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"And it so be any man object unto me that this discourse is 

only compilede together of oerta.yne ra.psodyes of the antique 

Cbyrurgians. I willingly heere coufes and &cknowledge that in 
, , 

this Treatise there is verye little. or nothing e.t a.11, of nzyne 

own Invention.u (68) 
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Introduction 
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In the past it has been the tendency tor the surgeons to 

treat all oases of choleoystitis surgically, and the internist 

has tended to treat all cases medioa.lly. Sadly enough, gall 
, . 

bladder surgery, when considered as a. llhole, leaves a large 

percentage of patients with symptoms requiriag further exploration 
. 

, 

and advice. On the other hand, many patieats with gall bla.dder 

disease, who were treated medioa.lly, have had lmger periods ot 

morbidity and mortality f'rom the sequelae of gall bla.dder 

disease whioh might well have been remoTed by surgical means. (34) 

Gall bladder disease is mu.oh more aoourately dia.gaosed 

shoe the introduction of current radiological technics. The 

underlying basic pby-siology and pathology has provided special 

impetus in the progress of this disease. 

Cholecystitis occurs twice as frequently as peptio uloer 

and gastric ca.rcinoma oombined, and is an important condition 

frODl both a diagaostio and there.peutie standpoint. Although 

most oases eventually come into the hands of the surgeon, it is 

the physician whose responsibility- it is to make an accurate 

diagnosis and to advise the proper line of treatment. 

It is the purpose of' this thesis to discuss acute nonoaleulous 

chelecyatitis in its ramifications, to pay special attention to the 
. ., 

treatment, and to differentiate between those eases which would 

best be handled m.edioally or surgioally. 
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History 
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The Babylonian and Assyrian priests were probably the first to 

recognize the gallbladder and bile ducts. They cast the entrails 

of a sacrificial animal upon the ground, the pattern thus ma.de by 

the entrails was to express the will of the gods. (93) 

The Ebers Papyrus which was found in 1872-3 was written about 

1552 B.o •• It contains the earliest record of hardening and 

inf'la.mma.tion of' the abdomen. (26) 

Hippocrates, born on the Island of Cos about 46o B.c., was the 

first to separate medicine from religion and philosophy, and to 

make it an independent subject. Probably his greatest oontributi on 

was that of medical diagnosis. It was Galen, born in Greece about 

130 A.D., who first described ja'lmdice. Galen's last great 

volume marked the peak of' the ancient scientific medicine. (68) 

He believed nausea was induced when ca.rdia took on a bitter 

character due in turn to a preponderance of' bile in the stomach.(34) 

Galen noted the collecting function of the gall bladder and was 

familiar with stones, however the early GTeeks had little to say 

about gallstones even though they were excellent observers. This 

leads one to suspect that cholecystitis was a re.re disease probably 

due to their simple diet and adequate exceroise. Rufus of Ephesus 

in the first century A.D. seemed to be aware that obstruction of' 

biliary flow produced jaundice. {93) 

Roman medicine furnished very little to the sum total of medi

cal lmowledge, their greatest contribution being in the field of 
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pu~lic sanitation. "Medicine owes much to the Arabians, who snatched 

the torch of Hellenistic culture before it was snuffed out in the 

Dark Ages and preserved the remains until the flame burned brightly 

once more with the reviving of scholarship in the fifteenth and 

sixteenth oenturies."(68) They preserved the ancient Greek texts, and 

as such the vast teachings of antiquity were preserved. The Arabs 

were great users or amulets, however they introduced many new drugs 

as camphor., senna., myrrh., nutmeg, clove., ambergris, and cannabis; 

they originated syrups., alcohol, and aromatic waters. (68) 

The Hindus discovered the surgical use of loadstone, plastic 

surgery and they make knives of steel which could divide a hair, 

catheters, trooha.rs, and many blunt instruments. The School of 

Salerno was the main link between the later Greek physicians and 

the teaching institutions which remain with us to this day. Their 

pathology was of four humors: blood., phlegm, yellow and black bile. (34) 

Vesalius was the founder of modern anatomy and was unblinded 

by the venerations of Galen. Vesalius dissected the human body and 

made"aceura.te" observations thereof, thus dispelling much of the 
, 

inaccurate work of Ga.len,(68) however., Stieda noted that the models 

and drawing made by the Babylonian and Assyrian priests ,rere more accur

ate in their detail than Vesalius 1 "Anatomy". (93) 

.Antonio Benivieni attempted to correlate a patient's oompli.ints 

with the findings at necropsy of a stone in the biliary tract in 

1507. Towaed the middle or the sixteenth century numerous accounts 
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of gallstones appeared in the literature, most noteable wa per-

haps that of Fallopius. Jean Fern.el, in 1581, wrote an adequate 

account of the symptoms produced by gallstones. Johann Fabricius 

m 1618 attempted surgical drainage of the gallbladder, this re-

port is considered doubtful though the procedure may have been per

formed on a cadaver. (93) Francis Glisson reported the modern con

cepts then lmown concerning the anatonw of the biliary system. (4o) 

He also related the expulsion of gallstones through the intestinal 

tract of himself.(93) Van der TI'iell and Thilesius in 1687 mentioned 

evacuation of gallstones on openmg an abscess which presented through 

the abdominal wall. Sylvius thought the gallbladder made bile and 

hence writings of the time were confused. Sylvius noted the dis

coloration of urine produced by jaundice and that it imparted a 

yellow stain on pa.per and linen. Ettmuller, in 1708, described 

the classical stone symptoms, types of jaundice and the classical 

side effects of the obstruction of the common duct. He paved the 

way for modern surgery by the statement, "There are no medicines 

which will dissolve gallst-0nes, for even when cholelithiasis 

appears, healed stones soon recur and lead to death." Also he· 

made mention of' Teokof' 'Who removed a dog1s gall bladder without 

producing any definite effect on its health.(93) Talbor cured Louis 

XiV's biliousness with rose leaves soaked in water with lemon juice,to 

which was added Cinchona bark.(68) Heister was the first to consider 

the possible motor activities of the gallbladder and bile ducts, 
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and noted that chemical irritants might be the causes of contraction 

in these structures. Portal described in 1813, the dilatation of 

the bile ducts secondary to the presence of stones in the ducts.(93) 

Faithhorn, in 1822, reported to the medical world that the inflam

mation of the liver extended down the several ligaments to the 

gall bladder and duots causing their walls to become thickened 

so as to occlude the passage thus producing jaundice. He seemed 

to have a fair knmvledge as to the formation of bile but no idea 

as to the eonoentzra.ting function of the gallbladder. (30) In 18Li6, 

oholeoystitis became an entity or its own not requiring a preceding 

inflammatory process of the liver. (14) Pujol described in 1823, 

his awn symptoms and recorded .for the first time a satisfactory 

explanation for the recurrence of biliary colic. The phenomenon 

he felt was due to the impaction of stones in the cystic duct 

with associated o.ontrao·tion of the gallbladder, the stone later 

dropping back into the gallbladder as the colic subsided. 

