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I. Introduction 

Acute pancreatitis es an entity dates back to 1842 when an 

inflanrnation of the pancreas was described for the first time 

by Clausen. (58) Since that time a great amount of mystery has 

clouded the picture of acute pencreetitis. This uncertainty has 

not limited itself, but has extended into the fields of etiology, 

diagnosis and treatment. It wil I be the purpose of this paper 

to present a review of treatment used to date with an attempt to 

present a critical analysis of the newer use of the adrenal corti­

coids in the treatment of such. However, to present a more com­

plete picture of this, a brief summery of proposed etiological 

theories end a note on clinical picture end diagnosis will be 

incorporated into this paper. 

The first experimental pancreatitis was produced by Claude 

Bernard in 1856. (6) In this experiment, he injected a mixture 

of sweet oil end bile into the pancreetlc duct of rats, causing 

them to die in about eighteen hours. Experiments similar to this 

were carried out by various men including Hlave (45) in 1890, 

Lancereeux (46) in 1899, end Polye (51) in 1906, in which the 

injecting agents were bile, gastric Juice, intestinal juice, 

hydrochloric acid and calcium chloride. All of these agents 

resulted in the production of an acute hemorrhagic pancreatitis. 

Flexner 127) in 1900 reported the experimental production of 

pancreatitis by injecting acids, alkalies, bacteria and formelin. 



Prior to that, Reginald Fitz (26 in 1889 wrote a paper that 

expresses the opinion of many authorities today. He stated that 

the inflalll'IIOtion probably originated by an extension of gastro­

intestinal inf lamnation along the pancreatic duct. He stated 

further that some cases may be induced by hemorrhage into the 

pancreas and that some may be traumatic in origin although it is 

usually of unknown origin. In 1901, Opie (49) presented what has 

since become the most popular of the many proposed theories. At 

an autopsy of a patient that had died following an acute abdomina l 

crisis, a smel l gall stone was found snuggly filling the diver­

ticulum of Veter. He proposed that this may occlude the common 

orifice of the bile duct and the duct of Wirsung and convert them 

into a continuous closed channel. The bile would then enter the 

pancreas by wa y of the pancreatic duct and the pancreas would 

become the sea t of inflammatory change characterized by necrosis 

of parenchymatous eel Is, hemorrhage and accumulation of inflam­

matory products . He stated that anatomical pecularities of the 

diverticulum o f Veter and the duct of Wirsung do not permit this 

sequence In al l individuals who have gall stones. He proceeded 

to do experimental work and injected bile into the pancreatic duct 

of dogs, causing a necrotizing hemorrhagic inflanvnation of the 

pancreas resembling the lesion of human pancreatitis and like it 

accompanied by fat necrosis. He proposed that necrosis of the 

porenchymatous cells end hemorrhage represented the primary action 
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of the bile end the inflammatory reection rapidly followed. Thus 

he arrived at the conclusion that the frequent association of 

cholel1thiesis with hemorrM1gic end gangrenous pencreatitis 

resulted 1n impaction of gall stones at the orifice of the dlver­

tlculum of Veter end penetration of bile into the pancreas. 

Diagnosis of acute pancreatitis in its early days would have 

been far from easy. Fitz (26) stated that it was well character­

ized and was much more common than was generally thought. His 

diagnosis depended upon pain, tenderness end tympany in the region 

of the pancreas which was due to a localized peritonitis beginning 

1n the epigastrium, one which occurred suddenly during ordinary 

health and without en obvious cause. This remained the basis of 

diagnosis until 1929 when Elman (24) presented his work on the 

value of blood amylase determinations in pancreatic disease. He 

suggested at that time that the determination would be of undoubted 

clinical value in excluding suspected disease and adding conclu• 

sive confirmatory evidence when the clinical picture is vague or 

indefinite. This has proven to be true and the serum amylase is 

the diagnostic factor in most cases of acute pancreatitis today. 

This test is quite specific, but may be elevated following the 

administration of morphine sulfate, with some renal insufficiencies, 

abdominal trauma or perforated viscus. (I) Symptoms that suggest 

the diagnosis include pain in any pert of the abdomen present ln 

41~ of the cases with extension through to the back present 30~ 
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of the time, nausea and vomiting in 24~ end Jaundice in 19% of 

the cases 1n a series investigated by Heffernon and Cessiet.(32) 

Findings present on physical examination include abdominal tender­

ness, shock, rigidity that is often less marked than the catas­

trophic nature of the main would indicate, a mass in the region 

of the pancreas end distention. Radiographic findings of the 

abdomen may include localized areas of lieus as shown by the gas 

patterns, pancreatic calculi or gall stones. (32J In spite of 

this increased diagnostic acumen, the initial diagnosis is missed 

in 65i to 75~ of the cases. (63J 

Similar to etiology and diagnosis, the treatment of acute 

pancreatitis has had a slow progression over the years from its 

early beginnings to what it is now. However, there is stil I no 

widespread agreement regarding the treatment of choice. In 1889, 

Fitz (26) stated that pancreatitis was frequently confused with 

an acute obstruction, which he regarded as an indication for an 

early leperotomy. He stated that this was extremely hazardous 

in the early stages of an acute pancreatitis and that treatment 

should be nothing but paliative. He suggested that the possibil­

ity of the successful removal of the gangrenous pancreas was to 

be considered due to the healthy condition of a patient seventeen 

years after he had discharged this organ from his bowels. This 

early advocation of conservative therapy in the acute phase had 

also been presented by Korte in his paper in 1894, but in 1910 

was obliged to reverse his decision and advocated early 
4 



operation. (66) By 1920 the eccepted treatment of choice wes 

surgical end the various procedures that were being done were 

cholecystectomy, cholecystostomy, choledochostomy, drainage of 

the pancreas end lesser omentum and sphincterotomy.(38,43,66) 

