
Endoscopic retrograde 
cholangiopancreatography 
(ERCP) 

Doubilet and Mulholland1 were the first to 
demonstrate the use of operative pancreatography 
in 1951. This was followed by other reports,2-4 

Michael V. Sivak, Jr., M.D.* and not all of them recommended the procedure 
_ TT „ „ . „ ^ as safe or useful.5 In 1965 Rabinov and Simon6 
B. H. Sullivan, Tr„ M.D. , , . , 

J succeeded in nonendoscopic, nonoperative cannu-
Department of Gastroenterology lation of the ampulla of Vater under fluoroscopic 

guidance. This method did not receive much 
further attention because of the report of Mc-
Cune et al7 in 1968. They have the distinction of 
having performed the first endoscopic ampullary 
cannulation and pancreatography. Large series 
were subsequently reported from Japan, 8 ' 9 most 
notably by Oi.10' 11 

Roentgenographically, the normal and abnor-
mal features of the biliary system are relatively 
familiar. However, criteria for the differential 
diagnosis of pancreatic disease by roentgenog-
raphy are now emerging as a result of endoscopic 
retrograde pancreatography.12"15 The severity of 
histologic changes in chronic pancreatitis has 
been shown to correlate well with the extent of 
changes demonstrated in the pancreatic ductal 
system.16'17 Other studies have highlighted the 
singular value of retrograde cholangiography 
when jaundice prevents visualization of the 
biliary ducts via the intravenous method.1 8 '1 9 

* Fellow, Department of Gastroen- T h e complication rate for the endoscopic method 
terology. will prove to be less than the 5% quoted for 
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transhepatic cholangiography,20' 2 1 and 
the success rate of diagnosis will un-
doubtedly prove to be greater than the 
74% given for the transhepatic 
method.21 While some investiga-
tors22' 2 3 have urged caution in the 
further development of these proce-
dures because of time requirements 
and expense, there can be little doubt 
that endoscopic retrograde cholangio-
pancreatography (ERCP) will become 
a standard diagnostic procedure. The 
purpose of this paper is to relate our 
experience with ERCP with reference 
to technique, indications and contrain-
dications, results and complications, 
and also to illustrate its unique value 
in clinical medicine. 

Technique 

After a 6-hour fast the patient is 
positioned on his left side on a stan-
dard x-ray table equipped with image 
intensification. Proper sedation is im-
perative so that he is somnolent and 
cooperative, but responsive enough to 
assist with changes in position. Di-
azepam (Valium) is given intrave-
nously, slowly in increments of 2.5 mg. 
Between 7.5 and 30 mg are required. 
Viscous lidocaine (Xylocaine) is ad-
ministered orally for pharyngeal an-
esthesia, and atropine, 0.6 mg, is given 
intramuscularly 15 minutes prior to 
beginning the procedure to induce a 
gastrointestinal ileus. Glucagon, 1 mg 
intravenously, is given to obtain com-
plete duodenal ileus just prior to 
actual cannulation. The Olympus 
J F B model side-viewing duodenoscope, 
with a 10-mm diameter and working 
length of 1,370 mm, is employed. A 97-
cm -long, 2-mm diameter catheter is 
threaded through the biopsy channel 
of the instrument for cannulation of 
the ampulla. 

The duodenoscope is inserted 
through the oropharynx and esopha-
gus and advanced into the duodenum. 
When the superior flexure of the 
duodenum is reached, the patient is 
turned to a prone position, thereby 
producing an ideal long view of the 
descending duodenum, and a search 
for the papilla of Vater is begun. It 
is usually found on the posteromedial 
wall of the mid-descending duodenum, 
although variations in location are 
common. It may be located in the first 
or third part of the duodenum. Often 
a slight submucosal elevation proxi-
mal to the papilla is observed. It rep-
resents the lowermost portion of the 
common bile duct lying parallel with 
the duodenum. An especially promi-
nent submucosal elevation may indi-
cate dilatation or obstruction of the 
bile duct. A longitudinal fold of 
mucosa is often noted running down-
ward from the papilla perpendicular 
to the normal circular duodenal folds. 
On two occasions the papilla was 
found to be associated with a divertic-
ulum in the medial wall of the duo-
denum, and because of this cannu-
lation was unsuccessful. The papilla 
exhibits various shapes ranging from 
nearly flat to tall and erect, but these 
have no clinical significance.24' 25 

Retrograde studies were accomp-
lished in three of four patients with 
Billroth II operations (Fig. 1). The 
technique is quite different, and in-
volves passing the instrument retro-
grade through the efferent limb of the 
gastroenteric anastomosis. In two of 
these cases a forward-viewing gastro-
scope (Olympus GIF-D2) was used for 
this purpose, and cannulation was suc-
cessful in both cases. 

