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Abstract
Traumatic fractures of the styloid process of the temporal bone, whether related to assault or not, are
uncommon injuries and rarely encountered as an isolated entity. The rarity of these fractures often leads to
their being overlooked and misdiagnosed. Diagnosing an isolated styloid process fracture requires a high
index of clinical suspicion and meticulous evaluation of computed tomography (CT) images. However, it
would be challenging without an accompanying maxillofacial fracture. In this report, we present an isolated
traumatic fracture of the styloid process in a patient admitted to the emergency department with physical
assault and highlight the significance of the multiplanar and three-dimensional (3D)-CT reformatted
images.
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Introduction
Traumatic fractures of the styloid process (SP) of the temporal bone are a rare type of injury in patients with
maxillofacial trauma and are commonly associated with mandibular fractures [1,2]. The diagnosis of an
isolated fracture of SP requires a high level of clinical suspicion, as the clinical presentation can range from
no symptoms to facial pain and dysphagia.

The isolated form of SP fractures in patients with maxillofacial trauma is often overlooked, leading to
delayed diagnosis and potentially unnecessary treatments. Computed tomography (CT) is a valuable
diagnostic tool in detecting fractures of the SP of temporal bone. However, diagnosis can be challenging
without an accompanying maxillofacial fracture and requires meticulous evaluation of CT images. In
addition to two-dimensional (2D) CT images, the use of three-dimensional (3D) imaging provides detailed
visualization of fracture surfaces, enhancing clarity and diagnostic accuracy, which is particularly essential
for identifying isolated SP fractures [3].

To the best of our knowledge, only one case of isolated traumatic styloid process fractures without a history
of Eagle syndrome has been documented in the English literature [1]. In this report, we present an isolated
traumatic fracture of the styloid process in a patient admitted to the emergency department with physical
assault and highlight the significance of the 3D CT reformatted images.

Case Presentation
A 46-year-old female presented to the emergency department with pain on the left side of her jaw after
being punched by her son. There was no loss of consciousness or neurological signs. The patient's Glasgow
Coma Scale score was 15 upon admission to the emergency department. There was no history of previous
trauma, chronic disease, or medication in the patient's past medical history. Physical examination revealed
left facial swelling and tenderness in the retromandibular area. The patient was vitally stable, with no
restrictions in mandibular movement. Maxillofacial CT, including multiplanar images (Figures 1A, 1B),
identified a non-displaced fracture of the left SP of the temporal bone without accompanying fractures in
the mandible or other maxillofacial bones. The 3D images (Figures 2A, 2B) allowed for a more precise
evaluation of the fracture surfaces, enabling a better distinction of irregularities. Soft tissue swelling and
hematoma in the left masseter and pterygoid muscles were also observed on CT images (Figure 1C).

1 1 2

 Open Access Case Report

How to cite this article
Yazgan C, Aksakal F M, Comert C (January 23, 2025) Isolated Styloid Process Fracture of the Temporal Bone: A Rare Assault-Related Injury.
Cureus 17(1): e77876. DOI 10.7759/cureus.77876

https://www.cureus.com/users/348329-cisel-yazgan
https://www.cureus.com/users/912623-mehmet-f-aksakal
https://www.cureus.com/users/912631-cihat-comert
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)


FIGURE 1: Maxillofacial CT images.
Axial (A) and sagittal (B) images show a non-displaced fracture of the left styloid process (yellow arrows). Soft
tissue swelling and hematoma in the left masseter muscle are also detected on soft tissue window CT image (C).

CT: computed tomography.

FIGURE 2: 3D reformatted CT images.
(A) and (B) Detailed visualization of the fracture surfaces is provided with 3D images (yellow arrows).

CT: computed tomography.

Discussion
The SP of the temporal bone is a thin bony prominence extending in an anteroinferior direction from the
lower surface of the petrous part of the temporal bone. It is situated between the internal carotid artery (ICA)
and the external carotid artery (ECA) and lies posterolateral to the tonsillar fossa. Medially, the SP is
adjacent to the internal jugular vein and cranial nerves VII, IX, X, XI, and XII. The tip of the SP is located
close to the ECA on its lateral side, while on the medial side, it is near the ICA and the sympathetic chain [4].

There are structural variations of the SP, such as a longer and thinner SP or lateral tip orientation [5].
Elongation, defined as longer than 30 mm in length, is the most common morphological variation of the
styloid process, with Guimarães and colleagues reporting a prevalence of 60.2% [6]. The clinical significance
of SP elongation lies in its potential to cause Eagle syndrome, a condition characterized by a spectrum of
symptoms, including facial or neck pain, dysphagia, and otalgia.

