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I. :NTRODUGTION

The diagnosis of disorders of pancreatic 

function and disease constitutes a real challenge 

to the phvsiolog1st and clinician. There is a 

great disparitv bet�een the importance of the 

pancreas functionallv and our abilitv to dis

cern evidence of abnormalities of its function, 

or to detect evidence of earlv disease. There

fore, it would apoeer obvious that the clinician 

constantlv be aware of acute pancreatitis as a 

diagnosis whenever confronted bv an acute abdomen 

or many cases of acute pancreatitis mav be �issed. 

It is the purpose of this paper to discuss the

svmnto� complex, and the various laboratorv aids 

which will aid in 1naking the diagnosis of acute 

pancreatitis. And once the diagnosis is estab

lished, to discuss the modern medical management 

· or the disease.

II. DIAm-:osrs

A. Historv, Sv::notoms and Signs.

Acute pancreatitis may affect all age grouos.
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However, the avera ge age for ma l es is about 40-

45 and in women slig tlv older. It is also slightlv 

roore com:non in women than i n I!len. A oositive point 

in about 25% of case will be the histor v of onset 

of svmotoms followin -:; inge s tion of a heav v menl. 

Repeated experiments have shovm t hat pancreatic ne

crosis is more readi y prod uced soon after in

P"estion of a heavv .rLal--pr esumably, when the pan

creas is active prodJcing digestive enzvmes . The 

role of alcohol int e pathogenesis of acute pan

crea titis has receiv 3d some attention . I n one 

l ar ge series of case of pr oven acute panc r eatitis 

18% were admitted to the hosoital intoxicated or 

recuperating from a ecent alcoholic bout . The 

three predominating :,ymptoi s in the acute phase of 

the disease are (1) nain, 2) a usea, and (3) vom

iting . In a l arge s eries of cas es 94 . 5% had oain, 

94 . 6% had nausea and 84 . 0% had vornitin"' . Paxton 

and Payne (1) divide the di sease into 5 groups 

a ccording to the clin ical picture . In group I is 

t he standard textbook desc r iption of acute pan

crea titis-- the elderl v obe s e florid individual who 

ha s eaten a l a r ge meul prec eded bv several highballs. 

A few hours thereafter he i s seized with excruciating 
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upper abdominal pain followed immediately bv 

nausea and profuse vomiting . Generallv he is in 

orofound shock with cvanotic mottled skin and 

diffuse abdominal r i gid ity and tenderness. Later 

he may have ecchymo es of the flanks - Gre y

Turner sign--or umb i licus--Cullen's sign . Death 

usually ensues with i n 24-36 hours after the on

set with a ter~inal hyperpyrexia of 105- 106 de

grees Fahrenheit . ~he oatient who simulates acute 

coronary occlusion i s in this grouo . The pa

tients in group II s imulate acute cholecystitiso 

The onset is usuall sudd n with moderate severe 

epigastric or right upoer quadrant pain. The 

pain often radiates through to the back and is 

followed at once bv nausea and pergistent vomi

ting . Groun III im.i tates mechanical srnall bowel 

obstruction. The diagnosis of obstruction is 

usuallv cha~acteristic but there is usually no 

apparent etiology-- such as a hernia or abdominal 

scar--for the obstr ction. Any patient who ap

pears to have an intestinal obstruction with no 

apparent etiologv should have a serum a~ylase 

and urinary diastas determinations before surgery 

is contemplated. Grouo IV resembles acute al

coholism with acute gastritis . Included in this 
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group Are those pat i ents who are thought to have 

perforated a peptic ulcer . These patients usu

allv are admi t ted i ntoxica ted or give a history 

of being on a recen t a l coholic spree . Subse 

quently they develop abdomnal pain, nausea and 

vomiting. However, these s ymptoms £'.I.av be mini

mal and the slight degree of abdominal rigidity 

often leads to the n istaken diagnosis of a perf

ora ted peptic ulcer . In Group V are those pa

tients ~h.o have a !llc.ss ei t her in t r1 e epigastrium 

or the left lower quandrant of the abdomen . 

They give a historv of having acute pancreatitis 

three - four weeks bef ore admis s ion and now pre 

sent with a pseudoc~st. ~heir initial symptoms 

:na v fall into anv of the previous four groups des

cribed . 

Other svmptoms also i nclude (1) massive 

gastrointestinal henorrhage - -manifested either bv 

bloodv diarrhea or ematemesis . This occurs in 

aporoximatelv 10% of case s of acute pancreatitis . 

The exact cause of t he ul cerations found in the 

stomach, small inte tine and colon at autopsy have 

not been determined . Thev mav be related to the 

fact tha t trypsin can produce vascular necrosis 
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and hemorrhage in a l l tis ues in the body . 

Diarrhea mav b3 a ~isleading svmptom . It is 

present in 5- 10% of cases. It is probably caused 

bv the initial increase i n peristaltic ~ovements 

produced bv the irri tation of the autono~ic nerve 

supplv of the intes ine. 

