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Abstract

The best modality for foreign body removal has been
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the subject of much controversy over the years. We
have read with great interest the recent article by
Souza Aguiar Municipal Hospital, Rio de Janeiro, Brazil,
describing their experience with the management of
esophageal foreign bodies in children. Non-endoscopic
methods of removing foreign bodies (such as a Foley
catheter guided or not by fluoroscopy) have been
successfully used at this center. These methods could
be an attractive option because of the following
advantages: Shorter hospitalization time; easy to
perform; no need for anesthesia; avoids esophagoscopy;
and lower costs. However, the complications of these
procedures can be severe and potentially fatal if
not performed correctly, such as bronchoaspiration,
perforation, and acute airway obstruction. In addition, it
has some disadvantages, such as the inability to directly
view the esophagus and the inability to always retrieve
foreign bodies. Therefore, in Western countries clinical
practice usually recommends endoscopic removal of
foreign bodies under direct vision and with airway
protection whenever possible.

Key words: Foreign bodies; Children; Foley catheter;
Flexible endoscopy

© The Author(s) 2016. Published by Baishideng Publishing
Group Inc. All rights reserved.

Core tip: The best modality for foreign body removal
has been the subject of much controversy over the
years. Non-endoscopic methods such as a Foley
catheter technique have a lot of advantages, such
as their simplicity and cost savings, particularly for
proximally located coins. However, their complications
can be potentially serious regarding airway obstruction
or perforation. This article will discuss the point of view
of the European and Western countries, which usually
recommend endoscopic removal of foreign bodies
under direct vision and with airway protection whenever
possible.

May 10, 2016 | Volume 8 | Issue 9 |



Burgos A et a/. Management of ingested foreign bodies in children

Burgos A, Rébago L, Triana P. Western view of the management
of gastroesophageal foreign bodies. World J Gastrointest
Endosc 2016; 8(9): 378-384 Available from: URL: http://www.
wjgnet.com/1948-5190/full/v8/19/378. htm DOI: http://dx.doi.
org/10.4253/wjge.v8.19.378

COMMENTARY ON HOT TOPICS

We have read with great interest the recent article
by Souza Aguiar Municipal Hospital, describing their
management of esophageal foreign bodies in children.
This is a relevant experience and we understand the
authors’ point of view regarding the benefits gained
from using non-endoscopic methods for the removal
of foreign bodies due to their simplicity and cost
savings. However, we would like to point out that
the management strategy is different in most of the
medical hospitals in Western countries. Generally, it
is recommended that endoscopic removal of foreign
bodies is carried out under direct vision; in addition,
among the child population it is also recommended to
protect the airway with an endotracheal tube during
foreign body removal. In our opinion, this should be
considered as a more effective and safer practice in
children.

The aim of this article is to describe a comprehensive
approach towards children presenting with foreign
body ingestion, and to discuss the difference between
endoscopic methods and non-endoscopic methods of
removing foreign bodies.

INTRODUCTION

The ingestion of foreign bodies is a frequent complaint
in Pediatric Emergency services''!. Fortunately, only
10%-20% will require removal® because most of them
(80%) spontaneously advance distally. The primary
location of lodged esophageal foreign bodies is the
proximal esophagus and coins are the most prevalent
foreign bodies. Other esophageal locations include: The
aortic arch and the lower esophageal sphincter™?!. Only
1% of cases will require a surgical removal™.

INITIAL EVALUATION/DIAGNOSIS

If the foreign body ingestion is suspected (ingestion
witnessed by a caretaker, or the child has respiratory or
digestive symptoms), we firstly recommend to perform
simple chest and abdomen X-ray studies in all children.
These X-ray studies sometimes allow us to detect the
object (although not all foreign bodies are radiopaque),
or complications (such as air in the mediastinum and
subcutaneous emphysema, indicating esophageal
perforation)®. Also, it allows to distinguish between
different types of foreign bodies (for instance button
batteries can be distinguished from coins because
of a double contour from a lateral view)™. Although
radiographic contrast could be used for foreign bodies

Raishidenge ~ WJGE | www.wjgnet.com

379

which are not radiopaque, it generally should be avoided
due to aspiration risk”. Computed tomography scan
may be performed in selected cases if a complication
is suspected. If perforation, peritonitis or small-bowel
obstruction are confirmed, endoscopy is contraindicated
and, in most cases, surgery is required™.

TREATMENT

The type of object, its location, the child’s symptoms,
the skills of the physician, and the usual institutional
practice in relation to their available means will dictate
the treatment of gastrointestinal foreign bodies.

NON-ENDOSCOPIC TREATMENT

Many non-endoscopic techniques have been described
in the article by Souza Aguiar Municipal Hospital,
including Foley catheter balloons.

In experienced hands, particularly for proximally
located coins, a Foley catheter under fluoroscopic
guidance can be inserted into the esophagus to a depth
distal to the site of the impacted object. Then, the
balloon is inflated symmetrically and traction is applied
until the foreign body is removed. Before the catheter
is withdrawn, the child is placed in a prone oblique
position with mild cervical extension™.

Advantages of the Foley catheter method are:
Efficacy (83%-90%), quick treatment (20 min), no
need for anesthesia, available to be performed on an
outpatient basis, and cost-effective with a reported
savings of $5027.31 per patient™”’,

Complications after Foley balloon extraction are rare
and generally minor®*® but some of them could be
potentially serious because the procedure is performed
blindly and depends on the physician’s skill. Schunk
et al”' reported a rate of 2% minor and 1% major
complications. Minor complications included vomiting
and nasal bleeding; major complications are transient
airway compromise, mucosal erosion, esophageal
mucosal laceration that required extensive surgical
repair, respiratory distress and hypoxia™". To date,
only one case has reportedly led to death, caused by
broncoaspiration of a coin during the Foley catheter
removal™?.

Careful patient selectionis critical in preventing
complications. The use of Foley balloon extraction is
contraindicated in the following situations”*: (1)
impactions of more than 72 h (or more than 24 h
in some centers); (2) three unsuccessful removal
attempts; (3) complete obstruction of the esophagus;
(4) esophageal perforation; (5) multiple foreign body
impaction; (6) signs of airway distress or obstruction;
(7) children younger than 1.5 years; (8) sharp-edged
foreign bodies; and (9) button batteries that have
been impacted for more than 2 h. From our point
of view, button batteries should always be removed
endoscopically as early as possible because of the
likelihood of tissue liquefaction-necrosis and perforation.
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Foley catheter extraction could only be an acceptable
alternative in the first two hours post-impaction if
endoscopy is not available!?.