These procedures were recommended as soon as the shock was re­

lieved. By 1940, there wes egein a wide difference of opinion, 

with the majority feeling that en acute abscess resulting from 

pencreatitis should be drained but that an ecute hemorrhagic 

pancreatitis should be opereted upon only if the diagnosis were 

in doubt. (47) Dreinage of the gal I bladder apperently was indi­

cated if the patient were jaundiced. Treatment of shock and 

fluid balance was being recogni~ed as very important and it was 

recommended to disturb the pancreas as little as possible as, 

due to its anatomical structure, it could not be drained ade­

quately by merely splitting the capsule. 

lnd(cations for surgical treatment is not well agreed upon 

at the present time. Godfrey (28) states that a cholecystostomy 

in the acute stage is useless unless a stone can be removed from 

the convnon duct. Some of the indications for surgical inter­

vention ere absence of a diagnosis in an acute abdomen, en ob­

struction resu l ting in Jaundice, ruptured gait bladder or per­

sistent spread i ng peritonitis. (15,29,42,581 

The medical management of this problem wit I be discussed at 

greater lengths later In this paper. 
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IL A Review of Present Theories of Etiology 

The volume of literature written on the etiological agents of 

acute pancreatitis is massive. This would tend to indicate that 

no one factor can be singled out as a primary cause, but it also 

indicates that there is apparently quite a bit that is not known 

or is only vaguely known. This review will not thoroughly dis­

cuss al I theories that have been presented to this time, but to 

give an over-~11 picture of the current trend in thinking. 

Opie's (49) theory of an obstruction resulting in a corr.vnon 

channel is probably the most widely accepted theory. Causes of 

this obstruction may be gall bl ,3dder disease, sphincter spasm, 

edema, epithelial plaques, ascaris, tumors or pancreatic cal­

culi. <9> Statistics showing the relationship of pancreatitis 

and gall bladder disease would seem to confirm this thought. Ivy 

and Gibbs (35) found that there was cholelithiasis in 55~ of 667 

patients, acute cholecystitis in 18~ of 238 and a normal gall 

bladder in 30~ of 125. They also reported there being acute pan­

creatitis present in 18~ of the cases of acute cholecystitis. 

Other workers (8,32) have stated that pancreatitis is associated 

with gall bladder disease from 30 to 46~ of the time. However, 

as it is pointed out by Bristow, (9) the incidence of acute pan­

creatitis is greater in males than in females while the opposite 

is true of cholecystitis. The importance of this is not commented 

on but may be due to other factors to be presented. 
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Raising some doubt as to the finality of the coamon channel 

theory is the fact that of 2,004 cases, only 5J were found to have 

a stone obstructing the ampulla of Veter. (56) Mann and Giordano 

(45) found the pancreatic duct and col'ffllon bile ducts entering the 

duodenum by a common opening in 20~ of 200 routine autopsies and 

add that in only 3.5J would a corrmon channel be a reasonable 

possibllity. 

Doubllet (18,20) states that spasm is the key to the etiology 

of inflanvnatory disease of the biliary and pancreatic duct systems, 

but that its true incidence cannot be known. He says that this 

increase in Its tonus (or spasm> is produced primarily by frus­

trating emot1onal disturbances, exhaustion, pain In other parts 

of the body, painful distention of the corrmon bile duct, hydro­

chlorlc acid or alcohol in the duodenum, parasympathomimetic 

drugs, opiates or irritation of the colon. 

Doubilet,(18) Ivy and Gibbs, (35) Powers (54) and Stein (68) 

all state that bile present in the pancreatic ducts will not pro­

duce a pancreatitis unless there is also a rupture of the ducts 

or a temporary obstruction to the outflow of pancreatic secretions. 

Powers (54) produced a pancreatitis by an intravenous injection 

of trypsin but it is only when both factors, i.e. obstruction and 

trypsin, that pancreatitis wil I regularly develop. He further 

states that obstruction leads to high levels of interstitial 

trypsinogen which may be converted to an active enzyme within the 
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pancreas resu l ting in a pancreatitis. Stein (68l also considers 

the possibillty of trypsinogen activation but also states that the 

level of an antitrypsln factor may play an important part. 

So then a review of the probable sequence of events in en 

obstruction ls that the trypsin is activated by some activator 

or possibly by rupture of small ductules due to the increased 

pressure. This allows pancreatic juice to come into direct con­

tact with blood vessels and pancreatic tissue. This results in 

edema, vascular necrosis or fat necrosis with the characteristic 

inflammatory changes following. 

Other factors which are postulated as being relatively 

uncommon causes by Richman (58l include hyperlipemia, diabetic 

acidosis, malnutrition, pregnancy, hemochromatosis, trauma which 

may be either accidental, surgical or electrical, vascular which 

may be either arterial or venous occluslon and allergic. Wap­

shaw (72) cons iders the posslbility of a neurogenic basis, Rich 

and Duff (57) present the possibility of ductal epithelial meta­

plasla causing an obstruction while Johnson (36) and Nemir (48) 

state that a toxic substance may be formed from a reaction 

between lschemic blood and pancreatic Juice. 