A normally lengthened SP is protected by its location. Nonetheless, elongation makes the SP more
vulnerable to both intrinsic and extrinsic trauma [7]. In fact, isolated SP fractures have frequently been
reported in patients with an elongated SP [8-11]. In our case, however, the length of the styloid process was
normal, and elongation was not considered.

Regarding violent assaults, maxillofacial injuries represent a significant proportion of the overall injuries
sustained, with the left side of the face usually being targeted [12,13]. The mandible is the most commonly
affected site in these injuries [13]. To our knowledge, no cases of isolated styloid process fractures in victims
have been reported.

We propose that in our patient, blunt trauma caused by a punch to the anterior mandible led to posterior
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displacement of the mandible, which may have indirectly impacted the styloid process of the temporal bone.
SP fractures are commonly associated with mandibular fractures [1]. However, in this case, no fractures were
detected in the mandible or other facial bones.

Diagnosing isolated fractures of the SP can be challenging, particularly in trauma settings, and requires
clinical suspicion and a comprehensive evaluation of imaging. CT is a valuable diagnostic tool in detecting
fractures of the styloid process. Segmentation and pseudoarticulation of the styloid process, which can
resemble a fracture, cause diagnostic challenges in evaluating CT images. On the other hand, the trauma
history of the patient, soft tissue swelling, and fascial muscle hematoma, along with CT findings, raise
suspicion of SP fracture.

In addition to conventional 2D CT images, reconstructed images are useful in confirming the diagnosis.
3D reformatted CT images provide detailed anatomical views and complementary information. In our case,
3D reformatted images allowed a more detailed evaluation of the fracture and helped differentiate the
fracture from pseudoarticulation. The fracture surfaces, which appeared irregular, were assessed more clearly
with the 3D reformatted images. Additionally, we were able to compare the fracture with the styloid process
on the opposite side.

The management of non-displaced SP fractures is typically conservative, as these injuries rarely lead to
significant complications [14]. However, in cases of delayed or missed diagnosis, patients may be at risk for
serious complications such as carotid dissection, facial pain, tinnitus, and dysphagia, increasing the risk of
morbidity or mortality. In the presented case, given the non-displaced nature of the fracture and the absence
of mandibular or other facial fractures, the patient was managed conservatively with analgesics and
supportive measures. Close follow-up was planned to monitor the healing process and ensure the absence of
late complications.

Conclusions
In conclusion, despite its extremely low incidence, an isolated fracture of the SP of the temporal bone should
be considered in patients with maxillofacial trauma. In addition to 2D CT images, the use of 3D images is
crucial for diagnosing an isolated SP fracture. 3D reformatted images provide a better view for detailed
evaluation of the fracture surfaces and help differentiate it from segmentation.

Additional Information
Author Contributions
All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design:  Cisel Yazgan

Acquisition, analysis, or interpretation of data:  Cisel Yazgan, Fatih M. Aksakal, Cihat Comert

Drafting of the manuscript:  Cisel Yazgan, Fatih M. Aksakal, Cihat Comert

Critical review of the manuscript for important intellectual content:  Cisel Yazgan

Supervision:  Cihat Comert

Disclosures
Human subjects: Consent for treatment and open access publication was obtained or waived by all
participants in this study. Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all
authors declare the following: Payment/services info: All authors have declared that no financial support
was received from any organization for the submitted work. Financial relationships: All authors have
declared that they have no financial relationships at present or within the previous three years with any
organizations that might have an interest in the submitted work. Other relationships: All authors have
declared that there are no other relationships or activities that could appear to have influenced the
submitted work.

References
1. Kermani H, Dehghani N, Aghdashi F, Esmaeelinejad M: Nonsyndromic isolated temporal bone styloid

process fracture. Trauma Mon. 2016, 21:e24395. 10.5812/traumamon.24395
2. Dubey KN, Bajaj A, Kumar I: Fracture of the styloid process associated with the mandible fracture . Contemp

Clin Dent. 2013, 4:116-8. 10.4103/0976-237X.1116332
3. Kurihara YY, Fujikawa A, Tachizawa N, Takaya M, Ikeda H, Starkey J: Temporal bone trauma: typical CT and

MRI appearances and important points for evaluation. Radiographics. 2020, 40:1148-62.

 

2025 Yazgan et al. Cureus 17(1): e77876. DOI 10.7759/cureus.77876 3 of 4

javascript:void(0)
javascript:void(0)
https://dx.doi.org/10.5812/traumamon.24395
https://dx.doi.org/10.5812/traumamon.24395
https://dx.doi.org/10.4103/0976-237X.1116332
https://dx.doi.org/10.4103/0976-237X.1116332
https://dx.doi.org/10.1148/rg.2020190023


10.1148/rg.2020190023
4. Ramadan SU, Gökharman D, Koşar P, Kacar M, Koşar U: The stylohyoid chain: CT imaging . Eur J Radiol.

