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Abstract

Introduction: Duodenal perforation, damage to common bile duct or ampulla of Vater complicates from 0.7% to 10% of
endoscopic retrograde cholangiopancreatography (ERCP) procedures. This complication is associated with high risk of contracting
fatal diseases and death. As the endoscopic and minimally invasive treatment methods develop and gain popularity, it becomes
increasingly important to determine the correct procedure in the event of gastrointestinal perforation after ERCP.

Aim: To present the results of treatment of gastrointestinal perforation after ERCP and indicate the correct procedure for
such cases.

Material and methods: The material includes 19 patients who underwent ERCP in the years 2008-2011 and were subsequent-
ly diagnosed with duodenal perforation (except for duodenal bulb) and common bile duct (CBD). Women accounted for 68% of
patients (13/19), while men constituted 32% (6/19). The mean age of patients was 66.6 years old. Indications for ERCP included
cholelithiasis in 95% of cases and bile duct strictures in the remaining 5%. Treatment was conditional on the result of X-ray
examination of the abdominal cavity, followed by computed tomography with aqueous contrast medium administered orally.

Results: Four patients were diagnosed with intraperitoneal perforation and 15 patients with retroperitoneal perforation. In
the patient group with retroperitoneal perforation the contrast media leakage (10 patients) required surgical intervention — the
perforation site was located in 5 cases; in the other 5 the site could not be found. With the absence of active contrast media
leakage in computed tomography (CT) (5 patients) conservative treatment was applied. Four patients with intraperitoneal perfo-
ration were referred for operative treatment. In patients under conservative treatment no complications were observed and the
average hospitalization time was 9 days. Among patients with retroperitoneal perforation, who had undergone surgical treat-
ment, complications occurred in 3 cases. The average hospitalization time in the group in which the perforation site was located
was 16 days, while in the group with an unidentified perforation site it was 17 days. Patients with intraperitoneal perforation
were given operative treatment, with the average hospitalization time of 12 days.

Conclusions: Each patient with suspected post-ERCP perforation should undergo CT of the abdominal cavity with aqueous
contrast medium administered orally. In the event of no contrast leak in patients with retroperitoneal duodenal perforation,
conservative treatment should be applied. In the case of retroperitoneal perforation with active contrast media leakage outside
the gastrointestinal tract, and in the case of intraperitoneal perforation, an immediate surgical intervention is recommended.

sphincterotomy (ES) are characterized by a high degree
of performance difficulty. Nevertheless, complications

Introduction

Endoscopic procedures are currently counted among
the basic diagnostic and therapeutic methods for vari-
ous gastrointestinal tract diseases.

The procedures are generally recognized as safe,
although one must bear in mind that endoscopic treat-
ments are minimally invasive procedures and, like all
treatments of this group, may involve the risk of com-
plications, including severe ones. Endoscopic retrogra-
de cholangiopancreatography (ERCP) and endoscopic

occur only in 5-10% of cases [1, 2].

It is of paramount importance, when alarming
symptoms after ERCP occur, to begin the diagnostic pro-
cess and start appropriate therapy as soon as possible.

Complications arising from endoscopic procedures
can be categorized into non-specific (general) and spe-
cific (characteristic for the given treatment). The term
‘general complications’ is understood as complications
with no direct relation to the given medical procedure,
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but which are correlated with the general condition and
other diseases of the patient (e.g. heart diseases, arteri-
al hypertension) [3]. Such complications are a frequent
cause of death in the perioperative period and can be
reduced by such simple measures as proper patient
qualification and preparation.

However, this paper will focus on the rare, but very
dangerous, specific complication of duodenal perfora-
tion [4].

Aim

The aim of the study was to present the results of
our own treatments of post-ERCP duodenal perforation
and propose a standard procedure for such cases.

Material and methods

The material includes 19 patients who in the years
2008-2011 were diagnosed with gastrointestinal perfo-
ration as a post-ERCP complication. The analyzed group
comprised 13 women and 6 men. The mean age of the
patients was 66.6 years old (45-75) (Table I). The pa-
tients with suspected perforation (usually intensifying
abdominal pain after ERCP) underwent preliminary di-
agnostics, i.e. overview X-ray of the abdominal cavity. If
the X-ray examination revealed perforation symptoms
(air under the diaphragm or in the retroperitoneum),
computed tomography (CT) of the abdominal cavity was
performed with orally administered aqueous contrast
medium. In the event of symptoms of active contrast
medium leakage, the patient was referred for surgical
intervention. If no contrast medium leakage was ob-
served, conservative therapy was applied.