After locating the papilla, the in-
strument is positioned for an enface 
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Fig. I. Obstructed common bile duct, Billroth 
II operation. Carcinoma of tail of pancreas at 
operation. 

Fig. 2. Normal retrograde pancreatogram. 

view of its apex. T o accomplish this 
may require considerable maneuvering 
and sometimes repositioning of the 
patient. The location of the papillary 
opening is usually indicated by subtle 
color changes in the form of a lacy 
bluish or reddish reticular pattern at 
the apex. It is unusual to note an 
actual orifice, although bile can some-
times be seen flowing from the papilla. 
T h e catheter is inserted the shortest 
distance necessary to maintain it 
within the papilla. By doing so, one 
takes advantage of the usually present 
common channel which is formed by 

the junction of the bile and pancreatic 
ducts. This occurs in about 80% of 
cases.24 Injection of contrast medium 
into the common channel will simul-
taneously visualize the pancreatic and 
biliary systems. 

A retrograde injection of 60% di-
atrizoate meglumine (Renografin-60) 
is made through the catheter. Gentle 
hand injection is used with constant 
fluoroscopic monitoring. From 2 to 5 
cc of contrast medium will adequately 
visualize the pancreatic duct (Fig. 2), 
while the biliary system will accom-
modate 30 to 40 cc if the gallbladder is 
present. Some authors18' 2 6 recommend 
the use of a more dilute solution when 
an intraductal abnormality is sus-
pected, especially in the case of com-
mon duct stones,18 because concen-
trated agents can obscure small defects. 
In the case of the biliary system, we 
have found this not to be necessary. 
T h e contrast remains in the bile ducts 
for periods of up to 30 minutes, during 
which time it is gradually diluted with 
biliary fluid. Serial observations will 
disclose small defects. On occasion we 
have observed a stone to shift position 
up and down in the duct in response to 
changes in a patient's position. T h e 
pancreatic duct empties quite 
promptly, usually in 1 to 2 minutes. 
Delayed emptying may be indicative 
of pancreatic disease.12 

T h e pancreatic duct is easier to 
cannulate because of its perpendicular 
relation to the duodenum, and it is 
usually visualized with the initial in-
jection. When a single duct system 
filled is not the clinically relevant one, 
the catheter must be realigned so that 
the other will opacify, or the papilla 
must be reprobed for a second opening 
should this first maneuver fail. For 
selective cannulation of the common 
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Table 1. Endoscopic retrograde 
cholangiopancreatography 

(ERCP); indications 

Differential diagnosis of obstructive biliary 
disease 

Suspected biliary tract disease 
Hepatobiliary disease of undetermined 

etiology 
Suspected pancreatic disease 

Chronic pancreatitis 
Pseudocyst 
Carcinoma 

Recurrent acute pancreatitis 
Postoperative evaluation of biliary or pan-

creatic surgical procedures 
Abdominal pain of unknown etiology 

bile duct, the catheter is directed in an 
oblique upward direction. The pro-
cedure requires from 20 to 60 minutes, 
with an average time of 35 minutes. 
Fluoroscopy time is minimized. Irradi-
ation will also eventually cause yellow-
ing of the glass fiber bundles of the 
duodenoscope. 

T h e papilla of Vater has occasion-
ally appeared edematous, indurated, 
and inflamed. This appearance of the 
papilla is associated with spasm of the 
sphincter of Oddi, and frequently 
makes cannulation difficult. Kasugai 
et al1 3 have described a close correla-
tion between the severity of papillary 
abnormalities, and the degree of un-
derlying pancreatic disease, usually 
chronic pancreatitis. 

On occasion, retrograde filling of a 
ductal system will not be obtained 
despite what appears to be an optimal 
angle of entry for the catheter. This 
has been found in some cases to be 
due to retropapillary disease in the 
form of tumor or impacted stone.27 

Dickinson et al26 recommend surgical 
exploration in these circumstances. 
However, these findings can also be 

due to misalignment of the catheter, 
and recommendation of operation de-
pends to a certain extent on the skill 
and experience of the operator. A 
stone impacted in the ampulla was the 
cause of this in one patient in this 
series, but in others it resulted from 
technical errors. 

