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Introduction

Eagle’s syndrome is defined as elongation of the styloid process or the stylohyoid ligament
mineralization complex which consists of styloid process, stylohyoid ligament and lesser horn of
hyoid bone. The condition is named after Dr. Watt W. Eagle, who first described it in 1937.2

Eagle’s syndrome can cause a variety of symptoms, including recurrent facial and throat pain,
dysphagia, odynophagia, parapharingeal foreign body sensation, otalgia and neck pain. The pain
can be triggered by certain movements of the neck or head, such as turning the head or swal-
lowing.? The syndrome has a symptomatic prevalence of approximately 0.16%—since only about
4% of the 4% of people with elongation exhibit symptoms.* It most commonly affects middle-
aged to elderly individuals and is more frequently diagnosed in women.” Risk factors include
previous tonsillectomy or neck trauma, suggesting both congenital and acquired origins.5 Due to
its wide range of nonspecific symptoms—such as cervicofacial pain, dysphagia, or foreign body
sensation—it is frequently misdiagnosed as more common conditions like temporomandibular
joint disorder or trigeminal neuralgia.”
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The condition can be diagnosed through physical examination and imaging tests, such as X-
rays or CT scans.®

While Eagle’s syndrome is relatively rare, it can cause significant discomfort and impact a
person’s quality of life. Therefore, it's important for individuals experiencing symptoms to seek
medical attention from a qualified healthcare professional.’ Eagle’s syndrome can be treated
conservatively (lacing local anesthetic into the styloid process and stylomandibular ligament at-
tachment) or surgically. Although physical therapy and drug therapy are treatment options, the
choice many times is surgery. However, which is the most correct surgical approach based on
the different characteristics of the patient remains a debated topic.'°

The treatment of choice is styloidectomy, which can be performed transorally or extraorally.!!
The extraoral or transcervical approach gives a more suitable anatomic exposure of both the SP
and nearby structures, which would decrease the risk of vascular injury. Technically, the intraoral
approach is relatively easy to perform due to less fascial dissection and less time consumption.
However, it normally requires tonsillectomy and has disadvantages such as poor visualization,
risk of neurovascular injury, and higher possibility of deep cervical infection. So, to date, the
approach to choose remains a challenge for the surgeon.'>!3 The current study aims to provide
a narrative review about the approaches typically adopted for the management of the Eagle’s
Syndrome, identifying the most correct approach based on the patient’s features.

Materials and method
Search strategy

An online literature search on PubMed and MEDLINE was exploited to identify articles in
English investigating on Eagle’s Syndrome surgical approaches, from 2016 up 2023. Keywords
queried included a various arrangement of the following terms: “Eagle’s Syndrome,” “Surgi-
cal,” “Approaches,” “Styloid process,” “elongation,” “Styloid process elongation,” “Surgical man-
agement.”

Studies selection

Eligibility criteria excluded articles that reported Eagle’s Syndrome surgical approach not
written in English. All papers without abstract have been excluded. Additional queries were per-
formed based on relevant references of the articles searched as well. All papers that included a
patient study with outcomes were considered, consequently all reviews and systematic reviews
were excluded.

Data collection
The data recorded included number of patients, side of the elongation, size, surgical ap-
proach, advantages and complications. The surgical approaches used for the removal of the sty-

loid process were transoral, included the robotic-assisted procedures, or extraoral, included tran-
scervical and retromandibular/submandibular.

Results
Selected studies

A total of 23 article were included in the review, being 7 retrospective cohort studies, 2
prospective studies, 5 case reports and 5 case series (1 case report and 1 case series were
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Fig. 1. Distribution of the papers reviewed for nationality.

counted in the merit of 2 studies that also proposed retrospective studies). Regarding the na-
tionality of origin of the papers, 6 are from the USA, 3 from India, 2 from China, 1 from Slovakia,
1 from Portugal, 2 from Iraq (of whom 1 from Pakistan also), 1 from Brazil, 2 from South Korea,
2 from Japan, 1 from Greece, 2 from Poland (Table 1, Fig. 1).

The total amount of patients from the review was 337.

