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ETIOLOGY AND PATHOGENESIS OF ACUTE PANCREATIC 
NECROSIS, A REVIEW AND ANALYSIS OF 9 CASES. 

Byron L. Nestor 

SENIOR THESIS PREqENTED TO THE COLLEGE OF.MEDICINE, 
UNIVERSITY OF NEBRASKA, OMAHA, 1-945. 



Introduction 

Acute P3,ncreatic necrosis has long i�trigued 

both the clinician and in thologist. For the clinician 

this disease until recently has been considered almost 

an autopey diagnosis, while th�, pathologist is still 

seeking to clarify its µ3.thogenesis. 

Most investigators confirm the poor d1agnost1c 

ratio in this disease. Von Schmieden and Seben1ng(l927), 

in reviewing 1,510 cases in their collected series, found 

that a correct diagnosis was made in only 21.8% of the 

cases, and a sug�eeted or alternative d1al!llosis in an 

additional 17.5%. McWhorter(l932), in reporting 64 cases 

collected from the records of members of the Chicago 

Surgical Society, found that a correct diagnosis was made 

1n only 12%. In Lyneh's(l94o) series of 18 cases,as well 

as the present group of 9 cases, the clinical diagp._osis 

was not made on any of the pat1ente. 

The history of acute pancreatic necrosis 1n 

America extends back to Matthew Baillie (1820}, the first 

to describe the disease in this country. Cliisaen 1s 

credited by Archibald (194o) as being the first to pre-· 

sent in 1842 the clinical picture as it is recognized 

today. Archibald presents an interesting review of the 
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historical development of our knowledge of the disease. 

He cites Rokitansky and Klebs as describing in 1861 and 

1870 respective1y the particular condition of pancreatic 

hemorrhage with severe symptoms. Friedrich was the first 

to present a complete picture of the disease in 1861. 

It was Reginald Fitz (1889), however, whose 

classical pa.per on acute pancreatic necrosis presented 

both the clinical and pathological aspects of the disease, 

as well as establishing for the first time an acceptable 

classification. Fitz discussed acute pancreatitis as a 

process separate from acute hemorrhagic pancreatitis , 

and thought that inflammation came before hemorrhage . 

Fitz subscribed to the p;eneral theory of the time that 

the essential cau9e lay in a bacterial infection, for 

the influence of Pasteur and Lister still dominated 

scientific thought. Fitz laid the ~roundwork for our 

present day knowledge of the disease. 

Because of e arly lack of a greement as to the 

pathology of acute pancreatic necrosis, there has been 

some confusion in the literature re garding its nomencla

ture. Fitz first classified acute pancreatitis accord

ing to three types: 

1 . Hemorrhagi c 
2. Gane;renous 
3. Sunpurative 

Opie and :?eakins ( 1909) showed, however, that the es-
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sential pathological lesion is not inflammatory, but 

rather a necrosis of pancreatic cells or mass es of 

cells. This is primary . They suggested t.hB.t what was 

previously called acute herr,orrha gic pancreati tis ought 

instead to be called acute hemorrhagic necrosis. Guleke 

(1912) suggested using simply the term acute pancreatic 

necrosis, since hemorrha ge, gangrene and suppuration are 

merely complications. This desi gnation has been in 

general use in the German medical literature for many 

years . The term "acute pancreatitis" is used for only 

thoge uancreatic diseases thou~ht to have an underlying 

inflammatory origin. In the American and English liter

ature " a cute J;Rncreati tis II has through usage become en

trenched as the term of choice for all a cute forms of the 

disease. Because acute pancreatic necrosis is a more 

accurate and descriptive term it will be used through

out this paper . 

The purpose of this thesis is to review the 

controversial literature relating to the cause and de 

velopment of acute pancreatic necrosis , to analyze all 

proven cases of the disease seen at the University hospi

tal, and fina J ly to offer several hypothesises as to its 

etiolo~ and patho~enesis . 



--4--

Pathologl_ 

The basic pathological picture of acute pan

creatic necrosis is fairly well a~reed upon by authors 

of present day texts. Perhaps the most concise descrip

tion of the pathology of the disease is that of Foot 

( 1940) • He states that " grossly the pancreas appears 

'shot to pieces'; shows many areas of hemorrhage and is 

crumbling and friable. Hemorrhage, necrosis, or actual 

suppuratlon may 1-- e found. Peritoneal fat in the neigh

borhood is flecked with small, w'bitish - yellow, opaque, 

and firm areas that look like bits of soap, and in fact 

are much like soap; the escape of lipases from the de

stroyed pancreas saponifi es the neutral fats of the adi

pose tissue." 

" Microscopic examination is not revealing, for 

the afflicted pancreas has become a mass of hemorrhage 

and necrotic pancreatic tissue, with much fibrin depo

sition and polymorphnuclear infiltration. The adipose 

cells become semi - opaque masses of slightly granular 

material that stains very poorly . At the margins are 

many lipo-p'l-ia~es which have en F!,orged fat droplets and 

bi ts of necrotic fat. Varying derrrees of the disease 

may result in pathological pictures ran e;ing from slight 

·ro:c·a1. n:e.croB is ·to ma-ss'i ve tissue des·truct:ion..'" 

The later literature on the pathology of acute 
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i:ancreatic necrosis conta ins several descriptions of 

lesions claimed to be s pecific for t he disease. Th ese 

descriptions will be discussed later as each relates it

self to the etiological concept presented. 

Etiolo ~ical ConceQts 

Perhaps the most suitable classifica tion to use 

in reviewing the etiological literature of acute pancre

atic necrosis is that of McWhorter (1932). This will be ' 

modified sli ghtly for convenience of presentation. 

A. Infectious Ori gin 

1. Invasion of pancreas along lymphatics. 
2. Invasion of the pancreas from the blood 

stream. 
3. Infection by extension along the pancre

atic ducts from the duodenum or bile ducts. 
4. Direct infection from infected foci. 
5. Infection following activation of bacteria 

and their toxins in the normal gland. 
6 . Infection by bacterial invasion from ad

jacent altered viscera 

B. Non-infectious Ori gin 

1. Mechanical or Obstructive 
a. Stone in the common duct or in the 

~mpulla of Vater. 
b. Spasm of the sph i ncter of Oddi. 
c. Edematous occlusion of the ampulla of 

Vater. 
2. Chemical: activated pancreatic ferments 

resu].ting from: 
a. Reflux of bile 
b. Reflux of duodenal contents 
c. Autolyais 
d. Metaplesia of the epithelium of the 

" 
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pancreatic duct. 
e. Alcohol 

3. Degenerative changes in the pancreas. 
a. Changes secondary to benign or 

malignant tumors. 
b. Changes resulting from vascular degen

eration, hemorrhage or occlusion. 
4. Trauma 
5. Miscellaneous 

C. Combination of two or more factors. 

Of the many theories concerning the etiology 

of acute pancreatic necrosis, the first to be considered 

by many investigators as the answer to the problem was 

t hat of invasion of infection along the pancreatic 

lymphatics • 

This theory was first suggested by Klippel and 

Lefas (1899) as a likely cause of acute pancreatic necro

sis. Maugeret (1908) failed to effect an acute pancre

atic necrosis by producing a chemical cholecystitis in 

do~s following the introduction of formaldehyde and char

coal into the gall bladder . She believed, however, that 

the swelling and interstitial edema of the :p3ncreatic 

gland demonstrated that infection may be propagated to 

the pancreas from the biliary passages by the ly~phatic 

route. 

The work of earlier investigators such as 

Sappey (1885), Hoggan (1880)~ Cuneo (1903) and ' others 

had demonstrated the free lymphatic communication be -
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tween the biliary tract and the , pancreas. Franke ( 1911), 

by injecting the lymphatics of the ga ll bladder with dyes, 

was able to trace their course to the celiac lymph glands 

and the lymph channels about the head of the pancreas. 

He did not, however, demonstrate that the injected mat

erial entered the substance of the gland. 

The concept of lymphatic invasion was given 

support by Deaver ( 1921), Judd ( 1921), Arnsperger ( 1911) 

and Graham (1922). After Kodama (1926), in an author

itative study, failed to demonstrate direct lymphatic 

connections between the gall bladder and pancreas,Graham 

and his coworkers(l928) retracted their original con

clusions as being erroneous. 

Archibald (1919) entered the controversy by 

stating that spread of infection by this route would be 

blocked by intervening nodes and would demand retrograde 

flow of lymph. Moynihan (1925), on the other hand, count

ered with the postulate that chronic infection may well 

have blocked the nodes draining the gall bladder and that 

this would cause a retrograde flow of lymph to the pan

creas. 

Kaufmann ( 1927) demonstrated that after an 

acute infection of the gall bladder prod~ced in animals 

it was not uncommon to find bacteria present in the pan

creas, but bacteria could also be found as a result of 
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this bacteremia in the tissues of most of the organs of 

the body. No pathologic evidence to suggest the pres

ence of acute pancreatic necrosis was found in the ani

mals. 

Wangensteen, Leven and Manson (1931) disposed 

of the lymphatic theory of spread in a definitive manner. 

After their experiments on do gs they concluded that nec

rosis of the pancreas in no case followed the establish

ment of acute cholecystitis. Direct injection of 

bacteria into the substance of the pancreas failed to pro

duce necrosis. They reasoned that 11 If lyrnphogenous in

fection were the chief etiologic factor in hemorrha~ic 
• 

pancreatitis, we would certainly expect to see it more 

commonly with the acute forms of cholecystitis, for it is 

well known that lymphangitis is common with acute infec

tions and rare in chronic infections. Were this 'lymph

atic theory' true it would be difficult to explain the 

safety of conservative treatment of acute cholecystitis. 11 

With these arguments in mind, and considering that cul

tures from the gland and peritoneal exudate are commonly 

sterile in acute pancreatic necrosis (Archibald 1919), 

they concluded that 11 lymphogenous spread of infection 

very rarely my be held responsible for acute hemo

rrhagic pane reati tis. 11 
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A corollary of the "lymphatic theory" is that 

of blood stream invasion of the pancreas. In rare cases 

bacterial invasion of the pancreas from the blood stream 

may produce acute pancreatic necrosis, either by meta

static foci in the presence of pyemia or by extension of 

infectious thrombophlebitis. Rosenow (1921) found that 

streptococci isolated from·the tonsillar crypts of pat

ients who were suffering from disease of the biliary 

tract had an elective affinity for the gallbladder and 

pancreas when injected intravenously into animals. 

