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Summary
Background: Eagle’s syndrome (ES) is a term describing a group of symptoms associated with the elongation of the styloid process (SP) of 
the temporal bone or with ossification of the stylohyoid ligament. Clinically, it manifests through pain in the orofacial and pharyngeal regions, 
similar to that experienced by patients with temporomandibular joint disease. The presented paper aims to assess the evaluation of the success 
of surgical treatment and the complications associated with such treatment. Methods: Our retrospective study includes nine patients with ES 
treated in our Department Oral and Maxillofacial Surgery in years 2019–2023 (median age of 47 years) – all patients affected with this disease out 
of 2,716 patients examined at our department due to a temporomandibular joint disease. Eight of these patients underwent a surgical resection 
of the SP. The success and complications in these patients are evaluated in this study. Results: In seven patients, the problems disappeared or at 
least diminished, which is consistent with data from the literature. Postoperative complications such as deficit of the marginal branch of the facial 
nerve (n. VII), limited sticking the tongue out (n. XII), and velopharyngeal insufficiency (n. IX) occurred in three patients. Conclusion: The wide 
spectrum of clinical manifestations makes ES a condition that should be considered in the differential dia gnosis of temporomandibular joint 
disorders, post-traumatic conditions, or complicated eruption of wisdom teeth or their extraction. ES can be treated conservatively or (mostly) 
surgically. Surgical treatment can be relatively successful and effective, but it is necessary to respect the anatomical placement of the SP, which 
can be associated with the development of complications, especially in cases with extremely long SP.
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gated SP. This is influenced by the 
length, width, shape, angle of its ac-
tion on the surrounding tissues, and the 
degree of calcification of the stylohy-
loid ligament [10]. The common symp-
toms include pain in the orofacial region 
or pharynx, otalgia, dysphagia, head-
ache, sensation of a foreign body in the 
neck, pain in the submandibular region, 
or pain when sticking the tongue out. 
In special cases, we may observe taste 
perception disturbances, voice changes, 
tinnitus, or vertigo [3,11].

The questions of why ES manifests 
only in a  small group of patients with 
the elongated SP and what triggers this 

ment  [2–4]. This definition is still valid  
today.

Despite some interindividual vari ability, 
the normal length of SP measures gen-
erally around 20 mm. Currently, elon-
gated SP is defined as one over 30 mm in 
length [4–7]. Elongated SP is a relatively 
common condition, occurring in approx. 
4–7% of the population  [8]. ES is more 
common in women in the third to fifth 
decades of their lives. Of those, only 4% 
can suffer from one of the clinical symp-
toms of ES, with one-sided pain in the cer-
vical region being the most common [9].

Clinical symptoms of ES vary based 
on the structure affected by the elon-

Introduction
Eagle’s syndrome (ES) is defined as 
a  group of symptoms associated with 
the elongation of the styloid process (SP) 
of the temporal bone or with ossifica-
tion of the stylohyoid ligament [1]. This 
condition had, however, been described 
much earlier, as early as 1652 when the 
Italian surgeon Pietro Marchetti de-
scribed intermittent respiratory distress 
as a symptom related to a prolonged SP. 
Still, only in 1973 was the syndrome de-
fined by a  German otorhinolaryngol-
ogist W. W. Eagle as pain that is caused 
by an excessive or shape-abnormal SP 
and ossification of the stylohyoid liga-



Dia gnosis anD treatment of eagle’s synDrome anD possible complications

acta chir plast 2023; 65(3–4): 98– 105 99

In patients with symptoms of carotid 
artery dissection caused by the irrita-
tion of the vessel wall by elongated SP, 
CT-angio or MRI-angio are used in the in-
vestigation to show potential subintimal 
hematoma and blood flow through the 
vessels [20].

ES can be treated either conserva-
tively or surgically (by amputation of 
the elongated SP or ossified ligament 
using an extraoral or intraoral approach; 
Fig. 2, 3) [4,21].

From a surgical perspective, it should be 
noted that the location is anatomically rel-
atively complex, which bears a risk of rel-
atively high-risk of complications, such 
as trauma to the cranial nerves (in partic-
ular, VII, IX, and XII). This is due to the to-
pographic location of the SP, which lies lat-
erally to the cranial nerves VII and XII, the 
occipital artery, and the posterior belly of 
the digastric muscle. The facial nerve arises 
from the stylomastoid foramen and con-
tinues laterally through the parotid gland. 
The internal jugular vein with the internal 
carotid artery and the cranial nerves IX, X, 
XI, and XII lie medially to the SP [22].