A total of 206 patients were treated trough the transoral approach, 4 of them using the robot
(TORS) and 131 were treated with the external approach through transcervical incision.

Of the 23 articles, 8 studied the transoral approach, 9 the transcervical and 6 were mixed
articles (retrospective studies) that evaluated a case series comprising both approaches.

The transoral approach was used in 63% of cases (212 patients) while the transcervical ap-
proach was used in 37% of cases (125 patients).

The wider range observed (total range) is 1.2-8 cm throughout the review. Specifically, for the
transoral approach, the maximum size range of the styloid process was 1.1-6 cm, while for the
transcervical approach it was 1.4-8 cm (Table 2).

As for indication, the greater majority of patients fell within the typical symptomatology
caused elongated styloid process, consisting of odinophagia, dysphagia, neck pain, sensation of
pain in the throat and specifically in swallowing, otalgia, pain on rotation of the neck, pain
on extension of the tongue, change in voice, and a sensation of hypersalivation. By the way,
9 patients received styloidectomy due to nervous compression. Specifically 1 had hypoglossus
nerve compression with hypomobility of the hemitongue concerned, 2 patients had spinal acces-
sory nerve compression with ipomobility of omolateral trapetius muscle and persistent shoulder
syndrome and 6 patients had glossopharyngeal nerve compression, with cervical pain. 6 patients
underwent styoidectomy due to vascular compression, developing the “carotid artery syndrome,”
consisting of transient ischemic attacks and/or syncopal episodes along with unspecified cerebral
symptoms (Table 3).

The main complications observed for the transoral approach were airway oedema, neck in-
fection, first bite syndrome, postoperative numbness, bleeding and pain, otalgia, odynophagia,
tinnitus, foreign body sensation in the throat, neck pain, tonsillar hemorrhage, transient lingual
nerve hypoesthesia. The main complications for the transcervical approach were facial nerve
paresthesia and auricular hypoesthesia. All complications are summarized in Table 3. Of the 2



Table 1

List of papers included in the review.

Author Title Year Nationality Type of study Nr of pt Side Defect type Surgical Advantages Complic Vascular In-
with size procedure ations volvement
(where (approach) (n. of pt)
available)
Annuradha Eagle’s Syndrome: 2020 India Case report 1 Monolateral Transcervical - Best exposure of 0
Dey et al.”® A Diagnostic (Right) styloid,
Challenge and - lower risk of
Surgical Dilemma infection,
- cleaner wound,
- decrease the risk of
vascular injury.
Candace M Surgical 2019 USA Retrospective 32 Range Transcervical - Best exposure of 0
Waters et al.'"¥ Management of review + case 23-8.0cm  (except 1 pt styloid (>4 cm).
Stylohyoid Pain series transoral) - cleaner wound,
(Eagle’s) Syndrome: - lower risk of
A 5-Year Experience infection,
- can eat
immediately after
surgery.
Chenjing The experience of 2017  China Case series 62 Bilateral 18, Range Transoral - Easier, - Airway 0
Cheng et al.”>  treatment of Left 12, 1.2-2.8cm, - faster, edema,
coblation assisted Right 32 - no undesirable scar. - neck
surgical approach infection,
to Eagle’s - postoper-
syndrome ative
bleeding.
Czako L 3D navigation in 2019  Slovakia Case report 1 Transcervical - Safer, 0
et al.'® surgery of Eagle - easier (> 3.5-4cm),
syndrome - long lasting
symptomatic relief,
- best exposure of
styloid.
Diana Breda Recurrent Syncope 2023  Portugal case report 1 Bilateral Range Transcervical - Best exposure of 1
et al.”” Related to Carotid 3.8-4.3 cm styloid,

Compression in
Eagle Syndrome: A
Case Report

- higher exposure to
the carotid artery,
- scar.