Streptococci of unrelated strains showed no such local

ization. Kaufmann - (1927), however, injected bacteria 

directly into the portal vein and found that a ~eneral

ized bacteremia was the result. The organisms were then 

not only isolated from the pancreas but from almost all 

of the other body tissues as well. Microscopic sections 

of the :p3.ncreas revealed low grade perivascular round 

cell infiltration. 

Blood borne metastatic lesions complicating 

mumps have been observed by investiga tors for many years. 

Brahdy and S~heffer (1931) reported 156 cases of clinic

ally suggestive acute pancreatic necrosis in 8306 cases 

of epidemic parotitis. They reported two autopsies which 

confirmed the diai:i;nosis, but in 1:::oth cases the pancreas 

was edematous, congested and enlarged, not the typical 
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picture of acute pancreatic necrosis. Farnam (1922) re

ported a case of acute pancreatic necrosis followin g 

mumps. Streptococcus viridans was isolated from the peri

toneal exudate. 

Acute pancreatic necros is secondary to an acute 

infectious disease such as typhoid fever, scarlet fever 

or diphtheria is a rare complication and usually results 

in suppurative pancreatitis. Acute pancreatic necrosis 

resuJting from bacteria] invasion by an infective throm

bus or embolus is most infrequent, but when it is recog

nized the pancreas is found to be the ~site of either 

single or multiple abscesses. 

In a series of 35 cases presented by Lewison 

( 194o), only three patients were found to have had an 

infection of the upper respiratory tract immediately 

prior to the onset of acute pancreatic necrosis. No 

further evidence to incriminate the more obvious foci of 

infection could be uncovered from his records or from the 

protocols of other investigators. 

The theory that bacterial invasion along the 

pancreatic d11cts from either the duodenum or the bi le 

ducts is one of the causes of acute pancreatic necrosis 

has been proven true experimentally. Egdahl (1907) 

noted clinically that in 32 of 105 cases of acute pan

creatic necrosis there were associated GI disturbances 
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which could be directly invoked in a causal relation

ship. It has been suggested that these lesions occur 

by direct extension of bacteria through an altered in

testinal wall, although the mechanism of this process is 

vague. 

Von Schmieden and Sebening (1927) reported 50 

cases of invasion of the duct of Wirsung by ascarides 

with resultant pancreatic necrosis. This demonstration 

of the ability of motile organisms present in the duoden

um to enter the pancreatic duct is virtual proof that 

infection and irritation may be secondarily responsible 

for the production of some cases of acute pancreatic nec

rosis. Polya (1912) made injections of bacteria into the 

pancreatic ducts of 12 dogs and only once succeeded in 

causing acute pancreatic necrosis . 

Direct extension from infected foci as an 

etiological factor is mentioned only for completeness. 

There have been many cases of so-called acute pancreatic 

necrosis reported aR resultin~ from penetration of a 

duodenal ulcer into the pancreatic parenchyrna , but the 

pathologic mechanism of this process remains obscure. 

In summarizing the theories of the infectious 

origin of acute pancreatic necrosis it becomes evident 

that this concept lacks universality. Although perhaps 

a factor in a very small number of cases, the fact remains 
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that it has never been substantiated clinically. This 

concept is interesting as it relates itself to the devel

opment of our knowledge of the subject, but should now be 

discarded in light of our newer understanding of the 

disease. 

The activation of bacteria present in the 

normal gland as a cause of acute pancreatic necrosis has 

been given only slight consideration by most authors on 

the subject. Andrews, Rewbridge and Hrdina (1931) offer

ed some support of the idea by investigating the role of 

Cl. welchii in the productio~ of peritonitis. Using dogs, 

they concluded that the action of bile supposedly aids 

in permitting local tissue permeability by these organ

isms. There is no evidence, however, that the powerful 

hemolysin produced by Cl. welchii is related to the hemo

rrhage ·and necrosis: associated with acute pancreatic nec

rosis. 

The question of bacterial activation of normal 

gland contents as the cause of the toxemia and death seen 

in the disease has, on the contrary, been the subject of 

some controversy. Sweet (1915) reported a series of ex

periments in which he compared the toxicity of non-proteo

lytic and proteolytic pancreatic juice ~ He found that 

non-proteolytic pancreatic juice was harmless on intra

peritoneal injection into animals, but ~hat the injection 
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of a like amount of pancreatic juice activated by intest

inal juice produced severe toxemia and death . This same 

procedure was repeated by th~ intravenous route and the 

same results were obtained . He then concluded that much 

of the toxemia of acute pancreatic necrosis was the re

sult of systemic absorption of activated trypsinogen. 

Dragstedt et al. (1934) were critical of these and earl

ier experiments on the basis of inability to rule out 

bacterial contamination. They, in turn , injected 50cc. 

of contaminated active pancreatic juice intraperitoneally 

into one dog which died of toxemia in 24 hours. The 

animal showed no evidence of fat necrosis. Active pan

creatic juice was sterilized by passage through a Berke

feld filter. This solution was then injected intraperi

toneally into three dogs in amounts varying from 110 to 

170 cc. No toxemia or pancreatic necrosis occurred, and 

all of the animals lived. This experiment was then re 

peated on a 1,arge · series of mice, and the same results 

were obtained. They concluded from these studies that 

some other factor than absorption of pancreatic enzymes 

from the peritoneal cavity was responsible for the tox

emia of acute pancre atic necrosis. 

The belief that autodi ~estion of pancreatic 

tissue and subsequent absorption was the toxic factor in 

the disease was also emphasized by Sweet (1915) . The 
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evidence consisted in the transplanting of the pancreas 

of one animal into the peritoneal cavity of another 

under strictly aseptic conditions. The recipient animal 

died in toxemia. Dragstedt and bis coworkers again 

challenged these results on the same basis of inability 

to rule out bacterial contamination. Tower (1926) had 

reported t h at sh e successfully cultured bacteria from 

t ri e normal pancreas in 15 of 16 do l2'.s. Dragstedt et al. 

confirmed these results with the finding of positive cul

tures in 76% of 17 normal glands. They then repeated tre 

transplantation experiments of Sweet and found that 12 

of 18 animals died. In 11 of the 12 animals they were 

able to culture an anaerobe "resembling, if not identical 

with Cl. welchii 11 from the peritoneal exudate. This 

experiment would indicate that death resulting from such 

transplantation procedures can be ascribed to the absorp

tion of bacterially activated pancreatic contents and not 
r 

to the absorption of pancreatic contents alone. 

Dragstetit and his colleague s continued their 

ex-oeriments by transplantin~ five autoclaved pancreases 

into the peritoneal cavity of do gs. No 111 effects were 

observed. Muscle, liver, and pancreatic tissue were then 

di gested in vitro by sterile pancreatic juice. The toxi

city of the sterile di gestant mixture was compared with a 

similar contaminated di gestant mixture by i~traperitoneal 
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injection of mice. It was found that the sterile digest

ant mixture uniformly produced no toxic effects, while 

in the majority of cases the contaminated mixture was 

fatal. 

They then conducted what they considered an al

most critical experiment by implanting a sterile mixture 

of ground autoclaved pancreas(containing inactivated en

zymes) and sterile activated pancreatic juice into the 

peritoneal cavity. No toxemia resulted. They felt that 

they had 11 proved conclusively that neither activated 

pancreatic juice nor the products resulting from diges~ 

tion of dead pancreas within the abdomen · by pancreatic 

juice are sufficiently toxic to produce the picture(of 

acute pancreatic necrosis) when bacteria commonly found 

in the intact pancreas are first removed" • 

In ev~luating Dragstedt's transplantation ex

periments involving sterile pancreases it must be re

membered that the trypsin within the pancreas has been 

destroyed. The fact that acute nancreatic necrosis does 

not occur when implanting sterile pancreases does not 

rule out the possibility that trypsin may still _be the 

main etiological factor in the production of the disease. 

Although Dragstedt recognizes this cri ticism·~of his work, 

he has conducted no experiments to clarify this point. 

Dragstedt and his co-workers could find little 

in the literature to support their contention t hat bact-
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erial contamination was the responsible factor in ·tox

emia of acute pancreatic necrosis. They cite three cases 

where Cl. welchii were isolated, and one case in which 

aero~enes capsu1atis was held responsible. They attrib

ute the lack of literature on this subject to the fact 

that surp!:'isin~ly few attempts to culture the necrotic 

pancreas have been made. By inference the opinion has 

grown that the majority of cases of acute pancreatic nec

rosis are sterile. 

Von Schmieden and Sebening (1927) reported that 

of 184 cases studied by culture, 103 were positive and 81 

were negative. The results are difficult to evaluate be

cause of the nature of their study. In ten of their own 

cases, only one was positive , and that might have· 1:leen 

a contaminant. Rich and Duff (1936) and Smyth (1940) 

both state that they were unable to find evidence of 

bacteria often enou~ in microscopic sections to consjder 

this as a factor in t½e disease. 

In summing up the theory that bacterial activa

tion of the normal pancreas is responsible for the tox

emia of acute pancreatic necrosis we must conclude that 

there is only scanty evidence favoring this hypothesis. 

