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Abstract

Endoscopic retrograde cholangiopancreatography (ERCP) had become the favored method to
access the pancreaticobiliary system because it is a safer and less invasive method compared
to surgery. However, as with any procedure, ERCP comes with its own risks and potential com-
plications. We present a unique case of a patient who underwent ERCP and developed ne-
crotizing infection of the neck and a submandibular abscess. The patient is a 66-year-old fe-
male who presented to an outside hospital with complaint of right upper quadrant abdominal
pain, workup of which revealed choledocholithiasis. ERCP was attempted; however, cannula-
tion was unsuccessful. The patient was discharged home after the procedure, but within 48 h
she presented to our institution complaining of left-sided neck pain, dysphagia, and drooling.
CT of the neck revealed extensive gas and fluid collections at the left submandibular space.
The patient was taken to the operating room for drainage of the left neck abscess. Drainage
and irrigation of the abscess yielded Streptococcus mitis and Hemophilus parainfluenza. The
rest of patient’s hospital course was uncomplicated, and she was discharged with appropriate
follow-up. In the case of our patient, ERCP was complicated by a perforation of the hypophar-
ynx. Pharyngeal perforation can be subclassified into supraglottic and infraglottic. The most
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frequent cause of perforations is due to increased pressure in an intrinsically weak anatomical
region of the pharynx. Such perforations are commonly due to the advancement of the endo-
tracheal tube or transthoracic echo probe, but can also be due to advancement of an endo-

sCope. © 2020 The Author(s)
Published by S. Karger AG, Basel

Introduction

Since its inception in the 1960s, endoscopic retrograde cholangiopancreatography
(ERCP) has provided a safer and less invasive method to access the pancreaticobiliary system
as opposed to surgery. As such, ERCP has increasingly become the favored method of access-
ing the pancreaticobiliary system due to its effectiveness as a diagnostic and therapeutic tool
in the evaluation and treatment of choledocholithiasis, biliary strictures, biliary leaks, chole-
dochal cysts, sphincter of Oddi dysfunction, tissue sampling, and much more. However, ERCP
remains the most challenging of all gastrointestinal endoscopic procedures. Although consid-
ered a safe procedure, it carries a 5-10% incidence of post-procedure complications, most
commonly pancreatitis, hemorrhage, bowel perforation, and cholangitis [1, 2]. The complica-
tion rate is dependent on several factors, including patient selection, skill of the endoscopist,
and the complexity of the case [3]. Complications such as perforation below the oropharynx
are well described in the literature; however, perforation in the oropharynx is not well de-
scribed. Here, we present a unique case of a patient who underwent ERCP and subsequently
developed a necrotizing infection of the neck and a submandibular abscess.

Case Presentation

The patient is a 66-year-old female who presented to an outside hospital with complaint
of right upper quadrant abdominal pain, workup of which revealed choledocholithiasis. ERCP
was subsequently performed; however, cannulation of the sphincter of Oddi was unsuccess-
ful. After the procedure, the patient complained of a sore throat which was thought to be due
to mucosal irritation from intubation and endoscopy and the patient was discharged. Less
than 48 h later, the patient presented to our institution with complaint of left-sided neck pain,
dysphagia, and drooling. The patient denied any abdominal pain at presentation. Vitals re-
vealed a temperature of 38.1°C, pulse of 102, and blood pressure 141/78. Labs were remark-
able for elevated white blood cell count of 16.9 (x103/uL) with neutrophilic predominance of
86.4%; total bilirubin was slightly elevated at 1.6 mg/dL. All other labs were within normal
limits, including the remaining components of complete blood count, complete metabolic
panel, lipase (23 U/L), and lactate (1.5 mmol/L). CT of the neck revealed extensive gas and
fluid collections at the left submandibular space (Fig. 1), extending throughout the para-
pharyngeal and submandibular spaces, and into the superficial soft tissues and carotid sheath
with narrowing of the subglottic airway (Fig. 2). The patient was intubated for airway protec-
tion, started on broad-spectrum antibiotics with vancomycin, piperacillin-tazobactam plus
clindamycin, and admitted to the intensive care unit. Within 12 h of arrival she was taken to
the operating room for transcervical drainage of a deep left neck abscess. During the proce-
dure, a 1.5-cm tear in the glossotonsillar sulcus with purulent drainage was identified. The
laceration communicated directly with the submandibular abscess. Drainage and irrigation of
the abscess was performed and the tear was surgically repaired. Wound cultures yielded
Hemophilus parainfluenza, which is known to inhabit the oral cavity, and in addition alpha
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hemolytic streptococci (Streptococcus mitis), a rare Stomatococcus species known to inhabit
the upper gastrointestinal tract, was also identified. The patient was extubated after the pro-
cedure, and was continued on vancomycin and piperacillin-tazobactam. Results of blood cul-
tures, taken upon admission, showed no growth, while white blood count tracked downward.
At this point the patient was transferred out of the intensive care unit and started on oral an-
tibiotics. The remainder of the patient’s hospital course was uncomplicated, and she was dis-
charged with a 10-day regimen of amoxicillin-clavulanate. Follow-up was scheduled with in-
fectious disease, otolaryngology, and gastroenterology.