(continued on next page)
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Table 1 (continued)

Author Title Year  Nationality Type of study Nr of pt Side Defect type Surgical Advantages Complic Vascular In-
with size procedure ations volvement
(where (approach) (n. of pt)
available)
D.H. Kim Transoral robotic 2017  Korea Case series 4 Bilateral Range Transoral - Magnified view, 0
et al.'® surgery in Eagle’s 3.3-51 cm  (TORS) - easily distinguish
syndrome: our tiny structures,
experience on 4 - 360° rotating
patients instruments,
- surgical safety,
- preservation of
neurovascular
structures.
Emma De Transcervical 2022 USA Case re- 15 Case report Range Transcervical - Long lasting Recurrent 2
Ravin et al.”® styloidectomy for port + Review Right 1.9-6.9 cm symptomatic relief, symptoms
Eagle - best exposure of
syndrome styloid,
- lower risk of
infection,
- cleaner wound.
Eric C Mitchell “Winged” Eagle’s 2023  USA Case series 2 Left Range Transcervical - - 0
et al.?0 syndrome: 2.2-2.3 cm
neurophysiological
findings in a rare
cause of spinal
accessory nerve
palsy. Illustrative
cases
Felipe Modified 2019  Brazil Retrospective 12 Bilateral 6, Range Transcervical - Avoiding - Auricular 2
Constanzo craniocervical cohort study Left: 9, 2.3-4.7cm postoperative palsy. paresthesia.
et al.2! approach for Right: 3. - best exposure of

resection of the
styloid process in
patients with
Eagle’s syndrome

styloid.

(continued on next page)

692101 (SZ0Z) 89 A1a3.nS ul swajqo.td Jualin) /v 39 oupijjodpN Y pub 0InIv.Lip) g ‘S04 °S



Table 1 (continued)

Author Title Year Nationality Type of study Nr of pt Side Defect type Surgical Advantages Complic Vascular In-
with size procedure ations volvement
(where (approach) (n. of pt)
available)
Frances Mei Surgical 2018  USA Retrospective 21 Range Transcervical Transoral: - First bite 0
Hardin et al?> management of cohort study 2.0-4.0 cm  (12) Transoral - faster, syndrome.
patients with Eagle 9) - no undesirable scar. (Transoral
syndrome disadvantage: approach);

- limited visibility
- risk of infection.
Transcervical

- longer,

- visible scar,

- best exposure of
styloid,

- cleaner wound,
- lower risk of

infection.
I. Papadiochos Treatment of Eagle 2017  Greece Case report 1 Monolateral 3.8 cm Transcervical - faster temporary 0
et al.?? syndrome with left (after a first paresis of
transcervical transoral the lower
approach secondary approach lip
to a failed intraoral failed) (transoral)

attempt: Surgical
technique and
literature review

(continued on next page)
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Table 1 (continued)

Author Title Year Nationality Type of study Nr of pt Side Defect type Surgical Advantages Complic Vascular In-
with size procedure ations volvement
(where (approach) (n. of pt)
available)
Jing Wang Intraoral and 2021  China Retrospective 103 Bilateral (Case Transcervical Transoral: Tonsillar 0
et al.** extraoral approach study + case (case report: (21); Transoral - small internal hemorrhage
for surgical report report) R 44 cm (82) diameter,
treatment L 5.5cm) -quick recovery.
of Eagle’s Transcervical:
syndrome: a - safer,
retrospective study - best exposure of
styloid,
- lower risk of
infection,
- cleaner wound,
- decrease the risk of
vascular injury.
Magdalena Own experience in 2021  Poland Case series 5 4 bilateral ~ Range Transoral - Faster, - 0
Wacawek the diagnosis and 1monolateral 2.2-6.0 cm - no undesirable scar. Odinopha-
et al.?® treatment of gia
elongated styloid - edema.
proce syndrome
Malarvizhi Evaluation of 2020 India Prospective 20 Bilateral 14, Average 4.1 Transoral - Safer, Dysphagia 0
Ravisankar Eagle’s Syndrome Study Left 2, cm - long lasting
et al.?® and Assessment of Right 4. symptomatic relief.