Results

Retroperitoneal perforation was diagnosed in 15 pa-
tients, of whom 10 underwent surgery. The retroper-
itoneal perforation sites were located in only 5 lapa-
rotomies —in 4 cases the perforation occurred in the
duodenum and in 1 case in the common bile duct (CBD).
In the case of duodenal perforation, the damage site
was sutured, while in the bile duct perforation the
Kehr’s drain was applied. No postoperative complica-
tions occurred in this group. The average hospitalization
time was 16 days. In other patients who had under-
gone surgery (5/10) the perforation site could not be
located. However, mass yellow coloration of tissues in
retroperitoneum was observed, which suggested mi-
croperforation of the main bile duct. In this case only
an abdominal cavity drain was applied. Postoperative
complications occurred in 3 patients, taking the form
of: surgical wound suppuration (on the 4t day after
the operation), acute pancreatitis (on the 2" day) and
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pneumonia (on the 7" day), which considerably pro-
longed hospitalization time. In this group the average
hospitalization time was 17 days. In the patient with
acute pancreatitis parenteral alimentation was applied.

Five patients, who were diagnosed with retroperi-
toneal perforation on the basis of the X-ray image of
the abdominal cavity, but in whom no contrast media
leakage was observed in CT with orally administered
contrast medium, received conservative therapy.

Four patients were diagnosed with intraperitoneal
perforation. In each case the perforation concerned the
duodenal bulb. During the laparotomy the perforation
site was sutured. The hospitalization of those patients
was not interrupted by any complications and lasted
12 days on average.

Discussion

Endoscopic retrograde cholangiopancreatography is
a recognized diagnostic and therapeutic method for vari-
ous diseases of bile ducts and pancreas. However, togeth-
er with endoscopic sphincterotomy, ERCP is one of the
more technically complicated procedures in gastrointes-
tinal endoscopy. Currently ERCP is seldom used only for
diagnostic purposes; usually it is accompanied by ther-
apeutic activities that considerably increase the degree
of difficulty and risk level of the procedure [2]. In spite of
that, severe complications are not frequent, occurring in
approx. 5-10% of cases, of which 0.5-0.7% are fatal [1, 2].

Specific ERCP complications include acute pancreati-
tis, gastrointestinal bleeding, perforations, acute chol-
angitis and cholecystitis.

Perforations in the course of ERCP occur in approx.
1% of cases and the mortality rate can be as high as
18%. Thus, it is a rare complication but with a high death
rate [5].

The procedure to follow in the case of ERCP perfo-
ration raises much controversy and contradictory opi-
nions. It remains unresolved whether the patient ben-
efits more from delaying the surgical intervention and
applying conservative therapy as long as possible, or
administering operative treatment immediately, thus
exposing them to all the consequences of surgery.

The “traditional” approach, supported by some au-
thors, advocates immediate surgical intervention [6, 7].
However, there are an increasing number of reports on
successful conservative therapy [8-11]. The choice of
procedure in the case of post-ERCP perforation depends
on the mechanism and location of the damage, which
are the basis of most classifications. However, there are
other factors to consider: clinical image and the results
of imaging and laboratory examinations, which are of-
ten the decisive factor concerning the future course of
action or prognosis.
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Table I. Classfication of patients

Item Gender  Age Original CT with  Perforation Perforation Treatment Complications Hospitalization
[years] disease contrast site type during time [days]
hospitalization
1 F 45 Bile duct Leakage  Not found Laparotomy Acute 26
stricture pancreatitis on
2 day after
surgery
2 F 65  Cholelithiasis  Leakage  Not found Laparotomy No 12
complications
3 M 67  Cholelithiasis  Leakage Duodenal Il Laparotomy, No 12
bulb perforation  complications
suturing
4 M 75 Cholelithiasis  Leakage Duodenal Il Laparotomy, No 14
bulb perforation  complications
suturing
5 F 60  Cholelithiasis No leakage X Conservative No 7
complications
6 F 71 Cholelithiasis  Leakage Duodenal Laparotomy, No 13
wall perforation  complications
suturing
7 F 62  Cholelithiasis No leakage X Conservative No 9
complications
8 M 65  Cholelithiasis ~ Leakage  Not found Laparotomy  Surgical wound 17
suppuration
9 M 75 Cholelithiasis  Leakage Duodenal Laparotomy, No 14
wall perforation  complications
suturing
10 F 73 Cholelithiasis  Leakage  Not found I Laparotomy Pneumonia 20
11 F 69 Cholelithiasis  Leakage Not found I Laparotomy No 12
complications
12 M 65 Cholelithiasis No leakage X Conservative No 11
complications
13 F 58 Cholelithiasis No leakage X Conservative No 9
complications
14 F 63 Cholelithiasis  Leakage Duodenal Il Laparotomy, No 11
bulb perforation  complications
suturing
15 F 72 Cholelithiasis No leakage X Conservative No 9
complications
16 F 75  Cholelithiasis  Leakage Duodenal Laparotomy, No 15
wall perforation  complications
suturing
17 F 65 Cholelithiasis  Leakage Duodenal Il Laparotomy, No 11
bulb perforation  complications
suturing
18 M 71 Cholelithiasis  Leakage CBD Laparotomy, No 23
Kehr's drain ~ complications
19 F 69  Cholelithiasis  Leakage Duodenal Laparotomy, No 14
wall perforation  complications
suturing
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In the classification proposed by Howard et al. [12]
and Stapfer et al. [5] perforations are divided by type
according to the origin and location. Cotton et al. [1], on
the other hand, focused mainly on the mechanism of
perforation. Based on the expertise and experience of
the aforementioned authors and on our own, we have
drawn up our classification, focusing only on the loca-
tion of damage in the duodenum and the structures in
its immediate vicinity (CBD). We have not considered
remote damage, such as gullet perforations or perfo-
rations caused by a migrating stent, since such compli-
cations are extremely rare and we have not yet come
across such cases in our department.

