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ABSTRACT
The styloid process is a long cylindrical process arising 
from the temporal bone. It is usually 20-30 mm long. If it 
is more than 30 mm long, it is said to be elongated styloid 
process. It may be due to ossification of stylohyoid ligament 
and may be unilateral or bilateral. The material for the pres-
ent study comprised of a skull prepared in the Department 
of Anatomy, Govt. Medical College, Amritsar after routine 
undergraduate dissection. The styloid processes in the said 

skull were elongated on both the sides, the length being 76 
mm on right and 71 mm on left side. These were fused with 
the hyoid bone at site of lesser cornua. A knowledge of such 
variation may be of interest not only for anatomist but also 
for physicians and surgeons. An elongated styloid process 
may be responsible for different sets of clinical features 
like cervicofacial pain or feeling of foreign body in pharynx. 
These may be attributed to compression of some neural or 
vascular structure by it.  
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InTRoduCTIon
Styloid process of temporal bone is a long, cylindrical, bony 
projection attached to the base of the skull and extends down-
wards, forwards and slightly medially. It gives attachment to 
the muscles and ligaments which have a role in mastication 
and swallowing [1]. One of these ligaments, the stylohyoid 
ligament passes downwards and forwards from its extremity 
to the lesser horns of the hyoid bone [2]. Usually the styloid 
process is 20- 30 mm long [3]. If it is > 30 mm long, it is said 
to be elongated styloid process. It may be due to ossification 
of stylohyoid ligament and may be unilateral or bilateral [1].

Elongation of styloid process and or ossification of stylohyoid 
ligament may result in styloid stylohyoid syndrome which is 
also known as Eagle syndrome, elongated styloid process 
syndrome, styloid process- carotid artery syndrome, sty-
lohyoid syndrome or styloid process neuralgia [4].

According to Kim et al [5] the elongation was Ist described in 
1652 by an Italian surgeon Marchetti and Eagle [6] coined the 

term styalgia to describe the pain associated with elongation 
of styloid process. He primarily described the two types of 
syndrome associated with elongated styloid process in 4% of 
population and stressed that not all cases of elongation are 
symptomatic [7]. The classic styloid syndrome is usually seen 
after tonsillectomy as pharyngodynia localised in the tonsillar 
fossa, sometimes with dysphagia, odynophagia, hypersaliva-
tion, foreign body sensation and more rarely by temporary 
voice changes, all of which presumably occur when tight-
ened tonsillectomy scar tissue moves across the tip of the 
elongated styloid process during functional movements. The 
stylo-carotid syndromes (Carotidynia and Ernst syndrome) are 
due to compression of the internal and /or the external carotid 
arteries and especially their perivascular sympathetic fibers, 
resulting in a persistent pain radiating to the carotid territory, 
as headache, chronic neck pain, pain upon turning the head 
and pain radiating to the eye. Ear pain and vertigo are other 
possible complaints. Patients with any of these clinical mani-
festations may thus present to dental, otorhinolaryngology, 

[Table/Fig-1]: Bilaterally elongated styloid process  [Table/Fig-2]: Fusion of styloid process with hyoid bone at site of lesser cornua [Table/Fig-3]: Medial 
extent of tips of two styloid processes
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ophthalmology or neurosurgery department with a plethora 
of complaints [8].

Earlier many reports on elongated styloid process have been 
published but such long and thick styloid process and that 
too on both the sides is rarest of the rare anomalies, so is be-
ing reported in this article.

CASe RepoRT
During the routine preparation of skulls in the department 
of anatomy we came across a skull which had enormously 
elongated styloid process with ossified stylohyoid ligament on 
both the sides [Table/Fig-1]. On right side, its total length from 
lower margin of tympanic plate upto tip of styloid process was 
76 mm. At base its anteroposterior diameter was 8 mm and 
transeverse diameter was 6 mm. At a distance of 36 mm from 
base there was a swollen area of length 8 mm, AP diameter 
12 mm and transverse diameter 7 mm. Then its diameters 
decreased towards tip and the minimum diameters just be-
fore its tip were 4 mm X 2 mm. At the tip the styloid process 
again dilated to the diameters 6 mm X 4 mm. It has been 
described in the report that the first swelling at the distance 
of 36 mm from the base could be the site of fusion between 
actual styloid process and stylohyoid ligament since the sty-
lohyoid ligament is ossified in this specimen, it could not be 
seen as a ligament. Thus the proximal 36 mm represented the 
actual styloid process and distal part represented the ossi-
fied stylohyoid ligament. The apical dilatation represented the 

site of fusion between stylohyoid ligament and lesser horn of 
hyoid bone. This has been shown in the [Table/Fig-2], where 
the distal end of ossified stylohyoid ligament thus fused with 
the hyoid bone at the site of lesser horn.

