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Abstract: Objectives: The deep submucosal migration of ingested foreign bodies into the pharyngo-
laryngeal mucosa is a sporadic event, and its management can be very challenging. In the case of
the failure of endoscopic retrieval, open surgical techniques are usually required, and intraoperative
ultrasonography can become a useful adjunct for identifying their precise localization. Methods:
An 84-year-old woman presented with new-onset dysphagia and odynophagia after the accidental
ingestion of a fragment of a toothpick a few hours before in the absence of hoarseness or respiratory
distress. Ultrasonography and an unenhanced CT scan of the neck revealed a 3 cm linear foreign
body embedded into the neck between the left pyriform sinus and the esophageal wall. Results: We
report the removal of a fragment of a wooden toothpick deeply lodged between the left pyriform
sinus and the esophageal wall, which was managed via an open transcervical approach with the aid
of intraoperative ultrasound guidance. Conclusions: We suggest that both preoperative and intraop-
erative ultrasonography should represent the first-line imaging technique for deeply embedded neck
foreign bodies.

Keywords: foreign bodies ingestion; foreign bodies migration; larynx; intraoperative ultrasonogra-
phy; otorhinolaryngologic surgical procedures; open technique

1. Introduction

Foreign body (FB) ingestion is a very frequent reason for access to the emergency
department in both the pediatric and adult populations. Fortunately, only about 10–20%
of patients who ingest or inhale a FB need medical intervention [1,2]. In the vast majority
of cases, FBs can be easily removed via transnasal or transoral routes with or without
the aid of flexible fiberoptic laryngoscopy. On the contrary, when the FB is completely
embedded in the pharyngolaryngeal mucosa or deeply migrated into the neck’s soft tissue
(muscles, paraglottic space, retropharyngeal space, and thyroid gland), open surgical
techniques are usually required [3–7]. In particular, FBs that penetrate the laryngeal
lumen can become life-threatening emergencies because of the risk of sudden respiratory
distress. Such cases occur in less than 4% of the published clinical case series, while the
penetration and migration of FBs into the neck’s soft tissues appear to be exceedingly
rare [1–4]. Historically, conventional X-ray, computed tomography (CT), and magnetic
resonance (MR) have been successfully used for the detection of a FB, each one with
its own advantages and disadvantages depending on hospital availability, the patient’s
characteristics (e.g., ferromagnetic implants, claustrophobia, inability to collaborate. . .), the
suspected anatomical location of the FB and its material [8]. Over the last decade, the use of
ultrasound-assisted techniques has greatly improved the surgical and non-surgical success
rate of FB removal; compared to other imaging techniques, an ultrasound (US) is cheaper,
faster, and able to detect a wide range of different materials such as wood, glass, metal,
and plastic [9,10]. However, its use in the otolaryngology head and neck surgery field
remains scant. Herein, we present the first case of an intraoperative US-assisted removal of

Surg. Tech. Dev. 2024, 13, 1–8. https://doi.org/10.3390/std13010001 https://www.mdpi.com/journal/std

https://doi.org/10.3390/std13010001
https://doi.org/10.3390/std13010001
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/std
https://www.mdpi.com
https://orcid.org/0000-0003-3426-7179
https://doi.org/10.3390/std13010001
https://www.mdpi.com/journal/std
https://www.mdpi.com/article/10.3390/std13010001?type=check_update&version=2


Surg. Tech. Dev. 2024, 13 2

an ingested wooden toothpick that pierced the pharyngeal wall and penetrated into the
neck’s soft tissue, thus requiring an open transcervical approach. We also reviewed other
methods to identify an extraluminally migrated FB.