Perforations occurring during ERCP can be divided
into two main groups: extra- and intraperitoneal. Perfora-
tions in the extraperitoneal group (type 1) include duode-
nal perforations (except for the duodenal bulb), CBD and
ampulla of Vater. Intraperitoneal perforations (type Il) in-
clude only perforations of the duodenal bulb. Concerning
the procedure for perforation, a general rule of thumb
has been adopted that patients with suspected (after
control X-ray examination) perforation who additionally
show clinical symptoms (usually intensifying abdominal
pain) should immediately undergo CT of the abdominal
cavity with orally administered aqueous contrast me-
dium. If the administered contrast medium gathers in
the extra- or intraperitoneal space, it is an indication for
immediate surgical intervention. If no such gathering is
visible, the surgery is not applied. In the latter case the
patient receives conservative therapy according to the
NBM — nothing by mouth —rule, i.e. taking anything oral-
ly is prohibited, IV administration of fluids and antibiot-
ics, and also parenteral alimentation if needed (Table II).

The majority of perforations are type |, related to
the retroperitoneal duodenal wall, ampulla of Vater or
bile ducts. Damage usually occurs during sphincteroto-
my, as well as during use of other endoscopy tools, such
as retrieval baskets, guidewires, etc. Other risk factors
include previous procedures of this kind, sphincter of
0ddi dysfunction (SOD), as well as sphincter cut “at
1-2 o’clock”. Interestingly, patients with cholelithiasis
are less susceptible to perforation, which is probably
due to the thickening of the bile duct wall caused by
irritation by gallstones (concrements) [1]. Also, the ex-
aminer’s experience (number of performed procedures)

Table IlI. Classification of perforations

Extraperitoneal
(type I)

Duodenum (except for duodenal bulb)

Common bile duct

Ampulla of Vater
Duodenal bulb

Intraperitoneal
(type II)
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[4] has proven insignificant — young endoscopists make

errors due to inexperience, older ones due to routine.

Type | perforations usually constitute minor damage.
Sometimes the endoscopist is able to identify such per-
forations already during the endoscopy procedure. When
performing the gastrointestinal endoscopy, endoscopists
should pay attention to unexpected structures, contrast
around the duodenum or “strange” non-anatomical
shapes [1]; such situations should arouse their concern.

However, if perforation is not identified during the
procedure, the alarming symptom occurring shortly
after endoscopy is rapid deterioration of the patient’s
general condition, with intensifying abdominal pain.
In the case of retroperitoneal perforations, though,
the clinical image often does not correspond to the
patient’s true condition. This is related to the specific
nature of retroperitoneal perforations, which are char-
acterized by a relatively atypical, often imprecise clini-
cal image that may somewhat obscure the severity of
symptoms.

It should be borne in mind, however, that early
symptoms by their very nature may be uncharacteristic
and the differential diagnostics must always take into
consideration the most typical reasons for the given
condition of the patient. Therefore, in the case of e.g.
abdominal symptoms occurring shortly after the endos-
copy, the first complication to consider should be the
most frequent one, namely acute pancreatitis [4, 20].

If perforation is suspected, one of the key, if not the
crucial factor determining further prognosis is the time
between the occurrence of damage and the identifica-
tion and beginning of effective therapy.