Experimental proof is incomplete because of inability to 

rule out the factor of intrapancreatic trypsin, while 

clinical confirmation has not been forthcoming. Further 

study of this problem is indicated. 
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The the ory which has attracted the most sup

port to date is that of bile retrojection into the pan

creatic duct . This concept be gan with the classic au

topsy findin~ of Opie (1901) in which a gallstone im

pacted in the diverticulum of Vater acted to occlude the 

common orifice of the bile and pancreatic duct. This 

obstruction had the effect of creating a continuous 

closed ch annel . Opie (1901) admitted that anatomical 

peculiarities of the ampulla of Vater do not permit this 

sequence to take place in all individuals . 

Opie (1903) measured the diverticulum of Vater 

in 100 specimens and found 89 instances in which the two 

ducts joined to form a common opening . The diameter of 

the ampulla was greater than the len ~th in 21% of the 

cases, t hus making partial occlusion of the orifice by a 

spherical stone obviously impossible . 

Opie and Meakins (1909) analyzed 100 autopsy 

specimens and found that a common o:t:ening into the duo

denum existed in 89% of the cases . In only 30% of the 

cases was the distance from the qstium to the apex of 

the ampulla great enough to allow formation of a common 

channel by an impacted biliary stone . 

Thus it can be seen that althou gh Opie first 

suggested the common channel t heory he was well a ware of 

its limitations . 1iftuch has been en n tributed to the li t-
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erature regarding the relation of common channel forma

tion to acute pancreatic necrosis. 

Mann and Giordano (1923) found that in only 

3.5% of 200 routine autopsies was it anatomically pos

sible for obstruction of the ampullary exit to convert 

the ducts into a continuous channel. They ligated the 

bile duct below the entrance of the pancreatic duct in a 

series of adult r-:roats . Bile was not forced into the pan

creas except after a considerable time , and then on1y 

when under maximum pressure . Acute pancre a.tic necrosis 

did not result fran this procedure 

Bisgard and Baker (1940) working on goats , con

firmed the work of Mann and Giordano (1923). They ob

served that acute pancreatic necrosis did not occur in 

adult goats upon Jip;ation at the level of the ampulla. 

This procedure , however, resulted in very young goats 

getting the disease. 

Cameron and Noble (1924) approached the prob

lem of the emptying of the ducts into a common a.mpulJ a 

by s tudyin~ fresh rrater i al . 't'hey examined 100 fresh 

specimens by plqcing a AID811 bi J iary Btone into the am

pulla and injecting colored fluid into the common duct. 

They found that regurgitation occurred into the pancrea

tic duct in 66% of routine autopsy prodeedin~s . In 74% 

of the cases an ampullary communication was present. 
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Hozapfel (1930) reported tbat in 201 of 50 bodies 

studied the biliary and pancreattic ducts were united and 

presented a common opening into the same papilla, wheras 

in 60% they op~ned separately into the same papilla. 

It is unfortunate that similar studies of the jncidenceaf 

9 common channel formation in patients with acute pancre

atjc necros1R were not alRo made. 

Nol fer ( 1931) produced a common c0 annel in dogs 

by connecting the two ducts with a cannula and found that 

pancreatic juice readily flowed into the biliary tree . 

Wangensteen et al . (1931) found that retrojection of bile 

into the pancreatic duct under the influence of contrac

tion of the gall bladder caused pancreatic necrosis in 

the cat with a fair degree of re gularity (60%) . This re 

gurgitation was caused by li 6aturing the ampulla . Fatty 

foods were fed through a gastrostomy tube, no substances 

being introduced into the du ct system . The rarity with 

which any evidence of pancreatic necrosis wa.s observed 

followin~ Rimple estab]ishment of a common channeJ ( once 

in seven cases) a s compared to 15 of 31 cases when fatty 

meals were added bespeaks of the sienificance , according 

to the authors, of easier activation of pancreatic ferment 

at the height of digestion . That contraction of the ~ 11 

bladder may have been a factor in the production of acute 

pancreatic necrosis is indicated by the decreasing inci 

dence of pancreatic necrosis ( three of eleven cats) after 
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excision of th~ gall bladder . 

Elman (1940) quotes the work of Bottin who an

astamosed the bi le and pancreatic ducts in doi;,;s and fail

ed to produce acute oancre a:, i c necrosis . Popper ( 1942) 

states that the presence of a common channel was noted 

in 16 of 18 cases of acute pancreatic necrosis. In the 

majority of these cases pancreatic juice had entered the 

bile passages, but only in a few of them had bile en

tered the pancreas. He assumes that an extension of the 

process of activation from the bile ducts to the congest

ed pancreatic ducts takes place, although he does not- ex

plain the mechanism. 

Dragstedt et al. (1934) stated that the direc

tion of flow of bile and pancreatic juice depends upon 

an anastamosis between the mitnor and ma,1o r pancreatic 

ducts and if the duct of Santorini is opened or dlosed. 

Bile can flow into the pancreatic ducts if patency and 

anastamoses are present because the pressure of the pan

creatic secretion is bypassed. The reverse process can, 

of course, also occur. 

Colp and Doubilet (1938) have gathered the sta

tistical evidence relating to common channel formation. 

This is presented in table 1. (see page 21). Although 

some of the authors are in marked disagreement as to the 

percentage of cases in which a stone in the ampulla 
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Author Number of % of Cases % of 6ases in % of eases in 
Cases with common which stone of which ducts 

ampulla. ampulla might emptied separ-
form common ately. 
channel. 

Ruge 43 75 

Opie 100 89 30 11 

Baldwin 90 78 - 32 

Oser 100 - 32 

Von Schmieden 
& Sebening 35 - 32 · 

Judd 170 - 4.5 

Mann & 
Giordano 200 - 3.5 --
·cameron & 
Noble 100 74 66 -
Belou 50 - 54 30 

TABLE I (Celp & Deubilet 1938) 
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might form a common channel, there seems to be a fairly 

general acce ptance of 30 to 60% as t h e correct ~igure. 

Several isolated cases of acute pancreatic nec

rosis caused by rare types of common channel formation 

are reported in the literature. Robins (1926) describes 

a case of the disease in which there was bile and gall

stones present in a dilated i:a,ncreatic duct. McGowan 

(1945) presents a case of stricture of the ampulla of 

Vater causing a reflux of bile, which in turn caused a 

pancreatic necrosis. 

The data relating to the presence of chole

lithiasis in association with acute pancreatic necrosis 

is presented in table 2(see page 23). Most writers re

port this figure as varying from 40 to 75%. 

Arch ibald ( 1913) introduced a provocative con

cept by contending that spasm of the sphincter of Oddi 

could convert the common bile duct and main pancreatic 

duct into a common channel. He observed that the sphinc

ter of Oddi in cats was rarely overcome by a hydrostatic 

pressure of less than 600 mm. of bile. He then introdu

ced solutions of iron and water into the gall bladder at 

pressures of 300 to 800 mm . and demonstrated by special 

stains that this solution had been driven into the pan

creas due to resistance of the sphincter. 

Continuing this work, Archibald and Brow (1919) 
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Data on Association of Cholelithiasis 
with Acute Pancreatic Necrosis. 

l. Egdahl ( 1907). Reported i;i:allstones in 42% of a 
series of 105 cases. 

2. Guleke (1912). Inquiry of 437 cases showed calcul
ous obstruction at the ampulla present in only 1.4% 
of cases. Stones present in common bile duct in 5%. 

3 ~ Jones, ( 1922). Found · gallstones in 50% of 42 cases. 

4. Von Schmi eden and Sebenin~ (1927). In a series or · 
1278 cases colJected from nFrmgn clinics, a ~all 
9tone at the ampulla recorded in only 4.4% of cases. 
A stone was -ore sent in common duct in 13 .61 of cases. 

5. Eliason and North(l930). Reported gallstone8 in 71% 
of cases of acute pancreatic necrosis. · 

6. Fallis and Plain (1939). In 26 cases found that 
stones present in 68(, ampullary stones in 41, with 
a normal gall bladder pr~sent in 27% of cases. 

7. Molander (1946). In a series of 158 cases found that 
36% of males and 68% of the females had associated 
~alls tones. 

8. Present Series (1947). Stones present in 3 of 9 cases 
(30%). Common duct stone present in 1 case (11%). 

Table 2 
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substituted bi le for the iron solution and found that 

they could produce the typical picture of hemorrhagic 

necrosis of the pancreas. They concluded that the dis

ease was due to reflux of bi le against the resistance of 

the sphincter. Spasm of the sphincter was caus.ed by in

stilling hydrodl loric acid into the duodenum. 

Boyden ( 1937) showed that closure of the pan

creatic duct is accomplished primarily through the lay

er of circular muscle which is common to both bile and 

pancreatic ducts. The production of a common channel by 

spasm of the sphincter of Oddi would thus appear to be 

anatomically improbable although physiologically possi

ble. 

Mann and Giordano (1923) argued against Archi

bald's theory of spasm by showing that the usual position 

of the muscle fibers ofthe sphincter is proximal to the 

termination of the common bile duct. Some of the fibers 

pass around the pancreatic duct as well as the m mmon 

bile duct. Although there is a great variation in the lo

cation of thewe muscle fibers it appears that there are 

only a few possibilities where Archibald's theory might 

apply. 

Wangensteen et al. (1931) agree as to the possi

bility of Archibald's theory being true, but state that 

regurgitation of bile by such a means remains to be dem-
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onstrated in man . He was unable to effect regurgitation 

of bile in cats without mechanical blockage . Wangensteen 

and his co-workers found that single factors such as ob

struction of pincreatic ducts, chemical stimulation of 

the vagus nerve with pilocarpine and the presence of 

bile in the substance of the pancreatic gland were all 

ineffective in ca using acute pancreatic ne cro sms. When 

any of these factors acted jointly with another factor, 

t ~ey were, however, capable of producin~ the disease . 

