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Abstract

Endoscopic retrograde cholangiopancreatography (ERCP) is one of the therapeutic modality for various
pancreatic and biliary problems. Endoscopic sphincterotomy (ES) usually done for removal stones and facilitate
the entry of stent in bile duct. ES related perforation are not uncommon which are usually retroperitoneal and
usually located in the perivaterian region. Perivaterian perforation could generally be managed by conservative
management and non surgical interventions as they tend to be smaller in size and are usually well contained.
These nonsurgical management includes endoscopic intervention like placement of endoscopic nasobiliary
drainage catheter (ENBD), multiple plastic stents, endoclips, fibrin glue and placement of fully covered self-
expandable metallic stents (FCSEMS) and radiologic interventions using percutaneous transhepatic biliary
drainage (PTBD). The mechanism, site and extent of injury, suggested by clinical and radiographic findings,
should guide towards operative or non-operative management. In type I perforations early surgical repair is
indicated, unless endoscopic closure can be achieved. Patients with type Il perforations should be treated initially
non-operatively. Non-operative treatment was successful in 2/3 of patients with perivaterian perforation with
little mortality. We are sharing our experience of managing different type of duodenal perforation during

ERCP.

INTRODUCTION

Endoscopic retrograde cholangiopancreatography
(ERCP) initially popularized as diagnostic as well as
therapeutic tool for treatment in pancreatico-biliary
pathology. It was first introduced in 1968 as first
pancreaticogram [1]

In a last decade, applications of ERCP limited to
therapeutic sense for removal of CBD stones,
cholangitis, biliary stricture, bile leak and biliary
stenting for optimization of bilirubin levels to start
chemotherapy for pancreatico-biliary malignancy.
ERCP looks simple in hands of experts because of
high level of technical skills and experience but can
be challenging for novice and also carries more risk
of complications, such as bleeding, perforation,
pancreatitis, and cholangitis. Amongst these

complications, perforation is a potentially fatal
complication which occurs at rate of 0.3%-1.0% in
different studies [2,3,4] and the rate of mortality in
perforated patients is high (8%-23%)[2,3,4]

In ERCP scope induced perforation are although rare,
usually immediately visualized on endoscopic vision
during ERCP. [5] It is intraperitoneal (typically in the
lateral wall) and often need surgical intervention till
recent past. Now it can be managed by endoscopic
clipping in hands of experts. We also sharing our
experience of managing one case of duodenoscope
induced lateral duodenal wall perforation by surgery.
For surgical intervention, the interval between the
perforation and operation is of much significance
as mortality increases dramatically in the event of
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delay. If perforation detected during or immediately
after ERCP, it can be managed by primary repair
without diversion with good outcome. However who
diagnosed late prognosis remains dismal even after
primary repair and duodenal diversion.

Perivaterian perforations are usually recognized
on fluoroscopy but sometime can be detected on
endoscopic vision similar to our case. [6]

Conservative management intravenous antibiotics,
hydration, pain control, and nil-by-mouth appears to
be inadequate. Indeed, it should be combine with any
methods for biliary drainage to prevent bile spillage
in retroperitoneum. Biliary drainage can be done by
ENBD, use of plastic or metallic stents and PTBD with
or withoutduodenal drainage viaanasoduodenal tube.
If conservative management failed which indicated
by fever, tachycardia, guarding on examination and
leukocytosis, then often these patients needs a delayed
surgery, although even after that subsequent clinical
course was found to be poor in some studies [7,8].

Immediate indication for surgery in perivaterian
perforation includes major contrast leak, presence
of peritonitis or retroperitoneal fluid collections not
amenable to percutaneous drainage and unsolved
problems like stones or retained hardware (baskets)
(7,9,10,11)

If any suspicion regarding perforation irrespective of
its location and types, effective nasobiliary and gastro-
intestinal drainage should be placed to decrease the
leak of digestive juice and bile that would otherwise
gradually accumulate in the retroperitoneal space.

Biliary FCSEMS has advantage of preventing bile
flow to perforation site completely and sealing of
perforation over the ENBD especially for a major
leakage and large perforation.

We here also share our experience of managing
perivaterian perforation by Biliary FCSEMS and
multiple plastic stents.

Diminutive duodenal perforation is not a true
perforation; generally, it can be treated sufficiently
with conservative management alone. We have also
encountered such case after ERCP.