The possibility of pancreatitis being a disease of adapta­

tion was presented by Selye (61) In 1950. He subjected animals 

to various types of stressful situations and produced experimental 

lesions similar to those of acute pancreatitis in man. On the 
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basis of the frequent and pronounced involvement of the pancreas 

both during acute and chronic exposure to stress, he proposed that 

comperable pancreatic lesions in man may find their explanation 

in derailments of the adaptive mechanisms. 

Kaplan (40) is also a proponent for the acceptance of pan­

creatitis being a disease of adaptation. He presents an analogy 

of a Cushing's ulcer being caused by an ischemic necrosis of the 

wall of the stomach following emotlonal trauma and so proposes 

that the same thing could occur in the pancreas, as the two organs 

are similar in embryology, .nerve and blood supply. He states that 

the body reacts to systemic damage (shock) with a systemic defense 

mechanism (counter shock>. The resistance put forth depends on 

nervous, humorel influences, degree of shock, previous exposure 

end previous adaptation. The adrenals react by increasing their 

production of mineralocorticoids, regardless of the stress. The 

proposed change in vascular network of the pancreas is based on 

the experimental change following DOCA end desoxycortisone admin­

istration. This change consisted of edema, necrosis and inflam­

mation followed by secondary scarring and fibrosis. 

Kaplan (40) tends to discount the association of gall bladder 

disease, in that it is more common in females while pancreatitis 

is from three to six times more common in males. He attributes 

the association to a colic stress in addition to the physical 

factor resulting in the common channel. He also implicates 
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physlcal trauma, infections, overindulgence and toxic agents as 

stress and states that alcoholism is associated with emotional 

distress. He cites pancreatitis following transurethral prostat1c 

resections and mastoidectomies as probab ly being due to a systemic 

stress. His theory may then be summarized as stress leading to 

arteriolar spasm of the target organ which causes the tissue 

ischemia with pathological changes that vary from the edema to 

necrosis and gangrene that is present in acute pancreatitis. 

Starr (67) presents a somewhat different view point. He 

suggests that t he thyroid adrenal axis may be of importance in 

the pathogenes is of certain abdominal conditions of unknow etiol­

ogy including pancreatitis. The development of pancreatic ob­

struction presents many of the features of a metabolic disorder 

al lied to the collagen diseases. The slow progress with crises, 

the indeterminate histology ranging from edema to fibroblastic 

infiltration and fibrosis and the associated involvement of other 

structures resemble the picture of this group of disorders. The 

involvement may be diffuse or localized and may be invoked by 

dietary excess, stress, infective or psychological and hormonal 

(menstrual) disturbances. 

A number of articles have been written recently that would 

Indicate that cortisone therapy may be a cause of acute pancreatitis. 

Bencosme (3), Lazarus and Bencosme (44), Stumpf (70l and Volk and 

Lazarus (71) all conducted similar experiments in which hyperplasia 
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and hypertrophy of the pancreatic ductular system and hyper­

plastic and dilated ducts were frequently found following adrenal 

corticoid administration. Focal areas of pancreatic necrosis, 

peripancreatic necrosis and granulomatous inflammation were also 

seen. The similarity to the pathology seen in ductel ligation 

suggests en obstructive nature and Bencosme (3) suggests that 

changes in viscosity may be of importance but states also that 

it is possible that high levels of steroids exert a direct stimu­

lation to the ductal epithelium similar to other steroids action 

of tissues such as breast or prostate. Cattel I and Warren (12) 

present experimental evidence that cortisone cen cause a tempor­

ary decrease in the volume output of the pancreas, but do not 

speculate on this being a possible cause of pancreatitis. 

Pancreatitis has also been reported in humans who have been 

treated with cortisone. Baar and Wolff (2) reported two cases 

of pancreatic necrosis in children associated with corticoid 

therapy, one of which was being treated for asthma and the other 

for dermatomyositis. Hypersensitivity, mechanical obstruction, 

epithelial metaplasia, dietary imbalance and infection were not 

thought to play any part in either of these cases but rather a 

peculiar constitutional disposition whose nature is obscure. The 

theory was proposed that cortisone has an effect on pancreatic 

secretion end that in the presence of the previously mentioned 
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unknown constitutional disposition this causes e stognotion of 

secretions and pancreatic necrosis by reflux mechanism. 

Cerone and Liebow (II) report cesual observations of autopsy 

material suggests increased frequency of necrosis and other 

lesions of the pencreas end edjecent tissue in patients receiving 

certein steroids or ACTH. ACTH, cortisone, hydrocortisone, pred­

nisone and prednisolone alone or in combinations were associated 

with the pancreatic lesions. These lesions consisted of acute 

pancreatitis or peri-pancreatic fat necrosis or both. These 

were reported as usually focal and mild. Diffuse or hemorrhagic 

pancreatitis was not seen and no definite symptoms or signs of 

pancreetitis were recorded clinically. Selye (62) agrees that 

pancreatitis with liponecrosis may occur in patients treated with 

large doses of cortisone or its derivatives. 
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.LJ..L. A Review of Present Day Treatment 

Haubrich (30) says that the correct management of a suspected 

case of pancreatitis begins with the drawing blood for an amylase 

determination. In making this diagnosis and instituting the 

medical management that it implies, it is very important to be 

accurate as most acute abdomens fall )n ther ealm of surgical 

management. (I) 

Although dissenting opinions continue to be expressed, the 

prevailing one is one of conservatism. (4) Even though a dis­

tinction was made in 1933 by Elmen (23) between the then well 

known acute hemorrhagic pancreatitis and a less fulminant acute 

edematous pencreetitis, this distinction is not important concern­

ing the treatment and many times is impossible to make. (4) Once 

the diagnosis is made, the treatment must be energetic even though 

it is to be conservative. However, Comfort (15) states that in 

milder attacks, presumably those due largely to edema, the need 

for control af pain often is the major and sometimes the sole 

indication for treatment. 