Esophageal bougienage has also been used succe-
ssfully in different centers™. An esophageal dilator is
easily and quickly passed down through the esophagus
to the estimated depth of the foreign body in order
to push it into the stomach. This technique is efficient
(success rate of 94%-95% vs 100% endoscopic success
rate)!***®! can be performed quickly without anesthesia
in the emergency department, and is available to
perform on an outpatient basis. It has been considered
to be the most cost-effective strategy in an analysis com-
parison of 4 management strategies for coins (endos-
copy, esophageal bougienage, an outpatient observation
period or an inpatient observation period)™”. Arms et
al*® found a payment difference of $4200 between non-
endoscopic and endoscopic techniques.

However, the esophageal bougienage method has
some significant additional disadvantages'*. On one
hand, bougienage does not retrieve the foreign body
and it may be contraindicated in children with potential
intestinal inflammatory or fibrotic conditions, such as
Crohn’s disease or a personal history of duodenal or
small bowel surgery with intestinal anastomosis due
to the risk of gastric or intestinal obstruction requiring
further invasive procedures'®. On the other hand,
it is imperative to discard the presence of multiple
coins, a battery or a foreign body with a complex con-
figuration because the identification of these foreign
bodies requires urgent endoscopic removal™®. It is
unclear whether children under one year of age should
be excluded from bougienage, but it may advisable,
particularly since most ingestions by infants are also
not witnessed. An additional disadvantage is that a
second radiography is always needed to determine coin
passage into the stomach or the small bowel™. Other
disadvantages and contraindications are the same as
previously pointed out concerning the use of a Foley
balloon (see above): No airway protection, lack of direct
visualization of the esophagus, patient discomfort and
exposure to radiation.

Minor complications of esophageal bougienage are
vomiting, discomfort and gagging. To date, there have
been no reports of major complications associated with
selected bougienage of esophageal coins in children™®
but it is still an uncommon management technique.

A third non-endoscopic uncommon procedure is
the penny-pincher technique: A grasping endoscopic
forceps is inserted though a soft rubber catheter and is
then inserted like an orogastric tube under fluoroscopy.
After the forceps reaches the object, the object is
grasped and removed. The technique does not require
sedation or placement of an advanced airway device!*®..

So, in summary, there is still a great grade of contro-
versy regarding non-endoscopic methods, mainly
regarding patient safety. Although the complications of
these procedures are reported as “low” as shown by
the Souza Aguiar Municipal Hospital study, they can be
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severe and potentially fatal (e.g., airway obstruction,
perforation)®'”, so their performance should be limited
to physicians experienced in the procedures and in
airway management, with suction apparatus, and
oxygen supply readily available”*>'¥), Therefore, in our
opinion, endoscopic approaches are recommended
in most cases!*>****") when adequate resources are
available.

ENDOSCOPIC TREATMENT

Both, rigid endoscopy and flexible endoscopy proce-
dures are safe and effective for food impaction and
foreign bodies””, allowing excellent visualization and
biopsy of the esophagus if required.

Flexible endoscopy is considered as the “first line”
approach with a success rate of between 80%-100%
and a less than 1% risk of perforation™®*?*, Rigid
endoscopy is considered as a “second line” when flexible
endoscopy is not effective (6.6%) and possibly for
those foreign bodies located in the upper esophagus®®®.
This technique allows having a wider lumen that is a
great help for the removal of foreign bodies!*. Rigid
endoscopy success rate is 87%-98% and perforation
rate is 3%.

Compared with the standard practice of endoscopy
in adults, it is generally recommended in children that
foreign-body removal should be performed under
general anesthesia with endotracheal intubation to
protect the airway from aspirationt"*%*"**??],

Most flexible endoscopy complications are considered
minor®®., Regarding anesthesia, minor complications are
described in 1.5% of patients™” and the most frequent
are bronchospasm, delayed extubation and fever®.,
Regarding endoscopy, complications are reported in
2%-3% of patients and decrease with age™, the most
common being hypoxia (1.5%) and bleeding (0.3%).
Also, it has been published that a long duration between
the ingestion until the endoscopy is performed, and
the finding of initial mucosal injury are well-known
risk factors related with complications after endoscopic
foreign body removal®®,

There are few contraindications to perform an
endoscopic procedure in children such as unstable
airways, cardiovascular collapse, gastrointestinal per-
foration or peritonitis. The children’s weight is rarely a
contraindication, and upper endoscopic examination can
be safely performed in neonates as small as 1.5 to 2
kg%, Relative contraindications include coagulopathy,
thrombocytopenia, recent abdominal surgery, unstable
cardiopulmonary disease, and recent oral intake™"*®,

Endoscopic treatment has a lot of advantages.
As already mentioned, the greatest advantage is the
capability of direct evaluation of esophageal mucosa
because esophageal abnormalities in children range
between 6% and 13% in different foreign bodies
studies”**'. Endoscopic examination allows biopsy if
required (e.g., eosinophilic esophagitis), and also allows
more complex techniques such as stricture-dilation, as
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Table 1 Classifications of foreign bodies

Table 2 Timing of endoscopy for ingested foreign bodies

Objects shape
Short-blunt: Coins, rings
Long: Utensils for eating, string, cord, toothbrush
Sharp-pointed: Nails, pins, tacks, toothpicks, chicken, fish bones
Objects including poisons
Button cell and disk batteries
Cylindrical batteries (these batteries do not typically discharge
electrical current the way button batteries do)
Narcotic packets
Objects inducing esophageal or gastrointestinal obstruction
Magnets
Food bolus impaction
Superabsorbent polymers

well as the possibility to perform a push enteroscopy in
selected cases. It can be used not only for proximally
located coins, but also for different types and multiple
objects in any location (upper, medium or lower eso-
phagus and also stomach or duodenum), as will be
described later.

In addition, various retrieval devices can be used to
remove the object (polypectomy snares, rat-tooth and
alligator forceps, Dormier baskets, magnetic probes
polyp graspers, retrieval nets, and friction-fit adaptors
or banding caps)®. The most appropriate device
according to the characteristics of the foreign body
should be chosen. However, the type of the device can
be changed depending on the success with the previous
one.