When difficulty in cannulation of 
the main papilla is encountered, it is 
sometimes rewarding to attempt can-
nulation of the accessory papilla. This 
is found in about 20% of cases, 24- 2 5 

and is located about 2 cm proximal 
and anterior to the main papilla. 
There may be as many as three acces-
sory papillae.24 Injection of contrast 
medium may demonstrate a duct end-
ing blindly,28 but often the accessory 
duct communicates with the main pan-
creatic duct, or may in fact be the 
major channel for pancreatic secretion. 
In this case, injection will demonstrate 
the ductal system.25 This was accom-
plished in one case in our series. 

Indications 

T h e indications for ERCP are given 
in Table 1. The investigation of bili-
ary tract disease (Fig. 3) and chronic 
pancreatitis (Figs. 4-7) have proved to 
be the most rewarding in terms of 

Fig. 3. Common bile duct stone. 
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positive contributions to the care of 
the patient. The lowest percentage of 
positive diagnoses was found with pro-
cedures done because of abdominal 
pain of unknown etiology. However, it 
has been found to be useful in this 
situation when an effort is undertaken 

Fig. 6. Same case as in Figure 5. Tapering 
common bile duct. 

Fig. 4. Chronic pancreatitis with obstructed 
duct. Subsequent distal pancreatectomy. 

Fig. 5. Chronic pancreatitis; shortened, di-
lated, irregular pancreatic duct, and dilated 
irregular main pancreatic duct branches. 

Fig. 7. Pseudocyst in head of pancreas. 

to exclude pancreatic disease as the 
cause of a patient's discomfort.29 Nebel 
and Fornes30 found ERCP to be most 
helpful in the investigation of obstruc-
tive jaundice, recurrent pancreatitis, 
and chronic pancreatitis. Some authors 
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have stressed the value of the proce-
dure when done preoperatively31 both 
for diagnosis and as an aid to the sur-
geon in selecting the proper type of 
operation. We have utilized it to eval-
uate pancreatic and biliary surgical 
procedures, and in nine such instances 
it proved to be significantly useful in 
the management of the patient. One 
can also evaluate the results of sphinc-
terotomy, pancreaticojejunostomy, and 
the status of biliary-enteric anas-
tomoses. 

Contraindications 

ERCP is contraindicated in any pa-
tient who has had a clinical episode of 
pancreatitis, or who has had a signifi-
cant elevation of the serum or urinary 
amylase level, within 2 weeks prior to 
the procedure. Silvis et al15 recom-
mend stricter criteria, and do not per-
form the procedure within 4 weeks of 
the occurrence of an amylase elevation. 
Ogoshi et al32 state that they have per-
formed the procedure during episodes 
of acute pancreatitis for purposes of 
diagnosis and have encountered no 
complications. Episodes of severe pan-
creatitis have occurred when ERCP 
was performed in close proximity to 
an episode of pancreatitis. Cotton24 

regards a positive hepatitis-associated 
antigen, especially in a jaundiced pa-
tient, as a contraindication. Since the 
procedure is not sterile, there is a the-
oretical potential for transmission of 
hepatitis virus from patient to patient, 
and retrograde ductal to systemic path-
ways have been demonstrated in the 
pancreas.33- 3 4 However, most authors 
do not regard a positive antigen 
as a contraindication. The procedure 
should not be carried out in a mori-
bund patient, or one unable to tolerate 
endoscopy for other medical reasons. 

Results 

One hundred nineteen procedures 
were attempted in 109 patients over a 
period of 1 year. Overall success rate 
for cannulation with retrograde filling 
was 66%. In several cases, failure was 
due to equipment breakdown or be-
cause other abnormalities were en-
countered such as carcinoma of the 
duodenum or peptic ulcer disease. If 
these cases of failure are eliminated 
from consideration, the overall success 
rate is 72%. Sixty-two pancreatograms 
and 43 cholangiograms were obtained. 
The procedure was judged to have 
provided useful information in 63% 
of the total number of patients. The 
diagnoses are listed in Table 2. In two 
cases ERCP provided falsely positive 
information. 

Complications 

Serial serum amylase determinations 
were made in 60 patients. Significant 
elevations occurred in 43%, in some 
cases in excess of 1,000 Somogyi units 
(normal less than 200 units). Hyperam-
ylasemia occurred most often with fill-
ing of the pancreatic duct, although 