Liver parenchyma or intrahepatic biliary tree
perforation are very rare and can be manage by
only conservative management. We are also sharing

experience of managing similar case.
Casel

57 year old female with history of biliary colic who
had cholelithiasis with choledocholithiasis referred to
us for ERCP with CBD stone removal. She was taken
for ERCP after informed consent with conscious
sedation under monitored anaesthesia. Side view
scope (Olympus TJF 150) negotiated till second part
of duodenum and papilla enfaced. Papilla was tiny
and had small hood for adequate sphincterotomy.
CBD selectively cannulated and cholangiogram done
which revealed dilated CBD ~ 9 mm with rectangular
~ 8 mm filling defect in mid part just below scope.
Endoscopic sphincterotomy done with VIO 300 D
ERBE cautery followed balloon sphincteroplasty with
CRE balloon from boston scientific till 9 mm. Balloon
sweeping was done with stone retrieval balloon from
boston scientific. Balloon got stucked at lower end.
After little deflation balloon came out in duodenum
with stone. Simultaneously lower end of bile duct
appeared lacerated with gaping between CBD mucosa
and duodenal mucosa (Figure 1). Doubtful shadow of
subhepatic air noted under fluoroscopy. Immediate
suspicion of perivaterian perforation suspected. 7 Fr
Naso biliary drain and 7 fr x 7 cm DPT plastic stent
placed. Simulateous nasoduodenal ryle’s tube placed
under fluoroscopic guidance. Xray KUB confirmed
perinephric air (Figure 2). Patient managed
conservatively. Next day she developed right neck
subcutaneous emphysema and NBD cholangiogram
showed leak from distal CBD. Hence decision regarding
placement of biliary fully covered Self expandable
Metal Stent (FCSEMS) made. 6 cm x 10 mm Honto
biliary FCSEMS with distal anchor from Mitra placed
under fluoroscopic and endoscopic guidance (Figure
4). USG Abdomen showed no evidence of intra or
retroperitoneal collection. Patient discharge on day 5
after ERCP.
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Fig 1. Sphincterotomy site perforation which is evident just below lower end of bile duct

Fig 2. X ray film showing perinephric air after sphincterotomy site perforation
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Fig 3. Cannulation of bile duct with naso biliary drain insitu
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Fig 4. Self expandable metal stent covering Sphincterotomy site perforation

CASE 2

45 years old female with choledocholithiasis with
cholelithiasis referred to us for ERCP. She was taken
for ERCP after informed consent with conscious
sedation under monitored anaesthesia. Side view
scope (Olympus TJF 150) negotiated till second part

of duodenum and papilla enfaced. Papilla was up and
over. Cannulation was difficult and required needle
knife papillotomy (NKP). Mild bleeding occurred
during NKP which was controlled with adrenaline
spray and coagulation current. Stone removed by
balloon sweeping. Patient discharge after 24 hrs. She
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developed abdominal pain after resuming soft diet at
home. For that she was hospitalized. USG abdomen
done which showed 476 ml collection in pelvic
cavity and 176 ml septate collection in sub hepatic
region. She was taken for surgery. Two drain placed
one in subhepatic region and another in pelvic
cavity. Subsequently she improved clinically. Drain
output decreased particularly in subhepatic drain.
Although pelvic drain showed persistent discharge.
Hence Contrast CT abdomen with oral contrast was
done which showed Cholelithiasis with cholecystitis
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with slight leak of contrast from second part of
duodenum with mild ascites with pelvic drain in situ.
Again referred to us for duodenal leak. We placed
multiple plastic straight stents in CBD due to financial
constraint (Figure 6). 16 Fr Naso duodenal Ryle’s
tube under fluroscopic guidance. She was managed
conservatively by nil per mouth, IV fluids , parental
nutrition, IV albumin and IV antibiotics. After long
period she recovered from this complication and
consequences.

Fig 6. Multiple plastic stents covering sphincterotomy site
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CASE 3

70 Years old female had choledocholithiasis which
was diagnosed during evaluation of her abdominal
pain. She was taken for ERCP after informed consent
with conscious sedation under monitored anaesthesia.
Side view scope (Olympus TJF 150) negotiated till
second part of duodenum and papilla enfaced. CBD
cannulated and cholangiogram done which showed
dilated CBD with multiple filling defects. Wide
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sphincterotomy done. Balloon sweeping done which
removed few stone. Final Balloon sweeping done
without wire in CBD. During this sweeping balloon
suddenly popped out into duodenum which caused
strike of duodenoscope to lateral duodenal wall.
Suddenly complete loss of vision with visualization
of peritoneum with duodenal injury with inactive o0zz.
(Figure 7) On table surgical consulation done. Patient
taken for surgery immediately after consent. Primary
repair of lateral duodenal wall perforation done.