We agree with the authors regarding Magill forceps.
Magill forceps are angled forceps commonly used in
anesthesia. They can remove some objects located in
the oropharynx or upper esophagus, with the help of
a laryngoscope or rigid esophagoscopy under general
anesthesia®*?, A 96% success rate is described with
this method™?.

An overtube may be used to provide airway
protection in adults. In children its use has not been
generally recommended due to its diameter, except in
selected cases™". A protector hood or a transparent
distal cap'®*” can also help to avoid mucosal injury
during endoscopic removal procedure of sharp objects.

ENDOSCOPIC TREATMENT: SPECIAL
SITUATIONS

The risk and the timing of the endoscopic intervention
depend on: The shape, size and content of the foreign
body, anatomic location, and the time since their
ingestion. Classifications of foreign bodies and timing
of the endoscopic intervention are described in Tables
1 and 2. In the case of esophageal obstruction, button
cell batteries, magnets or sharp-pointed objects in the
esophagus, emergent removal is always required.
Regarding object shape, short-blunt objects (coins)
are the most prevalent foreign bodies in children. If the
patient is asymptomatic, coins placed especially in the
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Emergent endoscopy
Esophageal obstruction (patient unable to manage secretions)
Sharp-pointed objects in the esophagus (or in the stomach/small
bowel if symptomatic)
Disk or button cell batteries in the esophagus (or in the stomach/small
bowel if symptomatic)
Magnets in the esophagus (or in the stomach/small bowel if symptomatic)
Urgent endoscopy
Esophageal foreign objects that are not sharp-pointed
Esophageal food impaction in patients without complete obstruction
Sharp-pointed objects in the stomach or duodenum (if asymptomatic)
Objects > 6 cm in length at or above the proximal duodenum in adults
Disk and button cell batteries in the stomach (if age < 5 and button
battery > 20 mm)
Magnets within endoscopic reach (if asymptomatic)
Absorptive object
Nonurgent (elective) endoscopy
Objects in the stomach with diameter 2.5 cm in adults
Objects > 2 cm and longer than 5 cm in older children
Objects longer than 3 cm in infants and young children
Coins in the esophagus may be observed for 12-24 h before endoscopic
removal in an asymptomatic patient
Disk and button cell batteries and cylindrical batteries that are in the
stomach of patients without signs of gastrointestinal injury may be
observed for as long as 48 h. Batteries remaining in the stomach
longer than 48 h should be removed

Modified from American Society of Gastrointestinal Endoscopy and
NASPGHAN Endoscopy Committee.

distal esophagus can be observed for 12 to 24 h (Figure
1). Endoscopy is indicated if the coins remain in the
esophagus or if the patient is symptomatic. Endoscopic
devices that are most frequently used in this situation
are snare, rat-tooth or alligator forceps or retrieval
nets™.

Long objects can be removed with a snare or basket
and, in selected cases in the adult population, with the
help of an overtube.

Sharp-pointed objects have risk of perforation
(35%) and they must always be removed (Figure 2).
We can use forceps, snares or retrieval nets. If the
object cannot be reached endoscopically due to deep
migration, daily radiographs should be obtained™®*".

Regarding object location, 20% of foreign bodies
lodged in the esophagus may harbor risk of aspiration
and perforation, so we recommend endoscopic
removal in the first 24 h of ingestion. The size will be
determinant for its removal if the foreign body has
already passed to the stomach (60%). In older children,
objects wider than 2 cm and longer than 4-6 cm should
be removed®>>*"), In infants and young children, the
limit could be 3 cm®™. If the object has passed the
duodenum, conservative treatment is recommended
(Table 2).

In relation with the type of foreign body, button cell
and disk batteries are very dangerous because of the
likelihood of liquefaction necrosis of the tissues and
perforation. Therefore, endoscopic emergent removal
is always recommended and it can be completed with a
rat tooth grasper, a retrieval basket or a net*®”. In this
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Figure 1 Short-blunt objects: A ring. The ring in the esophagus was observed for 24 h before endoscopic removal. A: Esophagus; B: Stomach; C: Rat-tooth
forceps.

Figure 3 Food bolus impaction in patient with eosinophilic esophagitis. A: Removal with a snare; B: Esophageal rings, linear furrows and mucosal fragility; C:
Stricture.

situation, we can also use a through-the-scope (TTS) Magnets should also always be removed, even
balloon (Fogarty balloon or Controlled Radial Expansion if only one magnet is evident'®. If the child ingests
balloon) to remove the foreign body. This is a similar two magnets or a magnet and a metal object, these
practice as the authors recommend with the Foley two objects can trap a portion of bowel wall causing
catheter in the article, but with the additional help and necrosis, fistula or perforation.

safety provided by both, the endoscope and the balloon Food bolus impaction in children can often mean
together, with the importance of adding the airway an underlying esophageal pathology (e.g., eosinophilic
protection'®. Cylindrical batteries lodged in the stomach esophagitis)P®. Sometimes intravenous Glucagon is
of an asymptomatic patient may be observed for 48 firstly used but its results are equivocal®®. Bolus can be
h; however, batteries that do not pass spontaneously, “extracted” or “pushed” into the stomach with a snare
batteries in a symptomatic patient or multiple gastric or retrieval net (Figure 3).

cylindrical batteries should be removed™®??., Other completely different types of foreign bodies
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are narcotic packets: Unfortunately, children can
transport these substances into their stomach like
“body packing”. In this case, endoscopic removal is
contraindicated in order to avoid the rupture of the
contents®?”,

Finally, superabsorbent polymers in some feminine
hygiene products (tampons) and children’s toys can
absorb and retain large amounts of water causing
intestinal obstruction if they are ingested™’. In the
case of ingestion of superabsorbent objects, emergent
or urgent endoscopy should be recommended with a
retrieval net or basket for round objects and a polyp
snare for larger and irregular shaped objects.