Charoot 1s description of the intermittent fever of obstructive 

biliary disease appeared in 1877. Naunyn decided in 1895 that 

it was better if the surgeons did not operate a gallbladder while 

it was under acute attaok but to wait until the viscus had 

ruptured and the shook had subsided. (74) Jean Louis Petit 

advocated direct incision into the inflammed gallbladder which 

had become adherent to the abdominal wall, in order to discharge 

the pus and stones. Fear of opening the peritoneum held the surgeons 
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of the day in oheck. Sebastian., Graves., and Thudichum. working 

independently advocated a two stage operation. The first st~ge 

was to adhese the gallbladder to the abdominal wall., the second 

stage was the drainage of the gallbladder itself. Bobbs. of 

Indianapolis performed the first cholecystostomy in this country 

in 1867. He removed the stones and returned the gallbladder to 

the abdomen - the patient lived. Tait in the pre-Listerian era 

performed fourteen operations for surgical drainage of the 

gallbladder between 1879 and 1885 with one death. Sims performed 

oholeoystectomy on a jaundiced patient in Paris and was the first 

operation of its kind under antiseptic conditions. The first 

cholecysteotom:y is credited to Langenbuch in 1882. The ninth 

choleoystectomy to appear in literature was the first in the 

United States in 1887 by Justus Ohage of St. Paul. The develop

ment of a satisfactory surgical technic and the application of the 

principles of gallbladder surgery to cure the disease of the 

biliary tract developed rapidly within the next forty years. 

Pioneered by Mayo-Robson. and Moynihan in England., Kehr in Germany, 

and William J. and Charles H. Mayo in t his country. WJa. J. Mayo 

reported two operations for the relief of obstruction from gall 

stones and one for stricture of the common bile duct in 1892; a year 

later he and his brother described making an anastamosis between the 

gallbladder and the jejunum in a case of complete obstruction to the 

comm.on duct. (93) 
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Graham and Cole, in 1923, discovered that the administration 

of tetra~romophenolphthalein allowed visualization of the gallbladder 

by X-ray. This was then the beginning of cholecystography and also the 

beginning of the routine use of cholecystography in the diagnostic 

work-up of patients suspected of having cholecystitis and/ or 

oholelithiasis.(42) 

Under the stimulus of these and many other noted surgeons, 

cholecystostomy, choleoystectomy, and choledoohostomy and related 

procedures rapidly developed until they are now standard, and 

widely practiced procedures which can be earried out with minimal 

riak. 
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ANATOMY 
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In the three millimeter embryo, the floor of the future 

duodenum gives rise to a. saceulation named the hepatic diverticulum. 

This consists of a. cranial portion which becomes liver and bile 

ducts, and of a caudal portion that becomes the gall bladder and 

the cystic duct. The hepatic divertioulum f'oroes its way ventrad 

into a mass of splanchnic m.esoderm that will furnish most of the 

substances ot the diaphragm. In the five millimeter embryo the 

gall bladder is a solid cylinder which is carried away from the 

duodenum by the elongating Ciommon duct. The cystic duct is then 

:becognizable and in the seventh week a lumen has been established 

throughout most of' the tract which then appears like an offshoot 

from the ma.in biliary passage. Bile is secreted in fetuses a.bout 

three months old. (3) · 

The gall bladder is a. pear-shaped musculomembranous sac, 

lodged in the f'ossa vesicae fellea e on the undersurtaoe of ihe 

right lobe of' the liver, and extending from. near the right extrem-

ity of the porta to the anterior border of the organ. The gall 

bladder is from 7 to 10 centimeters in length, 2.5 centimeters in 

breadth a.t its widest part, and holds from 30 to 35 cubic centimeters. 

It is divided into a fundua, body, and a neck. The f\mdus is 

directed downward, forward, and to the right, and generally 

projects beyond the anterior border of the liver; the b.ody and neck 

are directed u~rd, backward, and to the lef't. The upper surface 

of the gall bladder is attached to the liver by connective tissue 
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and vessels. The under surface is covered by peritoneum, which 

is reflected on to it from the surface of the liver. Occasion• 

ally the whole of the gall bladder is surro'llll.ded by the serous 

membrane in vmioh case it is connected to the liver by a kind of 

mesentery. (45) 

The gall bladder consists of three distinct coats. The ex

ternal or serous coat is derived from the peritoneum; it completely 

invests the fundus • but covers the body and neok only on their 

under surta.oes. The fibromuseular coat is a thin but strong layer 

forming the framework of the sac. It consists of dense fibrous 

tissue, which interlaces in all directions, and is m:ilxed with plain 

muscular fibers, disposed chiefly in a longitudinal direction, a 

fem running transversely. The internal or mucous coat is loosely 

oomiected with the fibrous layer. (45) This inner surface of the 

gall bladder is lined by tall columnar epithelium.. There are 

acinous glands producing a muoinous secretion in the ducts and in 

the neck of the gall bladder; they are absent, however, from the 

body and fundus. Beneath the epithelium is a scanty connective 

tissue layer, the lamina propria~. which contains the capillaries. 

The inner surface of the gallbladder is immensely enlarged by the 

presence of deep polygonal spa.oes bordered by connecting ridges of 

varying heights called ruga.e.(2) Opposite the neck of the gall 

bladder the mucous membrane projects inward in the form of oblique 

folds, forming the spiral valves of Heister.(45) 
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The cystic duct is usually about 2 to 3 centimeters long and 

extends from the neck of the gall bladder to the porta hepa.tis; 

here it joins the hepatic duct to form the common bile duct. It 

-usually passes downward for a short distance with the common hepatic 

duct before joining it. (89) Variations of the cystic duct will 

be considered la.tar. 