Hvnertension-- bout 20% of patients with acute 

pancreatitis have c inica l hvpertension . This 

observation varies rom t he widespread belief that 

profound shock is generall v present. Actually 

onl,, 11 . 7% of one l fl r g e s eries were in shock while 

78% had no clinical evidence of shock at all . 

Shock--the deg ee of shock principa llv de

pends on the pathologv pr esent . In the earlv sta 

ge s, t his reduction in blood pressure represents 

a neurovascula r rea ction excited bv pain and tissue 

destruction . Later it Tiers es into secondarv shock 

without an inte r val of par tial r€covery and pre

cedes death in a state of severe peripheral vas

cular collapse . Thi s peripheral vascular collapse 

is the probable exp~anation for the peculiar cvan

osis exhibited bv t he pat i ent . This is not to be 

confused with the brownish discoloration of the 

flanks (Grev- Turner ' s sign) (2), or the s late blue 

color of the umbili c us (C l len's sign} (22), These 
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are infreauent and are prod uced by an entirely 

different mechanis m. They are caused by a sub

cutaneous extravasation of blood and edema fluid 

secondary to the di~estive action of trypsin and 

to a minor degree, lipase. With the patient 

lying on his back t~e pancreatic ferments spread 

along the retroperitoneal spaces laterally and 

cause a yellow-gree and bluish discoloration 

from degenerating blood pigments. Another in

frequent sign is Leowi's sign.(3} It depends 

on the response of t he pupil to adrenalin which is 

placed in the conju~ctival sac. Tihen several 

drops of a 1:1000 solution are placed in the eye 

the pupil dilates and ::nay become assymetrical. 

ThiR does not occur in a normal person and prob

ably represents a non-specific sign of shock. 

B. Laboratory Tests . 

l; Serum Am.yl~fie--this test is usually not considered 

pathognomic of acut e pancreatitis except under cer

tain conditions, i •• , if the elevation is greater 

than four times the normal level, and the decision 

to treat an acute a domen conservatively because 

of an elevated seru~ amyla se may be hazardous. Re

ports on the clinical significance of this test are 
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somewhat varied de ending on whether the author 

favors conservativ management or surgical diagnosis. 

Cole (4) pointed o tin 1938 that the serum amylase 

is usually elevated during acute pancreatitis. 

Rothman (5) reported elevated serum amylase in 11 

proven cases of ac ute pancreatitis. Caudel and 

Wheelock (6) found an elevated serum amylase in 

96% of patients with mumps. Polowe (?) reported 

elevated serum amylase in pneu~onia, perforated 

peptic ulcer, high intestinal obRtruction, infection 

of the salivary glands , inpaired renal function, 

splenic trauCTa, portal or mesenteric thronbosis. 

Even still he s tats that moderate to marked serum 

amylase elevation is almost always associated with 

disease of the pancreas. McCall and Reinhold (8) 

reported occasional high serum amylase levels in 

patients with galls tones or common duct stones . 

Domzalski and Wedg (9) found high serum amylase 

levels in 24% of chronic alcoholics and in only 10 

of 50 controls. Comfort (10) reports a case of 

carcinoma of the head of the pancreas simulating 

an acute abdomen in which serum amylase levels of 

3200-25600 uni ts were found. Bennett and Burgess 

(11) report a serum amylase of 815 units in acute 

morphine poisoning. Despite all the foregoing, 
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Coffey ( 12) in ~.Jay 1952, reported that the diag

nosis of acute pancreatitis is confirmed by an 

elevated serum amylase test. Malinowski (13), 

reiterates the vale of serum amylase in diagnosis 

of acute pancreati disease. He points out the 

elevation of serum amylase reflects existence of 

a pancreatic lesion but does not reveal the nature 

of it. He also reports elevation of serum amylase 

in carcinoma of the pancreas, perforated peptic 

ulcer, mumps, azote11ia, and diseases of the biliary 

tract. Wilson and Seabrook (14) report several 

cases with elevated serum amylase only three of 

which had acute pancreatitis. Five had cholelith

iasis, two had peptic ulcers one of which had per

forated. They also stated that "the importance of 

this test seems to be overemphasized and that the 

decision to treat an acute abdomen conservatively 

on the basis of an elevated s erum amylase should 

not be made." Grollman (15) considers the diagnosis 

of acute pancreatitis positive when the serum amylase 

is elevated above 400 Somogyi units and demonstration 

at operation. Zollinger (16) reports that the serum 

amylase re n1ains elevated longer in the peritoneal 

fluid than in the serum. Backus (l?) also reports 

on false positive serum amylase elevation in the 
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absence of acute pancreatic disease. He states 