CONCLUSION

The best modality for foreign body removal has been
the subject of much controversy over the years. Non-
endoscopic methods such as a Foley catheter or an
esophageal bougienage have many advantages, such
as their simplicity and cost savings, particularly for
proximally located coins. However, their complications
can be potentially serious regarding airway obstruction
or perforation. Only experienced hands should perform
both techniques and they should be avoided if there
has been previous esophageal surgery or the object
has been impacted for more than 24 h. Endoscopic
procedures allow direct examination of the esophagus
and more complex techniques with airway control;
in addition, they can be used not only for proximally
coins, but also for different types and multiple objects
in any location (esophagus, stomach or duodenum).
Therefore, in Western countries clinical practice usually
recommends endoscopic removal of foreign bodies
under direct vision and with airway protection whenever
possible.
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Abstract

AIM: To identify the most effective endoscopic biliary
drainage technique for patients with hilar cholangio-
carcinoma.

METHODS: In total, 118 patients with hilar cholangiocar-
cinoma underwent endoscopic management [endoscopic
nasobiliary drainage (ENBD) or endoscopic biliary
stenting] as a temporary drainage in our institution
between 2009 and 2014. We retrospectively evaluated
all complications from initial endoscopic drainage to
surgery or palliative treatment. The risk factors for
biliary reintervention, post-endoscopic retrograde cho-
langiopancreatography (post-ERCP) pancreatitis, and
percutaneous transhepatic biliary drainage (PTBD) were
also analyzed using patient- and procedure-related
characteristics. The risk factors for bilateral drainage
were examined in a subgroup analysis of patients who
underwent initial unilateral drainage.
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RESULTS: In total, 137 complications were observed in
92 (78%) patients. Biliary reintervention was required
in 83 (70%) patients. ENBD was significantly associated
with a low risk of biliary reintervention [odds ratio (OR)
= 0.26, 95%CI: 0.08-0.76, P = 0.012]. Post-ERCP
pancreatitis was observed in 19 (16%) patients. An
absence of endoscopic sphincterotomy was significantly
associated with post-ERCP pancreatitis (OR = 3.46,
95%CI: 1.19-10.87, £ = 0.023). PTBD was required
in 16 (14%) patients, and Bismuth type III or IV
cholangiocarcinoma was a significant risk factor (OR =
7.88, 95%CI: 1.33-155.0, # = 0.010). Of 102 patients
with initial unilateral drainage, 49 (48%) required
bilateral drainage. Endoscopic sphincterotomy (OR =
3.24, 95%CI: 1.27-8.78, P = 0.004) and Bismuth II,
I1I, or IV cholangiocarcinoma (OR = 34.69, 95%CI:
4.88-736.7, P < 0.001) were significant risk factors for
bilateral drainage.

CONCLUSION: The endoscopic management of hilar
cholangiocarcinoma is challenging. ENBD should be
selected as a temporary drainage method because of its
low risk of complications.

Key words: Hilar cholangiocarcinoma; Endoscopic
nasobiliary drainage; Endoscopic biliary stenting;
Endoscopic sphincterotomy; Complications

© The Author(s) 2016. Published by Baishideng Publishing
Group Inc. All rights reserved.

Core tip: This retrospective study evaluated the risk of
complications associated with a temporary endoscopic
biliary drainage for hilar cholangiocarcinoma. Endoscopic
nasobiliary drainage (ENBD) had a significantly lower
incidence of biliary complications than biliary stenting.
Endoscopic sphincterotomy significantly reduced the rate
of post-endoscopic retrograde cholangiopancreatography
pancreatitis, but was associated with bilateral drainage.
Therefore, ENBD should be selected as a temporary
biliary drainage method for patients with hilar cholangio-
carcinoma.

Kawakubo K, Kawakami H, Kuwatani M, Haba S, Kudo T, Taya
YA, Kawahata S, Kubota Y, Kubo K, Eto K, Ehira N, Yamato H,
Onodera M, Sakamoto N. Lower incidence of complications in
endoscopic nasobiliary drainage for hilar cholangiocarcinoma.
World J Gastrointest Endosc 2016; 8(9): 385-390 Available
from: URL: http://www.wjgnet.com/1948-5190/full/v8/19/385.
htm DOI: http://dx.doi.org/10.4253/wjge.v8.19.385

INTRODUCTION

Surgery is the only curative treatment for patients
with hilar cholangiocarcinoma, and the routine use of
preoperative biliary drainage should be avoided™?.
However, preoperative drainage is mandatory to assess
the surgical resectability and obtain pathological
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confirmation®*. In other words, surgical resectability
cannot be accurately assessed before biliary drainage.

Endoscopic biliary drainage is widely accepted
as the standard therapy for palliation of malignant
biliary obstruction®™®. Because of severe complications
and tumor seeding, percutaneous transhepatic biliary
drainage (PTBD) is not recommended as a routine
preoperative drainage method”"®.. Therefore, endo-
scopic nasobiliary drainage (ENBD) is usually selected
for temporary biliary drainage in patients with hilar
cholangiocarcinoma, especially in high-volume centers.
In patients who are not candidates for surgery after a
work-up for resectability, endoscopic biliary drainage
using a self-expandable metallic stent is often per-
formed because of the long stent patency™®®.

No studies have evaluated the safety of endoscopic
biliary drainage as a bridge to definitive surgery or
palliative treatment in patients with hilar cholangiocar-
cinoma. The aim of this study was to evaluate the
complications associated with temporary endoscopic
biliary drainage in patients with hilar cholangiocarcinoma
from the initial biliary drainage to the definitive surgery
or palliative treatment.

MATERIALS AND METHODS

Study design

This retrospective study was performed at a tertiary
care university hospital in which > 50 cases of major
hepatectomy are performed every year. The pro-
spectively collected endoscopy database at our depart-
ment was searched for patients who underwent biliary
drainage of hilar cholangiocarcinoma for temporary
purpose from 2009 to 2014. We excluded patients
who underwent PTBD or self-expandable metallic stent
(SEMS) placement as an initial drainage technique. In
patients who underwent curative surgery, all compli-
cations that occurred from initial drainage to surgery
were reviewed. In the remaining patients, all compli-
cations that occurred from initial drainage to palliative
treatment were assessed. Palliative treatment included
SEMS placement, bypass surgery, and permanent
PTBD. The severity of each complication was defined by
a lexicon from the American Society for Gastrointestinal
Endoscopy. The study was approved by the institutional
review board of Hokkaido University Hospital (014-044)
and complied with the Health Insurance Portability and
Accountability Act regulations (UMINO00017178).