Table 2. Endoscopic retrograde 
cholangiopancreatography 

(ERCP); diagnoses 

Common bile duct stone 5 
Common bile duct stricture 5 
Common bile duct obstruction 1 
Carcinoma of common bile duct 1 
Dilated common bile duct 3 
Sclerosing cholangitis 1 
Pericholangitis 1 
Hepatic duct stone 1 
Chronic pancreatitis 8 
Carcinoma of pancreas 2 
Pancreatic duct obstruction 2 
Pseudocyst of pancreas 2 
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significant elevations were recorded in 
3 of 12 patients in which only the com-
mon bile duct was filled. Transient ab-
dominal pain or back pain at the time 
of injection, which has also been noted 
by other authors,26' 27> 29> 30< 35- 3 6 oc-
curred in 13 patients. This had no re-
lationship to the occurrence or level 
of hyperamylasemia or to the occur-
rence of post-ERCP pancreatitis. Amy-
lase elevations generally were recorded 
at about 6 hours after the procedure, 
and in most cases returned toward nor-
mal at about 18 hours post-ERCP. Hy-
peramylasemia did not occur in any 
patient in whom a diagnosis of chronic 
pancreatitis was made. Howard and 
Short3 found that with operative pan-
creatography serum amylase values 
changed very little if the pancreas was 
markedly fibrotic. Cotton24 found the 
highest elevations in patients with 
radiographically normal pancreatic 
ducts. Classen et al37 and Kasugai et 
al38 found more frequent and higher 
elevations in patients in whom filling 
with contrast of the pancreatic acini 
was produced. 

Hyperamylasemia also occurred in 
patients in whom the papilla was 
probed, but retrograde injection was 
not accomplished. Blackwood et al39 

found an equal occurrence of elevated 
values with opacification of either the 
common bile duct alone or pancreatic 
duct alone. In their study the overall 
incidence of amylase elevation in 
ERCP was 41.9%. Elevations also oc-
curred in 6.6% of patients who under-
went routine upper gastrointestinal 
endoscopy without attempted cannu-
lation, although this did not occur if 
only the esophagus was examined. 
Blackwood et al39 and others26 have 
suggested that manipulation of the pa-
pilla of Vater is the common factor 

in hyperamylasemia. Kasugai et al17 

have shown that with injection pres-
sures less than 870 mm of water, no 
significant amylase elevation occurs. 

Acute pancreatitis developed in one 
patient. This 27-year-old woman had 
a normal pancreatogram, but devel-
oped post-ERCP abdominal pain, hy-
peramylasemia, leukocytosis, and fever 
which persisted for 6 days. One death 
due to fatal pancreatic necrosis is in-
cluded in the literature,40 and epi-
sodes of post-ERCP pancreatitis have 
been reported by many authors.15' 4 0 - 4 3 

Cotton24 estimated the rate of occur-
rence of pancreatitis as 1% to 2% of 
cases during 1972. Galvan and Koltz41 

reported a severe case of post-ERCP 
pancreatitis, and reviewed the possible 
causes for this. They included an ab-
normally sensitive ductal epithelium 
in patients with previous pancreatitis, 
toxic irritative and hyperosmotic effects 
of the contrast medium, excessive in-
jection pressure, direct trauma to the 
papilla of Vater, and activation of 
proteolytic enzymes. 

Aprotinin (Trasylol), a trypsin in-
hibitor, has been employed by some 
Japanese endoscopists,35'44 and they 
have reported that it reduces the inci-
dence of post-ERCP pancreatitis and 
hyperamylasemia. Cotton24 found it 
to be of no benefit in 40 patients, and 
animal studies45 have shown it to have 
no preventive action against induced 
pancreatitis. 

Sepsis is the second major complica-
tion. This occurred in one patient in 
whom a partial biliary obstruction was 
demonstrated. Sepsis has been re-
ported in two situations. The first 
occurred when contrast medium was 
injected past a point of marked biliary 
obstruction.19' 26- 46 It can also occur 
with opacification of a pseudocyst,15 
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and it is advisable to use only the 
smallest amount of contrast required 
to demonstrate such cysts. One death 
was reported15 with opacification of a 
pseudocyst. In these situations in which 
sepsis is a possibility, early surgical 
intervention and the use of broad 
spectrum antibiotics have been recom-
mended,15, 19> 24• 2 6 and we adhere to 
this. Prophylactic antibiotic adminis-
tration has been advocated by Japa-
nese endoscopists,35'38 but in this 
country it is used mainly when the 
likelihood of sepsis is increased. 

Summary 

Endoscopic retrograde cholangio-
pancreatography (ERCP) was shown 
to be useful in 63% of patients who 
underwent the procedure. ERCP has 
assumed a prominent role in the in-
vestigation of pancreatic and biliary 
disease. The procedure is contraindi-
cated in patients with recent amylase 
elevations or episodes of pancreatitis. 
Hyperamylasemia alone should not 
be considered a true complication. 
Post-ERCP pancreatitis and sepsis are 
the major complications of the proce-
dure, and these complications oc-
curred in one of 109 patients who 
underwent the procedure. 
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