Postoperative
Outcome of
Excision of
Elongated Styloid
Process: A
Prospective Study,
in Tertiary Care
Centre, India

(continued on next page)
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Table 1 (continued)

Author Title Year  Nationality Type of study Nr of pt Side Defect type Surgical Advantages Complic Vascular In-
with size procedure ations volvement
(where (approach) (n. of pt)
available)
Marcin Czajka Assessment of 2019  Poland Retrospective 15 Transcervical Transoral Facial nerve 0
et al.?’ surgical treatment study (14), - no undesirable scar, paresthesia
of Eagle’s syndrome Transoral (1) - local anesthesia.
Transcervical
- visible scar,
- general anesthesia.
Muhammad Battling the Eagle’s 2023  Pakistan; Case report 1 Left 3 cm Transcervical - - 0
Ayhan Amir sharp beak, Eagle Iraq
et al.2® syndrome; a case
report
Omed Shafiq Chronically 2023  Iraq Case report 1 Bilateral Range Transoral - Easier, - 0
Hamamin misdiagnosed 3.5-4.1 cm - faster,
et al.?? Eagle’s syndrome, - no undesirable scar,
treated through - local anesthesia.
transoral
styloidectomy: a
rare case report
Prem Shankar Of Eagle’s 2020 India Prospective 15 Range Transoral (8) Transoral: - Pain, 0
Kumar et al.>°  Syndrome and study 1.1-5.5cm - better surgical and - trismus.
Finding tissue knowledge
Some Clarity on Its
Management
Rohin Singh Surgical 2023  USA Case report 2 Bilateral Max size Transcervical - Lower risk of 1 (Jugular)
et al.’! management of 5.98 cm complications.

Eagle’s syndrome
causing
neurovascular
compression

(continued on next page)
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Table 1 (continued)

Author Title Year Nationality Type of study Nr of pt Side Defect type Surgical Advantages Complic Vascular In-
with size procedure ations volvement
(where (approach) (n. of pt)
available)
Scharukh Jalisi Surgical 2017  USA Retrospective 6 Bilateral Max size 3  Transoral 3, Transcervical - Transient 0
et al.*? management of review cm Transcervical 3 - safer, lingual
long-standing - best exposure of nerve hy-
Eagle’s syndrome styloid, poesthesia
- lower risk of (transoral)
infection,
- cleaner wound,
- decrease the risk of
vascular injury.
Shintaro Use of an 2017  Japan Case report 1 Monolateral - Easier 0
Sukegawa intraoperative - no undesirable scar
et al.*? navigation system
and piezoelectric
surgery for
styloidectomy in a
patient with Eagle’s
syndrome: a case
report
Vedha Extraoral versus 2023 India Case series 2 1. Right Transoral 0
Aravindan intraoral approach 2. Bilateral - faster,
et al.** for removal of - quick recovery,
styloid process in - no undesirable scar.
treatment of Transcervical
Eagle’s syndrome: - best exposure of
A report of 2 cases styloid,
- visible scar.
Yoshihiko Surgical 2016  Japan Retrospective 8 Bilateral - Easier 0
Kumai et al.>> management of study - no undesirable scar,

Eagle’s syndrome:
an approach to
shooting
craniofacial pain

- faster,
- quick recovery.
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Table 2
Distribution of the styloid process length range for the papers reviewed.
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Table 3
Distribution of patients for symptoms.
Classical “Stylohyoid syndrome (n. of pt) Nerve compression syndrome Carotid artery syndrome
322 9 6
Table 4
Postoperative complications reported for the transoral and transcervical approaches.
Transoral approach No. of patients
Only pain in the throat 12
Foreign body sensation in the throat 21
Pain on changing head position 20
Earache 4
Pain in lower right neck 2
Pain in the throat, worsen when changing the head position 3
Tonsillar hemorrhage 2
Temporary paresis of the lower lip 1
First bite syndrome 5
Odinophagia/Dysphagia 22
Lingual nerve hypoesthesia 1
Transcervical approach
Auricular paresthesia 2
Facial nerve paresthesia 1
Recurrent symptoms (unspecified) 9

approaches, the transoral approach generated postoperative complications in 93 patients (45%)
while the transcervical approach in 12 patients (9.6%) (Table 4).

All procedures were done under general or local anesthesia. Intubation of choice was intrao-
ral for the transcervical approach and intranasal for the transoral. Local anesthesia was used
only in one case of transoral approach.