Although classification for dia gnosing 
elongated SP is at present clearly de-
fined, this disease is being largely over-
looked. Hence, this paper aimed to 
evaluate the incidence of ES at our work-
place, as well as the success rate of surgi-
cal treatment and rate of complications 
at our department.

Methods
All patients referred to our department 
and dia gnosed with temporomandib-
ular joint disease were included in the 
retrospective evaluation. From these 
patients, those with a dia gnosis of ES ac-
cording to WHO were selected and their 
basic demographic parameters (gender, 
age), the length of SP on the CT scan, 
history of trauma in the SP region, clin-
ical status before and after surgery, and 
any postoperative complications (defi-
ciency of the facial (VII), glossopharyn-
geal (IX), and hypoglossal (XII) nerves) 
were recorded and evaluated.

exact width, length, and shape, as well 
as the full relation of the SP to the sur-
rounding structures, particularly to large 
vessels. 3D reconstruction can also help 
to detect the potential compression of 
carotid arteries by the SP and, there-
fore, exclude another cause of cerebral 
ischemia [15–17].

There are several radiological classi-
fications of SP according to the radio-
graphic findings. The Langleis classi-
fication, characterizing the type of SP 
elongation and the pattern of stylohyoid 
ligament ossification, is one of the old-
est ones [18].

SP elongation types:
•  type I – elongated – continuous SP ex-

tending over 30 mm;
•  type II – pseudoarticulated – a  less 

common type, in which a pseudoartic-
ulation is formed by two mineralized 
parts, combined with mineralized liga-
ments in a false joint;

•  type III – segmented – formed by two 
or more unconnected segments of the 
elongated SP or of the segmentally 
mineralized ligament.

Ossification patterns:
•  circumferential calcification – long SP 

with a fine circumferential shadow of 
the cortica;

•  partial calcification – a thicker shadow of 
the SP cortica with lighter areas inside;

•  nodular calcification – a scalloped out-
line, potentially with lighter areas;

•  full calcification – fully radiopaque, 
without lighter zones.

Alternatively, O’Caroll’s classifica-
tion modified by Thun Szretter classi-
fied SP into four types according to the 
length [19]:
•  type A  – the apex of the SP projects 

over the foramen mandibulae;
•  type B – the apex of the SP reaches be-

tween the foramen mandibulae and 
the angle of the mandible;

•  type C – the apex of the SP extends 
below the level of the mandibular angle.

condition remain largely unanswered. 
Trauma in the SP region, which leads 
to its elongation, or a personal history 
of tonsillectomy count among possible 
triggers  [12]. In the literature, the con-
nection between ES and dental proce-
dures (e. g. wisdom tooth extraction) is 
also described [7].

The non-specificity of individual 
symptoms makes the dia gnosis difficult. 
The palpability of the tip of the elon-
gated SP through the tonsillar bed or, 
in case of significant elongation (about 
7.5 cm), also in the submandibular/ ret-
roangular region is one of the important 
clinical signs of ES [13]. Therefore, imag-
ing methods such as X-ray in the lateral 
head projection, OPG, and/ or CT are re-
quired for establishing the dia gnosis. 
SP is easily detectable at the lateral skull 
projection, although a problem can arise 
in patients with bilateral elongation, 
where overlaying shadows may make 
evaluation difficult. OPG is another use-
ful imaging option, as it shows both pro-
cesses as well as the temporomandib-
ular joint and teeth. Interestingly, OPG 
measurements have confirmed the dif-
ference in mean SP length between men 
and women, with males tending to have, 
on average, 2 mm longer SP  [14]. CT is 
currently considered the gold standard, 
ideally in combination with 3D recon-
struction (Fig. 1) allowing to view the SP 
from multiple angles, to determine its 

Fig. 1. 3D reconstruction of CT 
scans in a patient with left-sided SP 
elongation.
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with the shorter SP (and, therefore, their 
surgery was performed on the shorter 
side) and b) the surgery did not lead to 
a full resolution of the symptoms.