Endoscopic management of hilar cholangiocarcinoma

Written informed consent was obtained from each
patient before endoscopic retrograde cholangiopan-
creatography (ERCP). In our institution, the initial
drainage technique for patients with hilar cholangio-
carcinoma is usually unilateral ENBD to the future
remnant liver lobe™®. However, in other hospitals,
the selection of initial drainage technique depended
on each endoscopist. In patients who had previously
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Table 1 Patient characteristics (N-118)

Table 2 Complications

Age, yr (mean, SD) 69 (9)
Male/female 74/44
Preoperative bilirubin, 2.0 (0.5-24.9)
mg/dL (median, range)

Bismuth I/11/11la/IIb/1V, n 18/25/35/5/35
Initial biliary drainage at our institutions, n (%) 43 (36)
Initial drainage ENBD/EBS, n 85/33
Unilateral/bilateral, n 102/16
Sphincterotomy, 1 (%) 74 (63)
PTPE, n (%) 54 (46)
Surgery, n (%) 71 (60)
Time to surgery, days (median, range) 62 (4-233)

ENBD: Endoscopic nasobiliary drainage; EBS: Endoscopic biliary stenting;
PTPE: Percutaneous transhepatic portal vein embolization.

undergone drainage, biliary reintervention with ENBD
was considered in the following situations: Catheter
obstruction, segmental cholangitis, spontaneous
catheter dislocation, accidental ENBD tube removal,
and/or ENBD-induced duodenal ulcer formation.
Catheter obstruction was diagnosed in patients with a
high fever (> 38 'C) and elevated serum hepatobiliary
enzyme concentrations. Segmental cholangitis was
defined as cholangitis that occurred in an undrained
area. In patients with catheter obstruction, the previous
endoscopic biliary stent (EBS) or ENBD tube was
exchanged for an ENBD tube in the same segment. In
patients with segmental cholangitis, an additional ENBD
tube was placed in the segment in which cholangitis
was suspected. PTBD was performed in patients with
segmental cholangitis if ENBD failed or after severe
post-ERCP pancreatitis.

Resectability assessment

The criteria for surgical resectability were basically
determined according to our previous study!®*", and
some patients with advanced age or comorbid disea-
ses did not undergo surgery. Portal vein embolization
was performed as necessary!’?, If the patient was
determined to have unresectable disease, endoscopic
SEMS placement, PTBD, or bypass surgery was per-
formed as a palliative treatment.

Statistical analysis

Results are reported as mean + SD for quantitative
variables and as percentage for categorical variables.
We analyzed the risk factors for all complications, biliary
reintervention, and PTBD using age, sex, Bismuth
type I/II/IIl or IV cholangiocarcinoma, total bilirubin
concentration before initial drainage, EBS placement/
ENBD, unilateral/bilateral disease, and sphincterotomy.
Risk factors for post-ERCP pancreatitis were evaluated
using age, sex, EBS placement/ENBD, unilateral/
bilateral disease, and sphincterotomy. In patients who
underwent unilateral initial drainage, we evaluated
risk factors for bilateral drainage using these factors.
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Initial draiange ENBD (7 = 85) EBS (7 = 33)
ENBD dislocation 20 6
EBS occlusion 8 14
ENBD occlusion 14 7
Contralateral cholangitis 25 12
Accidental ENBD extubation 2 2
Cholecystitis 0 3
Liver abscess 0 2
ENBD induced ulcer 0 1
Inappropriate location 1 1
Pancreatitis 12 7
(Mild/moderate/severe) (5/2/5) (3/2/2)

ENBD: Endoscopic nasobiliary drainage; EBS: Endoscopic biliary stenting.

Statistical analysis was performed by JMP version 11
(SAS Institute Inc., Cary, NC, United States).

RESULTS

Patient characteristics

During the study period, 125 patients underwent
endoscopic biliary evaluation and drainage for tem-
porary purpose at our institution. Two patients were
excluded because of previous PTBD placement at the
previous hospital. Five patients who underwent SEMS
placement at the time of initial drainage were also
excluded. Therefore, 118 patients were included and
evaluated in this study. The patients’ baseline charac-
teristics are shown in Table 1. Eighty-five patients
underwent ENBD for initial drainage, while the remaining
underwent EBS placement. One hundred and two
patients underwent unilateral initial drainage and 16
underwent bilateral drainage. Seventy-four patients
underwent endoscopic sphincterotomy at the time of
the initial drainage. The initial drainage was performed
at other hospitals in 75 patients. Seventy-one patients
underwent definitive surgery, while the remaining under-
went palliative treatment. Palliative treatment included
SEMS placement or PTBD. The median time to the final
treatment was 64 d (range: 4-233 d).

Complications

Between the initial drainage and final treatment, 118
complications in 92 patients were observed (Table
2). Biliary reintervention was required in 83 (70%)
patients; the incidence was 35%, 53%, and 63% within
30, 60, and 90 d, respectively. The reasons for biliary
reintervention were contralateral cholangitis (n = 37),
ENBD dislocation (n = 26), EBS occlusion (n = 22), ENBD
occlusion (n = 21), accidental ENBD removal (n = 4),
inappropriate tube location (n = 2), and ENBD-induced
duodenal ulcer formation (n = 1). PTBD was required
in 16 (14%) patients with contralateral cholangitis but
who underwent failed endoscopic drainage. Post-ERCP
pancreatitis was observed in 19 patients; the severity
was mild in eight, moderate in four, and severe in seven.
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Table 3 Risk factors for biliary reintervention

OR 95%Cl P value

Age (+1 yr) 1.01 0.96-1.06 0.626
Female/male 1.23 0.50-3.14 0.650
Bismuth [ 1

Bismuth II 1.53 0.38-9.19 0.555
Bismuth Illa/b/IV 2.06 0.68-6.11 0.195
Preoperative Bil (+ 1 mg/dL) 0.97 0.91-1.05 0.492
EBS/ENBD 3.80 1.32-13.02 0.012
Unilateral/bilateral 2.62 0.74-9.20 0.132
Sphincterotomy 1.32 0.53-3.25 0.551

ENBD: Endoscopic nasobiliary drainage; EBS: Endoscopic biliary stenting.