Fig 8. Wire guide intrahepatic biliary tree perforation
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CASE 4

36 year old female with post cholecystectomy type 2
biliary stricture (bismuth) taken for after informed
consent with conscious sedation under monitored
anaesthesia. Side view scope (Olympus TJF 150)
negotiated till second part of duodenum and papilla

enfaced. Selective CBD Cannulation done stricture
negotiated with difficulty. Wire placed deep into
intra hepatic biliary tree. Cholangiogram done which
showed leakage from intra hepatic biliary tree (Figure
8) that was managed by placement of long 7 Fr x 10
cm double pig tail plastic stent placed which sealed
the leak (Figure 9).

Fig 9. Sealing of intrahepatic biliary tree perforation by long plastic stent

DI1SCUSSION

Stapfer et al [12] classified duodenal perforations
into four types according to anatomical location and
severity. Type 1 are lateral duodenal wall perforation
by the endoscope itself. Type II are perivaterian
or periampullary perforations, and most occur
during endoscopic sphincterotomies. Type III are
perforations of the distal bile duct, typically due to
wire or basketinstrumentation. Type [V are diminutive
retroperitoneal perforations due to excessive use of
compressed air to retain a patent bowel lumen. [12]

Risk factors type 1 perforation are related to patients
due to abnormal anatomy where difficult to intubate
duodenum such as post billroth II and whipple
surgery status and situs inversus [13,14,15]. Risk
factors for other type perforation mostly operator
dependent due to technical issues for performing
cannulation, sphincterotomy and precut fissulotomy.
Patients related risk factors includes sphincter of oddi
dysfunction and a dilated common bile duct [16].

No standard recommendations exists regarding its
management due to its rarity and variable clinical
consequences. If patient is well clinically despite
the presence of extensive retroperitoneal air,
conservative and nonsurgical approach followed.
If the patient develops abdominal pain, fever and
appears toxic clinically, surgical exploration should be
considered[17]. Delayed diagnosis can lead to severe
morbidity and even mortality [16]

Vezakis et al [18] reported a case of a persistent high-
volume duodenal stula, caused during an endoscopic
sphincterotomy, that was treated successfully using a
partially covered SEMS.

Park et al [19] also considered biliary FCSEMS for
duodenalperforationafterendoscopicsphincterotomy,
similar to the above study:.

Thus, optimal conservative management using a fully
covered SEMS may be a good treatment option for
type 2 or 3 Staffer perforation.

Archives of Gastroenterology and Hepatology V2.12.2019 7



Post Endoscopic Retrograde Cholangiopancreatography (ERCP) Perforation Going through the Wall-

Endoscopist Greatest Agony

Patient with Staffer type 1 should be managed with
immediate surgery and endoscopic closure by over
the scope clip or multiple clips through the scope.

However, the optimal duration of stenting has notbeen
established. Several studies have reported stenting
durations in peri-ampullary perforations ranging
from 10 to 30 days [18-21].

Moreover, because the treatment outcome did not
seem to depend on the duration of stenting, and a
stent should be removed when the patient shows
improved perforation-related symptoms, signs, and
imaging results.

CONCLUSIONS

In conclusion, ERCP - related perforation is an
uncommon complication, but one that can cause
extremely serious conditions. Early diagnosis and
prompt management are important to decrease
morbidity and mortality. Patients with ERCP-
related perforations should be closely monitored by
gastroenterologist and surgeon; this team should
decide whether to proceed with surgery or to continue
conservative cum endoscopic management. The most
appropriate treatment course should be decided on
case-by-case basis.

Although immediate surgical closure has been
standard treatment for ERCP-related Staffer type 1
perforation of duodenal wall, currently, endoscopic
interventions using clips, endoloops, glue injection,
and newly developed devices can be used in selected
patients. Type I, lll & 1V perforations can be managed
conservatively with keeping NBM, IV fluids
diversion of bile in form of NBD and naso-duodenal
tube placement with close monitoring and FCSEMS
placement, later on if no improvement then surgery.

For early detection and prompt management we
recommend 5Rs. 1) Recognise 2) React 3) Reach out
4) Revisit 5) Repent.

We should identify perforation earliest either on
fluoroscopy or endoscopy followed by immediate
reaction to tackle it such as surgery or endoscopic
clipping for Staffer Type 1 and biliary diversion
for rest of other perforation. Even after this, these
patient should be strictly followed up for recovery or
deterioration. Next plan of action should be ready if
any treatment modality fail. If finally everything went
good and patient discharge after good recovery then
you can cherish.

It may also be concluded that endoscopic treatment
has developed a lot and will further develop so that
there will be minimal use of surgery in the near future
for these perforations.
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