The consensus of nearly al I writers is that medical manage­

ment is the treatment of choice in acute pencreatitis. As stated 

previously, surgery is limited to those cases in which there is 

no diagnosis in en acute abdomen or in an obstruction with 

jaundice. (37) Backus (8) states that surgery is completely con­

treindiceted if en ecute pancreatitis is suspected. On the other 
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hand, Jones l37l says that surgery is relatively harmless pro­

viding the manipulation of the pancreas is held to a minimum. 

Jones (37) divides the medical management into the follow­

ing categories, which will be the outline used in this review: 

I) control of pain, 2) management of shock, fluids and electro­

lyte imbalances, 3) decreasing pancreatic secretions, 4) gastro­

intestinal tract distention, 5) suppurat ive complications, 

61 carbohydrat e metabolism disturbances, 7) surgical complica­

tions, and a> recurrences. 

la) Control of Pain 

The pain of acute pancreatitis may be very agonizing 

and unrelenting and its relief can be very important. This pain, 

if unrelieved, can cause a reflex vasoconstriction with the re­

sultant pancreatic ischemia, thus setting up a sequence of events 

resulting in a continuous cycle. (37) The opiates of which mor­

phine sulfate, dihydromorphine hydrochloride (Dilaudidl and 

meperidine hydrochloride!Demerol) may be mentioned are theoreti­

cally contraindicated in that they tend to induce duodenal and 

ductal spasm. (4) As Demerol is the least spasmogenic of these, 

it is probably the choice of these three agents. (30) A dosage 

of 100 to 150 mg every three to four hours is usually necessary 

to be effective in the relief of the pain. (37) If morphine is 

to be used, its dose is usually 10 to 15 mg every three to four 

hours and the dosage of Dilaudid would be two to four mg every 
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three or four hours if it is to be used. (37) Nitrites may be 

useful and probably diminish pein directly by relaxing smooth 

muscle reducing duodenal and ductal spasm and may also tend to 

overcome vesoconstriction. (4) The action of these would be very 

short in duration but may be given es inhaletions of a pearl of 

amyl nitrite or tablets of glyceryl trinitrate sublingual ly. (4) 

Other antispasmodics that have occasionally been used include 

aminophyllin~ papaverine ehd calcium gluconate . (37) The other 

less potent centrally acting analgesics as codeine, ASA or other 

newly developed ones are useful when the pain is of a nature that 

may be controlled by these agents. (17) Barbiturates given as 

phenobarbital may also be useful in controlling the pain. (42) 

Tetraethylammonium chloride may be effec t ive in some cases where 

narcotics ere not. (4) This agent blocks the sympathetic and 

parasympathetic impulses at the ganglion ic synapse but does not 

block the pain ful afferent stimule from the gastrointestional 

tract. Its ac t ion is prbably due to reduced secretory activity 

both directly and due to decreased acid secreted by the stomach 

resulting in a lessened secretion of secretin in the duodenum 

end thus a lessened stimulation of the pancreas. Its action may 

also reduce the tone of the sphincter as a result of a vegal 

block. Hypotension and other distressing side reactions detract 

from its usefulness. (4) 

15 



Procaine hydrochloride has been used in several ways for 

the relief of pain. Paravertebral blocks ere used extending from 

a level of the tenth thoracic vertebrae up to the fourth. (17) 

A block of the splanchnic ganglia may also be used. (4) This 

may tend to diminish vasoconstriction in the gland, but there m8y 

also be a further drop in blood pressure in an already shocky 

patient. This may also have a direct effect in decreasing pan­

creatic secretions. (4) This is administered initially on the 

side where the pain is the most severe, but one must frequently 

block both sides due to the pattern of enervation of the pancreas. 

One may get somatic nerve fibers also in the block, so an occasional 

peripheral parasthesia is to be expected. (4) Continuous epi-

dural procaine has also been used. (I) Intravenous procaine 

hes also been used, but is probably dangerous and not reliable.(37) 

The dosage has been recommended at four mg/kg in a 0.1% solution. 

Its duration is variable, but it may last for hours. It is pro­

posed (4) that it possesses local an~sthetic, analgesic and anti­

histaminic actions in addition to having vasodilatation and 

spasmolytic actions. However, when given intravenously, it is 

rapidly hydrolyzed indicating that possibly a degradant, dime­

thylaminoethanol may be responsible for the action. If this is 

to be used, great caution must be exercised. Toxic symptoms such 

es excitment, restlessness, dizziness, irritability, numbness, 

muscular twitching, skin reaction or dyspnea must be watched for. 
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A berbiturate should be on hand for Jnstent intrevenous adminis­

tration as an antidote if toxicity develops. (4) 

lb) Management of Shock, Fluids and Electrolyte Imbalances 

Treatment here consists of the intravenous administra­

tion of whole b lood, plasma, albumen, plasma expanders, normal 

saline or 5~ g lucose in distil led water or normal saline. Prob­

ably most important of these is the administration of whole blood. 