Another etiological factor in theproduction of 

a common ch annel was suggested by Weiner (1903). He of

fered the hypothesrs that edema of the ampulla of Vater 

might so deform its normal structure so as to produce a 

common channel with retrojection of bile into the pan

creas. Balo and Ballon (1929) supported this idea . They 

suggested that it might exist in association with acute 

or chronic diseases of the biliary tract. In their ex

amination of autopsy material they noted evidence of pan

creatic retention due to obstruction at the ampulla of 

Vater. This obstruction was the result of traumatic pas

sa~e of a stone associated with an edematous occlusion or 

a late stricture, or was possibly the result of a local

ized inflammation. Lewison (1940) presents evidence of 

edematous occlusion of the ampulla seen in an operative 

case of acute pancreatic necrosis. 
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Williams and Busch ( 1907) described an autopsy 

in a case of fatal pancreatic necrosis in which they 

found the :p3,pilla of Vater dilated and gaping with a 

small stone a little further down in the bowel. They 

offered the theory that duodenal contents might be for

ced back into the common duct by arrhythmic duodenal 

contractions and so possibly into the pancreatic duct. 

9uch a patulous papilla as found by Williams and Busch 

will explain very few cases of the disease. 

Hess(l905) suggested that antiperistaltic move

ments of the intestine, frequently associated with enter

itis, may aid in forcing gastric or duodenal contents in

to the pancreatic duct. Anatomic evidence fails to sup

port this view. Regurgitation of duodenal contents is 

prevented by the oblique, valvelike entrance of the am

pulla of Vater, which under increased intraduodenal pres

sure serves to close the ampulla more effectively and 

prevent reflux. 

Arch ibald (1940) questions the effectiveness of 

t h is mechanism in causin~ the disease. He states that 

when t he papilla of Vater is incised, as in a transduo

denal choledochotomy for the removal of stones impacted 

at the papilla, an ope~ation always followed by a perman

ent gaping of the ampulla, there is no record of result

ing pancreatic necrosis. He tried to force the sphincter 
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by use of hi~h pressure and creating a elosed sac from 

the pylorus to the duodenum . Be was able to force the 

sphincter in only one case and concluded that although 

this mode ofcausation was clinically possible it still 

would account for only a small majority of cases. 

Seidel (1910) experimentally caused low duo

denal obstruction and noted that it was followed by sta

sis, regurgitation and so-called acute pancreatic nec

rosis, but Dragstedt (1934) has challenged the evidence 

obtained from this experiment as being incorrectly inter

preted . 

Best and Hicken (1935) were able to visualize 

the pAncreat.J c duct cholanR:ioo:raphically because of re

flux of lipiodol into the pancreatic duct in four of 

nine cases of biliary disease. Using this same method 

Leven (1938) studied 91 patients with gall bladder dis

ease. He demonstrated reflux• -of bile into tbe pancrea

tic duct in the absence of organic obstruction in 16 

cases, with only five cases of obstruction showing this 

reflux. 

Colp and Doubilet (1938) compared the inci 

dence of biliary reflux into the pancreatic duct by use 

of cholangiography with that of finding amylase in the 

biliary tract drainage in cases or · chronic cholecystitis. 

They demonstrated by cholano:iography that filling: of the 
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pancreatic duct occurred in the absence of organic ob

struction in 20% of 37 cases studied. This reflux into 

the pancrea:.ic duct occurred in seven of ten cases in 

which amylase was present in t he biliary drainage and 

in none of the 25 cases in which it was absent. 

Mirizzi (1942) studied the- functional dis

turbances of the biliary duct system by cholangio graphy 

and concluded that reflux of lipiodol into the pancrea

tic duct seen on cholangio graphy is not a mechanical or 

passive process, but rather due to an active biliary 

flow in the oppos1te direction. He concluded that a re

flux of lipiodol into the pancreatic duct is a character

istic x-ray finding of a biliary II dystonia11 of the 

sphincter of Oddi. He considered this to be a function

al disturbance. Mirizzi (1942) further reports that in 

11 dystonia11 of the sphincter the pancreatic duct is di

lated and tortuous and has the "morphologic aspect" 

which · indicates re pe .9-ted increased tension in the duct, 

both because of stagnation of panc reatic s e creti ons and 

reflux of bile. Thi s would indicat e that reflux of bile 

i nto the pancreatic duct occurs in patients showing no 

si gns of acute :p3.ncreatic necrosis. 

In summarizin~ t h e bi 1e retroJection tbeory it 

is a pparent th at t'here is an anatomica 1 possibi1i ty for 

either a g,a 11 st one, s :r,:asm of the ep hincter of Oddi, or 
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edema of the sphincter to cause the formation of a 

common channel. Eyen the supporters of this theory, 

however, admit that there are many cases -in which the 

above factors cannot possibly be responsible for the 

f orma ti on of such c!,_ co mmori ch anne 1 • 

Although Wangensteen et al. ( 1931} states 

that "biliary disease is the ro mmon denominator of 

acute pancreatic necrosis" , Weiner and 1'ennant ( 1938) 

prefer a different baseline of comparison. They empha

s1ze the fact that aJthou~Jl the incidence -of gall bladd 

er disease is 50-75% hivl:ler in pg.tients with acute pan

creatic necrosis, the incidence of acute pancreatic nec

rosis in pa tients with @11 bladder disease is only 

slightly, if at all, hie:,her than in general autopsy 

series. 

The method of clinical investigation which 

seems to be the most helpful in the clarification of 

t h e problem of path9genesis i .s that of choiangiogr a phy. 

As described above , present studies reveal that biliary 

reflux into the pancreatic duct in the absence of or

gani c obstruction is not an uncommon occurence in chole

cystitis. Yet these cas-ee show no acute pancreatic nec 

rosis . 

It is apparent that bili a ry backflow into the 

pancreatic duct occurs many more times (as evidenced by 
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cholangiography} than docs acute _pancreatic necrosis . 

It would seem, then, that the formation of a common 

channel should be considered merely as another one of 

the II trigger m·echanisms" acting upon a susceptible uan

creas , and that the cause of this -susceptiblity should 

oe the factor occupying our attention. 
_:_ 

l t was the master French physiologist,- Claude 

Bernard {1856), who first recognized the fact that ir

ritating substances introduced :Within the pancreat-i c 

ducts could cause acute pancreatic necrosis . He pro

duced the disease oy injecting olive oil and bile into 

the pancreatic duct . 

Opie (1901) and Flexnar and Pearce (1901) dem

onstrated that the injection of- 5 cc . or more of- bile 

into the pancreatic duct and sµbsequent ligation will 

produce a fatal pancreatic nec:nosis in a majority of 

cases. Flexner and Pearce (1901) also demonstrated 

that the injection of 16 cc . of blood into -the duct was 

without effect . 

Flexner ( 1906) demonstrated that the power of 

bile to cause pancreatic lesions is attributable to the 

cytolyttc propertj es of sodium taurocholate and other 

bile salts . Sel1ards (1908) observed that local nec 

rosis followed the injection of bile into the parotid 
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gland. Tatum (1916) was able to demonstrate a marked 

cytolytic activity for bile on tissue by immersing small 

blocks of various tissues in bj_}e at body temperatures. 

Archibald (1929) showed that bile diverted into the pan

creatic duct is not only capable of producing glandular 

necrosis, but can produce intense edema of the glBnd. 

Polya (19oe) found that the injection of ac

tive trv:p3 in into tbe -pa,ncrea tic duct precipitated 

acute pancreatic necrosis in practically every experi

mental attempt . After inactivation of the trypsin by 

heat the injection of the same amount gave no results. 

The amounts used were under 5 cc., tending to rule out 

acinar rupture due to excess fluid. His conclusions re

lated the results to the proteolytic activity of the 

t rypsin . Mann and Giordano( 1923) and Mccaughan ( 1934) 

were cri tica 1 of these conclusions, believing instead 

that moderate amounts of any high ly irritating fluid 

injected into the duct under pressure would distend and 

rupture the ductal-acinar system, thus fqvoring the de

velopment of acute rencreatic necrosis . Sa1 ler and 

Speese (1908) suggested that the great variety of sub

stances that cause pancreatic necrosis on injection in

to the ducts is proof that mechanical distention of the 

ps,ncreatic tissue is the destructive agent. Dragstedt 
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et al. do not feel that this objection is valid in 

view of the many reports that the injection of equal 

amounts of bland substances does not produce necrosis. 

The prevailing opinion of these early inves

ti'2'.,ators that bi le caused the disease by activation of 

intra~landu.1ar trypsirtoi;,;en with sub~~ent autodi12:estion 

and spillage of pa.ncrea.+ ic contents into the peritoneal 

cavity was to go virtually unchallenged until Dra~stedt 

and his co-workers presented their ingenious experi

ments. 

They believed that pancreatic necrosis was 

mainly theresult ofthe destructive action of the bile 

salts, try:p3in merely acting as a scavenger of the sur

rounding dead proteins. They first demonstrated that 

living tissue was not affected by immersion into highly 

proteolytic pancreatic juice but became re erotic after 

being pb ced in bi le. Demonstrating excellent research 

technique, t~ey conducted a qeries of window implant ex

periments in which the 7 i ving pancreas wa s expose d to 

the di gestant action of gall bladder bile in one group 

of animals and to the action of duodenal contents in 

another. Only the former group regularly developed 

acute J}ancreatic necrosis. 

Rich and Duff (1936) are critical of these re-
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sul ts. They suggest that the surface of the pancreas 

in contact with the duodenal juice we.s destroyed and re

placed by scar tissue. They claim that the same result 

was noted by Rosenbach (1911) in similar experiments. 

They further remark that Dragstedt and his co-workers 

apparently overlooked the fact that since the pancreas 

remained unharmed af~er implantation in the duodenum 

belovv the ampulla, their experiment argues equally well 

a gainst the view that the pancreas can be injured by 

bile . 

