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SYNOPSIS 

We investigated the intraductal pressures of the 

pancreatico-biliary system in dogs with acute pancreatitis. 

Intraductal pressures were measured by the method of perfusion 

manometry. After the perfusion with saline (the common bile 

duct (CBD: 0.Bml/min, the pancreatic duct (PD: 0.2ml/min)), two 

parameters, the residual pressure (RP) and the pressure decay 

time (DT), were measured before and after the induction of acute 

pancreatitis. 

The RP of the PD was elevated after inducing severe 

pancreatitis. There were statistically significant difference 

of the RP of the PD between severe and moderate pancreatitis. 

In addition the DT of the PD was also prolonged in severe 

pancreatitis. There were significant difference of the DT of 

the PD between moderate and severe pancreatitis. On the other 

hand the RP of the CBD was also elevated in severe pancreatitis. 

There were statistically significant difference of the RP of the 

CBD between severe and moderate pancreatitis. However there was 

no significant difference between them concernig the DT of the 

CBD. 
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The histological examination of periampullary area in severe 

pancreatitis 

(papillitis) . 

showed measurable inflammatory changes 

However there was no such finding in moderate 

pancreatitis. Our results suggest that pressure measurement in 

the PD is useful for predicting the severity of acute 

pancreatitis because the pressure of both the PD and the CBD 

were elevated in severe pancreatitis but not in moderate 

pancreatitis and this difference is mainly due to the difference 

of the influence of pancreatitis to the periampullary region. 

INTRODUCTION 

In acute pancreatitis, especially hemorrhagic and 

necrotizing pancreatitis the mortality is very high in spite of 

vigorous treatments. 1 • 2 • 4 • 6 ) At present the cause of acute 

pancreatitis is not known yet, but the result is thought to be 

autodigestion of the pancreas per se by its own enzymes. 7
l 

On the other hand, it is well known that the pressure of 

the bile duct increases in acute pancreatitis and drainage of 

the bile duct is performed as one of the treatments. 7 ) One of 

the causes of increase in the bile duct pressure is thought to 

be the influence of pancreatitis on the periampullary area. 9 l 

In this concept it is considered that as the pressure of the 

pancreatic duct might be increased in acute pancreatitis due to 

the influence of inflammation on periampullary area and this 

increasing might augment the autodigestion of the pancreas due 

to reflux of pancreatic juice to acinar cells. 

In this study we observed the changes of the pressures in 

the pancreatic duct and the biliary system in severe 

(hemorrhagic and necrotizing) pancreatitis and moderate 

(edematous) pancreatitis in dogs. 

MATERIALS AND METHODS 

Operative procedures: 
Adult mongrel dogs of either sex, weighing 10kg to 15kg, 

were used for the studies. Food was withheld from dogs for 16 

hours preoperatively but water was given freely and dogs were 

anesthetized with sodium pentobarbiturate (25mg/kg) for 
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induction and maintenance. 

A midline abdominal incision was made in all dogs. The 

cystic duct and the end of the dorsal pancreatic duct were 

carefully isolated. A plastic catheter (atom tube Gfr) was 

introduced through the cystic duct into the common bile duct. 

Another plastic tube (atom tube 3fr) was inserted into the 

dorsal pancreatic duct(Fig. l). 

Pressure measurement of pancreatic duct and biliary tract: 

Both catheters were attached to external transducers (Nihon 

Koden TP400T, Japan) and connected to a multichannel direct 

polygraph (Nihon Koden W625G, Japan). After measurement of the 

basal pressure, saline was perfused into the common bile duct at 

a constant flow rate of O.Bml/min and then at a constant flow 

rate of o. 2ml/min into the pancreatic duct. In order to 

determine the characteristics of these systems, two parameters 

were measured: the pressure decay time (DT) and the residual 

pressure (RP) These parameters were measured in normal 

pancreas and at 12 hours, l, 2, 3, 4, 5 and 7 days after 

induction of acute pancreatitis. 

Fig. l 

Anatomy of the pancreatic duct and the 

common bile duct in dogs. A plastic 

tube (Atom tube 6 Fr) was introduced 

through the cystic duct into the 

common bile duct and another plastic 

tube (Atom tube 3 Fr) was inserted 

into the dorsal pancreatic duct for 

pressure measeurements in the common 

bile duct and the pancreatic duct 

respectively. 