Discussion

Eagle syndrome is a condition characterized by an elongated styloid process or calcification of
the stylohyoid ligament, leading to symptoms such as orofacial pain, neck pain, and dysphagia.
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Surgical intervention is often considered when conservative treatments fail to alleviate symp-
toms. There are primarily 2 surgical approaches for treating Eagle syndrome: the transoral and
transcervical approaches.

The transoral approach involves accessing the styloid process through the mouth, which can
be less invasive and offers a direct route to the styloid process. However, it may present chal-
lenges such as limited visibility and increased risk of infection due to the oral cavity's environ-
ment.!3:6 Despite these challenges, the transoral approach, including variations like transoral
robotic surgery (TORS), has shown high success rates with minimal complications, making it a
viable option for many patients.”

On the other hand, the transcervical approach involves an external incision in the neck, pro-
viding better visibility and access to the styloid process. This method is often preferred for more
complex cases or when the transoral approach is not feasible. It allows for more precise re-
moval of the styloid process and is associated with fewer intraoperative risks.2--'° Recent ad-
vancements, such as the use of piezoelectric surgery and surgical navigation, have enhanced the
safety and efficacy of the transcervical approach, particularly in complex cases.!

Both approaches have their advantages and limitations, and the choice of technique often de-
pends on the surgeon’s experience and the specific clinical scenario. Overall, surgical treatment
for Eagle syndrome is effective in alleviating symptoms, with most patients experiencing signif-
icant improvement postoperatively.>-® The aim of the review is to evaluate the characteristics,
merits, flaws and differences between the 2 approaches described above.

The indications most typically emphasized for styloidectomy among the articles considered in
the review were odinophagia, dysphagia, neck pain, sensation of pain in the throat and specifi-
cally in swallowing, otalgia, pain on rotation of the neck, pain on extension of the tongue, change
in voice, and a sensation of hypersalivation.?638 Specifically, Kumar et al. noted that the symp-
tom most present in their cohort of patients (37) was throat pain with hemifacial radiation both
with pharyngeal foreign body sensation.? This was followed by odinophagia and otalgia and
they also recorded one case of dizziness. Jalisi et al. in their cohort (12 patients) identified neck
pain as the most common symptom, followed by otalgia, dysphagia, odinophagia and foreign
body sensation in the parapharyngeal space.3? Singh et al. described in their case report 1 case
of a patient with hypoglossal nerve palsy due to compression of the styloid process.>! This con-
dition appears to be very rare and poorly described in the literature.?*-40 Mitchell et al., instead,
described 2 cases of spinal accessory nerve compression by elongated styloid process, result-
ing in persistent low mobility of omolateral trapetius muscle and persistent shoulder syndrome.
Also this condition found few related cases in literature.2® Lastly, in the compendium of nerve
compressions, Youshihuko et al. described 6 cases of patients treated with styloidectomy for
glossopharyngeal nerve palsy. Again, being a very rare condition, few cases are described in lit-
erature.?”

It must be said that this type of symptomatology described above falls within the framework
of the typical stylohyoid syndrome described by Eagle in 1948.4!

In that context Eagle also described the possibility of a symptom picture consisting of re-
versible transient ischemic attacks, consisting of ophthalmic symptoms and episodes of presyn-
cope with extensive head turn due to an elongated styloid process compressing the carotid
artery, and decreasing blood flow in the medial cerebral artery, falling under the term of stylo-
carotid syndrome, later on described as “carotid artery syndrome.” In our review, 6 patients (2%)
fell under this definition. This percentage, although low, is in not so distant from the literature,
which reports vascular involvement in approximately 4%-5% of cases of Eagle’s syndrome!6:17

In this review, of the 2 approaches the transoral approach generated postoperative complica-
tions in 93 patients (45%) while the transcervical in 12 patients (9.6%).