Another criticism of their work may be men

tioned at this point. They do not adequately rule out 

the possibility of pancreatic juice acting intracellu

larly rather than showing any destructive action on 

the outside of the pancreas. It is known that cer

tain parasitic organsisms have anti-trypsin substances 

in their cell walls and it may be that acinar as well 

as other cells have similar anti-trypsin substances. 

This point awaits clarification by the biochemist. 

Dragstedt et al. offered the alternate hypo

thesis that after the initial attack of bile has been 

repulsed by the exudation of serum or even frank hem

orrhage the protective colloids die. As a result pro

teins are then promptly digested by the tryptic pro-
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teinase and polypeptidase of the pancreatic juice, 

with bile salts being freed for further destructive 

action. 

In spite of their interesting experimental 

work Dragstedt et al: are unable to account for the 

many cases in which there can be no regurgitation of 

bile into the pancreas, nor does their hypothesis 

allow for the later findings of cholangiography in 

cases of biliary disease that regurgitation of bile 

into the pancreas occurs more often than does acute pan

creatic necrosis . 

Rich and Duff (1936) have approached the prob

lem of pathogenesis in a thoughtful and well executed 

piece of experimental work. They believe that most cases 

of the disease are the result of partial obstruction to 

the outflow of secretion. Pancreatic juice escapes into 

the surrounding tissues as a result of distention and 

rupture of acini and ductules behind the obstruction. If 

the escaping juice happens to be rich in tryptic fer

ments it will destroy any arteries or veins which come 

in contact with the juice. Extensive or localized hem

orrhage will result. They have described a vascular 

lesion which they claim to be specific for this disease. 

"The adventi tia of the affected artery or vein may ap-
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pear condensed and pink-staining and may contain leuco

cytes or necrotic cells; but the striking changes are 

in the media . Muscle fibers of the media swell and are 

sometimes separated by pink staining fluid or by spaces 

in which nothing stains . Their nuclei become shrunken, 

pyknotic and often karyorrhectic, and PMN 's may be seen 

early. The internal elastic lamina loses its undula tioms 

and takes on a swollen appearence. Individual fibrils 

split off so that the elastic membr ane appears frayed. 

Breaks appear-,.., in the membrane or it ceases to take the 

stain as though it were completely dissolved . Finally 

all nuclear staining is lost and the necrotic tissue of 

the wall stains homogeneously pink with eosin-hematoxy

lin. The first alterations in the media are always 

found in the outer layer, the muscle fibers of which may 

be necrotic, while those near the intima remain intact; 

but the damage in most c Ases proceeds rapidly to in

volve the entire thickness of the vessel wall with final 

destruction of the intima ." 

A precisely similar lesion can be produced 

elsewhere in the body, according to ~he authors, by the 

local injection of purified trypsin or even by inacti

vate d pancreatic juice. The activation of trypsinogen 

by enterokinase is not necessary for the production of 
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the vascular necrosis. Bayliss (1927), Babkin (1906) 

and Savitsch (1909) have shown that pancreatic secre

tion induced by vagus stimulation contains active tryp

sin. Rich 0 and Duff speculate thAt if t~e juice that es

capes into the tissues happens to be juice that was se 

creted under the influence of vague activity it would 

be able to exert its digestive powers without the bene

fit of extra.pancreatic activation . 

Popper and Necheles (1940) reported some pro

vocative findings which help to strengthen the observa

tions of Rich and Duff . These authors injected bile and 

olive oil into the pancreatic ducts of animals in amounts 

undef 3 cc. They found that in all cases a marked inter

stitial edema of the gland occurred very rapidly and 

that a bloody exudate appeared within the abdomen ~ithin 

an hour . They could demonstrate a hi~h concentration -of 

amylase and lipas~ in the subcapsular edema fluid and ex

udate . Acute pancreatic n~crosis was not produced in 

any of these animals but they did show that amylase and 

lipase had diffused out from the pancreatic ducts into 

the interstitial tissue and into the peritoneal cavity . 

Were this also true·for trypsin, one would expect that 

in diffusing outward it would come in contact with 

vessel walls and thus cause the picture described by 
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Rich and Duff. Their series is too small and their 

studies as yet not complete enou gh for one to draw any 

definite oonclusions substantiating Rich and Duff's work. 

Rich and Duff further reason that rupture of 

dilated thinned out acini behind an obstruction is par

ticularly liable to occur during periods of increased 

pressure within the system which result from secretory 

stimuli(e. g . a large meal or the ingestion of alcohol). 

In most cases the obstruction in the pancreas is sit

uated in the branches of the duct within the pancreas 

and not in the main duct . The nature of this obstruc

tion in many cases, according to the authors, is a pro

liferative metaplesia of the epithelium of the branches 

of the pg.ncreatic duct which leads to partial obstruc-
. 

tion and dilatation of the acini and ductules behind 

the site of the obstruction . They found such a condi

tion in 18 . 6% of 150 consecutive autopsies on individ

uals over 25 years of age. 4rhey found it in routine 

sections of 13 out of 24 cases of acute pancreatic nec

rosis. This percentage does not seem impressive enough 

to warrant drawing any positive conclusions, although it 

may be that destruction of pancreatic tissue has obscur

ed many of these metaplastic lesions . 

Priesel (1922) and Balo and Ballon (1929) 
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we~e the first to describe metaplesia of the ductal 

epithelium in routine autopsies, but they made no men

tion of its relation to acute P9,ncreatic necrosis. This 

change consists in a localized prolifB~ation of the 

ductal epithelium which, in the affected area, loses 

its cuboidal or columnar character and assumes tha t of 

transitional or basal epithelium. This epithelial pro

liferation leads to t he form ation of masses of cells 

which project into the duct and partly or completely 

obstruct its 1umen. Rich and Duff are unable to offer 

any su ~gestions as to t h e etiolo~y of the metaplesia, 

but feel that it is not due to a vitamin A deficiency. 

The authors of fer the interesting hypothesis that the 

thinning and flattening oL.tbe ductal epithelium offers 

a point of lowered resistance to the increased pressure 

of the pancreatic ferments. They point out, however, 

t hat this concept is purely speculative and has yet to 

be supported by any experimental evidence. 

Yotuyanagi (1937), in an exhaustive study of 

pancreati~ ductal metaplesia, found that it occurred 

norma lly in t h e the human in at least 64% of the speci

mens w"1i ch he examined. The me taplesia was a p:enuine 

epith elial proliferation as described by Rieb and Duff. 

Yotuyanagi suggested a causal relation to vitamin A 

deficiency or, perhaps, local ductal stasis and irrita-



--39--

tion. 

Weiner and Tennant (1938) examined 261 slides 

of pancreatic tissue, 84 of which were from normal tis

sue. A total of 32 cases with metaplesia were found. 

Three occurrrd in the group of acute pancreatic necro

sis, five were in normal pancreases , and 24 appeared in 

pancreases showing fibrosis or chronic pancreati tis. 

Lynch (1940) found that in his series of 18 cases, meta

plesia of the auctal epitbeJium was seen only once. Be 

raised the interestin~ question of the metaplesia per

hapa representing an attempt at islet cell formation. 

He also considers t he possibility of the metaplesia 

being a response to a chronic disease process. Smyth 

(1940) fQund epithelial metaplesia of the pancreatic 

ducts in 13 of the 40 cases of acute pancreatic necros

is in his series (33%) , while Clark (1942) reported 

t hat metaplesia of the ductal epithelium was seen on 

only four occasions in his series of 36 cases (11%). 

The evidence indicting ductal metaplesia as 

an etiological factor in the production of acute pan

creatic necrosis is not impressive. It would seem, 

instesd, that ductal metapJesia may be considered along 

with gall stones, s9asm of the sphincter, edema of the 

ampulla and perhaps biliary II dystonia11 as one of the 

many exciting factors in the disease process. 
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Archibald ( 1940), in" a rather acrimonious paper, dis

a~rees that either epithelial metaplesia or tryptic ac

tivity has any role in the etiology of the disease. He 

considers Rich and Duff's observations of epithelial 

metaplesia as imperfectly supported. In addition he 

calls attention to the number of observations showing 

stones, strjctures, and cysts in pancreatic t1ssue at 

autopsy and in which acute pancreatic necroeis had not 

developed. It would seem that Archibald has overlnoked 

the fact that his own theory of sphincter spasm and sub

sequent biliary reflux ls also open to the same type of 

cri ticiam, for as mentioned earlier, biliary re gurgi ta

tion occurs many more times than does acute pancreatic 

necrosis. Archibald concludes his attack upon Rich and 

Duff by stating that all of their observations relate 

only to cases of pancreatic necrosis with hemorrhage, 

wheras in many cases of pancrect ic necrosis hemorrhage 

is absent. He concedes that trvpsin may perhaps play a 

secondary role by dii;;i:estin~ celJs already kiJ led. Rich 

and Duff had attempted to circumvent part of such future 

criticism of their theory by stating that if the pancre

atic secretion were low in trypsin and rich in lipase 

that necrosis without hemorrhage would result. 

It will be enlightening at this point in the 

discussion to briefly explore the late biochemical lit-
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erature relating to trypsin. Schmidt (1937) has ob

tained active trypsin from blood plasma by precipita

tion with trichloracetic acid. This enzyme in the pla

sma appears to be combined with an inhibitor substance 

in a way similar to the trypsin-inhibitor compound 

found in pancreatic extracts. 

Schmitz (1938) was able to isolate a water 

soluble inhibitor of crystalli~e pancreatic trypsin 

from the blood. Sufficient quantity is present in 

blood to completely inhibit the trypsin isolated from 

blood fibrin. 

Kunitz (1939) found that a solution of crys

talline trypsinogen containing a trace of active tryp

sin gradually, but incompletely, turned to trypsin when 

standing at a pH of 5-9. The proportion of trypsin 

formed was larger in the acid range of pH. Kunitz 

(1940) also found this observation to hold true for 

chymotrypsinogen and chymotrypsin. He concluded that 

both processes were essentially autocatalytic . 

