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Fracture of the Styloid Process: 
A Case Report and Review of the Literature 

MICHAEL MILORO, DMD, MD* 

Trauma to the styloid process of the temporal bone 
appears to be an extremely rare occurrence,’ although 
this is probably largely attributable to a failure in ade- 
quate recognition and diagnosis. The actual incidence 
of styloid process fracture is very much higher than 
has been reported. The literature contains a paucity of 
articles devoted to fracture of the styloid process and 
its management, with only 20 cases published in the 
English literature since the turn of the century (Table 
1). This report describes a case of traumatic styloid 
process fracture associated with bilateral mandibular 
fractures that was managed conservatively. 

Report of Case 

A 37-year-old white man came to the Hospital of the 
University of Pennsylvania Emergency Department com- 
plaining of increasing pain and swelling of over the past 24 
hours after having sustained blunt trauma to his left jaw from 
an elbow during a basketball game one day before. The 
patient stated that when he was hit he immediately heard a 
popping sound and that since the injury he has noticed that 
his teeth did not come together normally, he could not open 
his mouth very wide, and his left lower lip and chin were 
numb. Additionally, he described a burning pain below his 
right ear, which radiated to his right submandibular region 
and was exacerbated both when he turned his head to the 
left and when he swallowed. He denied any other associated 
complaints. His medical history was noncontributory, except 
for recovering from alcohol addiction and having a 25pack- 
year smoking history. His surgical history included a tonsil- 
lectomy and adenoidectomy as a child, and he had an allergy 
to penicillin. 

On physical examination, he was a well-developed, well- 
nourished man in no acute distress complaining of left jaw 
pain. He was afebrile and his vital signs were stable. There 
was moderate left facial edema and slight erythema and 
warmth over his left mandible, which was tender to palpa- 
tion. There was a palpable step-deformity in the left mandib- 
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ular angle region. A decreased response to light touch and 
pinprick was evident in the distribution of the third division 
of the left trigeminal nerve. 

lntraorally, a full dentition was present and there was a 
0.5-cm area of ecchymosis of the anterior mandibular gin- 
giva between the mandibular right central and lateral incisor, 
with a step in the occlusal plane. A slight serosanguinous 
discharge was noticed about the mandibular left third molar. 
The segment of mandible from the third molar to the lateral 
incisor was mobile and distractible. The occlusion was Class 
I, with a maximal interincisal opening of 29 mm without 
deviation. The neck was supple, with full range of motion, 
but with right-sided retromolar tenderness in extreme lateral 
movements. There was tenderness to palpation in the right 
tonsillar fossa and retromolar regions. A soft left anterior 
cervical chain lymph node was palpable. The remainder of 
the results of physical examination were within normal limits. 

A facial series of radiographs, including a posteroanterior 
(PA) skull view (Fig 1) and left and right lateral oblique 
films (Fig 2), showed slightly displaced left mandibular angle 
and right mandibular parasymphyseal fractures, as well as a 
fracture of the right ossified stylohyoid ligament, with slight 
displacement of the distal fragment. The left stylohyoid liga- 
ment was calcified as well; however, it did not appear to be 
fractured. A panoramic radiograph confirmed these findings. 

The patient was admitted to the hospital with the diagno- 
ses of bilateral mandible fractures, and right traumatic Ea- 
gle’s syndrome. He was maintained on a liquid diet. intrave- 
nous clindamycin, chlorhexidine 0.12% oral rinse, and 
analgesia as needed. He was brought to the operating room 
the next day and underwent open reduction and internal 
fixation of the bilateral mandible fractures. lntraoperatively, 
the parasymphyseal fracture was noted to traverse the right 
mental foramen, and a complete severance of the right men- 
tal nerve was encountered, which was repaired primarily 
with four epineurial sutures under operating microscope 
guidance. No specific treatment was rendered for the styloid 
process fracture, and the distal styloid tips were not palpable 
in the tonsillar fossae. 