that the serum amylase is elevated due to increased 

choledochal pressure due to spasm of the biliary 

musculature . Burke (18} reported the occurence of 

elevated serum amyla Re in three normal persons 

following injection of morphine . Gross (19) ob

tained elevations in serum amylase and lipase within 

four hours following the ad ministration of two 

grains of codeine intra muscularly in five patients 

with biliary dyskinesia (post-cholecystectomy syn 

drome) and in one patient with duodenal ulcer 

penetrating into the head of the pancreas . Bogoch 

(20) used 36 normal people and found 25% of t hem 

had elevated serum amylage 2.5-5 hours after in

,jections of morphi e sulphate . Despite all these 

various reports of elevation of serum amylase in 

conditions other t nan pancreatic disease , Bockus 

states that very s e ldom does the serum amylase 

become elevated more than five times normal ex-

cept in acute pancreatitis and that the serum amy

lase test is still the most valuable aid in diag

nosis of acute pancreatitiso 

Amylase may be dete rmined also in fluid as

pirated from the p ritoneal cavity and from areas 

of discoloration i~ the flanks o (21) According to 
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Bower, the serwn. a .21.vlo se on this fluid in a case 

of acute pancrenti t is was 4210 units with H control 

of 177 units • 

.Although the s eru'n a.mvlase usuallv r e turns 

to nor 1al within 2 .13 hours after the onset of the 

disease ( 24), Olancer sta tes tha t in 5 of BA ca ses 

of acute pancrea ti t is, t he seru.n amvlas e re.:.w ined 

eleva ted up to fiv davs. indicating that this 

test .21.ight be of VFlue even late in the disease. (25) 

2 . Serum Linase: The ser um lipase test is of more 

limited va lue in t h e diagnosis of this disease than 

is the serum amvlaPe det ermination, consequentlv 

much less has been writt n on this test in the 

lit erature. Eowev r it roes have certain advant

ages over the seru:1 amvles e, in that it will remain 

elevated for a longer period of time in the disease 

and therefore mav he of diagnostic value if the 

patient is not seen in t he first day or two of his 

disease. The height of th e serum amvlase and lipas e 

cannot be correlat ed with the arnount of inflam

mat ion or necrosi s present . ( 23) 

~ . Antithrombin titer : The plasmi antithro..:nbin level 

is an intravascula r response to hlood trvpsin. 

Innerfield sta tes t hat in 97 . 3% of 304 cases diag
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nosed as acute surgical a domens, the antithrombin 

titers were normal therea in 50 of 55 patients with 

acute pancreatitis, a strongly elevated result was 

obtained. (26) In patients with acute pancreatitis , 

plasma antithrombin deter 'nination aids in exact 

diagnosis, clinical evaluation, and serves as a 

reliable prognostic index since its value closely 

parallels the course of the disease. This may be 

related to the hemorrhagic aspects of severe acute 

pancreatitis and also perhaps to the cause of venous 

thro~boses occasionally seen as presenting mani

festations of carcinoma of the pancreas. Shinowara 

also describes plasma coaeulation factors in acute 

pancre8titis . (2?) He reports elevated thrombo

plastic plasma component values of 5-22 times the 

normal mean in five patients with acute pancreatitis. 

Comparison of serum amylase, lipase, and anti

thromb in; ( 28) 

Factors 
Time required 
to 2,erform test 

Anti thrombin Am~lase 
10-25 min. 

Period of ~i~l~l-n~e_s_s--t~h~r-o_u_g~hout the 
during which test acute phase 
];s· diagnostic 
Period of illness 
during which test 
may be performed 

Chemical a gen ts 
~~cifici~ 

plasma can be 
refrigerated 
and r liable 
results had 
simQle L stable 
highly specific 
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2 hours 

first 8-
24 hours 

must be 
done im
mediately 

com2,lex 
not spec-
ific 

Lipase 
24 hours 

after first 
24 hours 

no result 
until 24 hrs. 
after be
ginning test 
complex 
not spec
ific 



4. Serum Electrolyues : 

A. Calcium- -th e serum calcium is uRually below 

9 mg% at some time betwe en the first and ninth day 

of th e disease. (29 ) The lowest calcium level is 

usually between th second and fourth day of the 

disease . The usua l explanation for the decreased 

calcium is the formation of soaps . However, there 

may be other mecha i s ms ; the excretion of calcium 

in the howel may oc cur ·i th excess stimulation of 

the adrenals by AC~~ The low calcium may be of 

diagnostic value es pecia l ly in cases where the serum 

amylase is not ele ated . 

B. Potassium- - the level of serum potassium is 

usually diminished . The mechan i sm for this is not 

at all clear but maybe r lated to continuous gastric 

suction used in therapy . If potassium is elevated, 

it is usually of g r ave significance because it is 

pr obably due to th great amount of tissue break

down with associat d hemolysis of red bl ood cells in 

hemorrhagic pancreatitis and to renal failure due to 

shock, hemoglobineIT ia or other mechanisms . The ele

vation of serum potassium in this disease is always 

associated with a fatal outcome . 

C. Magnesiwn- -this is also decreased due to the 

formation of soaps. However whether this mechanism 
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alone is responsible is doubtful due to the large 

intracellular reserve of t his ion . 