On the left side, the total length of the styloid process was 71 
mm from lower margin of tympanic plate upto tip of styloid 
process. At base the AP diameter was 7 mm and transverse 
diameter was 5 mm. But on this side, at a distance of just 5 
mm from base, a swelling representing site of fusion between 
styloid process and ossified stylohyoid ligament was seen. It 
had 6 mm length, 12 mm anteroposterior diameter and 6 mm 
transverse diameter. Thereafter the styloid process decreased 
in its thickness till just before the tip where it was 4 mm an-
teroposteriorly and 2 mm transversely thick. Then again at the 

[Table/Fig-4]: Measurement of angle on medial side between long axis of right styloid process and base of skull [Table/Fig-5]: Measurement of angle on 
medial side between long axis of left styloid process and base of skull  [Table/Fig-6]: Measurement of angle on anterior side between long axis of styloid 
process and base of skull

[Table/Fig-7]: Radiograph of the two styloid processes

types nomenclature Radiographic Appearances

I Elongated Uninterrupted integrity of styloid 
image (>25- 28mm)

II Pseudo-Articulated Styloid process is joined to the 
mineralised stylomandibular or 
stylohyoid ligament by a single 
pseudo articulation, usually located 
superior to inferior border of the 
mandible.

III Segmented Short or long continuous portions of 
the styloid process or uninterrupted 
segments of mineralized ligament.

Patterns Radiographic Appearances

Calcified Outline Thin radiopaque cortex and a central lucency 
that constitutes most of the process

Partially Calcified Thicker radioopaque outline with almost 
complete opacification as well as small 
and occasionally discontinuous radiolucent 
core.

Nodular Complex Knobby or scalloped outline which may 
be partially calcified with varying degree of 
central radiolucency.

Completely Calcified Totally radiopaque with no evidence of 
radiolucent interior.

[Table/Fig-8]: Morphological Characteristics of Styloid Process

[Table/Fig-9]: Patterns of Calcifications
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tip it dilated to 6 mm X 4 mm. The distance between the in-
ner edges of tips of the 2 styloid process was only 26 mm. A 
vertical line extended upwards from the inner edge of the tip 
of right styloid process was touching the base of skull at me-
dial margin of occipital condyle near its anterior end. A similar 
line on left side touched approximately the middle of occipital 
condyle [Table/Fig-3]. Thus the tips of the two elongated sty-
loid processes were coming in line with articular facets of the 
cervical vertebrae or were in close apposition with them.

On both the sides the angle between long axis of styloid pro-
cess and base of skull was 68º [Table/Fig-4,5] on medial side 
and 80º on anterior side [Table/Fig-6]. Thus these were tilted 
by 68º medially and 80º anteriorly.

On radiological examination, right styloid process had a thick 
ossified cortex from base till tip with a central thin non-os-
sified canal. Even at junction of styloid process and ossified 
stylohyoid ligament there was a swelling which represented 
pseudoarthosis because of translucent space in it. On the 
left side also the cortex was thick and ossified with a central 
thin non ossified canal. However on this side, the canal was 
interrupted at places. The junction between styloid process 
and ossified stylohyoid ligament had a very thin cavity [Table/
Fig-7].

dISCuSSIon 
Massey [9] found only 11 cases of an elongated styloid pro-
cess out of 2000 cases. On the contrary, Rastrepo et al [10] 
estimated that 4% of the population might be having an elon-
gated styloid out of which only 4-10% would be symptomatic. 
Cawich et al [11] claimed that elongated styloid process is 
seen 4 times more in males than in females and 75% of cases 
of elongation are usually bilateral. Inspite of all these reports, 
the present case is unique being bilaterally elongated styloid 
process with length > 70 mm.

Langlais et al [12] proposed a radiographic classification 
of elongated and mineralised stylohyoid ligament complex 
based on types of elongation and patterns of calcification of 
stylohyoid ligament are shown in [Table/Fig-8,9].