The purpose of this treatment is to restore blood volume, main­

tain blood pressure and to insure adequate urinary output. (4, 17, 

58) lndiscrimi nete administr a tion of glucose should be avoided 

because of impared carbohydrate metabolism. Fluid volumes should 

total between 2,000 end 3,000 cc per day unless there is en 

enurie and then volumes should be limited to about 1,000 cc per 

day in the form of 10~ glucose water. (42) Norepinephrine may 

be given in amounts of 4 mg per 1,000 cc of 5~ glucose water but 

the vasoconstr i ction that is produced may not be desirable. (30) 

It is in this f ield of the treatment of shock that some workers 

feel the use of adrenal corticoids has its basts.(1,15,37,58) 

However, this will be discussed at a tater point. 

Sod i um and potassium are the two electrolytes that one 

is to be primarily concerned with. Surprisingly, large amounts 

of calcium may be transferred from the serum to areas of fat 

necrosis so that soaps are formed from the hydrolyzed fats, which 

in addition to other mechanisms such as excretion of ca lcium into 
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the bowel may contribute to the production of a hypocalcemia. (41 

This may produce neuromuscular alterations and even cause myo­

cardial abnormalities. The degree of hypocalcemia bears a close 

relationship to the severity of the disease and is of definite 

prognostic import. (4) Kelley (42) states that the hypocelcemJe 

should be corrected if the serum level falls below 7 to 8 mg~. 

This should be corrected by the administration of 10 to 20 cc 

of 10~ calcium gluconate intravenously each day until a normal 

level is reached. Dolan (17) says that eny deficiency should be 

corrected by gi ving 150 mg of calcium per milligram drop in the 

serum level of calcium. The potassium level is also to be watched 

closely, espec ially when losses ere likely to be considerable as 

when nasogestr ic suction 1s being used. (4) Here too there may 

be neuromuscular or myocardial manifestations in addition to the 

possibility of a hypokalemic alkalosis. (42) The indication for 

replacement here is a serum level of below 3 mEq/L which is to 

be attempted with caution lf there ls any indication of renal 

failure. (42) 

(c) Decreasing Pancreatic Secretions 

Attempts to attain this goal are directed pri­

marily into three methods. These are: I) nothing by mouth, 

2) nasogastric suction, and 3) depression of nervous influences 

capable of stimulation of either the stomach or pancreas. The 

first two of these can usually be carried out without too much 
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difficulty. Their mechanlsm of action lies in the fact that the 

hormonal stimulus of the pancreas, secretin, is elaborated within 

the duodenal mucosa. This is in response to the stimulus of acid 

(optimum pH 4) which is provided by the contents of the stomach 

passing into the duodenum. (30) An antacid used intermittently 

with suction may have some value in decreasing this acid stimulus. 

A mechanical stimulus in the lumen of the duodenum probably contri­

butes to the activation of secretin which is another reason for 

giving nothing by mouth. The depression of the nervous stimulus 

to the stomach or pancreas is attempted primarily through cholin­

ergic blocking agents. (17> Methantheline bromide in doses of 50 

to 100 mg every four to six hours in a continuous intravenous drip 

may be used. (42) This may also have an analgesic action due to 

overcoming spasm and reducing hypertonicity of the sphincter. (4) 

Another action that may help provide analgesia is the blocking of 

the pain from sympathetic afferent fibers. (42) Atropine is also 

used in doses of 0.6 mg every four to six hours. The action of 

this drug is probably due to producing a decreased secretion of 

secretin rather than a direct action of the pancreas itself. Side 

effects may include dryness of the mouth, thirst and possible 

bradycardia. (4) Phenobarbital may be used as a mild general seda­

tion which will reduce nervous excitation and also depress pan­

creatic secretion. (4,37) Sympathomimetic drugs inhibit secretion, 

perhaps by decreasing the blood flow through the gl~nd. That 
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effect and the vasoconstriction probably responsible for it are 

definite deterrents to the use of these drugs. (4) Ephedrine sul­

fate is the one used most often. Its dosage is from 25 to 50 mg 

every four to six hours. 

Attempts have also been made along other lines of 

approach to diminish pancreatic secretions. In 1952 Rauch and 

Stenstrom (55) reported on experimental work in which pancreatic 

secretions were diminished following irradiation of the pancreatic 

area. In 1954 Heacock and Cara (31) reported on the clinical use 

of x-ray and advocated that it be used in conjunction with sup­

portive measures for all cases of pancreatitis. The possibility 

of the use of a carbonic anhydrase inhibitor, Diamox, was studied 

by Dreiling. (21) He observed that adequate inhibition can not 

only block response to secretin but also suppress the basal output 

of the pancreas without effecting the secretion of the enzymes. 

He speculated that this might have theraputic implications if a 

control of volume at a cellular level were desired. Apparently 

this work has never been followed up or expanded. Pfeffer (50) 

reported that ACTH or hydrocortisone had no effect on lowering the 

volume of pancreatic secretions, so its use in treatment, which wil I 

be discussed later does not have this function as its basis. 

(d) Gastrointestinal Tract Distention 

Although this is believed by some men to constitute a 

specific area of treatment (1,4), its management is automatically 
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incorporated in that treatment designed to diminish the hydro­

chloric acid stimulation of secretin in the duodenum. This treat­

ment referred to is the intermittent or continuous nasogastric 

suction previously referred to. The indication for treatment of 

this type is suggested by the fact that localized areas of ileus as 

indicated by the gas patterns of the small bowel is used as a 

diagnostic criterion by some men. (32,8> 

(e) Suppurative Complications 

This type of treatment is directed primarily toward 

secondary infections of peritonitis, (4) but is of primary import­

ance if one suspects the etiology to be that of a bacterial Infec­

tion. (16) The usual method of providing the prophylactic coverage 

that Is desired is by using a combination of penicillin and strep­

tomyc in, (8,17,37) however, Berk (4) states that aureomycin and 

oxytetracycline appear to be the antibiotics of choice for this 

use. Although not definitely in the role of a suppurative compli­

cation, the attempts for control of fat necrosis will be briefly 

discussed here. The use of a crystalline soybean trypsin inhibitor 

was reported in several experimental studies in 1952 and 1953. 