Postoperative complications such as 
deficit of the marginal branch of the fa-
cial nerve (n. VII.), limited sticking the 
tongue out (n. XII), and velopharyn-
geal insufficiency (n. IX) occurred in 
three cases (38%, Tab.  2) with longer 
SP (Graph 3). The marginal branch re-
covered within a year. One patient with 

an improvement of their condition after 
the surgery, the problems failed to im-
prove only in one patient. As illustrated 
in Graph 2, complete remission of the 
problems was observed predominantly 
in patients with shorter preoperative SP 
lengths; due to the small number of pa-
tients, however, this association could 
not be statistically evaluated. Interest-
ingly, all three patients with the longest 
SP lengths had two features in common: 
a) they were symptomatic on the side 

In view of the small size of the result-
ing cohort, only methods of descrip-
tive statistics were used for data analy-
sis. The median and range (i.e., minimum 
and maximum) were chosen to describe 
the numerical variables. Absolute fre-
quencies supplemented with relative 
frequencies (percentages) were used for 
the description of categorical variables. 
Associations of selected parameters 
were visualized using paired box plots. 
All analyses were performed in R soft-
ware (version 4.2.3).

Results
In 2019–2023, ES was detected in nine 
individuals out of 2,716  patients dia g-
nosed at our workplace with temporo-
mandibular joint disease, i.e., the prev-
alence in this specific group was 0.33%. 
All nine patients were referred for sur-
gical therapy. One of these patients did 
not turn up for the surgery and was ex-
cluded from further evaluation.

The final cohort thus consisted of 
eight patients, of which two were males 
(25%) and six were females (75%). All of 
them were at the age of 30 to 70, with 
a median age of 47 years. Three of them 
(38%) reported an injury in the facial 
area in their personal history – one had 
a  car accident, another suffered an in-
jury during aggressive rehabilitation, 
and the last one had a  mandibular in-
fraction fracture caused by a blow. None 
of the patients had a personal history of 
tonsillectomy.

In all patients, pain was the primary 
clinical symptom. Four individuals pre-
sented also with tinnitus, and three 
with vertigo. The median SP length was 
40 mm on the right and 34 mm on the 
left (Tab. 1, Graph 1).

In all eight patients, surgery under 
general anesthesia using the extraoral 
approach was performed. The surgery 
was performed always only on one side 
(the symptomatic one) – on the right 
side in six patients, left-sided surgery was 
only performed in two patients. Seven 
out of the eight patients (88%) reported 

Fig. 3. Resected part of the SP.

Fig. 2. Exposure of the SP from the extraoral approach.
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tween the 2nd and 12th month after the 
surgery [2].

The other type, so-called stylocarotic 
syndrome, is caused by excessive pres-
sure of the SP on the internal and ex-
ternal carotid arteries in patients with 
no history of tonsillectomy. Symptoms 
then arise through irritation of the sym-
pathetic plexus around the vessels. Pain 

sopharyngeal nerve), and X (vagus 
nerve) in the vicinity of the SP. The irri-
tation is caused by the entrapment of 
one of the nerves in the granulation 
tissue forming after tonsillectomy  [3].  
According to a more recent theory, soft 
tissue damage during tonsillectomy 
can cause ossification of the stylohyoid 
ligament  [6], which usually occurs be-

velopharyngeal insufficiency improved 
after four months but the gradual im-
provement was complicated by a subse-
quent thyroidectomy, during which the 
recurrent laryngeal nerve was damaged; 
in the last patient with velopharyngeal 
insufficiency, the n. XII was also injured.

Discussion
ES etiology
Several hypotheses explaining the cause 
of ES have been proposed. Eagle himself 
described two types of the syndrome – 
the “styloid” and the “stylocarotic” syn-
drome  [1,2]. The first, so-called “classic 
styloid syndrome”, occurs after tonsillec-
tomy or another surgical procedure in 
the oropharynx and is characterized by 
isolated pain on the ipsilateral side of the 
neck in the tonsillar fossa. Other symp-
toms include dysphagia, odynophagia, 
tinnitus, a sensation of increased saliva-
tion, or a foreign body sensation in the 
throat. Very rarely, a voice change may 
also occur  [1]. Eagle hypothesized that 
these symptoms are caused by the irri-
tation of the cranial nerves V  (trigem-
inal nerve), VII (facial nerve), IX (glos-

Tab. 1. Description of the patient 
group (N = 8).