4 o X-Ray: 

X-Ray has littl e diagnostic value except to 

establish the absence of isease in other organs . 

(30) Gas may be pr es ent i n the small bowel but 

ileus and peritonea l reaction can also be caused 

by a number of other disorders. 'I'he paralytic ileus 

seen in acute pancr atitis is frequently of the 

segmental type . (31 ) According to Grollman (32) 

50% of cases showed a single sentinel loop of dis 

tended small bowel--simulating an early mechanical 

obstruction . Contra and Santos (33) have reported 

an extensive experi nee vii th barium rneal studies 

in acute pancreatitis. They mention the frequent 

occurence of antero cephalad displacement of the 

stomach , straightening of the greater curvature of 

the stomach, atonic stasis in the duodenum and upper 

jejunum, widening of the duodenal loop and downward 

displacement end distention of duodenal- jejunal 

angle. 

5. Electrocardiographic changes : 

The EKG findings in acute pancreatitis are 

most usually confused i,vi th those of an acute coronary 
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thrombosis. Gottesnan (34) reported EKG changes 

simulating coronary thrombosis in acute pancreatitis 

which returned to normal v1hen the acute phase of the 

disease was over. ~hese changes were chiefly a 

depression of ST in leads 2 and 3 and a diphasic T 

in leads 1,2, and 3 . Bell et (35) states the main 

changes are an inve r sion of Tin lead 1, in the other 

limb leads, and precordial leads accompanied by 

various degrees of ST segment depression . The changes 

are due to part to a shock like state and also to 

a potassium ion decrease. The potassium may be due 

to continuous ga s tric suction and also to diabetes 

associated with acu e pancreatitis since adr!linist a 

tion of insulin and glucose may still lower the 

serum potassium further. (36) 

III. MANAGEiJl!.1'1T 

Although there are m8ny dissenting opinions 

about the treatment of acute pancreatitis, the pre

vailing attitude today is one of conservatism. Ex

cept for suggestive differences in clinical sev 

erity and degree of chemical alteration , precise 

distinction between acute edematous or interstitial 

pancreatitis and acute hemorrhagic necrosis of the 
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pancreas is impossi le . The eventual progress of 

the disease cannot oe accur ately foretold when the 

patient is first sen . Hence during the early 

phase of an acute a~tack , the seemingly mild case 

and the obv i ously severe one are treated basic 

ally the same . 

Success or fai l ure of the conservative manage 

ment of acutepancreatitis depends to a large de 

gree on the manner and care vli th which the various 

available therapeut i c measures are selected and 

applied . Intelligent use of these measures re 

quires constant awareness of the clinical situation 

and the physical an chemical changes taking place 

within the patient . It is of utmost importance , 

therefore, that the patient be observed carefully 

from the very onset of tr atment. The initial 

appraisal of the cl i nical situation should include 

assessment of chemical and electrolyte status as 

shown by various la oratory tests . After this, 

the general appearance of the patient , his tenp

erature, pulse, blood pressure , cardiovascular 

status, abdominal signs , renal output, riuid in

take, blood cell count and concentration of serum 

electrolytes must be determined at frequent inter

vals. The information obtained from these observa-
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tions serves to guide treatment and deterMines the 

choice of measures to be applied. Generally 

speaking , the conservative plan of management is 

aimed at ~ttaining certain basic objectives that, 

if realized, will ultij}Btely result in complete 

subsidence of the acute inflamr!latory process. 

These objectives and some of the measures used to 

attain them follow . 

A . Relief of Pain : 

1 . Nitrites--nitrites are thought to diminish 

pain of acute pancreatitis by directly relaxing 

smooth muscle and tnereby reducing duodenal and 

ductal spasm. They may also lessen pain by over

coming vasoconstriction. The duration of action 

of these drugs is extremely short and their in

fluence on pain is ~enerally negligable when used 

alone. Also , their hypotensive action is unde 

sirable, particularly in acutely ill patients who 

may be in a shock~l i ke state. Vhen nitrites are 

used, they are usua l ly given either as inhalations 

of a pearl of a~yl itrite or as 0 . 6 rng . tablets 

of glyceryl trinitrate (nitroglycerine) dissolved 

sublingually. (37) 

2. Uorphine su fate--m.orphine sulfate and 

other opiates and s ynthetic analgesics have the 
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disadvantage of inducing duodenal and duotal spasm. 

Through this action they :na.y aggravate the local 

situation in acute pancreatitis, even though they 

succeed, through their central effect, in temp

orarily relieving pin. For this reason the use 

of ~orphine is controversial. (38)(39 ) The 

spasmogenic effects of meperidine (demerol ) 

hydrochloride seem to be less pronounced and less 

sustained than those of other members of this 

group of drugs . (40} For this reason it would 

appear to be the an lgesic of choice . The usual 

therapeutic dose is 100 m . given subcutaneously 

every four hours or even more frequently if necesR

ary . The simultane us ad~inistration of nitrite 

may partially count ~ract the spasm induced by 

demerol and other a~algesics with related action . 