The right and lef't hepatic ducts which issue from the liver 

at the porta hepatis unite to form the hepatic duct which passes 

dow.mm.rd for about 3 centimeters to a. point where it is joined, 

usually at an acute angle, by the cystic duct, this union produces 

the common bile duct. The oommon duct is a.bout 7 centimeters long 

and normally its lumen is a.bout 3 millimeters in diameter. It runs 

in the right border of the lesser omen.tum., and therefore anterior 

to the fora.men of Winslow, passes behind the superior portion of 

the duodenum and then runs in a groove on the posterior surface of 

the head of the pancreas, where it lies ii. froat of the inferio~ 

vena. cava. At times it is completely imbedded in the substance of 

the pancreas. For a short distance it lies along the right side 

of the tel"lllina.l part of the pancreatic duct and with it passes ob

liquely through the wall of the duodenum.. The common duct travei,ses 

a distance in the duodenum varying from 1 to 3 centimeters. After 

uni~ing, the two ducts open by a common orifice at the papilla of 

Vater about 7 to 10 centimeters from the pylorus, located at the 

mesial side of the descending portion of the duodenum. The union 
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of' the two ducts dilated into an a.mpulla, is lmown as the .Ampulla 

of Vater. (42) 

The sphincter of Oddi should be described because of its part 

in gall bladder function. There is disagreement as to the existence 

of a special sphincter but there is a definite arrangement of cir

cular muscle fibers of the duodenum. at the lower portion of the 

intramural part in the comm.on duct which may be described as the 

sphincter of Oddi.(25) 

The cystic artery usually branches from the right hepatic 

artery just to the right of' the comm.on duct, and passes downward 

and forward along the neok of the gall bladder. and divides into 

two branches, one or which ramifies on the free surface, the other 

on the attached surface or the gall bladder. (45) Anomalies of 

the cystic artery will be discussed later. The cystic vein drains 

the blood from the gall bladder, and, accompanying the cystic cluot 

usually ends in the right branch of' the portal vein. (45) 

The large lymphatic vessels running over the gall bladder bring 

lymph from the liver and coats of the gall bladder. They follow the 

inner side of the cystic duct and end in mesenteric lymph glands. 

These vessels unite and pass into a gland which is nearly constant 

at the neck of' the gall bladder and it is this n sentinel gland" 

which is often enlarged in cases of cholecystitis. Subserous layer 

lymphatics drain to these larger vessels; the layer has an irregular 

netwerk and vary greatly in size and shape of' the vessels. Submucous 
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lymphatics a.re in connective tissue :folds but are at their lowest 

part or more frequently at vheir base. Lymphatic network is almost 

absent in the dense lllllscular pa.rt. Normally t here a.re no solitary 

lymph follicles in the gall bladder as are :foi.md in the appendix. 

Lymphatics of the gall bladder have a very intimate anastamosis 

with t hose of the liver.(42) 

There still exists considerable confusion regarding the details 

of the innervation o:f the gall bladder. common duct, and the sphinc

ter o:f Oddi. The majority of nerve fibers distributed to the bi]iary 

system and portal vessels are sympathetic in origin and are derived 

from the motor calls o:f the sem.ilunar ganglion of the celiao plexUs. 

They give rise to the hepatic plexus which IDAY be subdivided into 

the anterior and posterior hepatic plexuses. Parasympathetic 

fibers join the liver through the hepato-gastric ligaments or dir

ectly through the eeliac plexus. The spinal system reaches the 

region through the phrenics and phrenioo-abdominalis. As the phrenic 

arises from the third or fourth cervical nerves it is easily com

prehended why afferent impulses during gallstone colic aarried 

through these segments through the right phrenic nerve may produce 

reflex · pa.ills in the right shoulder region. 

Among the anatomical variations 'Which occur in this area, two 

are of great importance. these are anomalies of the cystic artery 

and cystic duct. The cystic artery is UBually a branch of the 

right hepatic artery which is derived from the oeliac axis. The 
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oystic artery may arise as a branch of the right hepatic artery 

from the gastroduodenal artery or of the superior mesenteric artery. 

Less frequently encountered anomalies of the cystic artery occur 

vmen the cystic artery arises as a branch of the connnon hepatic 

artery from the celiao axis, or as a brancp of the gastroduodenal 

f'rom the hepatic artery vmioh has arisen from the celiac axis. The 

cystic artery may arise directly from the celiac axis, or fuom the 

abdominal aorta. It may also arise from the superior mesenteric 

artery or branch from the right gastroepiploic artery, or lastly 

branch from the superior pancreatico-dumdenal artery. Anatomical 

variations of the cystic duct include complete absence in which 

case the neck of the gall bladder joins the common hepatic duct 

to form the common bile duct. The cystic duct may be elongated to 

join the common hepatic duct on the left side or to run parallel 

to the hepatic duct the two being joined by connective tissue. 

The last variation of the cystic duct is that of elongation and 

the cystic duct running with the common hepatic duet to join it 

at the usual Joblique angle just before the common duct pierces 

the duodenum.(89) 

Thus we see that the gall bladder has a weak, diffuse., but 

very adequate muscular coat; that the mucosal lining is so arranged 

as to bring the contents of the gall bladder into the closest 

possible apposition with the surface lining to fit the vessels for 

i-ts role of absorption. We see too. that the gall bladder is 
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endowed with an excellent lymphatic network. and that a surgeon 

wor1.-ing in the area must always be on the alert £'or -the not infre

quent anomalies of' the cystic duct and artery. 
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PHYSIOLOGY 
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BiI.e is the product of the liver cells and is a complex 

liquid. Apparently it is being produced continually and its quant

ity and composition are subject to wide variations. According to 

a conservative estimate by Sobotka, about o.6 c.c. of bile is pro

duced per hour per kilogram or body weight. Bile contains an 

average of 3 per cent total solids, the rest being water. The 

substances it contains are alkali salts of the bile acids and bile 

pigments, cholesterol, muooprotein, and the electrolytes common to 

all body fluids: sodium, calcium, potassium, and magnesium, as 

chlorides, bicarbonates, carbonates, and phosphates. The pH of 

.the bile is between 7 .1 and 7 .3. (2) 

Bile is prevented from entering the duodenum continuously dur

ing secretion by the liver, by a regulatory mechanism at the dista.l 

end of the comm.on duot. As a result of almost complete closure of 

the common duct during fasting, the bile enters the gall bladder. 