Grossman, Greengard and Ivy (1943) studied the 

relation of diet to the amount of trypsin in the pan

creas. Diets of various composition were fed to rats 

for three weeks, after which the -enzyme content of the 

pancreatic tissue was determined. A high protein diet 
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resulted in greatly increased trypsin levels in the 

pancreas as well as a definite but smaller increase in 

lipaAe . A diet rich in fat and decreased in protein 

caused a repression of all pa.ncreatic function. 

Risley, Buffington and Arnow (1944) found that 

dried bovine serum is resistant to the action of tryp

sin, but that this resistance can be overcome by the 

use of digestion mixtures containing 10-30% solutions 

of ethyl alcohol. They suggest that the effect of the 

alcohol may be caused by the inhibition of the anti

proteinases normally present in serum. 

The significance of these findings will be 

discussed later, b.ut even a cursory examination of the 

evidence will show that Rich and Duff's concept of 

intrapancreatic release of trypsin is the most applic

able to date, for it is not outdated by results of bio

chemical investigations into the problem . Although 

Dragstedt's concept of bacterial activation and bile di

gestion have not been - disproven, it would appear that the 

most fruitful avenue of investigation lies in gaining a 

more complete understanding of trypsin metabolism. 

The relation between alcohol and acute pancre

atic necrosis has long been recognized by investigators 

on the subject. Egdahl (1907) reported that in 105 

, 
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cacies of the disease, 17 (16%) were related to an al

coholic auodeni tis. 1-Ie sugizested that tre frequent bouts 

of vomiting associated with enteritis might act to 

force duodenal contents through the sphincter of Oddi 

and up into the pancreatic duct. This idea has been dis

carded by most authors as being anatomically unsound. 

Meyers and Keefer (1934) found that of 29 

cases of acute pancreatic necrosis, 6 (20%) were asso

ciated with acute and chronic alcoholism, 4 with fatty 

liver, and 2 with c,;rrhosis of the liver. A mechan

ism of action of alcohol in the production of the dis

ease was postulated: 1. Direct action upon the pancreQs 

BS aJcohoJ is carried there by the b1ood stream, 2. Ob

struction of the pancrel3ti c' ducts due to duodenal con

gestion following acute alcoholism, 3. Forcing of duo-

denal contents or bile into the pancreatic duct as a •· 

result of- persistent vomiting. Rich and Duff (1936) 

also reported on the incidence of alcoholism in the 

disease,. stating th at it occurred in 7 out of 24 cases 

{ 29%) • They were unable to of fer any etiological ex

planation. 

Weiner and Tennant (1938) reported that in 38 

cases of acute pancreatic necrosis ( cases related to 

trauma, malignancy, etc. were excluded) alcohol was a 

proba'ble factor in 25(66%). Only 6 (15.8%) had geJl 
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bladder disease. They concluded that alcohol alone is 

not enough to produce the disease, for it may attack an 

ind.1 vidual who has had little or no previous indulgence, 

while the chronic and severe alcoholic may be completely 

spared. 

To help clarify this problem, Clark (1942) 

studied 36 cases of pancreatic disease in alcoholics. He 

found that disease of the gall bladder or biliary pas

sages was completely absent. In 15 cases (42%) death 

was attributable to acute pancreatic necrosis. In 11 

cases (31%) death was due to alcoholic cirrhosis. In 

J4 of the 15 cases of death due to pancreatic necrosis 

symptomg appeared or death occurred durins:i: or sbortly 

following an alcoholic bout . The most striking patho

logical finding was the presence of deeply eosiniphi

lic inspissated or coagulated secretion within the pan

creatic ducts. This condition was encountered 30 times 

(83%) . Clark was unable to determine if this were the 

cause or the result of the disease. Rich and Duff also 

observed this lesion, al though its incidence was not 

stated. Tney suggested that this coagulated secretion 

is assocJated with the production of the more viscid 

type of secretion which has a higher tryps in concen

trat1on than the more fluid type of secretion . Thjs 

viscid type of secretion was seen in al 1 of their ex-
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periments , incl~ding those of pilocarpine stimulation. 

Duct obstruction due to a coap-uJated secretion 

WRs the most common finding in $myth's (1940) study of 

18 cases of the disease. He found this condition in 8 

cases (44%). In the present series this in~issated se 

cretion with dilated ducts was found in 4 of the 7 spec

imens examined (57%). 

Pancreatic cysts or neoplasms, by their slow 

p-rowth and compression of the pancreatic ducts, usually 

cause atrophy and fibrosis of the secretory acini rat

her than acute pancreatic necrosis , although this is not 

always so. The above factors may be included under the 

rare causes of the disease. 

The vascular theory as a factor in the causa

tion of acute pancreatic necrosis has received recent 

support from Smyth (1940 ). He has comprehensively re

viewed the experimental literature relating to vascular 

changes associated with the disease. In his study of 4o 

cases of acute pancreatic necrosis seen at autopsy, 

thrombosis was the most frequently observed vascular le

sion; it was present in 26 of the 40 cases . Many of 

these lesions were recent ones, and Smyth admits that it 

could not be determined from the material available 

whether the fresh thromooses occurred before or after 

the e~tablishment of necrosis. In 11 of the 40 cases 
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small lesions were found which corresponded to the 

11 specific vascular lesion" of Rich and Duff ( 1936). 

Smyth concludes that this lesion is a result or con

comitant factor in the disease but is of no etiolo gical 

significance. 

In an attempt to experimentally produce the 

disease, Smyth(1940) injected mercury into the pancrea

tic arteries of 21 dogs. Although localiz.ed area of 

acute pancreatic necrosis were uniformly produced, none 

of these animaJs dted of a spreading type of acute pan

creatic necrosis. 

Lynch ( 1940) reports 3 cases of vascular oc clu

sion causing acute pancreatic necrosis. This represen

ted a series of 18 cases of the disease. Of these 3 

cases, 2 were associated With malignant hypertension. 

Tower (1926), investigating the vascular fac

tors in the production of the disease, reported that she 

was able to produce the typical picture of acute pancre 

atic necrosis with toxemia and death by tying off a suf

ficient portion of the pancreatic blood supply. She 

questioned her results, however, because cuJtures of the 

peritoneal exudate were positive in every case. Drag

stedt et al. (1934) believe, on the contrary, that the 

disease is not readily produced by ligation of pancrea

tic arteries. 
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The vascular factor in the production of acute 

pancreatic necrosis is undoubtedly important in a small 

~rcentage of cases. Although this factor cannot be ser

iously entertained as explaining the disease process, it 

must be recognized that it may be one of the many excit

ing a ~ents in the production of acute pancreatic necrosis . 

Trauma to the abdomen may result in a typical 

case of acute pancreatic necrosis (Lewison 1940). This 

factor deserves no more than passing mention as one of 

the exciting causes of the disease. 

To complete the list of pos~ible etiological 

factors there must be included, under the grouping of 

miscellaneous, a few isolated case reports. 

Brodie and Ficarra (1944) present a case of 

acute pancreatic necrosis precipitated by sodium mor

ruhate injections in the treatment of varicosities of 

the leg. They considered it an anaphylactic reaction. 

Trey review the literature concerning pancreatic all 

er~y in t½e etiolo~ of the di se::ise. 

Cracovaner (1933) describes 3 cases of acute 

pancreatic necrosis which occurred during general an

esthesia. In only 1 case were there preceding upper GI 

symptoms. The author con cluded that acute pancreatic 

necrosis was the primary result of the anesthesia. 

Ackerman (1942) describes what he states to be 
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the only case reported in the literature of acute pan

creatic necrosis following the transfusion of incompat

ible blood. He suggests that pancreatic changes were 

secondqry to thrombosis. 

Several of these minor factors may, of course, 

act together to initiate or intensify the disease. They 

deserve no further study, however , until the underlying 

mechanism of the disease becomes clarified . 

Analysis of University Hospital Case Records. 

MATERIAL 

In an attempt to evaluate the etiological 

factors present in acute pancreatic necrosis , the case 

records of the University hospital dating back to 1919 

were studied. Cases included in this series were select

ed on the basis of autopsy verification, those cases with 

accompanying carcinoma of the stoma.(!fu and pancreas also 

being included. Although some authors exclude cases 

associated with carcinoma from their series , it was 

felt that such a procedure was unwise, for until proven 

otherwise carcinoma plays no more of a part in the pro

duction of acute i:a,ncreatic necrosis than does any of the 

other many etiological factors associated with the dis

ease . 
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I N Cl DENCE 

There have been 9 proven cases of the disease 

in 92 , 700 hospital admissions , giving an incidence of 

• 01~ . There have been 25 ca 0 es recorded in which th e 

diagnosis was only made clinically, which , when includ

ed with the 9 proven cases , gi ves an inci dance of .04% • 

In none of the 9 patients autopsied was the 

clinical diagnosis made . 

AGE 

All of the patients studied were past middle 

a ge . The average a ge was 62 years , with a range of 45 

to 83 years . Lewison (1940) states that acute pancrea

tic ne crosis may occur at any age , authentic cases be 

ing re po rted i n wh ich the patients were betveen 2 and 

77 yea rs old . In l ewi gon ' s series 60~ of the patients 

were betw,.,, en ~O and SO ye ars of a >78, de a th bein g di s 

tributed uniformly t hrou gh the middle - aged ~r6up . 

SEX 

The sex di s tribution was sli ghtly in favor of 

fe ma l es , with a r a t1o·of 5 to 4 . Acute pancreatic nec 

rosis is suppo s ed to be more common in women~because of 

t he i r higher incidence of obesity and gall bladder dis

ease . Von Schmieden and Sebening (1927) report a ratio 

of 9 females to 5 males in this disease , while Mc Whor-
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ter finda that the disease affects both sexes equally. 