Pressure measurement of pancreatic duct and biliary tract 

Perfusion start stop 

t t 

w Perfusion a: 
:::, preeeure : Oooal, gj -w Basal 

:limo -[ pn,sstn I (DT), (RP) 
~ 

Fig. 2 

.Analysis of the manometric tracing. 

(TIME) 
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The DT is defined as the time required to get a constant 

pressure after stopping the perfusion and the RP is defined as 

the constant pressure after stopping the perfusion (Fig. 2). 

These two parameters correlate with the resistance in the 

tenninal of the ducts. 

Production of acute pancreatitis: 

Acute pancreatitis was produced by a retrograde injection 

of deoxycholic acid (DCA) or trypsin through the indwelling 

catheter in the pancreatic duct. Severe hemorrhagic and 

necrotizing pancreatitis was produced by 20% DCA solution 

(0. 2ml/kg) (Fig. 3) and moderate edematous pancreatitis was 

produced by 2,000 U/ml trypsin (Machida, Japan) solution 

(2ml/kg) (Fig. 4). 

Histological examination: 

For histological examination of pancreas, dogs were 

sacrificed on the first, the fifth and the seventh days after 

producing pancreatitis. The tissue was fixed in Zamboni' s 

solution, paraffin embedded and staind with hematoxylin and 

eosin. 

Statistics: 
All values were expressed as the mean± one standard 

deviation. Statistical analysis were performed with Student's t­

test. A probabillty value that was less than O. 05 was 

considered statistically significant. 

RESULTS 

Alteration of the pancreatic duct pressure: 

In normal pancreas the RP was 39.5 ±4.7 cmH20. After severe 

pancreatitis was induced, the RP markedly increased reaching a 

peak 9 8. 6±67 . O cmH20 on the first day and then gradually 

decreased to a level of 53.0±32.5 cmH20 on the 7th day. However, 

it remained in the significant high level even on the 7th day. 

In contrast the RP slightly increased but almost remained in the 

nonnal range in moderate pancreatitis. There was a significant 

difference between severe and moderate pancreatitis on the second 

and the 3rd day. ( p<0.05) (Fig. 5). 
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The pancreatic DT was 15. 7 2:.9. 5 sec in control. In severe 

pancreatitis the DT was immediately delayed to 56.72:.30 . 5 sec on 

the first day and remained in the significant high level t i ll the 

3rd day and it returned to the normal range on the 5th day. In 

moderate pancreatitis there was no change in the DT. There was a 

sign i ficant difference between severe and moderate pancreatitis 

on the second (p<0. 01) and the 3rd day (p<0. 05) (Fig . 6 ) . 

Al teration of the c ommo n bile duc t p r essur e: 

The RP of the CBD was 9 . 3 !:. l. 9 cmH2O in control. After 

severe pancreatitis was induced the RP inc reased with pressure 

reaching a peak 20.l .±:. 10.4 cmH 2O on the first day. And it 

remained in the signifi cant high level for 3 days. On the other 

hand the RP in modera t e pancreatitis slight l y inc reased but was 

no t significant compared t o the c ontro l. Significant differenc es 

betwe en severe and moderate panc reatitis were observed on the 

first (p <0.05), the sec ond (p <0.05) and the 3rd day. (p <0.01) 

(Fig. 7) 

The DT of the CBD was 8.3 2:. 4.7 sec in controls. In severe 

pancreatitis DT was pro longed to 13.5 .±:_3 .4 sec on the first day. 

After the 3rd day the DT began to r eturn to the normal level. In 

moderate pancreatitis the DT remained wi t hin normal limits . 

However no significant differenc e was observed between severe and 

moderate pancreatitis throughout the experiments (Fig. 8). 

Fig . 3 

Can ine pancreas t wenty - four hours 

after the infusion of 20% DCA (severe 

pancreatitis) . The photomi crograph 

shows widel y spreaded bleeding and 

nec r os is o f the pancreas ( H & E x 

10 ) . 

Fig . 4 

Canine pancreas t wenty - four ho urs 

after the infus.i on o f 2000U/ml trypsin 

solution(moderate pancreat i tis) . The 

photomi crograph sh o ws edema and 

b l eeding of the interlobules o f t he 

pancreas ( H & E : x 1 0 ) . 
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The histological examination of peri-ampullary area of the 

canine pancreas 3 days after the infusion of 20% DCA was 

performed. There are marked edema of the muscular layer of the 

duodenum, destruction of the acinar cells and observable 

inflammation in the periampullary region (papillitis) due to 

severe pancreatitis (Fig. 9A and B) But no such inflammation 

occurred in moderate pancreatitis. 