The filling of the gall bladder seems to depend almost entirely upon 

the occlusion of the distal end of the common duet with subsequent 

rise or pressure in the extrahepatie biliary duct system.(li2) 

Bile reaches the gall bladder through the cystic duct, which has a 

lumen about one-fourth the diameter of the common duot. The lumen 

is ridged with a series of folds, the valves of Heister, which 

regulate the inflow of bile. The ma.in force driving the bile into 

the gall bladder is the pressure exerted on the liver during in

spiration. (2) The intralumenary pressure of the bile ducts 
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during; fasting reaches a height of between 50-70 millimeter of 

water. (8) The muscular coat of the gall bladder adjusts in size 

to the change in volume. Overdistention is prevented by the 

resorption of water.(79) 

Gall bladder bile may be some ten times more concentrated in 

total solids than bile collected from the hepatic ducts. Water 

and inorganic salts are absorbed through the lymphatics and blood 

vessels of the gall bladder wall. The composition of the absorbed 

fluid is practically that of physiological saline. Under normal 

conditions, bile pigments, bile salts, and cholesterol are not 

absorbed to any appreciable degree.(8) It has been shown ex

perimentally, by Halpert, et al, that the gall bladder can resorb 

half the volume of its oontent per hour.(2) In this process of 

concentration, the bile becomes slightly acidified.(25) 

It is undecided whether·cholesterol is excreted by the normal 

gall bladder mucosa, though Elman and Taussig present evidence for 

such a process.(28) In this connection, it may be mentioned 

that a pronounced diffuse deposition of a cholesterol ester in the 

connective tissue of the human gall bladder wall is seen as a path

ological condition. The tissue of the vesicle is stiff and greatly 

thickened as a result of its impregnation with lipoid material. 

The disturbances leading to this condition, ·which is spoken of as 

cholesterosis of the gall bladder or, from the appearance of the 

mucosa., as the "strawberry gallbladder", are unknovm; the existence 
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of this condition cannot, however, be used as evidence for the 

secretion of cholesterol by the gall bladder I!nloosa under physio

logical conditions.(27) 

The gall bladder secretes 20 c.c. of a thick muoinous fluid 

every 24 hours.(25) This material adds to the viscosity of the 

bile. Little or none of this material is furnished by the bile 

ducts, nor were the duets observed to have any concentrating power 

but were found, on the contrary, to dilute the bile with a thin 

watery fluid. When the ducts were obstructed by ligation and the 

gall bladder tied off, after some days a clear colorless fluid was 

found to have collected in the ducts. This fluid, "white bile", is 

not uncommonly seen during an operation upon an obstructed bile 

duct assoeiated with a functionless gall bladder. The "white bile", 

under these circumstances, is furnished solely by the mueosa of 

the ducts. It contains no pigment, bile salts, or cholesterol and 

bears almost no resemblance to bile. A healthy gall bladder left 

in communication with an obstructed comm.on bile duct will cause a 

thick greenish bile to collect in the ducts and bladder as a result 

of the gallbladder's concentrating function. After a lapse of weeks, 

the imprisoned bile develops an allnost tarry consistency. Therefore, 

the functions of the gall bladder and the bile ducts are opposite, 

the former concenteating the bile and the latter tending to dilute 

the bile. With time the bile ducts will overcome the :functional 

activity of the gall bladder resulting in hydrops of the gall bladder. 
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Other .functions of the gall bladder subsidiary to its coneen• 

tra.ting power are the reduction in the alkalinity of' the bile and 

the equalization of pressure withing the biliary duct system. With

out the ability to absorb fluid and reduce the bulk of the bile its 

power to equalize pressure would be negligible. It is to be remem

bered that the amount of bile secreted in 24 hours is some twenty 

times or so greater than ooulld be eontained in the gall bladder. 

The loss of its action in equalizing the pressure within the duct 

system is probably a factor leading to the dilatation of the bile 

ducts, which so frequently follows eholecystectom:y. After this 

operation the flow of bile into the intestine is at first nearly 

continuous, but later the adaptation of the ducts permits inter

mittent discharge.(8) 

The importance of the gall bladder in the control of pressure 

within the biliary ducts is apparent from the results of the experi

ments of Mann and Bollman. They found that after ligation of the 

common duct in dogs a rise in the bilirubin concentration of the 

blood did not occur until from 24-36 hours had elapsed, and jaundice 

did not appear for 2 days. If, on the other hand, the gall bladder 

wa.s removed at the time the duct was ligated jaundice was fully 

developed within 24 hours, due, presumabley, to the rise in duct 

pressure, and the suppression of secretion of the bile by the liver 

cells.((:h) 

The nature of the force by whioh the gall bladder is e-vacuated 
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has been a question of some debate. The wall of the gall bladder 

is so thin. and its muscle fibers so sparse. that it seemed unlikely 

that it could exert the pressure required to discharge its contents-

especially since the gall bladder is evacuated with considerable 

difficulty by manual compression. Intra-abdominal pressure. "milk

ing" action exerted by the duodenal movements, and simple leaking 

into the duodenum. as a result of the relaxation of the sphincter of 

Oddi have been va.rously suggested as possible factors. It has, 

however, been proved quite definitely as a result of evidence de

rived from several modes of investigation t hat the contractions of 

the gall bladder wall itself are responsible for the expulsion of 

its contents. The times of emptying of the gall bladder are related 

to gastric digestion. During fasting it remains distended with bile 

though the sphincter guarding the common duct is relaxed, plainly 

indicating that the viscus is eometent to retain bile without 

the aid of the sphincter of Oddi. That changes in intra-abdominal 

pressure are not responsible for its emptying was shown by Mann and 

Higgins.(65) 