Postoperatively, the patient did well, with minimal tender- 
ness and edema. There was anesthesia over the distribution 
of the right mental nerve, as well as persistent anesthesia of 
the left third division of the trigeminal nerve. The patient 
was maintained on a mechanically soft diet and nonsteroidal 
antiinflammatory medication, and was discharged on the sec- 
ond postoperative day. On follow-up at 6 months, the pa- 
tient’s occlusion was stable, with return of sensation to tem- 
perature and pinprick over the distribution of both mental 
nerves. He described some soreness in the right tonsillar 
pillar; however, this, as well as his difficulty swallowing, 
was significantly decreased since the time of injury. 

Discussion 

The styloid process is a bone that arises from the 

extracranial surface of the tympanic portion of the tem- 
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Table 1. Case Reports of Styloid Process Fracture (English Literature) 

Reference n Associated Injuries Treatment 

Bird, 195426 

Schroeder, 199 l’s 
Douglas & Huebsch, 195325 

Armao, 196029 
Haidar & Kalamchi, 19803’ 

Solfanelli et al, 1981” 1 
Smith & Cherry, 198814 1 

Reichert & Soos, 197624 
Babitt, 193332 
McCorkell, 198519 

1 
1 
2 

Hilding, 1961” 
Sinberg 8~ Burman, 1945” 

1 
2 

Goodman, 1981z3 
McGinnis, 198133 
Equen (Eagle), l9495 
Thigpen, 193234 
Raman & Samraj, 199035 

1 

1 
1 

1 
2 

Bilateral condylar fractures, 
parasymphyseal fracture 

None 
None 

3rd molar removal 
Unilateral mandible fracture 
Bilateral mandible fracture 
None 
None 

Dental extraction 
None 
None 
Subdural hematoma 
None 
None 
None 
None 
None 
None 
None 
Bilateral mandible fracture 

Eyelet wiring (IMF) 

IMF X 3 wks, intraoral removal 
IMF X 3 wks, infrared therapy 

x 3 days 
IMF x 5 wks 
IMF x 4 wks 
IMF x 4 wks 
Extraoral removal 
Conservative therapy x 3 wks, 

intraoral removal 
Conservative therapy x 3 wks 
Intraoral removal 
Conservative therapy 
Patient died 
Conservative therapy 
Conservative therapy 
Conservative therapy 
Conservative therapy 
Extraoral removal 
Intraoral removal 
Induced fracture 
IMF x 4 wks 

poral bone, anterior and medial to the stylomastoid 
foramen. It extends inferiorly between the internal ca- 
rotid artery medially and the external carotid artery 
laterally, just behind the pharyngeal wall in the area of 
the tonsillar fossa. The styloid bone has three muscles 
attached to it, with each supplied by a different nerve: 
the styloglossus muscle (hypoglossal nerve), stylohy- 
oid muscle (facial nerve), and stylopharyngeus muscle 
(glossopharyngeal nerve). Additionally, two ligaments 
are attached to the styloid process: the stylomandibular 
ligament and the stylohyoid ligament, which connects 
to the lesser cornu of the hyoid bone, is associated 
laterally with the glossopharyngeal nerve, and is sub- 

ject to various degrees of ossification over its entire 
length because it retains some cartilage with the poten- 
tial to mature into normal bone. The styloid process, 
the hyoid bone, and the stylohyoid ligament are derived 
embryologically from four segments of Reichart’s car- 
tilage of the second branchial arch: the tympanohyal, 
stylohyal, ceratohyal, and hypohyal segments.* 

Although the length of the styloid process may vary 
considerably, most reports cite an average length of 
between 2.0 and 3.0 cm, with an upper limit of normal 
range of 5.0 cm. Eagle3” considered any process longer 
than 2.5 cm to be elongated. Approximately 4% of the 