Perforations should always be suspected if [1]:
—the patient complains about pain that occurs short-

ly after the procedure (pancreatitis usually develops
within 4-12 h after treatment),

—the pain is acute and intensifies rapidly,

—the abdominal pain is accompanied by voluntary
guarding and tachycardia,

— within several hours after the procedure symptoms of
pneumoderma, pneumomediastinum or pneumotho-
rax occur [13, 14],

— laboratory tests indicate increasing WBC (this is not
a very precise indicator, similarly to the increase of
amylase or lipase in blood serum).

The next stage of diagnostics should be X-ray exam-
ination of the abdominal cavity or, preferably, computed
tomography of the abdominal cavity, which is a much
more sensitive method [15, 16].

Detection of air in the retroperitoneal space in X-ray
or CT examination of the abdominal cavity should be
an indication for immediate surgical intervention, since
sometimes air in the retroperitoneal space after ERCP
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occurs in patients who otherwise exhibit no clinical
symptoms, thus becoming the decisive factor for surgi-
cal treatment. Wu et al. [17] in their report suggest that
the presence of air in the retroperitoneal space in pa-
tients without symptoms or with mild pain symptoms
may be related to the large volume of air used to open
up the lumen of the gastrointestinal tract. Wu provides
examples of patients receiving conservative therapy in
whom, after control CT examination, the air volume was
found to decrease. However, if the CT examination of
the abdominal cavity with orally administered contrast
medium reveals leakage of the contrast medium into
the retroperitoneal space, this should be an indication
for immediate surgical intervention [10]. Also, there is
no consent as to the recommended procedure in the
event of identifying fluid collections in the patient, but
without active leakage of contrast medium during CT.
Some reports suggest that identifying fluid collections
on the CT image is an unfavorable prognostic factor and
should be an indication for surgery in its own right [5,
15, 18]. However, further research is required to provide
a unanimous answer to this problem. At the moment,
the authors of this paper believe that identifying any
fluid collections on the CT image is an indication for op-
erative treatment, especially given the fact that in the
case of perforation located e.g. in the bile duct after the
stationary phase (without leakages) there is a risk of
bile spillage from the perforation site, thus expanding
the fluid area.

If the CT image identifies only air and no active leak-
age, we believe that conservative therapy should be the
treatment of choice. One argument for this view may
be the fact that perforations are often very small and
close by themselves, and during laparotomy it is often
impossible to identify the perforation site [5, 17].

However, considering the damage to the common
bile duct, we believe that each case of such perforation
requires at least decompression of the bile duct and
dressing with a drain, stent or prosthesis. The opinion
voiced by Dunham et al. [19], who suggest that im-
plementing a stent into the bile duct may affect the
healing of the perforation due to the presence of a for-
eign body (i.e. the stent) and therefore it should not
be used, seems controversial. However, as experience
shows, complications related to bile leakage into the
peritoneal cavity or into the retroperitoneal space are
much more dangerous to the patient’s life and health
than prolonged healing of the perforation.

Type | perforations, related to damage of the duode-
nal wall remote from the ampulla of Vater and usually
caused by too rapid maneuvering of the endoscope, are
mostly large enough to eliminate any diagnostic doubt.
Moreover, those perforations are usually identified al-

ready during the endoscopic procedure [5]. In such cas-
es there is no doubt that surgery is the correct course
of action. Type Il perforations — intraperitoneal, charac-
terized by the presence of air under the diaphragmatic
dome and/or identifying leakage of contrast medium
into the peritoneal cavity — always require immediate
surgical intervention.

Duodenal perforations are post-ERCP complications
that, although rare, have a very high death rate [20].
In the case of retroperitoneal perforation the preferred
treatment method is subject to some discussion, espe-
cially if the patient does not exhibit any visible clinical
symptoms. Further course of treatment depends on the
CT image of the abdominal cavity with orally adminis-
tered contrast medium. There is no universal consent as
to the correct procedure in the event of a fluid collection
visible on the CT image, but without properties of active
contrast medium leakage. Perhaps one solution might
be to wait and monitor whether the fluid collection is
expanding. However, there has been no research to
date to confirm or dismiss this theory.

Conclusions

In each case of suspected gastrointestinal perfora-
tion it is recommended to apply CT of the abdominal
cavity with orally administered aqueous contrast medi-
um. In the event of no contrast medium leakage in the
CT in patients with perforation of the duodenum, am-
pulla of Vater or bile duct, the best available treatment
is conservative therapy. In the case of retroperitoneal
perforation with documented contrast media leakage
outside the gastrointestinal tract, and in the case of in-
traperitoneal perforation, an urgent surgical interven-
tion is recommended.
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