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Abstract

Objectives: Eagle’s syndrome is caused by an elongated or mineralised styloid process and characterised by facial
and pharyngeal pain, odynophagia and dysphagia. Diagnosis is based on clinical findings. However radiologic
imaging, like panoramic radiograph, helps to confirm the diagnosis.

There are different treatments of the Eagle’s syndrome. Anti-inflammatory medication (carbamazepime, corticos-
teroids) and/or surgical interventions are established. The aim of the different surgical techniques is to resect the
elongated styloid process near the skull base.

Study Design: A transoral, retromolar, para-tonsillar approach was performed to expose and resect the elongated
calcified styloid process in a consecutive series of six patients. The use of different angled ring curettes, generally
used in hypophysis surgery, facilitated the preparation of the styloid process through the surrounding tissue to the
skull base, without a compromise to the surrounding tissue.

Clinical examinations were performed pre- and postoperatively (3 month and after 1 year after surgery) in all
patients.

Results: No intra- or postoperative complications were observed. The hypophysis ring curettes facilitated the
preparation of the styloid process to the skull base.

Conclusions: The transoral, retromolar, para-tonsillar approach is a secure and fast method to resect an elongated
symptomatic styloid process. Side effects of the classical transoral trans-tonsillar approach did not occur.
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Introduction

Eagle’s syndrome was first described in 1937 by Eagle
and refers to a rare constellation of neuropathic and vas-
cular occlusive symptoms caused by a pathologic elon-
gation of the styloid process and/or styloid chain (1).
Eagle described two different symptoms of the styloid
syndrome (2,3). The classical Eagle’s syndrome appears
after tonsillectomy or cervical trauma while the stylo-
carotid syndrome is suggested to be caused by a me-
chanical irritation of the sympathetic plexus in the wall
of the carotid arteries (3,4).

Eagle and others stated that a normal styloid process
is about 25-29 mm in length and any length beyond is
elongated (1,5). Mineralisation or calcification of the
styloid complex can cause this elongated styloid proc-
ess and is seen in 2-28% of the general population (6).
Therefore only 4-10% of all subjects with an elongated
styloid process are symptomatic (7,8).

Patients with the classical Eagle’s syndrome often are
misdiagnosed for a long time and treated in terms of
some functional temporomandibular joint dysfunctions
and disorders (TMJ) or unspecific glossopharyngeal, oc-
cipital or sphenopalatine neuralgia (8). Given to the many
variations of clinical presentation of the classical Eagle’s
syndrome a careful recording of the patient’s history and
the present symptoms is necessary. The clinical exami-
nation and the palpation of the elongated styloid process
through the fossa tonsillaris is very helpful and specific
(3,8). While the styloid process normally cannot be pal-
pated in this side, it is easy to palpate an elongated. This
palpation often recreates the specific, particular neural-
gia and allows a differentiation to temporomandibular
joint dysfunctions and disorders (8-10). A particular face
and neck pain can be specifically exacerbated by a forced
neck flexion, extension and contralateral rotation in pa-
tients with Eagle’s syndrome and not in patients with
TMIJ (11). Other clinical symptoms like a pharyngeal for-
eign body sensation or dysphagia are even leading to the
diagnosis of an Eagle’s syndrome (10,11).

After an exact clinical examination a conventional ra-
diograph (e.g. panoramic radiograph) can help to con-
firm the clinical diagnosis by the presentation of an
elongated, calcified styloid process or styloid ligament.
The elongated styloid process often presents as elon-
gated, pseudo-articulated or segmented (12-14), (Fig. 1).
A spiral CT with 3D-reconstruction can illustrate the
anatomical structures in detail (11).

Amongst others the treatment depends also on the
specialist who first saw the patient. The non-invasive
management is the first line for the neuropathic seque-
lae of the Eagle’s syndrome (15). So many patients with
a unspecific neuralgia caused by Eagle’s syndrome are
treated pharmacologically by the application of non-
steroidal anti-inflammatory medications or even car-
bamazepime, valporate, gabapentin or amitriptyline
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Fig. 1. Conventional panoramic view of two patients with an Eagle’s
syndrome. The calcified, elongated styloid process was elongated (a)
or pseudo-articulated (b).