FIGURE 1. Posteroanterior skull radiograph showing the fractured FIGURE 2. Right lateral oblique radiograph of the mandible show- 
right styloid process (arrow). ing the right styloid process fracture (arrowhe&. 
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general population have an elongated styloid process, 
but fewer than 4% of those patients ever become symp- 
tomatic.7 Although bilateral elongation is more com- 
mon, patients with unilateral elongation usually are 
more symptomatic. Most patients with styloid process 
elongation are women over 30 years of age.’ It has 
been shown that the styloid process increases in length 
up to age 30, reaches a quiescent stage between 30 
and 50 years of age, and then undergoes another slight 
increase in length after age 60.9 Gossman and Tarsi- 
tano” found an incidence of styloid process elongation 
of 1.4% in their study of 4,200 panoramic radiographs 
of men between the ages of 18 and 22 years, using an 
upper limit of normal of 25 mm. In a study of 484 
panoramic radiographs,” an incidence of styloid elon- 
gation of 28% was reported, with an upper limit of 
normal length of 30 mm. Moffat et al” examined 80 
postmortem styloid processes and reported a range of 
normal lengths between 1.52 and 4.77 cm. 

The symptoms and physical examination findings of 
a styloid process fracture are similar to those initially 
described by Eagle for elongation.6 These findings in- 
clude, but are not limited to, pharyngeal pain, difficulty 
in swallowing, dysphagia, chronic sore throat, trismus 
and limited lateral excursive mandibular movements, 
pain on turning the head to one side, tenderness to 
palpation of the tonsillar fossa and retromandibular 
regions with or without various radiation patterns to the 
face and neck, pharyngeal edema, hoarseness, otalgia, 
tinnitus, ocular pain, temporomandibular joint (TMJ) 
syndrome pain, atypical myofascial pain, migraine 
headaches, foreign body glomus sensation, and pain 
patterns similar to those caused by temporal arteritis, 
trigeminal neuralgia, glossopharyngeal neuralgia, and 
carotid artery syndrome. It should be noted that respira- 
tory difficulty is encountered infrequently with isolated 
styloid process fractures, yet is seen often with frac- 
tures of the hyoid bone.13 The variety of signs and 
symptoms are most likely multifactorial, but many 
could be accounted for as a result of involvement of 
any of the structures that are in close proximity to the 
styloid process. These include the internal and external 
carotid arteries, as well as the sympathetic cervical 
plexus, and cranial nerves V, VII, IX, and X: Smith and 
Cherry I4 noted an intimate relationship of the styloid 
process and the glossopharyngeal nerve intraopera- 
tively during open treatment of styloid process frac- 
tures. Additionally, cadaver dissections of 241 human 
skulls’5 showed that the styloid process was frequently 
less than 1 cm from the transverse process of the first 
cervical vertebra, and that between these two structures 
passed cranial nerves IX, X, XI, and XII, and were 
therefore vulnerable in the event of styloid process 
trauma. BirdI reported a case of right styloid process 
fracture secondary to bilateral mandible fractures and 
stated that the two major symptoms were extreme ini- 
tial difficulty in swallowing, which could not be ac- 

counted for by the mandible fractures, and subsequent 
difficulty that persisted after reduction of the fractures. 

The differential diagnosis of traumatic Eagle’s syn- 
drome is extensive, and includes any of the conditions 
that may result in facial or cervical pain. These include 
trigeminal, glossopharyngeal, and sphenopalatine neu- 
ralgias; myofascial pain and dysfunction syndrome; 
temporomandibular joint syndrome; temporal arteritis; 
migraine headaches; mastoiditis; otitis; third molar 
pain; pain of dental origin;17 major salivary gland sia- 
ladenitis/sialolithiasis; chronic tonsillitis or pharyngi- 
tis; cervical radiculopathy; esophageal diverticulosis; 
benign and malignant neoplastic processes; and the 
presence of a foreign body in the pharynx. Most au- 
thors agree that a thorough history and physical exami- 
nation, with careful digital palpation of the tonsillar 
fossae and retromandibular regions, supplemented by 
radiographic examination, are essential to confirm a 
definitive diagnosis of traumatic Eagle’s syndrome. 
However, Schroeder” maintains that confirmation of 
a fractured styloid process intraoperatively is required 
for diagnosis, and that the criteria for diagnosis include 
lack of cervical pain before the traumatic event, pain 
symptoms in conjunction with clinical evidence of a 
fractured styloid process, and alleviation of symptoms 
after treatment. 