3. Te trne thy la nm.oni urn chloride--thi s drug 

may relieve pain so effectively in some cas es of 

acute pancreati~is that narcotics are not required . 

The drug effectively blocks both the sympathetic 

and parasympathetic impul9es at the ganglion 

synapse but does not block painful afferent stimuli 

from the gastrointestinal tract . Its pain reliev

ing action in acute infla.runation of the pancreas is 

probably principally due to reduction in pancreatic 
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secretory activity. The latter results directly 

from interuption of tran8mission of excitatory 

impulses to the paccreas and indirectly by de 

pression of gastric secretion and thereby dimin

ished secretin formation in the upper small intes

tine . Relief of pain may also be due in part to 

reduction in tone of the sphincter of Oddi as a 

result of vagal block. {41) Hypotension and other 

distressing side reactions following administra

tion of this drug detract from its usefullness in 

patients acutely ill with pancreatitis. The ini 

tial dose of tetraethyla::11aonium chloride { etamon) 

should not exceed 1.0 cc. If there is no untoward 

reaction , subsequent doses may be increased up to 

5 . 0 cc. This dose, given intramuscularly, may be 

repeated as often a every four hours to control 

pain . 

4. Uethantheline bro~ide--methantheline bromide 

(Banthine) has also been reported to relieve pain 

·re ';larkably in acute pancreatitis. (42) The bene 

ficial effect of th~s drug is likewise probably 

chiefly due to the cepresnion of pancreatic s e

cretion . resulting fro~ its anticholinergic action . 

(43) . The vagal det.ressing action of Banthine r:iav 

also help to di~inish pa in by overcoCTing spas~ and 
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reducing hvpertonicit v of the sphincter of Oddi . 

For promot and effective results , parenteral ad

ministration of Banthine is required in a~nounts 

of 50 - 100 cag. everv 4- G hours . Doses of this 

magnitude are almost invariable attended bv side 

rea ctions. such as ryness of the mouth . These 

:na v become so intol rable so as to prohibit fur

ther use of the dru~ . Other cholinergic blocking 

agents. notably hex nethonitun bromide ( C- 6) rnav 

orove to be as effeJtive i n some cases as Eta~on 

and Banthine for essenti~ l lv the sa~e phvsiologic 

reasons. It is usua llv given in oral doses of 

250 .:n.g . a dav for f .L ve da vs with continuous blood 

pressure recordings . (44 ' 

5 . Procaine hydrochloride--this drug adnin

istered intravenous l v has been used successfullv 

to control pain in Ecute pancreatitis . (45) 

After the intraveno~s inj ction of procaine so

lution. pain mav be controlled for hours and the 

general clinical situation i~proved . Among its 

properties , procaine is known to possess local 

anesthetic, analgesic and 1:rn tihis taminic a ct ions . 

Also it is known to cn use vasodilatation anu. exert 

a spasmolytic effect on s~ooth muscle . Although 

these several actions, and possiblv others . are 
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probably responsibl for the observed beneficial 

effects of procaine, the precise mechanisms that 

bring them about are poorly understood . Vhen pro 

caine is given intr venously , it is quickly hy

drolyzed and rapidl disappears from th plas.'.IIBo 

This encourages the thought that one of the break

down products of pr caine hydrochloride , pos8ible 

dimethylaminoethanol , which persists in a relatively 

high concentration , may actually be · responsihle for 

some of the actions of this dr ug . Intravenous 

injection of procain e is not without danger, how

ever , and great caution must be exercised in its 

use . Tests for sen itivity to the drug and slow 

administration of a barhiturate would also appear 

wise precautions@ uring administration the blood 

pressure and pulse hould be checked at intervals q 

The patient should nlso be watched for appearance 

of any toxic sympto1s such as excitement , rest 

lessness , dizziness , irritability , numbness, mus 

cular twitching, ski n reaction and dyspnea . 

Despite the extensive use of procaine in trea t ment 

of arthritis and other painful conditions , the dose 

and method of admin i strat i on of the drug are not 

standard . The use of a "procaine unit" , consistirng 

of 4 mg. of procaine hydrochloride per kilogram 
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of body weight given in 0.1% isotonic sodium 

chloride or in 5% dextrose in water over a period 

of twenty minutes has been shown to be relatively 

safe. So~e, however, prefer to add 1 gram of pro

caine to 1000 cc. of isotonic saline and give this 

by slow infusion at a rate of twenty to seventy

five drops a minute . Still others prefer to use 

smaller quantities of a more concentrated solution 

given over a shorter period of time. 

6 . Nerve block- - in cases of severe acute 

pancreatitis particularly those with pronounced 

pain resistant to r only partially relieved by 

drugs, nerve block may be usedo The most commonly 

employed nerve- blocking procedures are paraver

tebral sympathetic block and splanchnic block . (46) 

The diminution in pain effected by these procedures 

probably results from interference with trans

mission of visceral afferent fibers originating in 

and about the pancreas. They may also influence 

pain by vasonotor nd secretory changes that may 

by produced in the pancreas as a result of block

ing the sympathetic nerve supply to this organ. 