(2,6,9). Other pharmaceutical treatment like the trans-
pharyngeal, image guided steroid and lidocain injec-
tion has shown no long-term substantial effectiveness
and the disease recurred to the most patients after 6-12
month (10,16). The non-invasive, pharmaceutical thera-
py can provide temporary relief and may be an option
for patients refusing surgical treatment.

The second and permanent line of the specific therapy of
the Eagle’s syndrome is the surgical (9,16). The surgical
shortening and resection of the abnormal styloid proc-
ess, first described by Eagle (3), can lead to a persistent
absence of the clinical symptoms. Two major proce-
dures of the surgical treatment of Eagle’s syndrome are
known and controversially discussed: the extraoral cer-
vical or retroauricular approach and the classical tran-
soral approach through the fossa tonsillaris (15,17-20).
Both have some considerable advantages and disadvantag-
es and should be performed individually in respect to the
patient’s circumstances and the surgeon’s experience.

Material and Methods

Six patients suffering from Eagle’s syndrome were ret-
rospectively analysed.

The surgical procedure to resect the elongated symp-
tomatic styloid process was performed by a transoral,
retromolar, para-tonsillar approach between 01/2008 —
1/2009 in our department.

-Clinical evaluation

Most patients’ complained about an ipsilateral pharyn-
geal foreign body sensation, a dysphagia and a painful
limitation of neck mobility to the affected side (Table
1). Other symptoms like odynophagia, painful trismus,
vertigo were less specific and less common.
-Radiographic imaging

In all patients the length of the symptomatic and non-
symptomatic styloid process was analysed by a digital,
conventional panoramic radiograph (Orthophos Plus
DS, Sirona, Wels, Austria).
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Table 1. Chief preoperative (subjective) symptoms (n=7).
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Patients (n=6)

Symptoms DU GT FI FS FS GN DA Total
(right) | (left)

Dysphagia + + + + + + + 100%
Otalgia + + 29%
Odynophagia + 14%
Limited painfull neck + + + + + + 86%
movement
Painful trismus + + 29%
Limited painful tongue | + + 29%
movement
Limited painful + + + 43%
mandibular movement
Pharyngeal foreign + + + + + + + 100%
body sensation
Vertigo + 14%
Tinnitus 0%
Ocular pain 0%

The elongated and the styloid processes on the affected
and non-affected side were measured (in mm) using the
measurement program of the Orthophos Plus DS (by
Sirona, Wels, Austria). The magnification factor (1.2-
times) of the dental panoramic view was automatically
corrected by using the special software SIDEXIS.
-Surgical procedure

Surgical procedures were performed in general anaes-
thesia. A preoperative, prophylactic single-shot antibi-
otic therapy was done with cefuroxime 1500 mg (INNO
PHARM, 31028 Gronau/Leine, Germany).

A transoral, retromolar, para-tonsillar approach, similar
to the procedure described in 2011 by Raychowdhury
(21), was performed in all patients.

A vertical incision of 2-3 cm was made in the lingual mu-
cosa of the ascending upper jaw (schematic presentation,
Fig. 2). The tip of the elongated styloid process was identi-
fied by deep digital palpation and exposed by blunt dis-
section (Fig. 2). The periost was incised on the tip of the
elongated styloid process. The styloid process was stripped
free of the surrounding tissue and attached ligaments by
using different angled (45 to 60 degree) hypophysis ring
curettes (Fig. 3) from 0.2 to 0.4 cm in diameter (Fehling
Instruments GmbH & Co. KG, Karlstein, Germany). The
styloid process could be easy exposed until the basis near
the skull base. The free and naked styloid process was fi-
nally removed from the temporal bone near the skull base
by using a small Luer Bone Rongeur or a neurosurgical
bone punch (Martin GmbH & CO.KG, Tuttlingen, Ger-
many). After removing the elongated styloid process the
mucosa was primarily closed with absorbable sutures.
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Fig. 2. Schematic presentation of the retromolar, paratonsillar ap-
proach (a) and the tip of the elongated styloid process (b). After
blunt dissection the styloid process could be identified and eas-
ily preparated to the skull base by using a round hypophysis ring
curette. After the resection near the scull base by a small luer
bone rongeur or neurosurgical bone punch the mucosal defect was
closed primarily.