(33,60) These investigators were not favorably impressed with the 

results of their experiments. Hoffman (33) reported a 50J morta­

lity in his series of control dogs and a mortality of 50.8% In 

those treated with the trypsin inhibitor. Popper and Necheles (52) 

reported in 1953 that the intraperitoneal administration of sodium 
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formaldehyde sufoxylate lowered the occurrence of experimental fat 

necrosis from 85 to 38~ and concluded that the result was possibly 

due to inhibition of~yposin or of lipase or of both. Later in 

1953 Popper and Necheles (53) conducted another experiment on the 

use of quinine sulfate in preventing pancreatic fat necrosis in a 

series of 13 dogs. They reported a marked effect and stated that 

this was probably due to inhibition of pancreatic lipase. In 

1955 Wapshaw (72> referred to this type of treatment by stating 

that theoretically a substance which is capable of arresting the 

activity of trypsin either in the gland or blood stream is likely 

to be beneficial but reminds one of the difficulty of arriving at 

a diagnosis early enough to institute treatment that would be 

successful. 

(fl Carbohydrate Metabolism Disturbances 

This was also previ9usly referred to in the recorm1enda­

tion to avoid indiscriminate administration of glucose because of 

impared carbohydrate metabolism. (4) Shallenberger (63) reported 

that 20~ of a series of 45 survivors of acute pancreatitis sub­

sequently developed a permanent diabetes mellitus and that he 

believes that insulin should be given to control the hyperglycemia, 

when it is present. He felt that this exerted a protective effect 

and seemed to lessen the severity of the subsequent diabetes. 

Dolan (17) states that when insulin is used to control the hyper­

glycemia it must be followed by intermittent fasting blood glucose 

22 



determinations. Berk (4) sets the dosage of insulin at 5 to 10 

units of regular insulin per 50 gm glucose, administered simul­

taneously with the glucose water preparation. He also adds that 

a hypoglycemia is to be avoided in that it is a potent vagal 

stimulus. Associated with this might be the maintainence of 

nutrition with protein hydrolysates when oral intake is prohi­

bited over a prolonged period. (42) 

(g) Surgical Complications 

Quoted indications for surgical treatment are quite 

variable. That of the acute phase has been previously covered. 

Complications such as cysts, abscesses and hematomos may be 

operated on but it Is much better if it can be done after the 

acute phase is over. (1,42) After recovery from the acute epi• 

sode, a study of the biliary tract for associated disease should 

be cerried out and a cholecystectomy or other indicated surgery 

may be done at this time. (5) Elective surgery is not indicated 

unless gall bladder pathology is revealed. (ll 

(h) Recurrences 

Ivy and Gibbs (35) found that 61~ of their cases have 

a history of previous attacks, so the importance of preventing 

recurrences is readily pointed out. In presenting a figure as 

high as that, it would appear that there is no satisfactory way 

of preventing recurrences or else that a few people tend to have 

the attacks repeatedly. The usual routine is one of gradual 
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withdrawal of treatment as indicated by the clinical signs, i.e. 

pain, temperature, pulse and abdominal distention. (37) The 

resumption of oral intake begins with water, broth, milk and soups 

(37,42) and progresses to a frequent feeding, low fat, high pro­

tein, high carbohydrate and low residue diet. (42,58) Of consid­

erable importance in the prevention of recurrences is avoiding 

over eating, obesity and alcohol. (58> Antacids, mild sedation 

may also be continued for an indefinite length of time. (37> 
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Ii. A Review of the Use of Cortisone 

As previously presented, Setye (61) was the first to suggest 

that cortisone might be effective in the treatment of acute pen­

creetitis. In his experimental work, he found that chronic treat­

ment of rats with toxic doses of desoxycorticosterone acetate 

could cause especially pronounced vascular changes in the pancreas, 

which in the acute stage tended to produce edema, pancreatic 

necrosis end inftamnetory changes While later phases resulted in 

scar formation with fibrosis. He also found that these changes 

could be prevented with cortisone. 

The rationale of the use of cortisone has never been defin­

itely established. It is referred to by some men only es an edju­

vant in the course of the shock therapy that they are carrying 

out. (17,37,58) Elman (22) states that the only physiologic justi­

fication for the use of cortisone is the idea that cortisone is an 

"anti-inflamnetory steroid" and that perhaps in an acute pancreatitis 

the inflammatory reaction Is too great for the body to cope with. 

Ketty (42 hes a similar attitude but suggests that there is a 

theoretical disadvantage in that evidence exists that the adminis­

tration of cortisone can be harmful in the presence of a bacterial 

infection as is suspected in such as tuberculosis. Kaplan (41) 

proposes that the rationale have its basis in the pituitary stimu­

lation of the adrenal cortex production of three types of steroid 

hormones, mineralocorticoids (a ldosterone>, glucocorticoids 
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lhydrocortisone, cortisone end cortiosteronel and sex hormones. 