RACE 

Of the 9 casea studied, 8 were white and 1 was . 

colored. The disease is uaually considered to be more 

common in the white race. 

OBESITY 

In the 5 cases in which the weight was recorded 

in the history, the avera ge weight was 174 pounds, with a 

range of 150 to 235 pounds . If these figures are broken 

down according to sex, the results are striking. 

Number of Cases 

2 

3 

Sex 

M 

F 

Av. Weight 

151 

199 

Obesity was a striking characteristic of those 

women who had their weight recorded in the history. It 

did not seem to be a factor in the 2 male patients whose 

weight was recorded. 

GASTROINTESTINAL HISTORY 

Previous attacks of a similar although milder 

abdominal pain were described by 6 of the patients(67%), 

whiJe the other 3 patients (33~) gave no previous abdom

inal history of any type. Of this latter group 2 rep-
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resented the cases of carcinoma of the stomach and 

pancreas which was present with the acute pancreatic 

necrosis. 

.The duration of the last attack was con

sidered as the time elapsing from the onset of ab

dominal pain to death . The average duration was 43 

days, with a range of 5 to 110 days . Using pain as a 

criterion of t~e onset of the disease renders any con

clusion guspect, for t he accompanyin~ factors of bil

iary stones am carcinoma in themselves cause pain . 

Correlation of the clinical picture with the micro

scopic appearence of the pancreas shows that patients 

revealing the typically acute pathological appearence 

of the disease have a similarly brief duration of their 

attack. 

This histological picture of acute fairly 

widespread necrosis was seen in 3 slides . An examin

ation of the corres ponding clinical records showed an 

ave rage duration of tbe final attack of 8 days . This 

would fit in with the c1inical concept of a disease 

which is c"1aracterized by a sudden, fulminating and 

usually fatal attack . , The pancreases of the rest of 

the cases were characterized microscopically by fib

rosis and necrosis , the latter appearing in small and 
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isolated are as. 

ALCOHOLISM 

Alcoholic habits were mentioned in only one 

history. The patient was a bartender and stated that 

he was a "moderate drinker". 

ASSOCIATED BILIARY DI9EA~E 

In accordance with report~ of most investiga

tors, biliary 'disease was a concomitant findlng in 3 

cases (30%). All of these cases were characterized by 

biliary stones. There was choleli thiasis of the gall 

bladder in 2 cases , with only 1 case showing a common 

duct stone. It ia of interest to note that of the 3 

cases which showed the most extensive pancreatic des 

truction, only 1 had associated biliary disease. The 

remaining 2 cases were those accompanied by carcinoma 

of the stomach and pancreas . 

AMPULLA OF VATER 

~ecause many writers have stressed the role 

of obstruction of the ampulla of Vater in the forma

tion of a common channel, this factor was investiga

ted. Changes in the ampulla were noted only in those 

cases which were associated with biliary disease . In 2 

cases the ampulla was dilated but not obstructed, while 
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in only l case was there reflux of bi le into the pan ... 

creatic duct due to the apparent formation of a common 

channel. 

1HCROSCOPIC EXMUNATION 

Only 7 preparations were available for micro

scopic study . An attempt 'Vas made to confirm the find

ings of Rich and Duff (1936) concerning proliferative 

ductal metaplesia in acute pancreatic necrosis. In 

none of the slides reviewed, however, was there any ev

idence of this proliferative metaplesia as described by 

them, although flattening of the columnar epithelium of 

the pancreatic ducts was seen in a few cases. This, of 

course, is not sufficient evidence against the pres 

ence of this ty:t=e of metaple sia, for only 2 slides of 

each pancreas were available and it was not known in 

any case from what portion of the pancreas these sec

tions were taken. 

Of the 7 slides reviewed, 4 ( 57,t) showed the 

presence of an eosiniphilic coaguJated secretion inthe 

pancreatic ducts. In 3 of these 4 cases there was an 

associated dilatation of the ducts, but there seemed to 

be no correlation between the presence of this coagu

lum and the severity of the pathological picture. 
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Discussion 

The work of Wangensteen ( 1931) and Dragstedt 

(1934), although claAric, has become outc~ted in the 

1iaht of the later biochemical literature. Most clini

cians, surgeons , and patholo~ists, however , still base 

their etiolop:ical concepts on the fact that "biliary 

disease is the common denominator of acute pancreatic 

necrosis11
• (Wangensteen et al. 1931) 

Present day investi§9.tors are tending to 

break away from :this ooncept. Warren Cole ( 1947) 

states that "the answer to acute paro reatic re crosis 

must be sou i;rht within the pane reas itself, for fully 

2°5% of the cases have no relation to biliary disease". 

Many authors have shown that 40% is more like the prop-

er fi gure. 

In an attempt to explain our latest knowled~e 

of the metabolism of trypsin and its relation to acute 

pancreatic necrosis, this section of my paper will be 

devoted to developing two general hypothesises as to 

the etiology and pathogenesls of the disease , and 

finally to offer indications for further -experimental 

work . 

One mechanism in the production of acute pan

creatic necrosis which may be postulated is that of pri-
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mary breakdown of a try:i:ain-inhibitor substance within 

the plasma. Alcohol has been reported as being able to 

inactivate this inhibitor substance(Risley et al.1944). 

Several factors, unknown as yet, may act to cause this 

breakdown . At any rate, this freeing of trypsin with

in the plasma may be considered the initiating factor 

of the disease. As this trypsin rich blood bathes the 

acinar cells of the pancreas an autocatalytic reaction 

between trypsinogen and trypsin takes place. Condi

tions leading to local lowering of pH in the acinar 

cell such as staq:nation of secretion, biliary regur~-

i ta tion, ductal metaplesia, ci rcu J atory stasis, edema, 

pancreatic stones and carc1n0ma would facilitate this 

autocatalytic reaction. The high concentration of 

trypsin resulting from this reaction acts to destroy 

the acinar cell and escape into the pancreatic inter

stitium. Whether ·or not hemorrhage results may depend 

upon the concentration of trypsin, although this point 

needs further clarification. The findings in rats that 

the trypsin and lipase level of the pancreas is marked

ly increased after a diet rich in protein and fat 

would help to explain the clinical observation that the 

disease often occurs folJowin~ a heavy meal. The high 

1-ncidence of obesity in the disease mi12:ht also c e ex-
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plained by these findings. 

It is interesting to consider the possibility 

that acute pancreatic necrosis is essentially an auto~ 

nomic nervous system disease. The presence of coagu

lated secretion in dilated ducts as reported by sever

al investigators may indicate that excess vaga l stimu

lation with its known production of a more viscid se

cretion is the key factor in the pathogenesis of the 

disease. The observa ti ons cited by Rich and Duff 

(1936) that excess va~al stimulation causes tne pro

duction of a pancreatic .]uice rich in trypsin would 

fit well into this concept. This plug~ing of the ducts 

with a resulting stagnation and anoxemia may lead to in

activation of the anti-proteinases in the acinar cell 

wall as well as speeding up the autocatalysis of tryp

sinogen. The cholan giographic findings of dilated and 

tortuous pancreatic ducts(Mirizzi 1942) in cases of 

biliary II dystonia" suggests that biliary malfunction 

may be related to pancreatic necrosis because of a 

chronic stagnation of pancre atic duct contents. That 

this cholanaiogr~phic finding is seen more often than 

t'l1.e disease j ndicateR, howeve r, that it re-oresents a 

secondary mech anism . 

If this theory is to be considered, however , 
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the relationship of cystic- fibrosis of-~tbe pancreas -to 

acute pancreatic :aecros:i.-s m1J.st be clarified. --~ It wi 11 

be instructive" at- this sta ge to quickly sc'an the lit

erature of cystic-fibrosis . 

The clinical and pathological aspects of the 

disease h ave been comprehensively revi_ewed by, Andersen 

( 1938 ) and Rauch , Litvak and Steiner ( 1939) • --- Pefhaps 

the most challenging paper on the subject -is - tha:t, _ of 

Farber ( 1943, 1944} . He describes the ch aracteri.stic 

lesion of t h e disease as a dilatation of th.e ducts , in

spissation of secretion, ~atnophy of ~cinar_ stpuctur~ 

and replacement by connecti v-e tissue _lea.ding ~o pan~ 

creatic fibrosis . The is~etE of Langerhans are not in

volved . From t h is htstolo gic picture , interference 

with the production , . ltberation or pas-sage of pa..Ylcre·a 

tic enzymes leading to pancreatic achylia may be -ex

pected . 

In considering the relationsh ip between acute 
~ 

pancreatic necrosis and cys tic-fib rosis , it ;s of in-

terei:1t to note that in Farber's (1944) report of "87 

pos t .:.mortem examinat i ons of children with cystic - fibro

sis , not one showed any asso:ciated acute pancrea ti c 

necrosis . Andersen ( 1938 } found no evJdence of a co 

existing pa ncreatic necrosis in 49 cases of cyst-ic

fibrosis of the pa ncleas wh ich came to autopsy . _The 



--58--

fact that cystic- fibrosis represents the most extreme 

form of pancreatic enzyme st3.gnati on and yet causes no 

necrosis leads one to inquire further into the essen- · 

ti al differences in the mechanism of the two di seas es . 

Andersen (1938) st ctes trat a decreased or 

absent trypsin scti vi ty of the duodenal c rntents is 

pathocmomoni c of cystic- fibrosis . Lipase· and amylase 

secretion, althouim usually reduced, may remain normal . 

Farber (1943) and other author s concur with this idea . 

It can be seen , then , ~hat cystic- fibrosis 

differs in its functional effect from acute pancrea

tic necrosis in that the trypsin activity of the duo 

denal content':! is markedly diminished or absent in the 

former , while norm~l in the latter . This fact in it

self is not helpful in our study , for it does not indi

cate tlie character ofthe intrapancreatic trypsin in cy 

stic fibrosis , but only that extra- pancreatic trypsin 

activity is diminished . If the trypsin with in the 

land isof normal Rctivitv in cystic- fibrosis , the 

idea that pancre~tic staimation is the mechanism re 

sponsible for acute pancreatic necrosis t~en becomes 

untenable . Further studies of pancreatic activity in 

children with and without cystic- fibrosis are indi 

cated . 