\Then the walls of the gall bladder contract, bile is discharged 

along the cystic and common duets into the duodenum. The sphincter 

or sphincters guarding the lower end of the common bile duct normally 

can withstand a pressure of 100 to 120 mm. of water but the pressure 

developed by the contractions of the gall bladder in dogs was shown 

to amount to over 250 mm. wa.ter.(8) The power of the gall bladder 
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to contract is never greater than the circulatory pressure of the 

bile. (25) It is probable, moreover, that relaxation of the sphinc

ter occurs as part of a coordinated mechanism when t he bladder wall 

contracts, and that the passage of bile through the sphincter is 

not simply a matter of the latter II giving away" before the biliary 

pressure created by the gall bladder contractions. The duodenal 

muscle surrounding the oblique intramural portion of the common bile 

duct is capable when contracted of' offering a resistance of over 

750 mm. of water. Since this is much higher than the pressure which 

contractions of the gall bladder can exert, the flow of bile is com

pletely blocked during contractions of the duodenal muscle but dur

ing the latter's relaxation, the pressure is relieved. Therefore, 

during the evacuation of the gall bladder and active duodenal move

ments, the bile may be observed to enter the duodenum in squirts. 

This is not due to the "milking" action of the peristaltic movements 

of the bowel but is the result of the alternate blockage and release 

of the duct, the bowel movements being incapable of causing any flow 

of bile when the gall bladder is not contracting. 

The most effective stimulus for the discharge of bite is fatty 

food, particularly egg-yolk, cream or olive oil. It appears that 

some degree of digestion of the fat must occur before evacuation 

results. The effect of fat upon the gall bladder was 1fhovm definitely 

by Boyden. He found that during a period of fasting the gall bladder 

in the oat was distended ,vith bile, and its walls so stretched that 
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they were reduced to about one-fifteenth of their thickness in 

the collapsible state. It emptied slowly after a meal, being 

collapsed, or nearly so, in from 1½ to 2 hours. The effect of 

meat upon the ischarge of bile is Illllch less than that of fat. 

Pure protein, such as eJ;g white, and carbohydrate food is almost 

without effect. These findings have been am.ply confirmed by 

several observers. Whitaker and his associates, for example, 

observed changes in the contour of the gall bladder after filling 

it with iodized oil and examining it radioscopically. The human 

gall bladder ,men rendered opaque to the X-rays by the administra

tion of tetraiodophenolphthalein can also be seen to discharge its 

contents in response to a meal of fat. Its contractions during 

operations have also been observed frequently. The products of 

fat digestion, hydrochloric acid of a strength comparable to that 

in the chyme, or magnesium sulphate -when placed in the duodenum, 

cause evacuation of the gall bladder and relaxation of the sph:incter 

choledochus. Bile salts injected intravenously, on the other hand, 

cause ~elaxation of the gall bladder. Liquid Petrolatum introduced 

into the duodenum is without effect. Them emptying time of the gallbladder 

is prolonged in duodenal ulcer, during pregnancy and in pernicious 

anemia. (8) The mechanisms. controlling the evacuation of the gall bladder 

are of two types: nervous and hormonal and will be discussed in that 

order. 

It has been mentioned that relaxation of the sphincter of Oddi 

probably occurs as the -gall bladder contraots.(63) A coordinated 
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action of this nature points to a nervous mechanism. The l atter 

may depend upon intrinsic nervous ple::&'.Uses in the walls of the 

biliary structures. The gall bladder contractions initiated by 

the stimulus of meal might be due similarly to short reflexes 

through the intrinsic plexuses of the stomach or duodenUIJl and 

biliary tract. Nervous mechanisms are also indicated by the 

following observations. Electrical stimulation of the sbmach and 

duodenum in animals is followed by contractions of the gall bladder. 

Contractions are occasionally induced by psychic factors as the 

smell oriaste of food. The gall bladder also responds to experi

mental excitation of the vagus or sympathetic nerves. Experiments 

attempting to demonstrate the precise actions of the extrinsic 

nerves upon the gall bladder movements have. however. given very 

conflicting evidence. Several observers have obtained weak moter 

effects from both vagal and sympathetic stimulation, a motor action 

of the latter is also indicated by the fact that adrenaline is 

exeitatory. It is to be considered that the nervous control of the 

gall bladder is of little import as compared with the hormonal con

trol.(8) 

Even in animals nervous mechanisms are not essential to gall 

gladder activity; this is evident from the fact that the reaction 

to the introduction of fat into the duodenum. occurs after all ner

vous connections between the biliary and gastro-intestinal tracts. 

and between the former and the central nervous system have been 
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severed. That gall bladder oontractions can occur under such 

circumstances suggests, of course, a hormonal or humoral mechanism.. 

(5()) Boyden found t hat the blood of an animal taken at the height 

of digestion, when injected into a fasting animal causes the evacu

ation of bile; blood from a starved animal has no such effect. 

Ivy obtained as acid extract from the mucosa of the upper 

part of the intestine which caused contraction or the gall bladder 

when ingected intravenously into animals. The injection of acid 

alone is without effect. Nor will fat or its derivative exoite 

contractions of the gall bladder when administered intravenously. 

Acid and other substances ,vhich are excitatory when placed in the 

duodenum or fed therefore act a pparently byy causing the production 

or liberation of a hormone in or from the intestinal mucosa. The 

active principle is related to secretin but not identiaal with this 

hormone, for it does not cause pancreatic secretion, and secretion 

doea not cause gall bladder contractions. In crossed circulation 

experiments the introduction of acid into the duodenum of one animal 

caused contractions of the gall bladder of the other. Ivy and Old

berg named this hormone "cholecystokinin". ( 55) As little as 

0.2 mg. of the solid material prepared from a potent extract causes 

definite contraction of the gall bladder. It is free from histamine 

and other vasodilator substances. Its effect has been demonatrated 

upon man. The transfustion of blood from a huma;n subject digesting 

egg yolk has been found to cause e-vacuation of the gall bladder of 
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the recipient. No effect v,as observed with blood from a fasting 

donor. (8) 

Thus we see that the gall bladder acts as a storehouse for the 

6ile, concentrates it and slightly acidifies the product. The 

gall bladder serves as an important functional unit in the equaliza

tion of the pressure in the biliary system. The gallbladder adds 

a thick mucinous material to the bile increasing its viscosity. 