Median  
(Min.–Max.) or N (%)

sex (male) 2 (25)

age (years) 47 (30–70)

personal history 
of injury

3 (38)

symptoms

pain 8 (100)

tinnitus 4 (50)

vertigo 2 (25)

SP length

right 40 (26–60)

left 34 (24–62)

Values are expressed as median 
(minimum–maximum) or absolute 
and relative (%) frequencies.

Graph 1. Paired boxplots of the right and left SP lengths in individual patients 
(N = 8).
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Graph 2. Visualization of the association between the SP length and 
postoperative improvement (full – green, partial – blue, none – red, N = 8).
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only partially regressed, we can discuss 
both treatment failure (if the dia gnosis 
was correct), or another, so far unknown, 
cause.

Conservative treatment
Conservative treatment involves the 
use of medications, namely non-ste- 
roidal and anti-inflammatory analgesics 
in combination with antidepressants or 
anticonvulsants (gabapentin, amitrip-
tyline, valproate, carbamazepine) de-
pending on the symptoms. Minimally 
invasive therapy in the form of the ap-
plication of long-term local anaesthet-
ics with depot steroids is also possi-
ble. These can be applied intraorally to 
the tonsillar fossa after tonsillectomy or 
transcutaneously to the ligament of the 
hyoid bone  [26,27]. Physiotherapy for 
pain reduction, aiming to relax muscles 
that are over the long term compressed 
as a result of the extended SP, is another 
possible treatment modality  [9]. Con-
servative treatment is, however, often 
ineffective and in most cases, surgical 
solution is preferred. Conservative treat-
ment is being considered particularly in 
patients with borderline SP length (ap-
prox. 30 mm) or in patients who disagree 

diographic findings of elongated SP and 
ossified stylohyoid ligaments in children 
and young adults with no previous his-
tory of trauma or surgery in the orophar-
ynx. According to this theory, a gradual 
loss of soft tissue elasticity occurs at the 
interface between the lesser horns of 
the hyoid bone and the attachment of 
the stylohyoid ligament throughout life. 
This results in an increase in resistance 
while performing movement and, sub-
sequently, in the development of sec-
ondary tendonitis [25].

Curiously, none of the patients in our 
group had a  personal history of oro-
pharyngeal surgery; we can, there-
fore, say that none of our cases was the 
“classic” ES. On the other hand, a possi-
ble association with a personal history 
of trauma could be observed in three 
patients. In one patient, who under-
went intensive neck rehabilitation and 
some time later she lost consciousness 
without any cardiological defect, we can 
assume that this episode was provoked 
by increased traumatization of the sym-
pathetic plexus. Another patient was ex-
pected to suffer from the stylocarotic 
etiology (due to the symptoms de-
scribed above). As his complaints have 

in the eye and/ or in the parietal region 
may occur. As cluster headaches and mi-
graines manifest in the same way, the 
dia gnosis is easy to confuse with these 
more common problems. Rarely, apha-
sia and visual field blackouts or even 
episodes of syncope may occur. Even 
more rarely, the patient may develop ca-
rotid dissection, manifesting as recur-
rent transient ischemic attacks or even 
hemiplegia [1,15,23].

The “post-traumatic” hypothesis sug-
gests that the cause could lie in the com-
pression of the neurovascular structures 
arising from the granulation tissue re-
sulting from a  fracture of the SP or of 
the ossified ligament as a consequence 
of blunt force. This theory is supported 
by the fact that ES often develops in 
patients following car accidents or as-
saults  [6,24]. Another theory explains 
the development of complaints by un-
derlying tendonitis in the stylohyoid lig-
ament resulting from degenerative and 
inflammatory changes. It assumes that 
ossification of the SP and stylohyoid liga-
ment are relatively common anatomical 
variations. This theory could explain ra-

Tab. 2. Descriptive statistics of the 
patient group – surgery, complica- 
tions, effect of the surgery.

N (%)

side of the surgery

right 6 (75)

left 2 (25)

complications

yes 3 (38)

no 5 (62)

improvement after  
the surgery

yes 4 (50)

partial 3 (38)

no 1 (12)

overall success 7 (88)

Values represent absolute and rela-
tive frequencies (%).