The block is also Jhought to relax the sphincter 

of Oddi allowing d. ainage of dar.imed up secretions . 
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Paravertebral block is aimed at selected segments 

of the ganglionated sympathetic trunk; splanchnic 

block at the splanchnic nerves. Nerve block is not 

without danger however, in addition to being a 

painful procedure , should the anesthetic agent be

come widely diffused and some of the spinal nerves 

blocked , many so.rn.atic afferent fibers would be 

affected . The sixth-eleventh thoracic sympathe-

tic ganglions are usually blocked on the side on 

which the pain is everest. The bilateral afferent 

innervation of the pancreas often requires block 

bilaterally. Even then pain is not always relieved. 

Furthermore, relie. is only temporary, so that the 

block often has to be repeated . Also the extensive 

sympathetic interuption often causes a marked· fall 

in blood pressure, an undesirable affect particu

larly in shock- lik states associated with acute 

pancreatitis. Despite the foregoing, nerve block 

has been reported a s being effective. Pepper (4?) 

reported left para vertebral block T8-Tl0 with a 

therapeutic as we as diagnostic effect in four 

cases of acute pancreatitis . Mallet-Guy produced 

acute pancreatitis in dogs by electrical stimul

ation of the left s planchnic nerve. (48) Marion 

had good results i n treatment of acute pancreatitis 
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by splanchnic bloc<. (49) Gage, Floyd, and Gil

lespie report exce lent results in thirty cases 

of acute pancreatitis in which splanchnic block 

was used. (50)(51) Berk (52), advocates the use 

of fractional epidural block. This consists of 

introducing a catheter in the interspnce between 

the first and second lumbar vertebrae and then 

threading it until its tip lies at the level of the 

sixth thoracic vertebrae. Through the catheter is 

introduced ten-twenty cc. of 1% procaine and cobefrin 

initially and fractional instillations of ten cc. 

made at intervals r equired to relieve pain. The 

instillations are usually continued for four to 

five days. The catheter remains in place , which 

is an advantage over multiple injections required 

by other techniques. Despite its merits, nerve 

block is not invariably effective in relieving pain 

of severe acute pancreatitis. Moreover, it has 

been observed by some that the overall course of 

the disease is no t significantly altered even when 

the pain is succe ssfully relieved. It would seem 

logical then that nerve block be used in conjunc

tion with other m asures in the treatment of acute 

pancrea titis and ~ho.uld not be considered a substi

tute for them. 
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B. Combating shock and correcting fluid and elec

trolyte imbalance : 

Plasma, blooc and sodium chloride solutions 

are given in a~ou ts required to restore fluid 

volume, sustain blood pressure and insure adequate 

urinary output. Glucose , either in distilled water 

or in isotonic saline solutions must be given cau

tiously to these patients, since carbohydrate meta 

bolism may be seriously impaired by the diffuse 

inflammation of the gland . Determination of blood 

sugar should be .t:ll8de therefore before glucose is 

given and at intervals. In addition, ten units of 

regular insulin i s usually given with each fifty 

grams of glucose . (53) Whenever insulin is used, 

it is well to bear in mind that hypoglycemia is a 

powerful vagal st i mulus which should be avoided if 

at all possible. 

At least two other electrolytes deserve 

special thought i acute pancreatitis. Surpris

ingly large amoun t s of calcium may be transferred 

from the serum to areas of fat necrosis so that 

soaps are for~ed from the hydrolyzed fats. Other 

mechanisms, such s excretion of calcium into the 

bowel may also co tribute to the hypocalcemia . The 

hypoca lcemia thus produced may cause neuromuscular 
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alterations and even cau. e myocardial abnormali

ties. The degree of hypocalcemia bears a close re

lationship to the severity of the disease and is of 

difinite prognostic importance. Lowering of serum 

calcium may be encountered at variable intervals 

after onset, usually from the s econd to the fifth 

day and may persist for two weeks or longer. It 

is important therefore to make frequent determina

tions of ser~~ cal ium. It is also equally impor

tant to replace the loss of calcium from the serumo 

For this purpose, 20 cc. of 10% calcium gluconate 

may be give intravenously . 

Potassium is t he other electrolyte meriting 

pa rticular attention . Significant decrease in intra 

cellular and serum potassium .r.iay result from tissue 

destruction and ur na ry loss , diminished intake 

during the phAse of acute illness, the influence 

of increased secre t ion of 11-oxysteroids, with

drawal of fluids b nasogastric suction, and intra

venous ad~inistrat~on of glucose. Depletion of 

this electrolyte is much more frequent and inpor

tant than formerly suspected and may be respon-

sible for some of the asthenia, myocardial derange

ment, and other ph nomena seen in patients with 
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acute pancreatitiso Incl sion of potassium salts 

in parenteral ad~inistered fluids is a basic need. 