The most useful radiographs in the evaluation of 
styloid process fracture include a PA skull view, a 
lateral cephalograph, left and right lateral oblique man- 
dibular films, a Towne’s view, an open-mouth-odon- 
toid view, and a panoramic radiograph. Computed to- 
mographic (CT) scanning may be a useful adjunctive 
study, especially for patients who are intubated and 
sedated, or who otherwise could not tolerate the posi- 
tioning necessary for plain films, and for patients who 
would need CT scanning for blunt head trauma.” De- 
spite the many imaging techniques available, radio- 
graphic visualization of the styloid process is difficult 
because of overlapping posteriorly by the upper cervi- 
cal vertebrae and anteriorly by the mandible,20 and 
misdiagnoses may still occur.21-23 Problems in the diag- 
nosis of traumatic Eagle’s syndrome have resulted in 
various unnecessary treatments, including multiple se- 
rial dental extractions, tuberosity reductions, alveol- 
oplasties,’ as well as many treatments for TMJ syn- 
drome and other facial neuralgias by various dentists, 
otorhinolaryngologists, neurologists, and psychiatrists. 

The cause of traumatic Eagle’s syndrome is often 
less obvious than an antecedent traumatic event. Eagle3 
first described the symptoms of stylalgia subsequent 
to tonsillectomy procedures, with or without a resulting 
fracture. BirdI states that a styloid process fracture 
secondary to a mandible fracture could only occur in 
the event of bilateral condylar fractures, and when the 
direction of trauma to the mandible occurs slightly 
from one side. Frommer’5 found that the styioid pro- 
cess frequently showed a lateral or medial deviation, 
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which could be responsible for the contact that may 
occur with the posteriorly displaced fractured mandi- 
ble. It has been suggested that a styloid process fracture 
occurs in association with a mandible fracture when 
the direction of force is from one side and contact 
occurs between the cranial end of the fractured ramus 
and the styloid process.24 

It is generally well recognized that the three factors 
that predispose the styloid process to fracture are the 
complexity of the muscular and facial pull in the ana- 
tomic makeup of the hyoid apparatus, imperfect ossi- 
fication of the styloid process itself, and unrecognized 
trauma, both extrinsic and intrinsic. Any combination 
of these factors can result in fracture, as in one case 
report that described a styloid process fracture oc- 
curring during administration of an inferior alveolar 
nerve block for a dental procedure when the patient 
experienced a sudden head movement with the mouth 
open. 24 Indeed, other minor traumatic events, such as 
yawning, singing, coughing, sneezing, swallowing, or 
opening widely during dental extractions may place 
unnatural forces on the calcified stylohyoid apparatus 
and result in fracture with resulting symptoms oc- 
curring immediately or being delayed up to years 
later.25 

Another consideration involves segmentation of the 
styloid process, which may be regarded as a variant 
of normal.26 In one study,’ 40% of patients younger 
than 20 years of age had segmentation, and the inci- 
dence decreased progressively with age. In their study 
of 484 panoramic radiographs of patients, Kaufman et 
al” found a 12.9% incidence of segmentation. Segmen- 
tation must be distinguished from a fracture when an 
injury has occurred. 

A classification system for the radiographic appear- 
ance of Eagle’s syndrome has been proposed27: type 
I, elongated; type II, pseudoarticulated; and type III, 
segmented. According to this scheme, in the case pre- 
sented here, the right styloid process appears radio- 
graphically to have been a pseudoarticulated variant; 
however, there is a mild degree of displacement of 
the distal segment. More importantly, the history and 
physical examination findings, along with the radio- 
graphic survey, provided the diagnosis of traumatic 
Eagle’s syndrome. It is likely that a pseudoarticulation 
was present before the traumatic event, and that this 
created an inherent weakness in the styloid process 
that resulted in a fracture associated with the bilateral 
mandible fractures caused by a force that was directed 
from the left side. 