The role played by the gall bladder in cholesterol metabolism remains 

obscure. The very adequate evacuation system of the ~11 bladder 

based primarily upon hormonal and secondarily upon nervous stimula

tion has been presented. 
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ETIOLOGY AND PATHOLOGY 
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The exaet mechanism by which acute inf lammation of the 

gall bladder is initiated is not mown. Occasionally, vascular 

obstruction produces hemorrhagic infarction of the gall bladder 

with subsequent acute cholecystitis. These mechanical factors 

producing obstruction of the cystic artery give rise to much debate. 

(2, 53, 61, 75, 95) The proponents of the vascular obstruction 

theory feel that the mechanical factors are primary and that 

bacterial invasion of the damaged tissue is a secondary reaction. 

(27, 95) Bisgard feels that it is impossible to infect a normal 

gall bladder. In his experiments, he found that neither stasis of 

bile nor the reflux of pancreatic juice, as a single factor, was 

productive of oholeoysti tis. When combined they invariabley prod

uced pathologic c r.anges in the gall bladder. Unfiltered bile or 

bile containing bacteria was found to activate the pancreatic 

enzymens.(11) The majority of etiologic literature seems to 

favor bacterial invasion as the primary cause of acute noncaloulous 

cholecystitis. Usually it is seen either as a complication of cer

tain generalized infections, such as typhoid fever, paratyphoid 

fever, or influenza, or it results from infection by any such organ

isms as colon bacilli, hemolytic streptococci, staphlocoooi, 

enterococoi, pneumococoi, or gass baoilli.(18,19,53,9:>) To aid 

in supporting this theory, two investigators have found that child

hood acute cholecystitis was almost always preoeded by infections 

such as soarlet fever, diphtheria, influenza. and tjrphoid fever. 
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Also, they fo'lllld tlat there is a lowered inoidenoe of acute ohole

oystitis in the past ten years as compared to the period 1930-1940. 

They feel this is due to the use of antibiotics early in the in

fections.(12. 77) Patey felt that the cystic artery was the easiest 

route fr,r the bacteria to reach the gall bladder. He felt that 

the liver was not an efficient filter, therefore a bacterial embolus 

from a portal focus could easily reach the gall bladder by de

oending in the bile. He offered no evidence for lymphatic spread 

from the liver to gall bladder, and felt that ascending infection 

up the ducts was a rare possibility at best.(75) Microorganisms 

may also reach the gall bladder by direct extension from neigh

boring organs, in which case, the infla.mma.tory process extends 

from the outer layers of ihe gall bladder in.ward and may not 

reach the mucosa -- perioholecystitis.(2) 

So we see that the source of the infection. the method of' entry 

into the gall bladder and the relative importance of these infective 

agents in the production of' cholecystitis are points concerning which 

there has been some disagreement. In about 1 per cent of eases of 

typhoid and parapyPhoid fever, acute typhoidal cholecystitis is a 

complicating factor. It may be encountered among typhoid carriers 

long after the fever has subsided, and it JBy even be found in cases 

in wheoh there never was any clinically demonstrable typhoid fever. 

Apparently, the typhoid bacillus has a special affinity for the 

biliary tract and may perist in this situation when no trace of it 
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can be found elsewhere in th~ body. In a high percentage of cases 

this organism oan be cultured from the wall of the excised gall 

gladder or from its contents. Acute oholeoystitis due to such organ

isms as colon bacilli is not at all tmcOllllllon. 

Toxins of pathogenic organisms have been shown to produce 

hemorrhagic lesions of the gall bladder. All these lesions apparent

ly heal spontaneously. leaving no trace of their presence. The sig

nificance of this chemilaal or toxic cholecystitis is not 1vell under

stood, but it should be borne in mind that metabolic disturbances 

may be responsible for certain forms of acute or ch!,omic oholecystic 

disease.(19) 

Gall stones are precusors to acute calculous choleoystitis. 

Lieber found a high degree of correlation between the incidence 

of gall stones and the following diseases: diabetes m.ellitus, 

portal cirrhosis, tuberculosis, pernicious anemia, carcinoma., 

and ulcers.(60) 

The quintad of female, fair, fat, forty, and having had four 

pregnancies has been offered by some men.(36) 

In acute cholecystitis, from whatever cause, the involvement 

generally commences with the mucosa and extends outward.(2) 

Some_ investigators have subdivided the pathological finding of 

acute oholecystitis into a catarrh.al, a suppurative, or empyema. 

of the gall bladder, and a phlegmonous or gangrenous type.(18, 23, 

42) 
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The cata.rrhal type is characterized by a dilated gall bladder 

whose walls are thickened by edema. The serosa is usually dull 

and reddish in color. Generally the contents contain more mucus 

than normally is present. The vessels are dilated and hemorrhage 

is often found in the vicinity of the vessels.(2. 19. 48) 

Generally the surface epithelium is well preserved.(2) 

Findings in the suppurative or empy-ema. type of acute chole

oystitis reveal a swollen tense gall bladder, whose seros& is dull 

and occasionally granular. The viscus appears to have a reddish to 

brown cast with occasional necrotic areas present.( 2, 19, 23, l.i2, 

48) The gall bladder generally contains a thick muoopus material, 

which occasionally may be blood tinged.(2, 18) The surface epi

thelium may be lifted off or is desquammated. {2) Generally 

the viscus is adhesed to neighboring organs by the fibrinous 

exudate.(23) 

With the phlel1f!lonous variety the walls of the gall bladder 

appear brown to black with large areas of necrosis throughout the 

various layers of the gall bladder. The walls are not markedly 

enlarged, and the contents a.re usually bloody.(2, l.i2) 

There are varying degrees of lym.phocytic and leukocytic infil

tration of the above types.(19) 

The acute process may end in perfoyation of the gall bladder with 

acute focal or diffuse peritonitis, or it JraY subside. (2) 
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SYMPTOMS AND SIGNS 
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The symptoms and signs vary with the pathologieal back

ground., however a constant sever pain in the right hypochondr-

ium usually marks the onset of acute cholecystitis. This pain 

may be in the epigastrium and may wax and wane but does not 

cease.(15., 35., 48., 53., 64., 96) The pain may or ma:y not have 

radiation to the right posterior chest below the scapula. Definite 

tenderness and rigidity of the right reotus muscle in the upper 

quadrant can be demonstrated.(15., 19., 48) Nausea., vomiting., ano

rexia, and a sense of fullness or distention usually accompany the 

pain., fever is usually present.(15, 48) Occasionally a mass may be 

palpable in the right upper quadrant., this, of course, depends 

upon the degree of obstruction due to inflammatory swelling of the 

cystic duct.(15., 19,. 48) These patients generally do not lie 

quietly., but are generally found in a sitting position somewhat 

doubled upon themselves and are seen to "bob ' and weave" about. 