Graph 3. Visualization of the association between the SP length and 
postoperative complications (yes – red, no – green, N = 8).
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to minimize the scar and make it as little 
visible as possible. One such approach 
uses the incision for a face-lift, another 
one applies a  preauricular incision ex-
tended to the inner side of the tragus. 
An endoscopic retroauricular approach 
has been also described  [37–39]. Most 
recently, a  technique using periopera-
tive CT navigation has been developed 
and described [40].

Follow-up usually takes place for a pe-
riod of one year in intervals of three 
months, the first follow-up for stitches 
removal is typically 7–10 days after the 
surgery. A  follow-up OPG and early  
initiation of physiotherapy are also rec-
ommended [32]. Several studies report 
the success rate of both surgical and 
conservative treatment to be approxi-
mately 80%; in the case of conservative 
treatment, however, the improvement 
is often rather short-lived. Nevertheless, 
problems corresponding to the preop-
erative condition may cause retraction 
of the nerve into the scar or insufficient 
shortening of the SP [13].

Outcomes in our study group
In our patient group, 88% of patients 
reported at least partial improvement 
after the surgical treatment from the ex-
traoral approach. Complete improve-
ment after surgery was more likely in pa-
tients with shorter SP lengths. The fact 
that none of the three patients with bi-
lateral SP > 45 mm improved fully pre-
sents us with a  new question: Should 
these patients be surgically treated bi-
laterally? In a way, it is logical that short-
ening of the SP only on one side when 
the SP is bilaterally excessively long 
could fail to resolve problems. However, 
this has not been studied so far and in 
view of the low number of patients in 
our study, we can state this only as a hy-
pothesis for further research. Moreover, 
it is interesting that all these patients 
suffered from problems on the side with 
the shorter SP.

Postoperative complications such 
as deficit of the mandibular marginal 

ture [31,32]. The problem of limited visi-
bility in the surgical field can be resolved 
by the use of an endoscope [33].

The extraoral (transcervical) approach 
was first described by Loeser and Cald-
well in 1942 [34]. The 4–5 cm long skin 
incision is performed submandibularly 
in an arch guided by a skin crease. The 
incision starts at the anterior margin of 
the sternocleidomastoideus (SCM) mus-
cle in its upper two-thirds. It runs two 
to three fingers from the inferior mar-
gin of the mandible and continues to-
wards the hyoid bone. Platysma and, 
subsequently, the superficial layer of 
the deep cervical fascia are intersected, 
reaching the inferior pole of the sub-
mandibular gland and the anterior bor-
der of the SCM muscle. The submandib-
ular gland is pulled anteriorly and the 
SCM muscle is pushed backward. After 
palpating the extended SP, the posterior 
bellies of the digastricus and stylohyoi-
deus muscles are pulled down. The over-
lying fascia, tendon, and periosteum 
are intersected and the surrounding tis-
sues are retracted from the tip of the SP. 
The SP periosteum is removed as much 
as possible, ideally down to the base. 
The actual styloidectomy can be per-
formed piezosurgically, using a recipro-
cating saw, drill, or Luer forceps. A vac-
uum drain is introduced and the wound 
is closed in layers [30,35,36]. The advan-
tages of the extraoral approach include 
the clear identification of surrounding 
structures, the possibility of full SP re-
section, a lower risk of airway edema or 
of bacterial infection of cervical spaces, 
and, last but not least, greater patient 
comfort. The extraoral approach is gen-
erally recommended in cases of the sty-
locarotic type to prevent the risk of dam-
age to large vessels. Unlike the intraoral 
approach, it is possible to resect both 
SPs a the same time [37]. Disadvantages 
include the necessity of general anes-
thesia, longer duration of the surgery, 
and, especially, the scar and the risk of 
facial nerve injury. Several modifications 
of this approach have been developed 

with the surgical solution. The effect of 
conservative therapy is, unfortunately, 
usually relatively short-term (months), 
but symptom improvement can help us 
dia gnose ES. It can be also used in the 
post-operative period [28,29]. Another, 
although rarely used, approach that 
can be considered borderline between 
surgical and conservative treatment is 
manual breakage of the SP under local 
anesthesia through the intraoral ap-
proach. This technique is, however, con-
sidered relatively ineffective, not provid-
ing relief in most cases. Moreover, it is 
associated with a high-risk of damage to 
the important structures in the vicinity 
of the SP. For these reasons, it is usually 
not used these days [30].