The patient with the bilateral symptomatic styloid proc-
ess was treated separately for each side to avoid great
postoperative discomfort (19).

Clinical examination was done 1 and 3 weeks, 3 month
and one year postoperatively. One year after the operation
an evaluation of the Eagle’s specific symptoms was done.
-Statistics

Mean values are given with standard deviations.
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Fig. 3. Clinical presentation of the intraoperative use of a ring curette
(a). Different angled (45 to 60 degree) hypophysis ring curettes were
used to prepare the styloid process to the skull base (Fehling Instru-
ments GmbH & Co. KG, Karlstein, Germany, b).

Results

Six patients with the clinical and radiographic diagno-
sis of an Eagle’s syndrome were included in this study
(Table 2). There were two men and four women. One
woman showed a bilaterally symptomatic styloid proc-
ess and was treated separately for each side (n=7).

Retromolar, para-tonsillar approach for the Eagle syndrome

fected and 30.7+10.7 mm on the non affected side (Table
2). Compared to the findings of Eagle the styloid proc-
ess (normally: 25-29 mm) was even elongated on the
asymptomatic side in these patients (1,5). So it seems
that these patients tended to develop an elongation (22).
Postoperative all patients experienced moderate pain
in the first week and mild dysphagia for 2 to 3 weeks.
One year after the operation an evaluation of the Eagle’s
specific symptoms was done. A complete remission of
all preoperatively stated complaints and symptoms was
seen in 5 patients. Only one patient (female, 48 years)
still complained about a less extensive pharyngeal for-
eign body sensation (partial remission, Table 2).

The surgical procedure was easy to perform and fast
(operation time: 29.4£7.9 min). No intra- or postopera-
tive operation-associated side effects like retropharyn-
geal infection or airway edema were seen (Table 3).
There was a moderate swelling of the mucosa for 3-4
days. Wound healing was in time and there was no post-
operative infection.

Discussion

The elongation of the styloid process is not uncommon,
but the true Eagle’s syndrome is a rare disease (6,10).
Most patients with an elongated and mineralized styloid
process are asymptomatic and do not need any treat-
ment. When symptoms exist the severity of the symp-
toms does not correlate with the length or the extent
of the mineralized process (8). So the diagnosis of an
Eagle’s syndrome is often difficult and the differential

Table 2. Distribution of patients, gender, age, individual length of the symptomatic and asymptomatic styloid process, operation time and the

postoperative outcome.

Initials | Sex Age Affected | Length (mm) | Length (mm) Operation Postoperative Re-
Side affected side normal side time (min) sults
DU male 54 right 55.32 35.82 23 complete remission
GT male 28 left 71.74 471 32 complete remission
FI female 77 left 41.79 23.01 45 complete remission
FS female 50 both 3399'.3384(852;) ;g complete remission
GN female 48 left 45,47 22.42 22 partial remission
DA female 42 right 46,75 25.31 31 complete remission
49.8+16.1 48.5+11.6 30.7+10.7 29.4+7.9

The patients’ mean age was 49.8+16.1 years (range from
28 to 77 years). None of the patients had a previous his-
tory of tonsillectomy or head and neck trauma.

Radiographic imaging showed different forms of the
elongated, symptomatic styloid processes on the af-
fected side, like elongated (Fig. 1) or pseudo-articulated
(Fig. 1). The elongated styloid process (conventional
panoramic radiograph) was 48.5+11.6 mm on the af-
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diagnoses include all conditions causing orofacial pain
(10,15,23). Medical history is the main guide to diagno-
sis, however palpation of the elongated styloid process
and radiological examination (panoramic radiograph,
computed tomography) are combined to confirm the
diagnosis (11). The conventional panoramic radiograph
is the preferred radiological examination in our depart-
ment, because the elongation of the styloid process can
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Table 3. Advantages and disadvantages of the intra- and extroral approach to resect the styloid process.