The main postoperative complication for the transoral approach were airway edema, neck
infection, first bite syndrome, postoperative numbness, bleeding and pain, otalgia, odynophagia,
tinnitus, foreign body sensation in the throat, neck pain, tonsillar hemorrhage, transient hypoes-
thesia of the lingual nerve. Cheng et al. in their paper have analyzed the main complaints on
62 patients treated through transoral styloidectomy, both monolateral (44) and bilateral (18).
Specifically, only pain in the throat was reported in 12 pz, foreign body sensation in the throat
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in 21pz, pain on changing head position in 20 pz, earache in 4 pz, pain in lower right neck in 2
pz, pain in the throat, worsen when changing the head position in 3 pz.!>

Only one case of transient facial nerve paresthesia was detected in the Transcervical approach
(Czaijka et al.) while auricular paresthesia was only found in 2 patients, by the way it was tran-
sient, as stated by Costanzo et al. De Ravin et al. for this approach reported in their paper 9
episodes of patients with complicancies consisting of unspecified recurrent symptoms, 3 of them
being permanent.!®

First bite syndrome, a clinical diagnosis, is a known potential complication of operations in
the parapharyngeal space that leads to severe pain with the first bite of a meal was reported in
their paper by Hardin et al. in 5 patients, 2 of them having long-time resolution.?

As for the length of the stiloyod process removed, in this review no particular difference
has been found for the 2 approaches. Specifically, for the transoral approach, the maximum size
range of the styloid process was 1.1-6 cm, while for the transcervical approach it was 1.4-8 cm.
While having reported very similar results, showing that the transcervical approach and the
transoral approach could be suited ideally for styloidectomy of any dimension, this does not
mean that the 2 approaches are equally effective and straightforward in treating any range of
styloidectomy lengths, The papers analyzed in this review address the limit for safe, fast and
effective styloidectomy at 3.5-4 cm in length, indicating larger sizes to be treated with the tran-
scervical approach and smaller sizes with the transoral approach (Table 1)

In this review some other differences have been reported. Although from what is shown
in the results, the transcervical approach generated far fewer postoperative complications,
Table 1 shows that almost all the authors agree in reporting the presence of a visible skin scar
as a negative in this approach. As precise as the surgical technique is, there is no doubt that this
risk is only related to the transcervical approach, since the transoral approach does not involve
cutaneous surgical access. Similarly, however, the transcervical approach has shown (at least in
the opinion of the authors included in the review) an advantage in the treatment of styloid
processes greater than 4cm in length, given the wider surgical field of the transoral approach.
Kim et al., however, to overcome this limitation of the transoral approach suggests the use of
a robot (TORS) that allows for image magnification and 360° rotation of the view.!8 Although
very interesting, it must be emphasized that this type of treatment can only be performed in
centers equipped with this type of technology, Furthermore, although some authors have noted
the risk of infection in the deep spaces of the neck, Table 1 shows that the risk of infection
is actually greater in the transoral approach, the oral cavity being by definition a contaminated
environment. Finally, both approaches require general anesthesia, although in only one case of
transoral approach is the use of local anesthesia reported (Czaijka et al.).?’ There is no doubt
that, ideally, this type of approach, being less invasive, may make it possible to avoid intubat-
ing the patient, but doubts arise as to the safety of the upper airway, especially in the event of
bleeding.*?

The message that could be obtained from this review is that neither approach has absolute
advantages or disadvantages and that the choice of approach should be dependent on the sur-
geon’s preference as well as tailored to the patient. For convenience, the main advantages and
disadvantages have been summarized in Table 5.

Table 5
Advantages and disadvantages of transoral and transcervical approaches.
Transcervical Transoral
Best exposure of styloid > 4 cm Limited visibility
Cleaner wound and lower risk of infection Risk of infection
Visible scar No undesirable scar
General anesthesia Local anesthesia
Safer and easier > 3.5-4 cm Faster and easier < 3.5 cm

Can eat immediately after surgery Quick recovery
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Conclusion

Within the limits of a narrative review, this paper made it possible to evaluate the main com-
plications and the main benefits of the 2 approaches, transoral and transcervical, being able to
derive a summary table on the indications (4). The limitations of this review must also be un-
derlined in the number of papers analyzed, but also in the impossibility of discerning between
the different approaches (submandibular, retromandibular) summarized in the term transcervi-
cal. The aim of the next reviews should be to systematize the research in order to increase the
number of papers and to evaluate the pros and cons of the different transcervical approaches.
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