2. Detailed Case Description

An 84-year-old woman presented at the emergency department of our University
Hospital complaining of sudden dysphagia and odynophagia onset after the accidental
ingestion of a fragment of a toothpick a few hours before. Her past medical history
only included arterial hypertension that was under medical treatment, and no cognitive
impairment or other psychiatric comorbidities were known at that moment of the visit.
On admission, there was no evidence of hoarseness, retractions, wheezing, or respiratory
distress at the inspection, and her vital signs were normal. Her hemogram did not show
any indirect signs of blood loss or infection. A fully detailed head and neck evaluation,
including an oropharyngoscopy, cervical palpation, and a trans-nasal fiberoptic exam of the
upper aerodigestive tract (UADT), did not reveal any FB in these anatomical regions which
are known to be frequent sites of FB embedding (i.e., palatine tonsils, glosso-epiglottic
valleculae, the base of the tongue, and pyriform sinuses). In addition, there was no
edema of the pharyngeal walls nor pooling saliva in the hypopharynx; her neck did not
present any mass or tenderness, and the mobility of the vocal cords was maintained.
The patient only complained of a persistent stinging discomfort that she fingered just
below the cutaneous projection of her left hyoid greater horn. Actually, during the flexible
fiberoptic laryngoscopy, a circumscribed millimetric hyperemic area was evident in her
left medial pyriform sinus wall that corresponded to the skin point fingered by the patient.
A simple swallowing water test was negative, and cervical palpation did not find any
masses, tenderness, signs of infection, or subcutaneous emphysema. We opted for careful
monitoring in the emergency department. As symptomatology grew, we repeated the
flexible fiberoptic examination of the UADT about 12 h later. We detected the increasing
edema of the left arytenoid cartilage and the presence of minimal granulation tissue on
the medial wall of her left pyriform sinus. The mobility of the vocal cords was preserved,
and no other signs or symptoms were identified at this second examination. Thus, an
unenhanced CT scan of the neck was requested, revealing at the axial section a 3 cm
linear FB lodged into the soft tissue of the neck, medial to the inferior portion of the left
pyriform fossa, and extending up to the superior margin of the thyroid cartilage. There
were radiological indirect signs of localized edema and the obliteration of the left pyriform
fossa, but no evidence of abscess (Figure 1). Moreover, the FB fragment seemed to be located
less than 1 cm in distance from the internal jugular vein. To better study the relationships
between the FB and the major neck vessels, we performed an US examination with an
8 MHz probe (Esaote MyLabtm40, Esaote S.p.A., Genova, Italy), identifying the wooden FB
as a hyperechoic line, comprising radiolucent material, with a mild posterior hypoechoic
halo, the plausible result of recent inflammation (Figure 2). On the same day, the patient
was scheduled for a suspension micro-laryngoscopy and a rigid esophagoscopy under
general anesthesia. During the exploration, no FB was detectable, and we only noticed an
even greater edema of the left arytenoid and pyriform fossa and the presence of a small area
covered by a fibrinous membrane on the medial wall of the patient’s left pyriform sinus,
which we speculated to be the possible site of toothpick penetration and migration into
the neck. The remaining mucosa of the UADT was unharmed. Based on radiological and
endoscopic findings, it was confirmed that the toothpick was deeply embedded between
the left pyriform sinus and the esophageal wall; thus, we opted for an open transcervical
approach under US guidance to appropriately remove the FB. We marked the skin overlying
the hyperechoic line visible by the US and performed a 5 cm incision overlying the FB
along the anterior border of the sternocleidomastoid muscle. After raising the subplatysmal
flap, thanks to the assistance of the US, the FB was localized deeply under the omohyoid
muscle, just a few millimeters from the internal jugular vein. The prelaryngeal muscles
were laterally retracted, and the larynx was moved forward and medially to better visualize
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the toothpick. Via blunt dissection, the FB was exposed and then entirely removed, as
demonstrated by the US (Figure 3). No perioperative complications were reported. The
patient did not need a tracheostomy nor postoperative observation at the intensive care
unit after surgery, as she did not have hemodynamic instability, respiratory distress, or a
cervical abscess. In the following days, broad-range antibiotic therapy was intravenously
administered, consisting of amoxicillin/clavulanic acid 875/125 mg TID and metronidazole
500 mg TID. Enteral nutrition was guaranteed via a nasogastric feeding tube. To be safely
discharged, on the 6th postoperative day, a neck CT scan was obtained, as well as a
PO Gastrografin swallow test. The latter revealed a small fistula tract lateral to the left
arytenoid and medial to the left superior thyroid lobe. Consequently, antibiotic therapy and
enteral nutrition were maintained in the following days. After 72 h, a second radiological
control demonstrated the complete closure of the pharyngeal wall interruption. The patient
started to drink some sips of water and gradually resumed her usual oral feeding. She was
discharged on the 10th postoperative day with no home therapy.
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3. Discussion

A FB in the neck is a very common cause of emergency department admission [11].
The vast majority of FBs are derived from penetrating injuries, while only a very small
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percentage of cases are derived from a swallowed FB perforating the UADT and migrating
into the neck structures [12]. The misidentification of a FB is not so uncommon, even
for a well-trained clinician [13]. A very recently published study by Chen et al. found a
sensitivity and a negative predictive value (NPV) of 25% and 57% for flexible fiberoptic
laryngoscopy alone in the detection of ingested FBs [14]. In addition, the correct localization
is made even more challenging by the little correlation between the subjective and actual
location of a swallowed FB, as reported by Yang and Yang [15]. If missed, a retained FB may
lead to inflammation, delayed healing, vessel and esophagus lacerations, difficult-to-treat
infections in the neck structures, and even septic shock and death [3,16,17]. Thus, precau-
tionary broad-range antibiotic treatment is indispensable in the case of doubtful organic FB
ingestion/inhalation [18]. As of today, no internationally accepted guidelines nor expert
consensus about the retrieval of FBs embedded into the neck’s soft tissue are available [19].
If the FB is not clearly detectable at the endoscopic exam of the UADT and the patient
complains of worsening symptoms, it becomes essential to investigate further. Vital signs
should always be assessed to identify possible hemodynamic and respiratory instability.
Likewise, a hemogram should be performed to check for a decrease in hemoglobin and/or
white blood cell (WBC) count improvement. Finally, one or sometimes more than one imag-
ing technique may be necessary, as the crucial point for the management of a FB embedded
in the neck is its proper localization since their migration routes may be unforeseeable.
An X-ray alone is suboptimal for radiopaque objects because of its low sensitivity (41%)
and NPV (33%) and is even unnecessary for fishbones. A CT scan demonstrated a higher
sensitivity and NPV but lower specificity than an X-ray [14,19,20]. The US may identify
both radiolucent and radiopaque materials, demonstrating to be superior to the other
common imaging techniques in the identification of wooden objects [21,22]. In addition,
it can be used even intraoperatively, giving immediate feedback about the complete FB
removal. Nonetheless, the US technique is highly examinator-dependent and may fail
in the detection of a FB obscured by bone or air [8]. Otherwise, in the case of a risk of
sudden respiratory obstruction and/or neck abscess, a CT scan remains the gold standard.
However, artifacts from metallic dental implants may impede FB localization in the upper
tract of the neck. With this in mind, a neck US should be considered the first-line imaging
modality in the emergency department. It is fast, cheap, and easily available even in the
smallest emergency settings.