THE PRESSURE DECAY TIME IN THE PANCREATIC DUCT 
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..._. severe (n=5) 
o----o moderate (n---5) 

AFTER PANCAEATITIS (days) 

Fig. 5 

The residual pressure in the 

pancreatic duct in severe (DCA induced 

) pancreatitis and moderate {trypsin 

induced ) pancreatitis. (mean± SD) . 

,, .,,, ,. indicates significantly higher 

pressure levels in severe pancreatitis 

compared with moderate pancreatitis. 

p<0. 05. 

Fig. 6 

The pressure decay time in the 

pancreatic duct in severe (DCA induced 

) pancreatitis and moderate (trypsin 

induced ) pancreatitis. (mean± SD). 

• * " indicates significantly longer 

time levels in severe pancreatitis 

compared to moderate pancreatitis. 

p<0. 05, * * p<0. 01 

Fig. 7 

The residual pressure in the common 

bile duct in severe (DCA induced ) 

pancreatitis and moderate (trypsin 

induced ) pancreatitis. (mean± SD). 

indicates significantly higher 

pressure levels in severe pancreatitis 

compared with moderate pancreatitis. 

* p<0.05, * * p<0.01 
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THE PRESSURE DECAY TIME IN THE COMMON BILE DUCT 

Fig . 9 A 

......... severe (n=S) 
o--o moderate (n=S) 

AFTEA PANCAEATlTIS (days) 

Periampullary area of t h e c anine 

pa ncreas 3 days after t h e infusion o f 

20% DCA. There are marked edema of 

the muscular l ayer of the duodenum and 

destruct i o n o f the aci na r c ells. (H &E 

: X 4). 

Fig . 8 

The pressure decay time in t he common 

bi l e duct i n severe (DCA induced ) 

panc r eat i t is a nd mo d e ra te ('l'rypsin 

induced ) pancreatitis . (mean ± SD) . 

Fig . 98 

Photomicro graph i s an en largement of 

t he area o u tlined in figure 9 A. It 

sho ws marked edema of t he muscular 

lay er and infiltra tion of inflammation 

eel ls into the interstitum(H & E : x 

20) . 
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DISCUSSION 

In this report we observed the influence of periampullary 

inflammation caused by acute pancreatitis on the intraductal 

pressures in the pancreatico-biliary system in dogs. We used two 

parameters: the residual pressure (RP) and the pressure decay 

time (DT) . These two parameters are thought to ref lex the 

resistence in the end of the duct and the function of the papilla 

of Vater. 5 > We observed measurable elevation of the pressures in 

the PD and the CBD (increasing of the RP and prolongation of the 

DT) in severe pancreatitis. However, there were no observable 

changes in the case of moderate pancreatitis. Stolte et a1 8 > 

reported the pathological changes in the papilla of Vater in rat 

with acute pancreatitis and that this changes were the cause and 

the consequence of pancreatitis. Histological examination of 

the periampullary region in dogs with severe pancreatitis showed 

marked edema of the periampullary region. However there were no 

such findings in moderate pancreatitis. It seemes likely that 

the elevation of the pressures in the PD and the CBD in severe 

pancreatitis is mainly due to papillary dysfunction by the 

influence of inflammation on the periampullary region. The 

difference of the pressures in the PD and the CBD between severe 

pancreatitis and moderate pancreatitis is thought to be due to 

the difference of influence of inflammation on the periampullary 

area. But the reason why DT of CBD was no significant difference 

between moderate and severe pancreatitis is unknown at this 

present and under investigation. The pressure measurement in the 

pancreatic duct is worthwhile in predicting the severity of acute 

pancreatitis. The elevation of the pressures in the PD itself 

makes a chance to reflux of the pancreatic juice to acinar cells 

and accelerates the autodigestion of the pancreas. Placements of 

stents and drainage in the PD in acute pancreatitis by using 

endoscopic technique has been already reported. 3 ) Our 

preliminary data showed that drainage of the pancreatic duct 

after inducing severe pancreatitis made an improvement of 

pancreatitis judging from the histological findings of pancreas. 

It is possible that drainage in the PD will be a useful treatment 

for acute pancreatitis. The effectiveness of the pancreatic duct 

drainage on the treatment of acute severe pancreatitis is under 
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investigation. 
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