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INTRODUCTION TO CT ANATOMY OF THE HEAD AND
NECK

Computed tomography (CT) has revolutionized the way clinicians
visualize the intricate structures of the head and neck.
Understanding CT anatomy head and neck is fundamental for
radiologists, surgeons, dentists, and medical students who need
to accurately interpret cross-sectional images of this complex
region. The head and neck contain a dense concentration of vital
structures including the brain, orbits, sinuses, major blood
vessels, lymph nodes, and aerodigestive pathways. CT imaging
provides exceptional bony detail, excellent contrast resolution for
soft tissues when intravenous contrast is administered, and rapid
acquisition times that minimize motion artifacts. This article
offers a thorough exploration of the key anatomical structures
visualized on CT of the head and neck, organized by anatomical
region, and highlights the clinical relevance of mastering this
essential imaging modality.

WHY CT IS THE PREFERRED MODALITY FOR HEAD

AND NECK IMAGING

Magnetic resonance imaging (MRI) offers superior soft tissue
contrast, but CT remains the first-line imaging choice in many
clinical scenarios involving the head and neck. The reasons are
multifold. First, CT is widely available, fast, and cost-effective.
Second, it excels at demonstrating cortical bone, calcifications,
and air-soft tissue interfaces, which are critical for evaluating the
paranasal sinuses, temporal bones, and facial skeleton. Third, CT
angiography provides unparalleled detail of the carotid and
vertebral arteries, making it indispensable for stroke workup and
trauma assessment. When studying CT anatomy head and
neck, one must appreciate that the modality offers a unique
perspective that complements MRI rather than replacing it.

FUNDAMENTAL CT IMAGING PLANES AND
ORIENTATION

Before diving into specific anatomical structures, it is essential to
understand the standard imaging planes used in head and neck
CT. Axial (transverse) images are the mainstay, acquired parallel
to the hard palate or the orbitomeatal line. Coronal reformations
are routinely generated from axial data and are particularly
valuable for evaluating the paranasal sinuses, orbits, and skull


https://remodelicious.com/

base. Sagittal reformations help visualize the midline structures
including the pituitary fossa, nasopharynx, and cervical spine.
Mastering the spatial orientation of these planes is a prerequisite
for accurate anatomical interpretation of CT anatomy head and
neck.

THE BONY FRAMEWORK OF THE HEAD AND NECK

The Skull Vault and Base

The calvarium (skull vault) comprises the frontal, parietal,
occipital, and temporal bones joined by cranial sutures. On CT,
the normal diploic space between the inner and outer tables is
well visualized. The skull base is a complex bony platform
perforated by numerous foramina that transmit cranial nerves
and blood vessels. Key foramina include the optic canal (cranial
nerve Il and ophthalmic artery), superior orbital fissure (CN IlI, IV,
V1, VI), foramen rotundum (CN V2), foramen ovale (CN V3), and
the jugular foramen (CN IX, X, XI and internal jugular vein).
Recognizing these landmarks on axial and coronal CT images is a
cornerstone of interpreting CT anatomy head and neck.

The Facial Bones and
Paranasal Sinuses

The facial skeleton consists of the maxilla, mandible, zygomatic
bones, nasal bones, lacrimal bones, palatine bones, and the

inferior nasal conchae. CT exquisitely depicts the paranasal
sinuses: frontal, ethmoid, sphenoid, and maxillary. The
osteomeatal complex, a critical drainage pathway for the
maxillary sinus, frontal sinus, and anterior ethmoid air cells, is
best assessed on coronal CT. Understanding the normal variant
anatomy of the sinuses such as concha bullosa, Haller cells, and
Onodi cells is important for sinus surgeons and radiologists
interpreting CT anatomy head and neck.

THE DEEP SPACES OF THE SUPRAHYOID NECK

The suprahyoid neck (from the skull base to the hyoid bone) is
divided into several deep spaces by the layers of the deep
cervical fascia. Recognizing these spaces on CT is vital for
localizing pathology and formulating differential diagnoses.