Accordingly, the right as well left styloid processes fit into type 
II with partially calcified pattern.

onTogeny
There have been various attempts at explanation of its patho-
genesis, which remains debatable. According to Steinmann 
[13], ossified stylohyoid ligament is a congenital anomaly.  

The cartilage of the second pharyngeal or hyoid arch (Reich-
ert’s cartilage) gives rise to the stapes, styloid process, sty-
lohyoid ligament, lesser horn and upper part of the body of 
hyoid bone [14]. The stylohyoid chain components are derived 
embryologically in four distinct segments: tympanohyal, sty-
lohyal, ceratohyal and hypohyal segments. These segments 
are derived from Reichert’s cartilages that ossify in two parts. 
The styloid process develops from tympanohyal and stylohyal 
segments that usually fuse at puberty. The lesser horn of the 

hyoid bone arises from the hypohyal segment. Connecting 
these two structures, the stylohyoid ligament originates from 
the ceratohyal segment [15]. 

Actual cause of elongation is poorly understood. Several the-
ories are proposed:

1.  Congenital elongation due to persistence of a cartilagi-
nous anlage in the stylohyal.

2.  Calcification of the stylohyoid ligament by an unknown 
cause.

3.  Growth of Osseous tissue at the insertion of the stylohyoid 
ligament.

Murtagh et al., [16]

ClInICAl ImplICATIonS
An elongated styloid process usually remains asymptomatic 
but has also been linked with Eagle’s syndrome known as 
styloid stylohyoid syndrome, elongated styloid process syn-
drome, styloid process carotid artery syndrome, stylohyoid 
syndrome or styloid process neuralgia [4]. It is characterised 
by sensation of having a foreign body in pharynx causing dys-
phagia, odynophagia and earache. There may be nagging or 
aching sensation in throat similar to chronic pharyngitis [7]. It 
can also cause vertigo, tinnitus, dysphonia, carotidynia, pain 
on turning the head, decreased mandibular opening, change 
in voice, hypersalivation and alteration in taste [15]. It is the 
direction and curvature of styloid process which are more im-
portant than its length in causing symptoms [17]. Diagnosis 
can usually be made by digital palpation of styloid process in 
tonsillar fossa which increases the pain. Also relief of symp-
toms with injection of anaesthetic solution into tonsillar fossa 
is highly suggestive of this diagnosis [18].

The pathophysiological mechanism of symptoms is not very 
clear. However following theories are proposed.

i. Traumatic fracture of styloid causing proliferation of gran-
ulation tissue, which compresses the adjacent struc-
tures.

ii. Compression of adjacent nerves, glossopharyngeal, low-
er branch of trigeminal or chorda tympani.

iii. Stylohyoid insertion tendonitis.

iv.  Irritation of pharyngeal mucosa by direct compression or 
post tonsillectomy scarring.

v. Impingement of carotid vessels, producing irritation of 
sympathetic nerves in the arterial sheath.                                                                                           

Kolagi et al., [2]

vi.  Mucopolysacchridosis and diffuse idiopathic skeletal hy-
perostosis.

vii.  Endocrinal disorders in postmenopausal women.

viii. Malformation of styloid apparatus associates with malfor-
mation of atlanto occipital hinge.                                                                                                  

Fini et al., [19]                                                                                                         

Differential diagnosis in patients with similar symptomatology 
include temporomandibular joint diseases, trigeminal, sphe-
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nopalatine or glossopharyngeal neuralgias, temporal arteritis, 
chronic pharyngotonsilitis, otitis media, external otitis, mas-
toiditis, dental pain, improperly fitting dental prostheses, sub-
mandibular sialadenitis or sialolithiasis, true pharyngeal foreign 
bodies and tumors of the pharynx or tongue base etc [20], 
laryngopharyngeal dysesthesia, temporomandibular arthritis, 
hyoid bursitis, sluder’s syndrome, histamine cephalgia, clus-
ter type headache, esophageal diverticula, cervical vertebral 
arthritis and migraine- type headache should also be consid-
ered [21].

Treatment of such cases may be conservative or surgical. 
Former includes antiepileptics, antihistaminics, vasodialators, 
neuroleptics, antidepressants and tranquilizers [22]. Injection 
of corticosteroids diluted in local anaesthetic close to sty-
loid process is another alternative and is diagnostic as well 
as palliative [8]. Surgical removal has been described both 
intraorally as well as extraorally but there are reports of recur-
rence of symptoms postoperatively, questioning the benefits 
of surgical technique [23].
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