With the acute suppurative or empyema type of cholecystitis the 

patient exhibits chills., fever., and sweating. The patient appears 

more toxic and the abdominal tendemiess is more marked. (15., 96) 

Infrequently., jaundice may be present in acute noncalculous 

cholecystitis due to edema and hyperemia of the mucosa about the 

cystic duct producing occlusion of the viscus.(15., 19} 
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DIFFERENTIAL DIAGNOSIS 
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The early signs and sy.iµ.ptoms or acute cholecystitis are 

often superficially similar to those of volvulus of the small 

intestine, of appendicitis, of acute pancreatitis, of coronary 

thrombosis with or without myocardial infarction, of pneumonia, 

of rupture of a peptic ulcer, and of obstructive neoplasm of 

the transverse colon. The late signs and symptoms of acute 

oholecystitis are much like those of a neoplasm of the hepatic 

flexure of the colon. Diaphragmatic pleurisy, ureteropelvic 

obstruction with hydronephrosis, pyelitis, or perinephritic 

abscess, as well as on.ental cysts are easily confused with 

acute cholecystitis.(20, 35, 48) 

It might be said that when something is missing from the 

dia-gnositic triad of acute oho&ecystitis -- namely, the typical 

pain, t he tenderness and spasm beneath the right costal margin, 

and the palpation of a mass -- the diagnosis of acute cholecystitis 

can not be made vri th certainty. (48) 
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DIAGNOSIS 
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In making the diagnosis of acute noncalculous oholecystitis, 

one should constaatly bear in mind the numerous afore-mentioned 

entities which may present a similar pioture. 

In the history one should make an attempt to elicit a story 

of preceeding "biliousness", with a gradual onset accompanied by 

such minor symptoms as nausea, loss of appetite, a shivering 

attack and slight fever followed by indefinite aohing pains in 

the epiga.striurn and right upper quadrant of the abiomen.(19) 

Such is the-tuPical picture of acute noncalculous cholecystitis, 

hovrever, the pains may increase to the severity of colic, 

accompanied by chills, fever, sweats, and jaundice when the 

cystic duct is occluded due to inflannna.tory cha.nges.(15, 19, 53, 

57, 64) A history of food intolerance to such as fatty or fried 

foods, cabbage, onions, raw apples, and spicy foods.(15, 19, 53, 

57, 96) These foods are ga.ss formers and give rise to and unpres

idented a.mount of belching shortly after their ingestion. Often the 

patient will speak of a bloated feeling, of heartburn, anoreaia, 

constipation, diarrhea, and/or weight loss.(15) A history of 

darker urine and lighter stools is typical as is the radiation of 

the epigastric or right upper quadrant pain to the shoulder or to 

the tip of the right scapula. 

The patient may be jaundiced which should be noted while doing 

the physical examination. Murphy's sign is frequently present. 

This is elicited by the examining phyiioian hooking his fingers 
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deep beneath the right costal arch below the hepatic margin. The 

patient is instructed to take a deep breath--men the diaphragm. 

forces the hypersensitive gall bladder onto the fingers the 

inspiration ceases very suddenly as though "turned off". (64) 

Right upper quadrant tenderness is practically al~'a.ys present.(15, 

19, 48, 53,57,64,96) lnf'requently, one may be able to palpate 

the dilated viscus.(15) 

The laboratory findings are an increased white blood cell 

count--predominately polymorphonuclear cells (19, 48, 96), an 

increased sedimentation rate (48, 96), and occasionally and anemia 

is pr~sent. (48) 

Practically all authors favor cholangiography in suspected 

cases of biliary tract disease.(6, 9, 42, 50, 64, 69, 72, 84, 96) 

Cholangiography had its introduction in 1923 by Graham and Cole 

who used tetrabrom.ophenolphthalein. The progression through the 

other halogenated compounds 'W'S.S rapid and centered primarily on 

tetraiodophenolphthalein or Pyridax. (42) 11 Telopaque" is the most 

recent dye in general usage. These dyes are excreted from the liver 

in the bile -- the bile is then normally concentrated in the gall 

bladder. It is this concentration of the dye which enables 

visualization of the viscus. Faint visualization indicates that 

the concentrating power of the gall bladder has been impa.ired, 

thereby suggesting a muoosal change-• most often pathological. 
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Nonvisualization, barring technical errors in preparation or 

filming, means that gall bladder function has been lost or that 

no bile ha.s reached its lumen, or that the l iver has not secreted 

bile in normal amounts.(50) Famt or nonvisualization is often 

used to detect and interpret pathology and much definitive 

treatment has been and is based on the interpretation of the 

films. All oholangiograms are of no, rather little, significance 

in the presence of jaundice in that evacuation of the viscus can 

not be studied.(19, 48, 50) 
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COMPLICATIONS 
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The immediate complications of acute oholecystitis are 

gangrene with subsequent perforation.(19, 21, 24, 31, 48, 53, 

70+ These resulting in diffuse or local peritonitis vtith or 

without abscess formation.(19, 21, 24, 31, 48, 53, 70, 94) 

Among the many other complications which may occur either 

preoperatively or postoperatively are bronchopneumonia, ateleot

asis, pulmonary embolism, em.pyema, hepatic insufficiency, comm.on 

duct injury, pancreatic necrosis, fistula formation, and hemarrhage. 

(4, 19, 21, 24, 31, 48, 53, 70, 82, 94) 
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MEDICAL TREATMENT 
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The nonsurgical or medical ma:nagement of acute nonoaloulous 

oholecystitis revolves primarily about the patient's diet. Some 

authors propose a stimulating type of diet which consists of food 

high in fat and protein and fruit juiees.(32, 42) Other authors 

forbid their patients to eat fatty or fried food, fatty fish, eggs, 

and pork. They also suggest the following foods be used in modera

tion: butter, milk, cream., and olive oil.(54 , 96) The latter 

dietary management fits aseditive type of diet wb.1eh the proponents 

of the stimulating diet also use. (32, 42) The means of determin-

ing 'Which diet t o use and when could not be determined from the 

literature. These diets are called stimulating and sedative by their 

ability to cause the production of choleoystoldnin in the duodenum. 