Usually 3 gm. of KCl a day is sufficient, bearing 

in mind that impairnent of renal function is common 

in acute pancreatitis. Hence potassium salts 

should not be given without control by frequent 

determinations of serum potassium levels and elec

trocardiographic tracings. 

C. Reduction of Pancreatic Secretory Activity: 

To reduce pancreatic secretion to a minimum 

it is essential to remove all stimuli known to pro

voke secretory activityo This requires keeping all 

foodstuffs out of the stomach and upper small in

testine, removal of all gastric secretion to avoid 

elaboration of secretin by acid in the small in

testine and depression to the fullest extent 

possible of all nervous influences capable of stim

ulating either the stomach or pancreas. 

The first re'quirement is very sirnply assured 

by withholding all food and drink . The second 

requirement .may be met by means of constant naso

gastric suction. Care should be taken to place the 

tip of the tube as close to the pylorus as possible 

in order to minimize passage of gastric juice into 
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the duodenum. Suction may be interupted at inter

vals of about fifteen minutes every two hours, at 

which time an antacid ~ay be introduced into the 

sto·ll.ach. The third requirern.ent may be fulfilled 

by relieving pain through use of measures pre 

viously described, general sedation of the patient , 

and use of drugs which depress vagal activity . 

Barbiturate~ not only reduce nervous excitation 

but also depress pancreatic secretion. Pheno

barbital sodium, 120-180 .:ng ., ad~inistered sub 

cutaneously as often as every six hours is a suit

able drug for this purpose . In order to interrupt 

vagal impulses, anticholinergic drugs may be used. 

Among these , atropin~ has been used the longest. 

It is u~ually given in doses of 0.6 .11g. sub- cut 

aneously every 4- 6 h::>urs. Banthine has more re

cently been shov,n to diminish pancreatic secre 

tion and , as nentio~ed earlier, to relieve pain 

in patients with acute pancreatitis when given in 

doses of 50-100 mg . every 4- 6 hours. 

Sympathomimetic drugs generally inhibit pan

creatic secretion, perhaps by decreasing the blood 

flow through the gla~d. That effect and the vaso

constriction probably responsible for it are 

definite deterrents to the use of these drugs in 
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acute pancreatitis. Of this group ephedrine nul

fate is the one us d most often in doses of 25- 50 

mg. every 6 hours. 

X-ray radiaticn has been given some conside

ration as a method of temporarily inhibiting pan

creatic secretion. ~orton and Tiidger in 1940 (54) 

were the first to report the us·e of X-ray as a method 

of treatment for acute pancreatitis. They reported 

three cases in which 250-450 roentgens were given 

with beneficial effect. uince then successful res

ponse has also been reported by others. (55)(56) 

(57)(58)(59)(60) The primary objective is the 

suJpr essio~ of the pancreatic secretion which is 

largelv resp9nsible for the autod igestion of the 

g l and . ~het this cqn be 9cco~plished bv deep X-rav 

has been de·1onstrated bv "1auch and Stenstrom in dog 

experirr1ents . ( nl) They found that secretion was 

depressed for davs fo llowing total do~e of 600 r 

g iven in 200 r dose on t~ree consecutive davs . 

Despite these encou aging observations , irradiation 

appears to have little to reco'711D.end it oS a thera 

Rdjuvant in acute ptncrea t itis . The secretorv in

hibiting action of ~- rays s eeu to be variable and 

the dosage unsettled . It is entirelv poss ible that 

X-ray ..'.!18V further damage a n alreadv injured organ . 
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D. Combating infect i on and peritonitis: 

Observations in dogs with experimentallv pro

duced Acute pancrea t itis ha ve conclusivelv demon

strated the lifesav ng oualities of penicillin and 

aureomvcin. .Aureorincin and ox,,tetracvcline would 

appear to be the antibiotics of choice because of 

their concentrat ion in the bile and their greater 

effectiveness again t the tvpe of organisms commonlv 

found in cases of peritoni tis. The desirable route 

of administration o~ theRe drugs is orally because 

of their effect on ~he bacterial flora of the in

testinal tracto Ora l administration may be accom

plished by introducing a suspension of 0 .5 gm. 

of aureomycin or ox tetracycline through the suction 

tube every six hour. If thin results in nausea, 

either drug may be ~iven intravenously in amounts 

of 0.5 gm. every 12 hours. 

E. Other measures : 

In addition to the foregoing measures , two 

other means of appr ach deserve mention . There is 

reason to believe that abnormal tryptic activity 

is an important factor in lethal pancreatic necrosis. 

Trypsin inhibitor, erived from soybean, has been 

shown to control abnormcl tryptic activity in dogs 

and pro.mises to be of value in patients with acute 
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pancreatitis . ACTH has thus far also been given a 

limited trial in ttis disease . The current opinion 

based on observati n is that even though fall in 

serum amylase and improvement in shock may follow 

administration of ACTH , progression of severe 

hemorrhagic pancreatitis is not prevented . There

fore it remains to be proven whether ACTH and cort 

isone are of value in the treatment of acute pan

creatitis. 