Table 4 Risk factors for percutaneous transhepatic biliary
drainage

OR 95%Cl

P value

Age (+1 yr) 0.96 0.92-1.08 0.220
Female/male 248 0.73-8.71 0.143
Bismuth | 1

Bismuth II 0.54 0.02-15.15 0.683
Bismuth IIla/b/IV 10.15 1.62-214.7 0.010
Sphincterotomy 2.36 0.69- 9.43 0.178
EBS/ENBD 2.63 0.70-9.89 0.149
Unilateral/bilateral 8.77 1.09-214.7 0.040
Preoperative bilirubin (+ 1 mg/dL) 1.02 0.93-1.12 0.604

ENBD: Endoscopic nasobiliary drainage; EBS: Endoscopic biliary stenting.

In 102 patients who underwent initial unilateral drainage,
49 (48%) required bilateral drainage.

Risk factors for biliary reintervention

Multivariate analysis showed that EBS placement
was a significant risk factor for biliary reintervention
(OR = 3.80, 95%CI: 1.32-13.02, P = 0.012). ENBD
was significantly associated with a low risk of biliary
reintervention (OR = 0.26, 95%CI: 0.08-0.76, P =
0.012) and vice versa (Table 3).

Risk factors for PTBD

Multivariate analysis showed that patients with Bismuth
IIT and IV cholangiocarcinoma (OR = 10.15, 95%(CI:
1.62-214.7, P = 0.010) and initial unilateral drainage
(OR = 8.77, 95%CI: 1.09-214.7, P = 0.040) were
significant risk factors for PTBD (Table 4).

Risk factors for post-ERCP pancreatitis

Multivariate analysis showed that absence of endoscopic
sphincterotomy was significantly associated with post-
ERCP pancreatitis (OR = 3.46, 95%CI: 1.19-10.87, P =
0.023) (Table 5).

Risk factors for bilateral drainage

In the multivariate analysis of 102 patients, those with
Bismuth II/III/IV cholangiocarcinoma (OR = 34.69,
95%CI: 4.88-736.7, P < 0.001) and the presence
of endoscopic sphincterotomy (OR = 4.43, 95%CI:
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Table 5 Risk factors for post-endoscopic retrograde cholangio-
pancreatography pancreatitis

OR 95%ClI P value
Age (+1 yr) 0.95 0.89-1.01 0.078
Female/male 1.45 0.48-4.36 0.501
EBS/ENBD 2.24 0.70-7.09 0.171
Unilateral /bilateral 1.46 0.31-11.24 0.661

No sphincterotomy 3.46 1.19-10.87 0.023

ENBD: Endoscopic nasobiliary drainage; EBS: Endoscopic biliary stenting.

Table 6 Risk factors for bilateral drainage (7 = 102)

OR 95%CI P value
Age (+1 yr) 0.95 0.89-1.01 0.077
Female/male 1.76 0.66-4.91 0.259
EBS/ENBD 3.12 0.97-11.26 0.056
Bismuth [ i
Bismuth II 34.69 4.88-736.7 <0.001
Bismuth Illa/b/IV 112 0.36-3.53 0.843
Sphincterotomy 443 1.61-13.51 0.004
Preoperative bilirubin 1.07 0.98-1.17 0.156

ENBD: Endoscopic nasobiliary drainage; EBS: Endoscopic biliary stenting.

1.61-13.51, P = 0.004) were significant risk factors for
bilateral drainage (Table 3).

DISCUSSION

In this study, endoscopic biliary drainage of hilar
cholangiocarcinoma for temporary purpose had a high
morbidity rate. However, ENBD was associated with
a significantly lower risk of biliary reintervention than
EBS placement. Endoscopic sphincterotomy reduced
the risk of post-ERCP pancreatitis, but was significantly
associated with bilateral drainage.

The treatment strategy for hilar cholangiocarcinoma
depends on the surgical resectability. Surgical resecta-
bility was determined not only by the tumor itself
but also the presence of jaundice, liver function test
results, performance status, and/or comorbid diseases.
Endoscopic biliary drainage is usually necessary after
endoscopic biopsy of the bile duct to prevent post-ERCP
cholangitis. We previously demonstrated that ENBD is
the most suitable preoperative drainage method for hilar
cholangiocarcinoma because it is associated with a lower
complication rate than are EBS and PTBD™.. Preoperative
drainage did not affect the mortality rate among jaun-
diced patients with hilar cholangiocarcinoma!***, In
a recent study, surgeons preferred endoscopic biliary
drainage to PTBD to avoid tumor seeding and severe
complications”**), Actually, during the study period,
only two patients underwent PTBD as the initial biliary
drainage method. This study showed that ENBD is still
the most suitable initial temporary drainage method
for the management of hilar cholangiocarcinoma.
This means that ENBD should be selected as a tem-
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porary drainage method in jaundiced patients with
hilar cholangiocarcinoma regardless of the surgical
resectability. In previous studies involving patients who
were not candidates for surgical resection, an endoscopic
SEMS was deployed in place of an ENBD tube because
of the longer patency duration than a plastic stent®,

Post-ERCP pancreatitis is an unresolved problem in
endoscopic biliary drainage™’*®. Prophylactic pancreatic
stenting and rectal indomethacin has been recom-
mended to prevent post-ERCP pancreatitis'®. This study
showed that endoscopic sphincterotomy can reduce the
incidence of post-ERCP pancreatitis without prophylactic
pancreatic stenting or rectal indomethacin, which is
consistent with the findings of previous retrospective
studies™*”, However, endoscopic sphincterotomy did
not reduce the incidence of post-ERCP pancreatitis in
patients with distal malignant biliary obstruction before
ENBD™"*%, The risk of post-ERCP pancreatitis was higher
in patients with hilar cholangiocarcinoma than in patients
with pancreatic cancer'®?. The effect of endoscopic
sphincterotomy before endoscopic biliary drainage for
hilar cholangiocarcinoma on post-ERCP pancreatitis
should be clarified in a randomized prospective study.

PTBD was historically a standard preoperative
management technique for hilar cholangiocarcinoma®®.
However, the development of endoscopic biliary drainage
and the high risk of severe complications rendered it
salvage therapy™. In the present study, 14% of patients
required PTBD for the management of contralateral
cholangitis, and highly advanced biliary stricture was
significantly associated with PTBD. This is consistent with
previous reports®®*. Although multiple ENBD is possible,
surgeons and endoscopists should understand the
limitations of ENBD, especially for highly advanced hilar
cholangiocarcinoma™.