Discussion

ERCP is inherently one of the most challenging gastrointestinal endoscopic procedures.
At least 180 procedures are required during training to gain a level of competence [4]. Fur-
thermore, an adequate number of procedures is required to maintain proficiency and avoid
complications as several large studies have shown increased hospital ERCP volume (>200
ERCP/year) correlates with better outcomes [5]. Additionally, older age, comorbid diseases,
small bile duct diameter, and emergency procedures are all independent factors associated
with complications [6]. Some common complications of ERCP include cholangitis, hemor-
rhage, and pancreatitis [2]. Uncommon complications such as perforation are reported in <1%
of cases and are seen mainly in patients with therapeutic intervention [7]. However, when
they do occur, perforations are associated with high morbidity and mortality [8]. Perforations
are most commonly reported in the esophagus, stomach, duodenum, periampullary region,
and bile ducts [8]. Periampullary and bile duct perforations can be easily detected via extrav-
asation of contrast from the biliary tree and are commonly treated conservatively with paren-
teral antibiotics; however, stenting can also be considered. Treatment of esophagus, stomach,
or duodenum perforation requires immediate and aggressive antibiotic therapy along with
surgical evaluation [9].

In the case of our patient, ERCP was complicated by an unrecognized pharyngeal perfo-
ration, specifically of the hypopharynx, which eventually led to necrotizing infection and ab-
scess. The most frequent cause of pharyngeal perforation is iatrogenic due to mechanical in-
strumentation [10].

Although reported very little in the gastroenterology literature, pharyngeal and esopha-
geal laceration have been previously described extensively in the cardiology literature in re-
gard to transesophageal echocardiogram. Esophageal perforation during transesophageal
echocardiogram most commonly occurs in the abdominal and intrathoracic portion of the
esophagus and less commonly in the pharyngeal regions of the esophagus [10]. Perforation
can be due to inadequate skills, unexpected anatomical or mucosal damage, secondary pres-
sure-induced ischemia, or heat by the probe [10, 11]. In cases in which there is a tenuous blood
supply or a thin esophageal wall without a serosa, mean morbidity from perforation is higher
as the esophagus cannot prevent dissemination of infection and inflammation [12, 13].

The hypopharynx and upper esophagus are most vulnerable to perforation because the
esophageal wall has an intrinsic weakness caused by fibers crossing from the pharyngeal con-
strictor and the cricopharyngeal muscles. Neck extension, in a patient with anterior vertebral
osteophytes, can increase the risk of perforation at the hypopharynx and upper esophagus
thought to be due to stretching of the mucosal and muscular fibers [2, 5]. Shearing stress, pro-
longed flexion of the probe, and probe mobilization in a locked position may result in esopha-
geal tearing or perforation [12].
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Pharyngeal perforation can be subclassified into supraglottic and infraglottic. Infraglottic
perforations are more commonly associated with advancement of an endotracheal tube dur-
ing intubation since most intubations are carried out under direct visualization [11]. Advance-
ment of an endoscope in an already intubated patient can lead to a supraglottic perforation
[10, 14]. In the case of our patient, the hypopharynx tear, which is supraglottic in nature, was
most likely due to ERCP scope advancement in an intubated patient.

Patients with perforation in the supraglottic or infraglottic pharynx can present with sim-
ilar clinical symptoms of dysphagia, fevers, oral bleeding, and subcutaneous emphysema of
the neck [14, 15]. Several strategies can be used to localize the source of the tear. An infraglot-
tic lesion is likely present if blood is seen in the endotracheal tube, the end-tidal CO is de-
creased, or tidal volume is decreased [10, 16]. Supraglottic lesions are more likely if bleeding
is observed outside of the endotracheal tube. If there is early-onset subcutaneous emphysema
or pneumothorax, pneumomediastinum can be observed due to an infraglottic lesion second-
ary to endotracheal tube advancement [16]. In our case, no blood was observed in the endo-
tracheal tube and subcutaneous emphysema did not develop until 24 h after the procedure.
Therefore, we conclude that the pharyngeal perforation observed in our patient was a supra-
glottic lesion.

When perforations do occur, they result in infection with anaerobic and aerobic microbes
which inhabit the oropharynx via local translocation. Commonly seen organisms in such cases
include H. parainfluenza, which is known to inhabit the oral cavity [17, 18], and alpha hemo-
lytic streptococci (S. mitis), known to inhabit the upper gastrointestinal tract [19].

There should be a high index of suspicion of perforation in any patient who presents with
cervical tenderness after mechanical manipulation of the esophagus. Early diagnosis can im-
prove morbidity and decrease mortality [15]. Along with surgical consultation, treatment
should include broad-coverage antibiotics selection based on the severity and presentation.

In conclusion, perforations and abscess formation after ERCP have been reported in <1%
of cases. When they do occur, they most commonly occur below the oropharynx and are colo-
nized by gastrointestinal and respiratory tract flora [17-19]. Because of the intrinsic weak-
ness in the pharyngeal musculature, shearing stress from advancement of an endoscope can
lead to perforation. As such, extreme care should be taken when advancing the scope in the
oral cavity. If oral pharyngeal perforation is suspected, it should be quickly identified and ap-
propriately treated.
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This case was presented as a poster presentation, in October 2019, at the American Collage
of Gastroenterology National Conference in San Antonio, Texas

Fig. 1. Axial view of a CT with contrast of neck showing peripherally enhancing fluid collection at the left
submandibular space along with extensive gas collection extending from the left submandibular to the left
parapharyngeal space.
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Fig. 2. Coronal view of a CT with contrast of neck revealing gas extending from the left parapharyngeal
region into the submental, submandibular space and the carotid sheath. The left submandibular gland is
enlarged, avidly enhancing, and deviated inferiority.
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