The accepted treatment protocol for styloid process 
fractures involves initial conservative management 
with rest, soft diet, nonsteroidal antiinflammatory med- 
ications, muscle relaxants, placement of maxilloman- 
dibular fixation, and possibly a cervical collar, with or 
without the concomitant treatment of other panfacial 
fractures. The use of intraoral steroid injection has pro- 

duced variable results in the treatment of Eagle’s syn- 
drome,* and its use in relieving stylalgia attributable 
to fracture has not been investigated. If the symptoms 
referable to the styloid fracture persist after the immo- 
bilization period, or after an appropriate length of time 
during conservative therapy, surgical intervention may 
become necessary. Some authors” believe that treat- 
ment should be determined by the length of the styloid 
process, the localization of the fracture, and the degree 
of dislocation of the distal segment. A fracture of a 
styloid process up to 3 cm in length, with minimal 
dislocation of the distal fragment, should be managed 
conservatively and, only if pain and discomfort persist 
is surgery indicated. Surgery is also indicated if the 
styloid process is longer than 3 cm or is grossly dislo- 
cated. Most of the case reports of styloid process frac- 
ture (Table 1) used maxillomandibular fixation for 3 
to 5 weeks, with some of the cases subsequently under- 
going surgical removal of the distal styloid process tip. 

Controversy exists among surgeons regarding 
whether an intraoral or extraoral approach should be 
used.” It is generally accepted that an intraoral ap- 
proach should be used if the distal tip of the styloid 
process can be palpated in the tonsillar fossa, although 
there is concern with this technique regarding the po- 
tential of deep cervical contamination. The intraoral 
technique may be performed under local anesthesia, 
whereas the external route necessitates general anes- 
thesia. The extraoral approach allows for more ade- 
quate visualization and exposure, and is more com- 
monly used for elongated styloid process fractures or 
those in which the distal tip is fused to the lesser comu 
of the hyoid bone; however, it has the disadvantages 
of an external scar, increased operating time, and po- 
tential damage to adjacent anatomic structures. 
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Pos ttrauma tic Amaurosis With Partial 
Return of Visual Acuity 

C.I. SALAZAR FERNANDEZ,* A. ROLLON M,* AND J.D. GONZALEZ PADlLLAt 

Visual loss is an uncommon complication of cranio- 
facial trauma, occurring mainly after midface and fron- 
tobasal fractures. The diagnosis is based on a combina- 
tion of ophthalmologic examination and craniofacial 
computed tomography (CT). The therapeutic approach 
to traumatic amaurosis and the importance of early 
treatment are controversial. 

Report of Case 

A 3%year-old man was admitted to the emergency unit 
on November 29, 1991, with a history of multiple trauma 
from an auto accident. On examination, fractures of the zy- 
goma and zygomatic arch on the left side were suggested, 
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and there was complete blindness in the left eye, with possi- 
ble entrapment of the lateral rectus muscle. Ophthalmologic 
examination in the emergency unit showed loss of light per- 
ception, absence of a direct pupillary reflex, but conservation 
of the consensual reflex in the involved eye. Results of the 
funduscopic examination were normal. CT of the head and 
face in the axial planes showed a fracture of the zygomatic 
arch on the left side, a fractured lateral orbital wall with a 
bone fragment impinging on the lateral rectus, and hemato- 
mas in the left maxillary sinus and left ethmoidal air cells 
(Figs 1, 2). No neurologic abnormality was noted. 

High doses of corticosteroids (2 gr of methylprednisolone 
intravenously, followed by 5 mg/kg intravenous methy- 
prednisolone per hour) for 24 hours did not improve visual 
acuity. A decision therefore was made to perform surgical 
decompression, and the patient underwent a lateral and supe- 
rior orbitotomy. Access to the orbit was achieved using a 
lateral facial approach. Bony fragments from the zygomatic 
arch, the external orbital wall, and those projecting into the 
orbit were removed. Subsequently, periorbital dissection was 
performed to visualize the sphenoid bone and the optic fora- 
men. The periorbita was sectioned at the level of the optic 
nerve, and neither hematoma nor compressive bone frag- 
ments were observed. 

After completion of the examination, the lateral and supe- 
rior orbital rims were repositioned and the fractures reduced 
and fixed by osteosynthesis with miniplates. The incisions 