There is still controversy regarding the superiority
of unilateral or bilateral drainage for management
of hilar malignant biliary obstruction. In the present
study, 49% of patients who underwent unilateral initial
drainage required bilateral drainage until the surgery or
palliative treatment because of contralateral cholangitis.
In patients with unresectable malignant hilar biliary
obstruction, bilateral drainage was associated with a
longer stent patency time than was unilateral drainage.
However, bilateral drainage was sometimes technically
difficult, especially in patients with highly advanced
biliary strictures'®!. Additional studies are required
to compare unilateral and bilateral endoscopic biliary
drainage for temporary biliary drainage.

This study had several limitations. This was a
retrospective nonrandomized study. Each endoscopist
chose the endoscopic biliary drainage method and
necessity of endoscopic sphincterotomy. The usefulness
of inside stent placement for temporary preoperative
drainage was recently reported®!. The superiority of
ENBD to inside stent placement requires clarification in
future studies. Furthermore, few patients in this study
underwent preoperative neoadjuvant therapy, in which
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the preoperative period was much longer. The safety
of surgery after SEMS placement was reported, and
temporary SEMS placement should be evaluated™”.
Endoscopic biliary drainage for temporary purpose
in patients with hilar cholangiocarcinoma has a high
morbidity rate. Until surgical resectability is determined,
ENBD should be selected for temporary endoscopic
biliary drainage because of its low reintervention rate.
Endoscopic sphincterotomy should be considered to
prevent post-ERCP pancreatitis. Further studies are
required to identify a more suitable management
technique for patients with hilar cholangiocarcinoma.

COMMENTS

Background

Surgery is the only curative treatment for patients with hilar cholangiocarcinoma,
and the routine use of preoperative biliary drainage should be avoided. However,
surgical resectability cannot be always accurately assessed before biliary
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Abstract

Splenic rupture is a rare complication of diagnostic and
therapeutic gastrointestinal endoscopy procedures.
Herein, we report for the first time a case of splenic
rupture following therapeutic retrograde double-balloon
enteroscopy, which occurred in an 85-year-old man who
was treated for recurrent mid-intestinal bleeding that
resulted from ileal angioectasia. This patient promptly
underwent an operation and eventually recovered.

Key words: Angioectasia; Artero-venous malformation;
Capsule endoscopy; Complication; Deep enteroscopy;
Device assisted enteroscopy; Double balloon entero-
scopy; Mid gastrointestinal bleeding; Obscure gastroin-
testinal bleeding; Small bowel; Splenic injury; Splenic
rupture

© The Author(s) 2016. Published by Baishideng Publishing
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Core tip: Splenic rupture is a rare, devastating com-
plication of colonoscopy. For the first time, we report a
case of splenic rupture following therapeutic retrograde
double-balloon enteroscopy.

Girelli CM, Pometta R, Facciotto C, Mella R, Bernasconi G. First
report of splenic rupture following deep enteroscopy. World J
Gastrointest Endosc 2016; 8(9): 391-394 Available from: URL:
http://www.wjgnet.com/1948-5190/full/v8/i9/391.htm DOI:
http://dx.doi.org/10.4253/wjge.v8.19.391

INTRODUCTION

Splenic rupture is a rare complication of gastrointestinal
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endoscopy. Although very few cases of splenic injuries
have been reported following endoscopic retrograde
cholangio pancreatography'™?, immediate or delayed
splenic injury and rupture have mostly been reported
following diagnostic and therapeutic colonoscopy. To
the best of our knowledge, 102 of such cases have
been reported in the English language literature!.
Deep enteroscopy (DE) is a relatively new endoscopic
technique involving approach of the small bowel from an
oral (antegrade DE) or aboral (retrograde DE) route. In
contrast to small bowel capsule endoscopy (SBCE), DE
is invasive, requires sedation and allows for endoscopic
interventions (i.e., biopsy, tattooing, hemostasis, or
polypectomy). In accordance with the European Society
of Gastrointestinal Endoscopy guidelines™, in the
clinical setting of recurrent, overt mid-gastrointestinal
bleeding, we perform DE to better characterize and/or
treat lesions identified by other less invasive means,
such as SBCE and/or cross-sectional imaging. DE can
be performed with the aid of an overtube; currently,
three different instruments are used: A single-balloon
enteroscope, a double-balloon enteroscope (DBE) and
a spiral enteroscope. To date, no case of splenic rupture
has been reported following DE. Herein, we present
the first such case, which occurred after a therapeutic
retrograde DBE (R-DBE).

CASE REPORT

An 85-year-old Caucasian man was admitted to
hospital in March 2015 because of gastrointestinal
bleeding (bright red blood in his stools) and anemia
(hemoglobin level of 7.7 g/dL). In 1998, he underwent
aortic valve replacement with a mechanical prosthesis,
with subsequent long-life warfarin (target INR of 3-4.5).
Previously, 5 mo before his current admission, he was
admitted because of overt gastrointestinal hemorrhage.
Although an upper endoscopy was normal, colonoscopy
revealed sigmoid diverticula and active bleeding resulting
from a Dieulafoy lesion of the right flexure, which was
successfully clipped.

During this present instance of hospital admission,
two units of packed red blood cells were administered.
Urgent esophagogastroduodenoscopy and colonoscopy
were performed without evidence of active bleeding.
Therefore, the patient underwent SBCE (Pillcam
SB3, Covidien, Ireland). At 3 h 30 min after capsule
ingestion (81% of the small bowel transit time from
the first duodenal image), the capsule showed active
ileal oozing and bleeding from an otherwise normal
mucosa (Figure 1). With the aim of stopping the
bleeding, we performed an R-DBE (instrument: Fuji
EN450T5; working length: 2000 mm, and distal end
diameter: 9.4 mm) under conscious sedation (pethidine
50 mg, midazolam 5 mg, /i.v.) up to 180 cm from the
ileocecal valve, which we calculated using the May
method™ without experiencing any technical difficulty.
A 5 mm, branched angioectasia (type 1b of the Yano-
Yamamoto classification®) was identified that was 150
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Figure 1 Capsule endoscopy showing ileal luminal blood (arrow).