In the present case, the most likely entry site of the toothpick was the medial wall of the
patient’s left pyriform sinus. In Italy, is very common to cook meat rolls that are “locked”
by one or more toothpicks. After the preparatory and propulsive stages of deglutition,
the pharyngeal phase differs between solid and liquid intakes. The path of entry in the
superior esophageal sphincter (UES) for solid bolus occurs through the midline within the
pharynx as a single column. On the contrary, liquids enter the pharynx from both sides
of the glottis as two separated columns, accumulate in the pyriform sinuses, and rejoin
as a single column before entering the UES [23,24]. Therefore, we believe that the patient
ingested the toothpick fragment while eating and tried to push it down in the stomach
by drinking, thus carrying the FB to her left pyriform sinus. Subsequently, involuntary
contractions of the hypopharyngeal and cricopharyngeal muscles led to FB migration
deeply into the extra-UAET soft tissues. In the case of an ingested FB that is not detectable
at the endoscopic exam, we prefer to perform both an US and CT to empower diagnostic
accuracy and drive the surgical approach. Furthermore, the US may be useful even during
surgery to guide blunt dissection and confirm the complete excision of the FB, particularly
for the youngest surgeons and residents. After surgery, in-hospital stay management
consists of a 6-day period of enteral nutrition and EV broad-range antibiotic therapy to
rest the pharyngoesophageal tract and prevent infections; on the 6th postoperative day,
a PO Gastrografin swallow test to discard possible fistulas and a CT scan to exclude
neck infections are performed. When a small fistula is detected (as in the present case),
a conservative strategy, including a compressive neck bandage and the prolongation of
enteral nutrition and antibiotic therapy, is carried out until the complete healing of the
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fistulous tract is demonstrated at a second swallow test performed 72 h later. In case of
failed closure, hyperbaric oxygen or vacuum-assisted therapies may be useful to avoid
surgical repair [25].

Open surgical techniques are usually required in case of endoscopic retrieval failure
and/or when the FB lies near major vessels or other vital structures, and many approaches
have been described [18]. Hemitiroidecotmy has been proposed for the retrieval of a FB
stuck in the thyroid gland [26]. For FB located in the paraglottic space, both anterior
and posterior approaches to the laryngeal cartilages have been described [27–30]. With
technological advances, imaging-guided approaches have been promisingly introduced.
The US has been successfully used by various authors to pinpoint the FB and to preserve
vessels and other anatomical structures, thus decreasing the rate of perioperative complica-
tions to confirm the complete removal of the FB and minimize the length of the cervical
incision, thus corresponding to the aesthetic sequelae of an open approach [27,31,32]. Other
authors opted for a percutaneous fluoroscopically guided localization of the extraluminally
migrated FB that allowed the real-time assessment of the FB, a lower rate of postoperative
complications, and a shorter hospital stay [16,33–35]. Finally, Wu et al. used CT-guided
neck navigation to identify the exact site of where to incise the pharyngeal mucosa for
chicken bone extraction [36]. To the best of our knowledge, this is the first case of a wooden
FB ingested that has migrated deeply into the neck and been removed with the intraopera-
tive assistance of an US. We only found one more paper reporting a toothpick that likely
penetrated the anterior wall of the stomach and reached the liver, developing a pyogenic
liver abscess [37].

4. Conclusions

The ingestion or inhalation of a FB is a very common reason for ENT emergency
admission. Fortunately, only a small number of patients experience severe complications or
extraluminal FB migration, thus requiring surgery. In the case of an unsuccessful trans-oral
endoscopic attempt, which still represents the gold standard surgical technique, an open
trans-cervical approach is needed. The appropriate localization of the FB is pivotal for
its complete and safe removal. In this regard, we believe that the US technique should
represent the first-line imaging exam in the absence of deep neck abscess or respiratory
distress, preferring a CT scan in similar scenarios. Moreover, we strongly recommend
performing surgery with the intraoperative aid of the US, as it may detect several different
materials, drive neck dissection in a real-time fashion, and give immediate feedback about
a complete excision.
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