The Parapharyngeal Space

The parapharyngeal space is a fat-filled space that serves as a
critical landmark on CT. It is shaped like an inverted pyramid,
extending from the skull base to the hyoid bone. The
parapharyngeal space is surrounded by the masticator space
laterally, the parotid space posterolaterally, the pharyngeal
mucosal space medially, and the carotid space posteromedially.
Displacement of the parapharyngeal fat helps determine the
space of origin of a mass, a key concept in CT anatomy head
and neck.
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The Carotid Space

The carotid space (also called the poststyloid parapharyngeal
space) contains the internal carotid artery, internal jugular vein,
cranial nerves IX through XIlI, and the cervical sympathetic chain.
On contrast-enhanced CT, the carotid artery and jugular vein are
easily identified. Enlargement of lymph nodes within the carotid
space is a common finding in patients with head and neck
squamous cell carcinoma, making accurate assessment of this
region essential for staging.

The Masticator Space

The masticator space is bounded by the superficial layer of the
deep cervical fascia and contains the muscles of mastication
(medial and lateral pterygoids, masseter, temporalis), the
mandibular ramus, and the mandibular division of the trigeminal
nerve (V3). CT demonstrates the muscles with good contrast
relative to surrounding fat, and asymmetry or enlargement may
indicate denervation hypertrophy, infection, or neoplasm.

The Parotid Space

The parotid space contains the parotid gland, the facial nerve
(which divides the gland into superficial and deep lobes), the
retromandibular vein, and the external carotid artery. The facial
nerve itself is not typically visible on CT, but the retromandibular
vein serves as a reliable landmark for the nerve's location.

Parotid masses are common, and CT helps determine whether a
lesion lies within the superficial or deep lobe, which influences
surgical approach.

The Pharyngeal Mucosal
Space

The pharyngeal mucosal space includes the mucosa and
submucosa of the nasopharynx, oropharynx, and hypopharynx.
On CT, the pharyngeal mucosa enhances after contrast
administration. The adenoids (pharyngeal tonsil) are visible in the
nasopharynx and typically involute with age. Asymmetric
mucosal thickening or a discrete mass raises concern for
squamous cell carcinoma, particularly in patients with risk factors
such as tobacco and alcohol use.

THE VISCERAL STRUCTURES OF THE INFRAHYOID
NECK

Below the hyoid bone, the neck contains the visceral
compartment, which includes the thyroid and parathyroid glands,
the larynx, the trachea, the cervical esophagus, and the recurrent
laryngeal nerves. On CT, the thyroid gland is hyperdense relative
to muscle due to its high iodine content, even without
intravenous contrast. The parathyroid glands are not normally
visible unless enlarged. The laryngeal cartilages (thyroid, cricoid,
arytenoid) undergo variable ossification with age, which is well
demonstrated on CT. The true vocal cords appear as soft tissue



densities attaching to the thyroid cartilage anteriorly and the
arytenoid cartilages posteriorly.

THE LYMPH NODES OF THE NECK

Lymph node evaluation is one of the most important aspects of
CT anatomy head and neck interpretation, particularly in
oncologic imaging. The neck contains approximately 300 lymph
nodes, organized into seven levels (Level | through Level VII) as
defined by the American Joint Committee on Cancer and the
American Academy of Otolaryngology. Level | includes submental
and submandibular nodes. Level Il includes upper jugular nodes.
Level Il includes mid-jugular nodes. Level IV includes lower
jugular nodes. Level V includes posterior triangle nodes. Level VI
includes central compartment nodes (paratracheal, pretracheal,
precricoid). Level VIl includes superior mediastinal nodes. On CT,
normal lymph nodes are oval or reniform, measure less than 10
mm in short axis (except level Il, which may be up to 11-15 mm),
and demonstrate homogeneous enhancement. Necrosis,
heterogeneous enhancement, irregular margins, and matting are
suspicious features for metastatic disease.