He then refers to Selye's l61) statement that minerelocorticoids 

end glucocorticoids ere antagonists end ere normally in balance 

but that there is a disproportion in this relationship in ell 

diseases. This Is a response toe nonspecific stressor that may 

be mechanical, thermal, chemical, infectious or emotional end 

whose principal pathways are through the hypothalamic, pituitary, 

adrenal axis. Kaplan l41) feels that these nonspecific stressor 

agents initiate a vascular response that results in constriction, 

ischemia, thrombosis end tissue necrosis but that this chain of 

events can be interrupted by the use of cortisone which then allows 

the normal body defense mechanisms to take over. 

The number of cases of acute pancreetitis that have been 

reported when treated with adrenal corticoJds hes been relatively 

few. Stephenson (69) reported the first case in 1952. His patient 

was a 25 year old white female that had had recurrent right upper 

quadrant pain of three years duration. She had had nausea, vomit­

ing and pain radiating through to the beck for five days prior to 

admission. On admission she appeared acutely ill, had a tempera­

ture of I03,8°F., a blood pressure of 120/70, was perspiring freely 

end appeared near shock. Findings included a tender end rigid 

right upper quadrant of the abdomen, a white count of 18,200, hemo­

globin of 70% and a hematocrit of 35J. The diagnosis of acute 

cholecystitis was made and therapy was instituted consisting of 
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passing e Levin tube with Wangansteen suction and antibiotics 

consisting of 400,000 units of penicillin intramusculerly two 

times a day, 0.5 gm dihydrostreptomycin intramuscularly two times 

a day and 500 mg aureomycin intravenously daily. The temperature 

continued to increase, reaching I06°F., the respirations became 

rapid and the pulse weak. The patient was placed in Trendelenburg 

position and transfusions were started. Phenylephrine hydro­

chloride 0.1~, 3000 cc 5J glucose water end 1000 cc blood were 

given. The systolic blood pressure was between 50 and 60 end 

later was not obtainable as was neither the pulse. At this time 

100 mg cortisone was given intramusculerly and was repeated six 

hours later. The pulse then returned and the blood pressure was 

94/84. Twelve hours later an additional 100 mg cortisone was 

given. The patient then appeared more alert, but had evidence of 

a peritonitis. A laparotomy was done and bloody fluid was found 

in the abdominal cavity with areas of fat necrosis in the omentum 

which were biopsied. The patient continued to progress through a 

reletively uneventful post-operative course and was dismissed in 

good condition. 

Other cases that have been reported have a similar story. The 

next man to report e case treated with cortisone was Hoste (34) 

who reported in 1953 a case of a fulminating pancreatitis in a 45 

year old man that was associated with a hepatitis. The patient 

was comatose before treatment and then had a remarkable and rapid 

improvement. In 1955 Eskwith (25) made a comprehensive report of 

a 40 yeer old male who wes diagnosed as having acute pancreatitis 
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on the basis of a serum amylase of 390 units but did not respond to 

medical treatment over e three-dey period but was then started on 

300 mg cortisone per day on the rationale that it might decrease 

the edema, exudate or inflammation that might be present. He 

reported that the pein hed diminished in 24 hours and the tempera­

ture was normal in 48 hours. The patient was maintained on cortl• 

sone for 17 days, receiving a total of 3700 mg. Post morbid 

studies in this patient revealed a normal gall bladder. Eskwith 

pointed out that the response of the patient to the cortisone in 

the dramatic change in personality, relief of pain end return on 

appetitie could not be adequately described on paper. S01lem (64) 

reported a case in 1955 in which the patient wes treated with ACTH 

and responded very well but had a mild recurrence when the ACTH 

was withdrawn on the third day of its .usage. It was then rein­

stituted end gradually withdrawn at a latter day with no recurrence 

reported. He stated that it was apparently anti-inflarm,atory on 

the basis of suppressing a progressive cellular damage and thereby 

the chain reaction which follows en inflarm,atory stimulus. He 

felt that the successful use of cortisone in thyroiditis, (13) 

orchitis (65) end hepatitis (14) might lead one to suspect that it 

might be useful in the treatment of pancreetitis. 

Bloodworth and Cohen (7) also report one cese that failed to 

res~ond to the usuel form of medical but had e udremetic improve­

ment" following the initial use of 100 mg cortisone fol lowed by 
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50 mg every six hours fore period of three deys. Brockis end 

Jones (10) report the use of two cases which they stated were 

severely 111, apparently dying of vascular collapse that had been 

refractory to plasma end saline. They too experienced a relapse 

with withdrawal and respond to return to treatment with cortisone. 

Rogers (591 was prompted to use cortisone by the occurrence of four 

successive deaths due to acute hemorrhagic pancreatitis. He 

reported the use of cortisone in six patients of which he stated 

that there were two dramatic recoveries with the other four making 

satisfactory recoveries. The total dosages of prednisone varied 

from 275 to 500 mg. Kaplan (39) reports the use in nine patients 

of which he had l00~ recovery. It is of interest to note that no 

fatalities were recorded in any of these reported cases; however, 

Kaplan (391 stated thet three fatalities had been brought to his 

attention in patients that had been treated with cortisone. 

Kaplan (41) states that there is no way of estimating the 

proper dose of cortisone or its equivalent of a similar substance. 