cm proximal to the ileocecal valve (Figure 2A), which
we treated by argon plasma coagulation (low power, 10
Watt) and then tattooed (Figure 2B). No other lesion was
identified. At the end of the procedure (total procedural
time: 74 min), the patient was asymptomatic and
his vital parameters were stable. Then, 12 h later, he
reported a dull, ill-defined abdominal pain and a physical
examination was unremarkable. However, laboratory
tests showed a decrease of 2 g/dL in the hemoglobin
concentration in the absence of overt hematochezia. An
urgent contrast enhanced computerized tomography
(CT) scan revealed a grade IV splenic injury with
active bleeding (Figure 3), according to the American
Association for the Surgery of Trauma classification”.
Because of the high injury severity score, operative
management was performed™. Hemoperitoneum
and splenic capsular laceration was confirmed during
surgery, and splenectomy and segmental ileal resection
of the tattooed ileal region was carried out. The choice
to make an ileal resection was dictated based on the
high re-bleeding rate after endoscopic thermo-ablation
of angioectasia®. The patient was discharged 14 d later
in good health and was administered oral warfarin.
Then, two months later, he returned to the hospital
because of further gastrointestinal bleeding and anemia.
Colonoscopy confirmed red blood in the colonic lumen,
without any evidence of active bleeding; an upper
endoscopy was normal. He was transfused and treated
with somatostatin infusion. After confirming that the
bleeding had stopped, he was discharged and prescribed
subcutaneous long-acting octreotide (20 mg, monthly).
No additional transfusions were required during the six-
month follow-up period.

DISCUSSION

To date, no case of splenic rupture after DE has been
reported in the English language literature. The rate
of occurrence of splenic injury following colonoscopy
is very low, but it may be underestimated because of
a reluctance to report unfavorable outcomes™®. In a
population-based study, Cooper et a" reported 12
splenic injuries among 165527 procedures. However,
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Figure 3 Contrast enhanced abdominal computerized tomography
showing peritoneal blood and active bleeding from a ruptured spleen
(arrow).

the complication rate with any endoscopic procedure
is generally low, so a large number of DE need to be
performed to determine the complication rate of such a
relatively new invasive procedure. It is conceivable that
R-DBE, which is a more invasive and less frequently
performed procedure than colonoscopy, may carry a
higher risk of splenic injury.

In our unit, beginning in 2006, we have performed
a mean of 22 DBE/year, mostly by an antegrade
approach; however, a single operator (CMG) recently
performed 15 consecutive therapeutic R-DBE procedures
without any complications. Although a learning curve
has not yet been established for R-DBE, Mehdizadeh
et al'™” suggest a minimum of 20 procedures to learn
to maintain ileal access through the ileocecal valve and
reduce procedure times.

Splenic injury complicating gastrointestinal endos-
copy may result from either direct trauma or excessive
traction on the splenocolic ligament that occurs during
the maneuvers required for instrument advancement.
Several risk factors have been postulated and categorized
as endoscopist-dependent (scope straightening, hooking
the splenic flexure, alpha maneuver, and excessive
hurry) or patient-dependent (female gender, smoking,
anticoagulation, splenomegaly, pre-existing spleen
disease, and adhesions)!"***,
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Interestingly, the most predictive diagnostic indicator
of splenic injury was found to be an unexplained
decrease in hemoglobin greater than 3 g/dL after
endoscopy rather than procedural difficulties™. Deep
sedation may be related to a delayed diagnosis of this
complication™". Nearly all colonoscopic splenic injuries
require surgical intervention, with a mortality rate of
5%™1. With regard to DBE, two retrospective series
of 40 and 41 patients older than 70 and 65 years,
respectively, did not show a complication rate that
was higher than that seen in younger patients!'*"”. In
our present case, chronic oral anticoagulation, several
colonoscopies performed before R-DBE, and mild
splenomegaly (resulting from subclinical prosthesis-
related mechanical hemolysis) likely contributed to the
pathogenesis of this complication.

In conclusion, we have reported the first case of
splenic rupture after therapeutic R-DBE. Careful clinical
observation after such procedures is strongly advisable
to promptly recognize and treat this rare but dreadful
endoscopic complication.

COMMENTS

Case characteristic
An 85-year-old man on chronic warfarin underwent successful retrograde double-
balloon enteroscopy for bleeding control of an ileal angioectasia, diagnosed on a
previous capsule endoscopy. Twelve hours following the procedure, the patient
complained abdominal pain.

Clinical diagnosis
Acute abdomen following deep enteroscopy (DE).

Differential diagnosis
Intestinal perforation vs splenic injury.

Laboratory diagnosis
Decrease of 2 g/dL of blood hemoglobin level.

Imaging diagnosis
Hemoperitoneum and grade IV splenic injury on contrast enhanced computerized

tomography.

Pathological diagnosis
Splenic capsular laceration and rupture of the spleen.
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Treatment
Urgent splenectomy and ileal resection.

Related reports

Splenic rupture is a rare devastating complication of gastrointestinal endoscopy.
Immediate or delayed splenic injury and rupture have mostly been reported
following diagnostic and therapeutic colonoscopy. This is the first reported case
of splenic rupture following retrograde DE.

Term explanation

Vascular lesions of the small bowel are classified by the Yano-Yamamoto
classification. Type 1a: Punctulate erythema with or without oozing; type 1b:
Patchy erythema with or without oozing; type 2a: Punctulate erythema with
pulsatile bleeding; type 2b: Pulsatile red protrusion without surrounding venous
dilatation; type 3: Pulsatile red protrusion with surrounding venous dilatation;
type 4: Other lesions not classified into any of the above categories.

Experiences and lessons

Retrograde double-balloon enteroscopy can cause delayed splenic rupture.
Careful clinical patient observation is recommended after this procedure.
Abdominal pain along with hemoglobin decrease = 2 g/dL following the
procedure mandate urgent contrast enhanced abdominal computerized
tomography.

Peer-review

The authors report a case of spleen injury after DE for the first time and
underscore the importance of careful clinical observation for a patient, especially
complaining of abdominal pain, after endoscopic examination in order to
recognize and treat this potentially life-threatening complication as soon as
possible. Thus, this report is very unique and instructive for many kinds of
clinicians including endoscopists.
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