THE VASCULAR ANATOMY OF THE HEAD AND NECK

CT angiography provides exquisite detail of the arterial and
venous systems of the head and neck. The common carotid
arteries bifurcate at the level of the C3-C4 vertebral body into the
internal and external carotid arteries. The internal carotid artery
ascends in the carotid space and enters the skull base through
the carotid canal. The external carotid artery gives rise to the

facial, lingual, maxillary, and superficial temporal arteries, among
others. The vertebral arteries arise from the subclavian arteries,
ascend through the transverse foramina of the cervical vertebrae
(C6 through C1), and unite to form the basilar artery. The internal
jugular veins drain the brain and face, while the external jugular
veins drain the scalp and superficial structures. Understanding
normal vascular anatomy and common variants such as
fenestration, duplication, and anomalous origin is crucial for safe
surgical planning and accurate interpretation of CT anatomy
head and neck.

THE CRANIAL NERVES ON CT

While MRI is superior for visualizing the cranial nerves
themselves, CT is excellent for demonstrating the bony canals
and foramina through which these nerves travel. The optic nerve
passes through the optic canal. The oculomotor (CN IlIl), trochlear
(CN 1V), and abducens (CN VI) nerves pass through the superior
orbital fissure. The trigeminal nerve (CN V) has three divisions:
V1 passes through the superior orbital fissure, V2 through the
foramen rotundum, and V3 through the foramen ovale. The facial
nerve (CN VII) traverses the temporal bone via the facial canal.
The vestibulocochlear nerve (CN VIII) passes through the internal
auditory canal. The lower cranial nerves (CN IX, X, XI) pass
through the jugular foramen, and the hypoglossal nerve (CN XII)
passes through the hypoglossal canal. Fractures or masses
involving these foramina can produce characteristic cranial nerve
deficits, making CT an essential tool for their evaluation.
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NECK CT

Trauma

CT is the imaging modality of choice for evaluating trauma to the
head and neck. It rapidly assesses for fractures of the facial
bones, mandible, skull base, and cervical spine. CT angiography
is often performed concurrently to evaluate for vascular injuries
such as carotid or vertebral artery dissection. The classic Le Fort
fractures of the midface, orbital blowout fractures, and
mandibular fractures are all well demonstrated on CT, and
understanding the normal CT anatomy head and neck is
essential for recognizing these injuries.

Infection

Deep neck infections such as peritonsillar abscess,
retropharyngeal abscess, and parapharyngeal abscess are life-
threatening conditions that require prompt diagnosis. Contrast-
enhanced CT reveals rim-enhancing fluid collections, edema of
the deep spaces, and complications such as airway compromise,
mediastinal extension, or internal jugular vein thrombosis
(Lemierre syndrome).
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Squamous cell carcinoma of the head and neck is the most
common malignancy in this region. CT is routinely used for
staging the primary tumor (T stage), assessing nodal involvement
(N stage), and detecting distant metastases (M stage). Accurate
interpretation relies on detailed knowledge of the normal
anatomy and its variants. The presence of tumor extension into
the prevertebral space, carotid artery encasement, or skull base
invasion significantly affects prognosis and treatment planning.

Thyroid and Parathyroid
Disease

CT is valuable for evaluating large goiters, substernal extension
of thyroid tissue, and detecting ectopic parathyroid adenomas.
The characteristic hyperdensity of the thyroid gland on
noncontrast CT helps differentiate it from surrounding structures.
Parathyroid adenomas typically appear as oval, enhancing lesions
in the tracheoesophageal groove or along the thyrothymic
ligament.

NORMAL VARIANTS AND PITFALLS IN HEAD AND
NECK CT INTERPRETATION

Several normal variants can mimic pathology on CT. Asymmetric
jugular bulb anatomy, high-riding jugular bulb, and jugular bulb



dehiscence are common. A prominent emissary vein may
simulate a fracture. Asymmetric ossification of the laryngeal
cartilages can be mistaken for a mass. The concha bullosa
(pneumatized middle turbinate) is a common variant that may
obstruct the osteomeatal complex. The torus tubarius
(cartilaginous prominence of the Eustachian tube opening) should
not be mistaken for a nasopharyngeal mass. The adenoids are
prominent in children and young adults but involute with age;

asymmetric enlargement warrants further evaluation.
Recognizing these variants is a hallmark of expertise in CT
anatomy head and neck.

TECHNOLOGICAL ADVANCES IN HEAD AND NECK CT

Recent technological advances have further enhanced the utility
of CT for head and neck imaging. Dual-energy CT allows material
decomposition, enabling better characterization of iodine
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