He starts his patients on 300 mg prednisone every 24 hours end 

adjusts the dosage es indicated. Dolan (171 uses 300 to 400 mg 

cortisone deity with a gradual decrease until there is a complete 

withdrawal at six days. He and Aaron (I) state that the dosage 

can be followed by doing eosinophile counts in that a failure to 

decrease the total number indicates that the dosage is inadequate. 
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The study of the use of cortisone in pencreetitis ls fer from 

being over end its true usefulness is not yet definitely esteb­

lished. This is exemplified by some edditional work of Selye (62) 

who in 1958 steted thet cortisone felled to prevent an experimentel 

purulent pencreetitis that hed been ceused by subcutaneous inject­

ions of stylomyc in eminonucleoside. He s t ated that the cortisone 

probably actual ly aggravated the pencreet i tis because of the 

enhancement of pancreatic fet necrosis by aiding the spreed of 

pathogenic organisms or by increasing the spread of pencreetic 

juices. 

The present status of the use of cortisone in the treatment 

of pencreatitis is summed up in en editorial in the British Medical 

Journal (73) in which it recognizes that t he beneficiel clinical 

effects that have been reported contradict laboretory evidence. 

It is possible that steroids produce en in t ermittent obstruction 

due toe viscosity change, but that en acu t e hemorrhagic pencree­

titis is every rere complication of cortisone therapy in men end 

there is no reason for withholding it when the seriousness of the 

situation leeds one to believe that it is indicated. . 
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i. Summary 

Following a brief introduction to and history of acute pen­

creatitis, a review of the present theories of the etiology of 

this disease was presented. The corrvnon channel theory of Opie 

was presented as the most widely accepted theory and some statis­

tics were quoted that would both tend to uphold and to disprove 

this mechanism as being the primary cause. Various modifications 

and expansions of this theory were also brought out. Other pos­

sible etiological agents that were mentioned include infection, 

alcohol ingestion, hyperlipemia, diabetic acidosis, malnutrition, 

pregnancy, hemochromatosis, trauma, vascular, allergic, neurogenic 

and a ductal epithelial metaplasia causing obstruction. 

Selye's work on the possibility of pancreatitis be_ing a dis­

ease of adaptation was also reviewed. He found that alarming 

stlmule could cause focal necrosis of the pancreas in experimental 

and proposed that the extraordinarily frequent and pronounced 

involvement of the pancreas both during acute and chronic exposure 

to stress suggest that comparable pancreatic lesions in man may 

find their explanation in derailments of the adaptation mechanism. 

He found also that treatment of rats with DOCA could cause pro­

nounced vascular changes in the pancreas which resulted in edema. 

pancreatic necrosis, inflanmatory changes and scar formation. 

Kaplan proposed an analogy of a Cushings ulcer of the stomach being 

caused by an ischemic necrosis end thinks that the same thing could 
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occur in the poncrees as the two organs are similar in embryology, 

nerve and blood supply. He feels that the adrenals react to 

stress by increasing their production of mineralocorticoids which 

results in a change in the vascular network of the pancreas which 

causes the pancreatitis. However, several articles were reviewed 

in which experimental was thought to be caused by the administra­

tion of adrenal corticoids. Articles were also reviewed in which 

it was felt that pancreatitis in humans had been caused by the 

use of cortisone. 

The discussion of the medical treatment is divided - into the 

following categories: I) control of poin, 2) management of shock, 

fluids and electrolyte imbalances, 3) decreasing pancreatic 

secretions, 4) gastrointestional tract distention, 5) suppurative 

complications, 6) carbohydrate metabolism disturbances, 7) surgi• 

cal complications, and 8) recurrences. The methods used in each 

of these categories is discussed in the content of the paper. 

The recent use of cortisone is also discussed. It is pointed out 

that some men use it as an adjuvant in the treatment of shock 

but that others feel that it has a more physiological indication. 

Its effect as an anti-inflammatory agent is pointed out and 

Selye•s and Kaplan's theory of increased mineralocorticold pro­

duction being antagonized by the administration of cortisone is 

also discussed. Reports of 22 cases of acute pancreatitis that 

had been treated with cortisone were reviewed and the usual 
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pattern seemed to be that of an acute, fu lminant illness in which 

the patient was nearly moribund when the use of cortisone was 

instituted. Responses to this treatment were reported as miracu­

lous, dramatic and other glowing adjectives. The contradiction 

between clinical and laboratory evidence is pointed out, but that 

in view of the clinical responses recorded, there is no reason 

for withholding cortisone at this time. 
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Il. Conclusion 

In reviewing a series of articles on acute pancreetitis, one 

conclusion that mey be fairly welt established is that nothing 

real definite has ever been established etong the lines of etiology 

or treatment. Of the many theories of etiology that have been 

advanced, the oldest end still the most widely accepted is the 

cormion channel es proposed by Opie in 1901, although many possible 

causes of the convnon channel are now recognized. This, although 

probably the most plausible theory certainly cannot be accepted as 

the cause in aft cases. Evidence of this is the number of theories 

that have been proposed, each probably being the cause in an unde­

terminabte number of cases. Similar to etiology, a definite 

pattern of treatment has never been established. The accepted 

methods of treatment today covering the eight points previously 

covered certainly cannot be considered es the optimum treatment when 

one looks at statistics concerning mortality end recurrence. The 

use of cortisone in treatment has been extremely favorable in the 

cases thus reported; however, the evidence of experimental and 

human pancreatitis being caused by cortisone administration cer­

tainly cannot be overlooked. I feel that the present status should 

be not that of routine administration in every case of pancrea­

titis, but that the patient should be treated in the whet is now 

considered routine manner with the use of cortisone being reserved 

for those that do not respond to this type of treatment. I feet 

34 



that there is definitely no contraindicat ion to its use when the 

poncreatitis is progressing and not responding to the above 

described medical management. 
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