Surgical treatment
The two most common surgical ap-
proaches are the intraoral and extraoral 
approach. In the intraoral approach, the 
surgeon first locates the SP in the ton-
sillar fossa. If a tonsil is present, it is re-
moved in the first step. The incision is 
then made anteriorly to the tonsillar 
fossa and, after palpating the tip of the 
SP, it is bluntly dissected and exposed in 
the cranial direction as far as possible. 
The periosteum is dissected and the SP 
is resected as far as possible (or as nec-
essary). Finally, the muscles and mucosa 
are sutured in layers. When using the in-
traoral approach, the SP cannot be re-
sected up to the base, but even partial 
resection can lead to the resolution of 
the problems. This method is safe, sim-
ple and quick, with the additional major 
advantage of the absence of a scar on 
the neck. The surgery itself can even be 
performed under local anesthesia. The 
disadvantages include the possible risk 
of infection of the deep neck spaces, the 
risk of damage to large vessels, the lim-
ited visibility of the surgical field, and 
only partial resection of the SP. Despite 
being a safe surgical technique, it is not 
recommended for bilateral SP resection 
due to the high postoperative discom-
fort and risk of airway edema or contrac-
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toms including pain in the orofacial re-
gion or pharynx, otalgia, dysphagia, 
headache, sensation of a  foreign body 
in the neck, pain in the submandibular 
region or pain when sticking the tongue 
out. This is especially true in patients 
with temporomandibular joint disease 
as well as in those with post-traumatic 
conditions or problematic teething or 
wisdom teeth removal. When this dia g-
nosis is suspected, it is advisable to per-
form a CT scan with 3D reconstruction 
and determine the length of the SP. ES 
can be treated by conservative meth-
ods but surgical solutions are chosen 
more often due to their relatively high 
and long-term success rate. It is, how-
ever, necessary to respect the anatom-
ical placement of the SP and bear in 
mind the possible complications of the 
surgery, especially in patients with long 
SP (approx. over 45 mm). Our results 
also suggest that in patients with bi-
laterally extremely long SPs, further re-
search should focus on answering the 
question of whether bilateral surgery 
could be more successful than simply 
performing surgery on the symptomatic  
side.
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branch of the facial nerve (n. VII), limited 
sticking the tongue out (n. XII), or velo-
pharyngeal insufficiency (n. IX) occurred 
in three cases of our group, all of them 
were cases with surgical removal of rel-
atively large parts of the SP. Recovery of 
the facial nerve (n. VII) function occurred 
within 1 year after surgery. Rehabilitation 
with a  physiotherapist was part of the 
post-operative care. In another patient 
with velopharyngeal closure deficiency 
(n. IX), improvement occurred sponta-
neously after 4 months, but the situation 
was complicated by the follow-up opera-
tion – thyroidectomy, when the recurrent 
laryngeal nerve was affected. The fact 
that all complications occurred in cases 
with SP original lengths over 45 mm indi-
cates that it is necessary to be extremely 
cautious when performing surgery on 
patients with such extremely long SP – in 
such cases, the nerves often run in very 
close vicinity of the removed bone.

Neuropraxia of the cranial nerve XII 
has been described in the literature 
as a  complication caused by its irrita-
tion during the unavoidable manipula-
tion of this nerve in the vicinity of the SP, 
which temporarily manifested as limited 
sticking the tongue out, which spon-
taneously diminished after 6  months. 
Speech and swallowing were not af-
fected  [41]. We have also encountered 
complications associated with the dam-
age to the cranial nerve XII leading to 
limited sticking the tongue out in our 
third patient. The condition was com-
plicated by an injury to the nerve IX as 
well. After 8  months from the surgery, 
the condition was improving but has not 
reached full recovery.

As recommended in the literature [32], 
a follow-up OPG is performed in all pa-
tients in our department and if a post-
operative complication is detected, reha-
bilitation/ physiotherapy shortly follows.

Conclusions
In view of the wide spectrum of clini-
cal manifestations, ES should be kept 
in mind in patients coming with symp-
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