2010, 75:346-51. 10.1016/j.ejrad.2010.04.021
5. Tiwary P, Sahoo N, Thakral A, Ranjan U: Styloid process fracture associated with maxillofacial trauma:

incidence, distribution, and management. J Oral Maxillofac Surg. 2017, 75:2177-82.
10.1016/j.joms.2017.06.016

6. Guimarães AC, Pozza DH, Guimarães AS: Prevalence of morphological and structural changes in the
stylohyoid chain. J Clin Exp Dent. 2020, 12:e1027-32. 10.4317/jced.57186

7. Judd MA: A truncated temporal styloid process from the Jordanian Ottoman Period: developmental variant
or fracture?. Int J Paleopathol. 2018, 20:98-103. 10.1016/j.ijpp.2017.08.002

8. Hirano K, Mori T, Suzuki T, Hinohira Y, Kobayashi H: A rare case of elongated styloid process fracture . Am J
Case Rep. 2020, 21:925405. 10.12659/AJCR.92540576

9. Orlik K, Griffin GD, Zoumberakis E: Unilateral neck pain: a case of Eagle syndrome with associated
nontraumatic styloid fracture. Am J Emerg Med. 2014, 32:112.e1. 10.1016/j.ajem.2013.08.043

10. Blythe JN, Matthews NS, Connor S: Eagle's syndrome after fracture of the elongated styloid process . Br J
Oral Maxillofac Surg. 2009, 47:233-5. 10.1016/j.bjoms.2008.08.009

11. Khan HM, Fraser AD, Daws S, Thoppay J, Mupparapu M: Fractured styloid process masquerading as neck
pain: cone-beam computed tomography investigation and review of the literature. Imaging Sci Dent. 2018,
48:67-72. 10.5624/isd.2018.48.1.67

12. Sun EX, Goralnick E, Salim A, Khurana B: Imaging and non-imaging findings of intimate partner violence on
the trauma service: a retrospective analysis of two level 1 trauma centers. Acad Radiol. 2023, 30:312-21.
10.1016/j.acra.2022.04.012

13. Gujrathi R, Tang A, Thomas R, et al.: Facial injury patterns in victims of intimate partner violence . Emerg
Radiol. 2022, 29:697-707. 10.1007/s10140-022-02052-2

14. Smith GR, Cherry JE: Traumatic Eagle's syndrome: report of a case and review of the literature . J Oral
Maxillofac Surg. 1988, 46:606-9. 10.1016/0278-2391(88)90153-x

 

2025 Yazgan et al. Cureus 17(1): e77876. DOI 10.7759/cureus.77876 4 of 4

https://dx.doi.org/10.1148/rg.2020190023
https://dx.doi.org/10.1016/j.ejrad.2010.04.021
https://dx.doi.org/10.1016/j.ejrad.2010.04.021
https://dx.doi.org/10.1016/j.joms.2017.06.016
https://dx.doi.org/10.1016/j.joms.2017.06.016
https://dx.doi.org/10.4317/jced.57186
https://dx.doi.org/10.4317/jced.57186
https://dx.doi.org/10.1016/j.ijpp.2017.08.002
https://dx.doi.org/10.1016/j.ijpp.2017.08.002
https://dx.doi.org/10.12659/AJCR.92540576
https://dx.doi.org/10.12659/AJCR.92540576
https://dx.doi.org/10.1016/j.ajem.2013.08.043
https://dx.doi.org/10.1016/j.ajem.2013.08.043
https://dx.doi.org/10.1016/j.bjoms.2008.08.009
https://dx.doi.org/10.1016/j.bjoms.2008.08.009
https://dx.doi.org/10.5624/isd.2018.48.1.67
https://dx.doi.org/10.5624/isd.2018.48.1.67
https://dx.doi.org/10.1016/j.acra.2022.04.012
https://dx.doi.org/10.1016/j.acra.2022.04.012
https://dx.doi.org/10.1007/s10140-022-02052-2
https://dx.doi.org/10.1007/s10140-022-02052-2
https://dx.doi.org/10.1016/0278-2391(88)90153-x
https://dx.doi.org/10.1016/0278-2391(88)90153-x

	Isolated Styloid Process Fracture of the Temporal Bone: A Rare Assault-Related Injury
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: Maxillofacial CT images.
	FIGURE 2: 3D reformatted CT images.

	Discussion
	Conclusions
	Additional Information
	Author Contributions
	Disclosures

	References


