparotomy, blood samples
were collected by intracardially for biochemical analysis,
then the rats were sacrificed by cervical dislocation. For
histopathological examinations, the duodenum and
whole pancreas tissue were harvested. Blood samples
were taken for counting the blood levels of leukocyte,
platelet, amylase, glucose, C-reactive protein (CRP),
lactate dehydrogenase (LDH), aspartate aminotransferase
(AST-SGOT). Specimens were routinely processed
and embedded in paraffin wax. Pancreas tissue sections
of 5 m thickness were stained with hematoxylin and
eosin. Schmidt's method with regard to edema, acinar
necrosis, hemorrhage, fat necrosis, inflammation and
perivascular infiltration scores was used for presence
and grade of acute pancreatitis.8

In the descriptive statistics of the data, median lowest,
highest, frequency and ratio values were used. The
distribution of the variables was measured with the
Kolmogorov-Simirnov test. For group analyses, Kruskall-
Wallis test was used and intergroup analyses were
performed with Mann-Whitney U-test. SPSS 22.0
programme was used in the analysis.

RESULTS

Neither complication or nor mortality was encountered
during the experimental procedure. Histopathological
examination of specimens revealed acute pancreatitis
in all the groups. A homogeneous distribution was
determined between the groups in medians of body
weight (p=0.407). There was statistically a significant
difference between the groups regarding glucose, CRP,
LDH, amylase, and SGOT levels, and leukocyte and
platelet counts (p <0.001, Table I).

On subgroup analysis of biochemical parameters of
pancreatitis criteria, it was observed that all values were
high, especially in the contrast group, and all values
were decreased statistically, significant in dexketoprofen
trometamol (IM) group (Table II).

Leukocyte count, SGOT, glucose, LDH, amylase values
of group I were statistically lower than group II and III (all
p=0.001). Platelet count, CRP, LDH and SGOT values of
group I were statistically higher than group IV (all
p=0.001). Amylase value in group IV was statistically
higher than group I (p=0.041).
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Glucose, LDH, amylase and SGOT values of group II
were statistically significantly lower than group III
(p=0.003, 0.001, 0.001, and 0.001, respectively).
Leucocyte and platelet count, glucose, CRP, LDH,
SGOT values of group II were statistically higher than
group IV (p=0.006, 0.001, 0.023, 0.001, 0.001, and
0.001, respectively).

The mean values of leukocyte and platelet count,
glucose, CRP, LDH, and SGOT in group III were
statistically higher than group IV (p=0.002, 0.001, 0.001,
0.001, and 0.001, respectively).

Serum levels of SGOT, CRP, LDH and platelet count
were significantly lower in group IV when compared
to other groups (p=0.004, 0.001, 0.001 - 0.001, 0.001,
0.001 - 0.019, 0.001, 0.001 - 0.001, 0.001, 0.001 for
groups 1, 2, 3 and 4, respectively).

Histopathological assessment of the pancreatic gland
was consistent with acute pancreatitis showing inter-
stitial edema, inflammation and perivascular infiltration,
acinar necrosis, hemorrhage and fat necrosis in all
experimental groups (Figure 2a-d).

A statistically significant difference was found in the
pathological evaluations of the groups. In group II, acinar
necrosis, inflammation and perivascular infiltration
scores were significantly higher than group I (all p=0.002).

All of the damage scores were significantly higher in
group III, when compared to group I and IV (p=0.001,
0.001, 0.035, 0.001 - 0.004, 0.011, 0.143, and 0.035,
respectively). In group III, scores of edema, acinar
necrosis, hemorrhage and fat necrosis were significantly
higher than group II (p=0.004, 0.035, 0.025, and 0.061,
respectively). In group IV, edema, inflammation and
perivascular infiltration scores were found to be
significantly higher than group I (p=0.035, 0.001, Figure 3).

Medical prevention of post-ERCP pancreatitis
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Table I: Biochemical analysis of the groups.

Group I Group II Group III Group IV p

Median (Min-Max) Median (Min-Max) Median (Min-Max) Median (Min-Max)

Weight 422.5 (396-488) 424.5 (367-463) 390.5 (345-485) 427.0 (364-544) 0.407

Leukocyte 8.1 (4.56-11.26) 12.3 (6.91-16.87) 13.6 (9.06-25.22) 9.27 (4.8-11.79) <0.001

Glukose 111.5 (82-252) 134 (118-212) 206 (134-263) 123 (80-163) <0.001

Platelet 765000 (685000-991000) 789000 (650000-994000) 778000 (48000-936000) 611000 (538000-756000) <0.001

CRP 0.21 (0.12-0.99) 0.19 (0.11-0.23) 0.18 (0.11-0.99) 0.01 (0.01-0.02) <0.001 

LDH 672.5 (265-1514) 949.5 (685-2203) 1946.5 (890-2242) 382.5 (346-691) <0.001 

Amylase 2613 (912-5366) 3851 (2507-6357) 6609 (3569-8563) 4056 (1745-8510) <0.001 

AST 533 (256-635) 711 (581-1028) 965 (703-1363) 276 (210-365) <0.001 

Kruskal-Wallis. AST: Aspartate Aminotransferase. LDH: Lactate dehydrogenase. CRP: C-reactive protein.