Intraoral approach

Extraoral approach

Advantage Disadvantage

Advantage Disadvantage

No external incision
injury

Poor carotid artery access in case of

Weakness of mandibular
branch of facial nerve (tran-
sient)

Adequate exposure of the
process

Short operation time Airway edema

No airway edema Extraoral scar

No bilateral styloidectomy

Bilateral styloidectomie in
same sitting

Long operation time

Infection of the retropharyngeal
space with intraoral contents

Trismus

be demonstrated clearly and the effective radiation dose
(0.002 mSv) is low (24). A spiral CT with 3D-recon-
struction (bone window) can illustrate the anatomical
structures of the styloid process more in detail (11), but
the effective radiation dose (about 1.89 — 0.2 mSv) is
100-1000-times higher than a conventional orthopan-
tomogramm. So the choice of the radiologic imaging
has to be considered carefully according to the Inter-
national Atomic Energy Agency radiological protection
of patients.

Eagle’ syndrome can be treated conservatively, surgical
or both. Nonsurgical treatment with steroid hormones,
anti-epileptic and anti-histamine drugs were often pro-
posed for the treatment of Eagle’s syndrome. Clinical
studies showed, that there is no real long term positive
effect and 6-12 month after the conservative, non-surgi-
cal treatment the symptoms often recurred (9,16). The
most satisfying and effective method to eliminate the
symptoms caused by an elongated styloid process is its
surgical shortening (3,22).

Different surgical procedures and approaches to the
styloid process have been described in literature so far
(17-23). All of them seem to have some considerable
advantages and disadvantages (Table 3). The external
approach is favoured by some surgeon because of its ad-
equate exposure of the process and the associated struc-
tures, the transoral approach because of its simplicity
and velocity (11,22). However there are severe compli-
cations that have to be considered. The external incision
and postoperative scar on the neck can be avoided by
using a transoral approach, but the poor visualisation
of the operation field is a considerable disadvantage.
Matsumoto et al. described the benefit to identify small
vessels and nerves and allows the surgeon to avoid inju-
ries by the use of an endoscope at the beginning of the
operation (25). In case of an intra-operative injury of
the carotid arteries with massive bleeding there is only
a poor access to the anatomical structures. The expo-
sure of the retropharyngeal space to the intraoral con-
tents may even elevate the infection risk by intraoral
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bacterial (23). The transoral, retromolar, para-tonsillar
approach performed in this study showed no severe side
effects (21). There were no intraoperative complications
like bleeding or nerve injury and no postoperative in-
fection or airway oedema.

In conclusion, the intraoral, retromolar, para-tonsillar
approach is a good method to treat patient with a clini-
cally and radiological approved Eagle’s syndrome. The
use of a hypophysis ring curette facilitates the prepara-
tion of the styloid process to the skull base without any
damage of the surrounding tissue. The resection can be
easily done with a small luer bone rongeur or a neuro-
surgical bone punch.

The poor visualisation of the operation field in a tran-
soral approach needs the surgeon to be experienced and
to be familiar with the anatomical structures, the opera-
tion technique and the handling of possible complica-
tions. An endoscopic resection control on the skull base
can be useful.

References

1. Eagle WW. Elongated styloid process. Archives of Otolaryngol-
ogy. 1937;25:584-7.

2. Eagle WW. Elongated styloid process: further observations and a
new syndrome. Archives of Otolaryngology. 1948;47:630-40.

3. Eagle WW. Elongated styloid process, symptoms and treatment.
Arch Otolaryngol. 1958;67:172-6.

4. Veena kM, Ashiwini SS, Jagadihchandra H. Carotid artery syn-
drome: a case report. ] Morphol Sci 2012;29:58-9.

5. Kaufman SM, Elzay RP, Irish EF. Styloid process variation. Ra-
diologic and clinical study. Arch Otolaryngol. 1970;91:460-3.