Blackfan and Wolbach ( 1933 ) are impressed 



--59--

with the diffuse keratinizing rnetaplesia seen in cys 

tic - fibrosis . This metaplesia was present in one half 

of their 12 cases, and manifested itself in the trachea, 

bronchi , renal pelvises , salivary glands and pancreas. 

Other authorg ao not mention metaplesia of tr-e pancre

atic duct epithelium in cystic-fibrosis. Rich and 

Duff (1936 ) state that this keratinizing metaplesia de

scribed by Blackfan and Wolbach is not the same as the 

metaplesia observed by them in acute panc reatic necro

sis . Metaplesia of the ductal epithelium in the latter 

shows no keratin granules and much less of the squam

ous type of epithelium described in cystic-fibrosis. 

Farber ( 1944) suggests that the character of 

the duodenal drainage and the appearence of the in

spissated secretions in the acini and small ducts are 

reminiscent of the results of va9'.al stimulation. If 

thts is true, the secretion within the pancreas would 

have a higher concentration o_f trypsin than normal 

(Rich and Duff 1936). Farber(1944) concludes from his 

studies that cystic- fibrosis is really a systemic dis

ease , with manifestations present in the upper resp

iratory tract , lungs, liver , gall bladder, upper ali

mentary tract , and pancreas . This systemic disease 

appears to de9end upon a primary alteration in the 

character of secretions of mucoµs glands leading to 
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obstruction and loss of function . 'I'his stimulating 

concept and its relation to acute pancreatic necrosis 

deserves careful considera tion and investigation . 

In any discussion considering new etioloO"i -

cal conce pts , su gr,z:estions as to h ow t h e laboratory 

worker may bridge the ~ap between specula tion and re

ality are always in order. Per haps· the most important 

task is t h at of gainin g further knowledge of the bio

ch emistry of trypsin and its precursors . What sub

stances normally present in plasma and pancreatic cells 

act to prevent destruction by trypsin? ; What is the tryp

sin- inhibitor substance?j Vhat substances beside al

coho l can act with in the plasma or cell to destroy this 

substan ce and thus permit trypsin to be come destruc

tive ? ; AlJ of thes8 questions must be answered by the 

biochemist before the pat~o ~enesis of t ~e djgease can 

be clarified . 

The physiolo~ist will be of invaluable aid 

in the solution of the problem as he gains a fuller 

understanding of the factors operating to regulate pan

creatic secretion . The re1ationship of t h e autonom-

ic nervous system t h rough the vagus nerve to viscosity 

of secretion, amount of secretion , proteolytic activity, 

and finally genera l health of the pancreas sh ould all 

be t horoughly reviewed and re - investi gated. The role 

of secretin in the disease must be considered as well, 
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in that a reduced output of this hormone may lead to 

slu~~ishness of pancreatic secretion. 

Perhaps the most difficult part in the exper

imental attack on acute pancreatic necrosis must be taken 

by the pathologist, for in addition to his knowledge of 

pathology he must be in full command of the latest bio

chemical and physiological techniques. 

The :p3,ttern of approach to the problem as es

tablished by Wangensteen (1931) and Dragstedt (1934) 

seems to be the one of choice . Several methods of those 

described earlier should be employed in causing the dis

ease. As the animal develops acute pancreatic necrosis 

the patholo gist must be able to correlate pancreatic 

tissue chan~es wit~ trypsinogen ana trypsin levels in 

plasma and pancreatic cells, pH and" local b1ood supply 

to the acinar cells, as well as changes in the quanti

ty and quality of pancreatic secretion . The effects of 

a high protein and high fat diet and excess alcohol in 

the blood stream must both be considered in his study 

of factors related to change of the normal cell pattern. 

Only by this dynamic method of investigation can we hope 

to gain a true concept of the disease . 

In taking the history and observing the course 

of the disease , the clinician can contribute much to 

our knowledge of the disease . This of course implies ·· 
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an improvement in his diagnostic ac·1men of the disease. 

A complete and detailed history, especially as related 

to the gastrointestinal tract, food habits , alcoholism, 

obesity and associated diseases is invaluable in any 

attempt to determine pertinent etiolo~ical factors. If 

the diagnosis is made early, frequent study of blood 

trypsin levels and their relation to the course of the 

disease would be of extreme value. 

Thus it can be seen that each branch of med

icine has an important part to contribute in the study 

of this challengin~ disea~e , and that onJy with the aid 

of the newer biochemical and phy•HoJ oi?ica 1 methods of 

investigation can we hope to bridge the gap between 

theory and fact in the problem of acute pancreatic nec

rosis. 
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Summary 

The many theories relating to the etiology 

and pa tho i:renesis of acute pancreatic necrosis can be 

divided into two groups ; infectious and non- infectious . 

he theories of infectious ori gin include invasion of 

the pancreas from the lymph a ti cs , blood stream , nearby 

vi "l cer8 , bi J iary 9ystern and infected f oc:i. . Al 1 of the <;,e 

concepts h-::ive heen di9c .9. rned by most writers on tre 

subject , for they explain only a fe'v c=1ses of the 

disease . The theory that bacterial activation of the 

norma l gland contents is responsible for the toxemia 

and death in the disease cannot be overruled, for the 

importBnce of the trypsin factor in the process has not 

been satisfactorily determined . 

The non - infectious theory which is most pop

ular at present is that of a common channel formation , 

implying biliary disease and retrojection of bile into 

the pancreatic duct . Al though this theory has sorne an 

atomi ca 1 and clinical support , 25- 4-0<fo of the cases have 

no associated bi J 1.8rv d:lsease and thus c;mnot be ex

plained by this concept . The common channel theory 

makes no allowance for the later findlngs of cholangio 

graphy , which shows that regurgitation of bile into the 



--64--

pancreatic duct occurs in patients showing no evidence 

of acute pancreatic necrosis . This theory is partic

ularly inadequate in the light of the newest knowledge 

of the metabolism of trypsin . 

Rich and Duff ( 1936) introduced the concept 

th qt s ta iznat ion of ciecretion aue to obstruction resuJ ts 

in intra i;,:J.anf!ular a.cti va ti on of tryps inogen fol J owed by 

destruction of surrounding tissue . They attribute this 

obstruction to metaplesia of the ductal epithelium, 

while other authors consider that coagulated sec retion 

plays a similar role . The evidence supporting eithe r 

of these forms of obstruct ion as playin,;,- a rol"" in the 

disease is scanty . The theory of intragJendular acti

vation of trypsinoi;::.en is sti11 a plausible one , how 

ever, and is strengthened by later reports on the met 

abolism of trypsin in the bioc_1.ernical litera ture . 

Nine cases of acute jancreatic necroR.is seen 

in tl-ie Jaqt 28 vears ..,t tre TJniversi. ty hos-o\ tcl.l were 

anaJyzed . The average aC"e of tl-ie -:,atients studied was 

62 years , the number of white f e ma1es and males being 

equal . Althougi the males with the disease were of 

normal weight , the average wei~ht of the females was 

199 pounds . 

About 67% of the patients gave a history of 
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previous though milder attacks. ln the more acute 

cases tbe average duration of attack was 8 days , while 

the avera~e duration of all the cac::!e9 was 43 dayo . 

Biliary diseaqe was present in one third of 

the cases, with a common duct stone and a common 

channel f ormation recorded in only one case . There was 

no correlation between the severity of the disease and 

the presence of lithiasis . 

Microscopic examination failed to reveal the 

proJiferative ductal metaple9ia described by Rich and 

Duff ( 1936) . Eosiniphilic coagulated secretion with 

associated dilated ducts was seen in 4 of 7 slides , no 

correlation being present between this finding and the 

severity of the disease . 

Fypothesises re]Qtin~ to the etiolo~y and 

pathoaenes is of acute pancreatic r;e cros i. 9 were su&:.-

~e sted . Incorporating the later biochemicaJ 11 terature 

on trypsin , the theory was advanced that a breakdown 

of the trypsin- inhibitor substance in the plasma leads 

to an autocatalytic reaction between trypsinogen and 

trypsin, liberating free trypsin within the pancreas . 

Tissue destruction and hemorrhage result . 

The alternate concept that acute pancreatic 

necrosis represents an autonomic nervous sy s tem disease 
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w9s also developed. Th e more vj 9Cid and proteolyti,c se

cretion characteristic of va~al stimulation may cause 

obstruction and rupture of ducts, thus lea.ding to intra

glandular release of trypsin. 

Several suggestions for future experimental 

work were made. The necessity of close cooperation 

between all branches of medicine in solvin~ the problem 

of acute pancreatic necrosjs 11as stressed. 

Conclusions 

1. The popular common channel theory is in

adequate in explaining acute pancre atic necrosis. The 

cause o f the dise9se muet be s ough t within the pancre2s 

itself. 

2. The most plausible theory to date is that 

of intraglandula r release of trypsin suggested by Rich 

and Duff(l936). Further work is needed before this 

theory C8n be fully accepted. 

3. The etiological factors present in 9 cases 

studied at the Univer s ity hospita l were discussed. 

Fully 67% of t he cas es showed no biliary disease and t hus 

could not be explained by the common channel theory. 

4. The task of t h e patholo~ist in solving the 

mystery of a cute pancreatic necrosis is the most diffi

cult of all, for h e must h ave a command of bioc½emical 
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and physiological techniques in addition to his mast 

ery of pathology. 

5. Greater diagnostic acumen by the clinician 

is necessary if complete etiological studies as weJl 

as concurrent laboratory work are to be done on the 

patient . 
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