Table II: Histopathological examination of the groups.

Group I Group II Group III Group IV p

Median (Min-Max) Median (Min-Max) Median (Min-Max) Median (Min-Max)

Edema 2 (1-2.5) 2.5 (1.5-3.5) 3 (2.5-3.5) 2.5 (2.5-3) <0.001

Acinar necrosis 1 (0-2) 2.5 (1-3.5) 3.25 (1-4) 2 (0.5-3.5) <0.001

Hemorrhage and fat necrosis 1 (0.5-2.5) 1 (0-2) 2.25 (0.5-3) 1 (1-2.5) 0.028

Inflammation and perivascular infiltration 0.75  (0.5-3.5) 3.25 (1-3.5) 3.75 (2-4) 2 (2-4) <0.001

KW: Kruskal-Wallis

Figure 1: Transduodenal cannulation of common pancreaticobiliary duct.

Figure 2a: Hematoxylin-eosin (H-E) staining (400X). Fat necrosis and
severe inflammation (H & E X400). 



DISCUSSION

Acute pancreatitis is occurred due to calculi of the gall-
bladder and alcohol abuse, and it is a multifactorial
process. Which mechanism triggers pancreatitis has not
yet elucidated. It has been also reported that there may
be seen life threatening attacks following ERCP, with a
rate of 0-5%.3

Acute pancreatitis starting with acinar cell damage and
secretion of inflammatory mediators caused by a
cascade of reactions that leads to clinical presantation
may range from asymptomatic disease or a life-
threatening extra pancreatic situation such as systemic
inflammatory response syndrome (SIRS) or multiple
organ dysfunction syndrome (MODS).12,13

Following acinar cell damage, amylase and lipase
release into the systemic circulation in the early stage of
pancreatitis. Pancreatic amylase and lipase secretion
and elevated levels are the most important predictors of
pancreatitis. It increases in serum begin in 2-12 hours
and reaches its peak value between 12-72 hours. In
uncomplicated cases, the levels come back to normal
range in a few days’ duration.14

A number of anti-inflammatory drugs such as NSAID,
steroids, anti-metabolites, antiproteases, antioxidants,
heparin, risperidone have been studied to block the
inflammatory cascade for preventing post-ERCP pan-
creatitis.15 Indometazine and diclofenac administered
rectally are the most effective NSAID on pancreatitis.16-18

The mechanism of post-ERCP pancreatitis is multi-
factorial. The procedure related risk factors of post-
ERCP pancreatitis include difficult and multiple
cannulation of papilla and/or pancreatic sphincter,
hydrostatic, chemical and/or allergic damage caused
injection of contrast agent, pre-cut sphincterotomy and
perforation caused by the thermal effect of electro-
surgical unit on bile duct or ampulla and unexperienced
endoscopist.3,6,19

The contrast medium is given directly into common biliary-
pancreatic duct during the ERCP. Although it has been
reported in the literature that contrast agents have direct
toxic effect on ductal, epithelial and acinar cells.20,21 The
occurrence of post-ERCP pancreatitis independent from
the osmolarity of the contrast agent.4,22

In this experimental study, efficacy of dexketoprofene
trometamol was evaluated, after the administration of
contrast agent on post-ERCP panceratitis. In group III,
damage scores, biochemical markers and leukocyte
count were found to be considerably high. The similar
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Figure 2c: Hematoxylin-eosin (H-E) staining (400X). Severe inflammation
between acinar areas (H & E X400). 

Figure 2d: Hematoxylin-eosin (H-E) staining (400X). Severe acinar necrosis
is apparent (H & E X400). 

Figure 2b: Hematoxylin-eosin (H-E) staining (400X). Moderate inflammation
and edema at the intercellular spaces (H & E X400). 

Figure 3: Comparison of the Histopathological injury scores of the groups.



damage scores, biochemical findings and leukocyte
count in groups II and IV, may be an indication of the
advantageous effect of dexketoprofene trometamol in
decreasing pancreatic damage.

CRP, which is used to assess the severity of acute
pancreatitis, with scoring systems such as Ranson and
Apache, is an acute phase reactant.23 In group III,
amylase and CRP levels were found to be significantly
higher than other groups. Similarly, amylase levels were
significantly lower in groups II and IV, than group III. In
group IV other prognostic factors such as leukocyte,
AST and LDH were lower than group I, II, III.

Biochemical and histopathological pancreatic damage
parameters were in correlation with pancreatitis, and
found to be highest in group III, similar in groups II and
IV. With those results, it was found that dexketoprofene
trometamol may be effective in decreasing the destructive
results of the chemical effect of contrast agent.

CONCLUSION

Dexketoprofen trometamol was found to be useful for
controlling the post-ERCP pancreatitis. There is a need
for randomised controlled trials on large groups of patients.
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