Roughage, cellulose, and foods containing cholesterol were omitted 

on some diet lists.(54. 57, 96) Some authors report that the body 

is as conservative with cholesterol as it is ,vith iron, and there

fore reason that if cholesterol is withheld nothing is ga.ined.(42) 

Antispasmotics are frequently given to relax the sphincter of Oddi. 

Some accomplish this with olive oil to increase the evacuation of 

the gall bladder and to increase the flow of bile in the hope that 

biliary stasis vdll be prevented.(32, 57, 96) Hydrochloric acid 

or alkalis were given according to the funotional needs of the 

patient.(57) Pancreatic extracts, whole bile or bile salts have 

been used as have deoholine and ketoehol.(57, 96) 

Most of the literature reviewed seemed agreeable on the use of 
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sedatives for the patient's comfort and as to the treatment of the 

source and control of infection with antibiotic therapy.(32.42.96) 

The use of biliary antiseptics such as salicylates,, methenamine, 

salyrgan, and tetraiodophenolphehale:i.n were once advocated.(32) 

Improvement of the patient's cardiac, renal, and hepatic 

function are also important steps in therapy.(42) 
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SURGICAL TREATMENT 
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In this section, the first decision to be made is whether or 

not to operate'. The affirmative can be answered only following a 

thorough search fDl7 complicating diseases.(22) Those patients 

who are elderly, hypertensive, or have renal or cardiovascular 

disease a.re obviously surgical risks and a number of authors have 

suggested that these people not be operatit11 upon.(23, 37, 38, 39,41, 

49, 81, 83) A number of others prefer cholecystostomy for these 

patients.(16, 19, 29, 78, 86) Some have felt that operation 

was unnecessary with the first mild attack, in a stoneless 

gall bladder by chola.ngiography.(23; W+, 46, 13, 96) The other 

reason for not operating is peritonitis due to perforation.(37, 38, 

39, 49) 

Interest has been aroused in the early surgical treatment of 

acute cholecystitis due to unfortunate experiences of having gall 

~ladders perforate while under observation. Most investigators use 

forty-eight to seventy-two hours following the onset of symptoms as 

11 early1'.(51, 89) This range of hours constitutes the t .ime until 

which choleeystectomy can be carried out with ease. over this 

period of time the anatoID¥ of the biliary system often becom~s 

obscured due to inflammation, in.duration, and exudation. In the 

case of obscured anatomy a few surgeons are so disposed as to . do 

a eholecystostomy.(16, 19) The sesolution of the inflammatory 

process after an attack of acute cholecystitis is extremely slow 

..! 

and incomplete regardless of the clinical course of the patient. There-
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fore, after a short period devoted to restoration of the fluid 

balance and antibiiftic therapy, there is nothing to gain by delay

ing surgery if the patient is doing well. The inflammatory pro

cess lasts for months and sometimes years after the clinical symp

toms subside, the period of hospitalization is prolonged, and the 

technical difficulties of surgery increase. On the other hand, 

if the i;atient is doing badly, some authors suggest that surgery is 

mandatory, and it is in such ca.es that simple oholecystectomy 'llllder 

local anesthesia may be a life saving-process.(51, 52, 53, 80) Some 

authors feel that acute cholecystitis is not a surgical emergency 

except perpa.ps in the oase of the suppurative or empyema. me and the 

phle~onous type of gall bladder. Generally most surgeons are letting 

$fue viscus "cool off" prior to surgery.(19, 48) 

The incidence of gangrene, absdess, and perforation in acute chole• 

cystitis is between 10-30 percent, and as in appendicitis, the mortalities 

are mostly in this group. By approaching the case with a surgical at

titude and deferr~g operation only when there is no confusion of signs, 

symptoms, laboratory findings, and the appearance of the patient, the 

mortality for acute oholecystitis may be reduced. The incidence of gan

grene, abscess, and perforation is higher in the older age tz'oup be

gining with 50 years and especially after 00 years. Therefore, one should 

approach this group with a more definite surgical attitlide.(10) 

Choledochostomy has been shown to increase the morbidity and 
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mortality rates.(?, 41) 

Choleoystostom:y has been reserved for those patients in whom 

the anatomy is obscured or who are considered as bad surgical risks. 

(16, 19, 29, 78, 86) 

Choleoysteotomy is the operation of choice in acute 

cholecystitis, and the earlier the operation is performed, the 

lower the morbidity and mortality.(l, 10, 16, 17, 18, 19, 22, 23, 24, 

29, 33, 37, 42. 43, J.i4, 53, 62, 67, 70, 71, 76, 79, 80, 85, 86,87, 88, 

90, 91, 92, 94, 97,98) 
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COUCLUSIONS 
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It ha.s been my priTilege to explore the literature on aoute 

oholecyatitis and extra.et salient tacts which have been presented 

in the :tore going pages. This section will serve to summarize the 

evidence in view of present day conoensus of opinicm. 

It is the purpose of medical therapy to rehabilitate the dis

ordered gall bladder when physiological alterations are present; and 

by surgical means when aDatomical alterations are present. 

The borderline where. medical treatment ands and surgical treat• 

ment begins is less easily defined in gall bladder pathology than in. 

diseases elsewhere. In aoute choleoy&titia. changing looal condi• 

tions m,:y. in a. very ff!!IWhours, so alter the plan of treatment tha.t 

immediate operation may be necessary to save the patient's lite. 

Until 1�, the oonoensus among most surgeons was that it was 

wise to postpone operating on a. patient with acute oholeoystitis 

until the a.oute manifestations of the intlamme.tion had subsided.,

providing his general condition improved. However, from this date 

onward
., 

there has been an increasing number of advocates of the 

early treatment primarily because the physicians, internists, and 

strgeons alike., have found that the early operative treatment avoids 

the complications of gall bladder disease, and at the present time 

one can not be certain of' the exa.ot pathologioa.l changes which have 

oocured in the gall bladder. 
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