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THE first recorded description of sys-
tematic dilatation of the ampulla of Vater
in man is difficult to ascertain. A report by
Hoffmeister,11 is an excellent description of
the procedure. In a subsequent report,
Bakes 2 described deliberate dilatation with
a standard set of dilators, and a similar re-
port was made by Cheever8 who used
woven urethral catheters.

Aside from reports of direct visual ob-
servation in some of the original papers,
no visual and histologic study has been
undertaken to determine the immediate ef-
fects of such dilatation in man. For this
purpose that the following study was un-
dertaken.

Method

From a group of 30 consecutive patients
subjected to choledochotomy, with or with-
out cholecystectomy, six were selected for
study according to the following criteria.

Patients whose common ducts were of
smaller caliber than a #6 Bakes dilator
were not included. A #6 dilator initially
was passed through the ampullary area to
eliminate cases in which dilatation would
not be required because of anatomic varia-
tions,14 or in which a large calculus may
have passed.6 Passage of a #3 dilator was
then attempted; if unsuccessful, these pa-
tients were excluded. Six patients did not
fall into the above categories.

In these patients, longitudinal duodeno-
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tomy in the second portion of the duode-
num was performed for direct visualiza-
tion of the ampullary area. Stay sutures
were placed in the plica longitudinalis for
delivery of the sphincteric area to the
edges of the duodenotomy. A ureteral
catheter was passed for positive identifi-
cation; then dilators up to size #7 were
passed serially under direct vision.

Serial photographs were taken, demon-
strating changes caused by progression of
the instrument, and at the completion of
the procedure a biopsy specimen was
taken from the ampullary region. The pan-
creatic duct was then cannulated to as-
sure patency and the duodenostomy closed
longitudinally, with a single layer of inter-
rupted 0 silk sutures. There were no op-
erative mortality or increased morbidity in
connection with this study.

Results
In all six patients studied, there were

considerable obvious anatomic disruptions
caused by the use of from #4 to #6 dila-
tors. Longitudinal tears, varying from 2 to
14 mm., and an intense edema with gross
reddening of the mucosa was seen in all
instances.

Figure 1 shows the initial passage of a
ureteral catheter, Figure 2 the passage of
a #4 dilator, Figure 3 the passage of a #6
dilator, and Figure 4 the ampullary orifice
with the passage of the ureteral catheter
subsequent to dilatation by a #6, and dem-
onstrates an obvious longitudinal tear.
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FIG. 1. Ureteral catheter through the ampullary orifiice above the stay sutures on the plica
longitudinalis.

FIG. 2. Ampulla stretching over a #4 dilator at arrow.
FIG. 3. Passage of a #6 dilator with tearing noted at arrow.
FIG. 4. Ureteral catheter in place with arrow demonstrating the extent of proximal tearing

of the ampulla.

Figure 5 shows a typical biopsy after
ampullary dilatation with extensive hemor-
rhage in the submucosal area of the am-

pulla. These findings were common to all
specimens.

Discussion

It is recognized that there is consider-
able anatomic variation in the ampullary
area 9 15 as well as in the size of the chole-
dochus. In addition to an anatomically
large ampulla, recent passage of a calculus
can result in a widely patent ampulla

which admits a #6 or larger dilator. By
considering these features, 24 of 30 pa-
tients were eliminated from study since
otherwise they may have been interpreted
as having undergone dilatation without
disruption.

Dilatation is a force applied by a metal-
lic instrument against a yielding anatomic
structure. No standardized method of re-

cording the degree of force applied can

be established.
In the initial report by Bakes,9 findings

at autopsy performed sometime after dila-
tion to 13 mm. show no scarring and pa-
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FIG. 5. Duodenal mu-
mosa-dm. Area of hem-
orrhage is seen in the
sub-mucosal region.

tency of the ampulla. Zawisch-Ossenetz,16
performed post-mortem dilatation 4 to 6
hours after death and found no evidence
of tearing. Rapid autolysis and change of
muscle tone in the cadaver, however, ne-

gate the significance of these findings. In
histologic studies of one sphincter, dilated
76 days before, Ossenetz found some scar

tissue with hyperplasia of muscle.
Direct visualization of the ampulla, with

histologic examination at the time of dila-
tation in the dog, was reported by Branch
and Zollinger.5 They found intense hemor-
rhagic and edematous reaction to the pas-
sage of dilators and subsequent increase of
perfusion pressure with stenosis during
healing. They then studied a series of pa-
tients manometrically in the postoperative
period and demonstrated a persistently in-
creased common ductal pressure following
dilatation.6
Review of the literature failed to reveal

reports of long-term follow up after ampul-
lary dilatation which record the size of
the dilator passed and the ease or diffi-
culty with which the passage was accom-

plished.'-,7 Statistics as to the incidence of
disruption of the choledochus in its pan-
creatic portion during dilatation are also
unavailable.

Stenosis has been implicated as the eti-
ology of the post-cholecystectomy syn-
drome and recurrent choledocholithiasis.12
There is no direct evidence that stenosis is
a late sequel of ampullary dilatation. How-
ever the present observations of immedi-
ate lacerations and submucosal hemor-
rhages indirectly indicate that stenosis
will follow dilatation through a narrowed
ampulla by a #6 Bakes dilator.
There is some agreement that transduo-

denal sphincterotomy is indicated when a
#3 Bakes dilator cannot be passed into
the duodenum but less agreement as to
what should be done when a #3 dilator is
passed readily.13 Some suggest dilatation
to a #6 or a #7 dilator. This study indi-
cates that once a #3 dilator is passed with
ease no further dilatation should be at-
tempted. The ampulla which is not ana-

tomically large or has not been dilated by
passage of calculi, may be lacerated by
passage of #6 or #7 dilators. Instrumen-
tation of the ampullary orifice should be
only to assure patency. Passage of a ure-

teral catheter suffices for this purpose and
sufficiently aids in palpation of the inter-
pancreatic and peripancreatic choledochus
and ampullary area. Operative cholangiog-
raphy further obviates the need for instru-
mentation.
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Summary
This study shows that the immediate ef-

fects of instrumental dilatation of the am-
pulla of Vater in man is traumatic and dis-
rupting to the sphincter of Oddi, if per-
formed with larger than a #3 Bakes dila-
tor. To assure patency of the choledochus,
catheter passage or operative cholangiog-
raphy or both would be a safer procedure.
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