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Endoscopic retrograde cholangiopancreatography
in children
P B COTTON AND N J LAAGE

Gastrointestinal Unit, Middlesex Hospital, London

SUMMARY Gastroduodenoscopy and retrograde cholangiopancreatography has been performed on
25 occasions in 20 children aged between 7 and 16. Radiographs of the clinically relevant duct or
ducts were achieved in 96% of attempts, with no complications. The diagnostic information proved
useful clinically; in particular it provided a precise map if biliary or pancreatic surgery was being
contemplated. Several unexpected congenital duct anomalies were found. This and other recent
reports, particularly from Germany, indicate that endoscopic retrograde cholangiopancreatography
deserves greater application in children, and can also be used in babies.

Fibreoptic duodenoscopy with cannulation of the
papilla of Vater for endoscopic retrograde cholangio-
graphy and pancreatography (ERCP) is a well-
known diagnostic (and therapeutic) procedure in
adult gastroenterology,' but it has seldom been used
in children; by 1980 only 30 cases had been reported
in the English language.2-'0 Perhaps this is because
biliary and pancreatic diseases are fairly rare in
infancy and childhood, but it also reflects a lack of
appreciation by gastroenterologists and paedia-
tricians alike of the possibility of applying the
technique in children. For this reason, we report our
experience of 25 ERCP examinations in 20 children
aged 16 years and younger.

Patients and methods

Patients. There were 12 girls and 8 boys whose ages
ranged from 7 to 16 (Fig. 1); 4 children were below
the 3rd centile for height and weight. The spectrum
of presenting clinical problems is shown in the Table.
Three children were jaundiced, one child had
recurrent cholangitis after choledochoduoden-
ostomy, and 2 suffered attacks of biliary-type pain
with previous negative investigations. Eight children
had recurrent pancreatitis, and 2 had sustained
pancreatic trauma. Three other children had
recurrent attacks of pain believed to be of pancreatic
origin, and one had pancreatic or biliary-type pain
after surgery.

Examinations were repeated in the one child in
whom pancreatography initially failed, and in 2 of
the children with biliary tract problems to assess
progress and response to surgery. Three examinations
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Fig. 1 Ages at which the children were examined.

were performed in one child in attempts to remove a
pancreatic duct stone.

Techniques of examination. All children were
admitted to hospital for the procedure which took
place in the department of radiology. Thirteen
children had general anaesthetics, all of whom, with
the exception of one, were aged less than 13 years;
the others were examined using intravenous injections
of diazepam and pethidine. Antibiotics were not
given routinely.
Twenty of the procedures were undertaken with

standard Olympus JFB2 and JFB3 adult
duodenoscopes; an experimental paediatric side
viewing duodenoscope (external diameter 8 mm)
was used in Cases 17-20. Cannulation of the
papilla of Vater proved easier with tapered-tip
catheters.
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Table Clinical details and results ofinvestigations

Presenting clinical Case Ultrasound ERCP Other
problem

Pain? biliary 1 Normal Normal
2 Normal Normal

Jaundice 3 Not done Hepatic duct stricture, pancreas
divisum

4 Not done Hapatic duct stricture PTC failed. Succeeded later
5 Gallbladder stones;? duct stones Gallbladder stones; clear duct PTC failed

Cholangitis 6 Normal Stenosed choledochoduodenostomy PTC failed
Pain; ?biliary or 7 Not done Patent choledochoduodenostomy;

pancreatic Bile duct stricture.
ERP failed; succeeded later

Pain; ?pancreatic 8 Not done
9 Normal Normal
10 Normal

Pancreatitis 11I
ora

12 Normal
13 FNormal Pancreatitis
14 I
15 3 5-Pancreas divisum
16 Abnormal J
17 Normal Pancreatic stone; duct dilated
18 Mass Mass with dilated duct

Pancreatic trauma 19 Cyst Obstructed duct
20 Mass

PTC= percutaneous transhepatic cholangiography.

Results

Diagnostic examinations were completed within
30 minutes in each patient, and there were no
complications. The papilla was seen and cannulated
in each child, with successful opacification of the
clinically relevant duct or ducts in 24 (96%) of the
25 examinations. There were no failures of cholan-
giography, but pancreatography failed initially in
one child in whom it was intended to opacify both
duct systems; a second attempt was successful. Four
children proved to have the congenital anomaly of
pancreas divisum, in which the main pancreatic duct
drains only through the accessory papilla of Vater.

Fig. 2 Normal endoscopicpancreatogram.

Endoscopic cannulation of the accessory papilla
was achieved in all 4 cases (Fig. 3).
The gastroduodenoscopy inherent in ERCP

revealed diagnostic information in only one child-
stenosis of a previous surgical choledocho-
duodenostomy. Radiological findings are sum-
marised in the Table and shown in Figs 2 to 5.

Normal duct sizes in children. The size of the normal
pancreatic duct (for example Fig. 2) was measured in
five children aged between 7 and 16. The diamneter in
the head ranged from 1 * 4 to 2 -1 mm, and in the body
from 1-1 to 1 9 mm. Normal cholangiograms were
obtained in 7 children aged between 7 and 16 years.
The diameter of the common bile duct just below the
entry of the cystic duct varied from 2-1 to 4-9 mm
(all measurements corrected for radiographic
magnification).

Results of related diagnostic techniques. Three of the
4 children withjaundice or cholangitis had previously
undergone failed percutaneous cholangiograms;
the examination was successful subsequently in one.
Ultrasound scanning had been performed before
ERCP in 15 of the 20 children. In one jaundiced
child the scan had shown stones in the gallbladder
and had raised the possibility of a further stone in
the distal common bile duct; ERCP confirmed the
gallbladder stones, but excluded duct stones (Fig. 4).
Ultrasonography showed no evidence of bile duct
dilatation in the patient suffering recurrent
cholangitis after choledochoduodenostomy; ERCP
showed stenosis of the stoma.
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Endoscopic retrograde cholangiopancreatography in children 133

Fig. 3a Cannulation ofthe
main papilla showing only the
ventralpancreas in a child
with pancreas divisum.