If, despite full use and application of the 

measures outlined above, the clinical situation 

fails to improve , or becomes more serious because 

of progressive and spreading peritonitis , un

yielding obstructive jaun ice , or the development 

of such complicatio s as h ematoma , acute cystic 

formation or localized suppuration , surgical 

intervention may be come mandatory. ~hat is done 

at operation is det ~r~ine d by the findings when the 

abdomen is explored . It i s generally agreed , 

however , that the s urgica l procedures employed 

should be the lea8t extens ive ones feasible. 

Uost surgeons are content to provide adequate 

drainage of the les er peritoneal sac and to es 

tablish externa l bi l iary crainage. More definitive 
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corrective procedures directed at the pancreas or 

biliary tract are postponed until the a c ute phase 

of the pancreatiti~ has subsided . 

On the other hand, if the clinical picture 

shows progressive improve nen t, conservative med 

ical measures should be continued until the inflam

matory process appears to have subsided . There 

are no fixed criteria determining when the naso

ga~tric tube may be removed, mouth feedings begun , 

snd the medications stopped. These are all deter

~ined individually ~nd depend on the clinical 

status of the patient . A the situation improves , 

the rigidity with w ich these measures are applied 

is gradually relaxe . With subsidence of the clin

ical signs of pancreatic a nd peritoneal infla~rna 

tion , food and fluids may cautiously be given by 

mouth. At the begi ning , warm water and tea in 

30cc . amounts may be given , and cereal gruels , 

strained fruit juices , clear non- fatty diluted 

broths, gelatin preparations and junket may then 

be progressively added. ~ventually an adequate 

diet , low in fat an high in carbohydrate and pro

tein is provided . 

After complete subsidence , studies should be 

made to determine t'1.e presence of associated biliary 
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tract disease and t he type and extent of residual 

pancreatic danage . Depending on the results of 

these studies, an i nterval operation may be per

formed to correct ny deaonstrated biliary tract 

disease , overcome ; ersistent narrowing of the 

sphincter of Oddi , draining any pancreatic cyst 

or residual fluid collection in the lesser peri

toneal sac or remove readily accessible pancreatic 

calculL 

Finally , prior to discharge , the patient 

should be made to realize that recurrences are 

possible and perhaps pro able . Overeating and the 

use of alcoholic b verages , both of which appear 

to be precipitating factors or at least common 

precursors of acute attacks , should be rigidly 

avoided. Although none of these precautions guar

antees that acute pancreatic inflam.~ation will not 

recur, they should be observed with the hope of 

reducing the possiblilty of future attacks. 

I • SID4r.~RY 

The diagnosis of acute pancreatitis , although 

difficult to make with surety , can be made in a 

.majority of cases if the clinician is aware of it 

as a possibility in any acute abdomen. Of the 

physical signs and symptoms , three are outstanding . 
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Pain, nausea and vomiting are almost universally 

present in this disease . Serum amylase elevation 

is pathognomonic of the disease if it is elevated 

four to five times the normal level . The anti 

thrombin titer is most valuable in prognosis of 

t he disease as its level closely parallels the 

course of acute pancreatitis . X- ray is of little 

value in confirmative diagnosis although several 

other differential diagnoses can be excluded by 

this means . EKG studies and serum electrolyte 

determinations are of little help in diagnosis of 

this disease . 

The management of acute pancreatitis is ex

ceedingly difficult . Relief of pain may be best 

accomplished by a combination of drugs. Of these , 

use of Banthine together with denerol and the ni

trites would appear most effective. Nerve blocks 

may be of value in selected cases . Fluid imbal

ances and shock may be best combated by use of 

intravenous glucose along with ca l cium and potas

sium , watching the level of these ions by frequent 

determinations . Reduction of pancreatic secretion 

may be best accomplished by allowing no food by 

mouth , continuous nasogastric suction and by use of 
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one of the cholinergic blocking agents such as 

Banthine . Aureomycin and oxytetracycline are the 

drugs of choice in controlling infection . Ot her 

general supportive measures, diet and vitamins are 

of value after the acute phase has beP-n controlled . 

V. CONCLUSIONS 

The many and varied clinical pictures of acute 

pancreatitis make the di gnosis of this disease very 

difficult, particularly if the clinician is not 

constantly aware o it a'3 a possibility . However 

the diagnosis may oe mad e by use of va~ious lab

oratory enzyme tes t s, physical diagnosis and the 

total clinical pie ureas outlined in this paper . 

The prevailing att i tude t oward treatment of acute 

pancreatitis is on J of conservatism. The major 

points to be considered i n the treatment are : 

relief of pain, conbating shock and correcting fluid 

and electrolyte i r~alances , reduction of pancreatic 

secretory, aoti vi ty and combating infections and 

peritonitiso The nanagement of a case of acute 

pancreatitis should be a challenge to any physician . 
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