6. Gossman JR Jr, Tarsitano JJ. The styloid-stylohyoid syndrome. J
Oral Surg. 1977;35:555-60.

7. Rechtweg JS, Wax MK. Eagle’s syndrome: a review. Am J
Otolaryngol. 1998;19:316-21.

8. Yetiser S, Gerek M, Ozkaptan Y. Elongated styloid process: diag-
nostic problems related to symptomatology. Cranio. 1997;15:236-41.
9. Fusco DJ, Asteraki S, Spetzler RF. Eagle’s syndrome: embryology,
anatomy, and clinical management. Acta Neurochir. 2012;154:1119-
26.

10. Diamond LH, Cotrell DA, Hunter MJ, Papageorge M. Eagle’s
syndrome: a report of 4 patients treated using a modified extraoral
approach. J Oral Maxillofac Surg. 2001;59:1420-6.

11. Beder E, Ozgursoy OB, Karatayli OS, Anadolu Y. Current diag-



Med Oral Patol Oral Cir Bucal. 2014 Jan 1;19 (1):e61-6.

nosis and transoral surgical treatment of Eagel’s syndrome. J Oral
Maxillofac Surg. 2005;63:1742-5.

12. Correll RW, Jensen JL, Taylor JB, Rhyne RR. Mineralization
of the stylohyoid-stylomandibular ligament complex. A radiographic
incidence study. Oral Surg Oral Med Oral Pathol. 1979;48:286-91.
13. Goldstein GR, Scopp IW: Radiographic interpretation of calci-
fied stylomandibular and stylohyoid ligaments. J Prosthet Dent.
1973;30:330-4.

14. Langlais RP, Miles DA, Van Dis ML. Elongated and mineral-
ized stylohyoid ligament complex: a proposed classification and re-
port of a case of Eagle’s syndrome. Oral Surg Oral Med Oral Pathol.
1986;61:527-32.

15. Fini G, Gasparini G, Filippini F, Becelli R, Marcotullio D. The
long styloid process syndrome or Eagle’s syndrome. J Craniomaxil-
lofac Surg. 2000;28:123-7.

16. Gervickas A, Kubilius R, Sabalys G. Vlinic, diagnosis and treat-
ment peculiarities of Eadle’s syndrome. Stomatol Bal Dent Maxil-
lofac J. 2004;6:11-3.

17. Martin TJ, Friedland DR, Merati AL. Transcervical resec-
tion of the styloid process in Eagle syndrome. Ear Nose Throat J.
2008;87:399-401.

18. Buono U, Mangone GM, Michelotti A, Longo F, Califano L. Sur-
gical approach to the stylohyoid process in Eagle’s syndrome. J Oral
Maxillofac Surg. 2005;63:714-6.

19. Chrcanovic BR, Custodio AL, de Oliveira DR. An intraoral sur-
gical approach to the styloid process in Eagle’s syndrome. Oral Max-
illofac Surg. 2009;13:145-51.

20. De Souza Carvalho AC, Magro Filho O, Garcia IR Jr, de Holanda
ME, de Menezes JM Jr. Intraoral approach for surgical treatment of
Eagle syndrome. Br J Oral Maxillofac Surg. 2009;47:153-4.

21. Raychowdhury R. The extra-tonsillar approach to the styloid
process. BrJ Oral Maxillofac Surg. 2011;49:¢40-1.

22. Strauss M, Zohar Y, Laurian N. Elongated styloid process syn-
drome: intraoral versus extraoral approach for styloid surgery.
Laryngoskope. 1985;95:976-9.

23. Chase DC, Zarmen A, Bigelow WC, McCoy JM. Eagle’s syn-
drome: a comparison of intraoral versus extraoral surgical approach-
es. Oral Surg Oral Med Oral Pathol. 1986;62:625-9.

24. Lorenzen M, Wedegirtner U, Weber C, Lockemann U, Adam G,
Lorenzen J. Dose optimization for multislice computed tomography
protocols of the midface. 2005;177:265-1.

25. Matsumoto F, Kase k, Kasai M, Komatsu H, Okizaki T, Ikeda
K. Endoscopy-assisted transoral resection of the styloid process in
Eagle’s syndrome. Case report. Head Face Med. 2012;8:21-4.

Conflict of Interest
All authors declare no conflict of interest.

€66

Retromolar, para-tonsillar approach for the Eagle syndrome