Fig. 3b Same child. Cannulation
ofthe accessorypapilla has
outlined the remainder ofthe
pancreas via Santorini's duct;
no connection with the ventral
pancreas.

Pancreatic ultrasonography was normal in 2
children with suspected pancreatic pain; each had
normal pancreatograms. There were 10 children
with recurrent pancreatitis or pancreatic trauma.
Scans were normal in the 2 children with normal
pancreatograms, but were abnormal in only 4 of the
8 with abnormal ductograms.

Attempted endoscopic treatment of a pancreatic stone.
One child had begun to have attacks of pancreatitis
at age 7. At 12 years, ERCP showed an irregular but
undilated duct with obstruction near the tail, at the
site of a previous pseudocyst. By age 16, she had a
stone in the pancreatic duct near the papilla, with
upstream duct dilatation. Endoscopic diathermy
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Fig. 4 Cholangiogram showing gallbladder stones
(arrowed).

sphincterotomy was performed at the pancreatic
duct orifice, and instruments were passed into the
duct in vain attempts to remove the stone; surgery
proved successful.

Discussion

ERCP was first described more than a decade ago.
The technique is now widely known, with cannula-
tion success rates of at least 90 %, and few com-
plications.' ERCP is being performed in at least
100 hospitals in the UK, and more than 600
examinations were performed here in 1980 alone.
Demands for ERCP continue to rise, despite the
development of other techniques-such as fine
needle percutaneous transhepatic cholangio-
graphy,"12 ultrasound1314 and computerised
tomography.15

This small series shows that ERCP can be per-
formed in children and that it has a high success rate
without complications. Single case reports and
smaller series have been described from Japan,4
USA,2 910 Norway,3 South Africa,5 7 Italy,8 and
Germany.6 Several groups presented abstracts to
the European Congress of Gastrointestinal
Endoscopy in Hamburg in 1980 and there have been
more recent publications in German.16-20 Despite
this, total world experience probably does not
exceed 100 procedures, and most of these have been
in children over age 10 years. The youngest child in
our series was aged 7 years, since none younger was
referred. However, Waye has achieved ERCP in
2 infants aged only 4 months.2 9 Like others, he used

Fig. 5 Mass in the head of
the pancreas, probably the

*result oftrauma, with upstream
dilatation ofboth pancreatic
and biliary, systems.
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Endoscopic retrograde cholangiopancreatography in children 135

adult duodenoscopes, and it is likely that the pro-
cedure would be simpler with paediatric instruments.
Our preliminary evaluation of such an instrument is
encouraging.
Most groups have used general anaesthesia,

particularly in children under age 10 years. General
anaesthesia complicates the procedure technically,
and recent reports indicate that ERCP can be
performed satisfactorily under sedation, even in
younger children.
ERCP is an invasive technique, and many com-

plications have been reported;1 21 cholangitis and
pancreatitis are the most feared. Such risks can be
lessened so that the chance of complications is slight
in expert hands; we have had no complications of
diagnostic ERCP in the last 1000 examinations.
Acute pancreatitis and pancreatic necrosis has been
described after ERCP in an 8-year old girl with
pancreatic cysts.6 Cysts and pseudocysts are a
contraindication to ERCP: any patient in whom a
cyst is suspected should have an ultrasound scan;
in our department pancreatography is then only
performed as an immediate preoperative procedure.

It is clear from this report that ERCP can usefully
be applied in children; however its clinical role
cannot be established from the small experience
to date. Children with biliary problems are normally
well served by established techniques of cholecysto-
graphy, ultrasound scanning, and percutaneous
transhepatic cholangiography.12 However, percuta-
neous transhepatic cholangiography may sometimes
fail (as in 3 of our patients), particularly in very small
children with non-dilated ducts. Percutaneous
transhepatic cholangiography is also contraindicated
in patients with coagulation problems. Endoscopic
cholangiography deserves further evaluation in such
cases, and may be particularly appropriate with
miniaturised instruments in the neonatal period.
The most common pancreatic disease in children,

fibrocystic disease, can generally be diagnosed
without the need for imaging techniques. Ultrasound
scanning has made a major impact on pancreatic and
liver diagnosis in adults, and is likely to make an
increasing contribution in children. It is also
probable that simplified exocrine function tests will
achieve a role. At present, the relationship between
scans, function tests, and pancreatography have yet
to be established. From this series and from our
experience on adults,'4 15 it is clear that duct radio-
graphs can sometimes provide a diagnosis if scans
are negative, but the main role of pancreatography is
to provide a precise map if pancreatic surgery is
being contemplated.22 There is increasing recognition
of the importance of congenital pancreatic duct
anomalies, which can only be demonstrated by
ERCP, as in 4 children in this series. Failure of

fusion of the dorsal and ventral embryological parts
of the pancreas (pancreas divisum) was found in
25% of adults with pancreatitis unrelated to gall-
stones or alcohol abuse.23 A significant advantage of
ERCP is that cholangiography and pancreatography
may both be relevant to the clinical problem as in
children with choledochal cysts associated with a
long common channel. Trauma is one of the most
common causes of pancreatitis in children. Most of
these injuries can be recognised in the acute phase by
standard clinical techniques and ultrasound scanning,
but definitive surgery may be facilitated by pre-
operative pancreatography.24
ERCP can be performed in children with relative

ease. Its clinical contribution will only be established
by much wider application, which current experience
would encourage.
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