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ABSTRACT

There are several lesions in the orofacial region that shows similar radiographical appearances. Sometimes it is often difficult to differentiate
between different lesions. Even though many cross- sectional imaging modalities have been developed, still radiographs remains an important
source of preliminary investigations. It has also been observed that some diseases have a unique and typical radiographical sign which when
correlated clinically and histopathologically can aid in diagnosis. The main aim of this paper is to discuss collective knowledge, about various
radiographic signs associated with lesions in the head and neck region.
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INTRODUCTION

Over the years, radiologists have established many imaging signs to
attribute meaning to disease- or anatomy-specific imaging patterns
encountered in the clinical setting. Oral and maxillofacial imaging is
no exception. As a specialty that deals with uncommon lesions and
complex anatomy, both students and practicing dental clinicians may
benefit from this simplistic, pattern-based approach. This review
describes a compendium of the classic signs in oral and maxillofacial
radiology and discusses their use in differential diagnoses.

Beaten copper/Beaten silver or beaten brass/Thumb print
appearance

Tt refers to the prominent convolutional markings/gyral impressions on
the inner table of skull, over the more anterior aspect seen throughout
the skull vault. It is mainly due to raised intracranial pressure. It can be
seen in normal children during periods of rapid brain growth between
2-3 and 5-7 years. Seen in Crouzon syndrome, Craniosynostosis,
Obstrulctive hydrocephalus, Hypophosphotasia and Intracranial
masses .

Bull's eye

Dilaceration is a tooth developmental defect causing a sharp bend or
curve in the crown or root. When the dilacerations is toward the
labial/buccal or palatal/lingual, the central X-ray beam passes almost
parallel to the deviating part of the root. The deviating root portion
appears at the end of the non deviating portion as a circular radiopaque
region with a dark central radiolucent spot, which represents the apical
foramen and is a part of the root canal as well. This radiographic image
is known as a Bull's Eye or a target. The periodontal ligament around
the d?viating part of the root appears as a black region (radiolucent
halo)’.

Bird's beak

It is oval, diamond and crooked shape morphology of the condyle
resembling a bird's beak. Degenerative joint disease is thought to
occur when the ability of the joint to adapt to excessive forces, through
remodeling, is exceeded. Degenerative changes of the joint include
flattening and irregularities of the articular surfaces, osteophytosis
(projections of bone formation at the periphery of the articulating
surfaces), and subchondral degeneration. Flattening and osteophyte
formation results in “beaking” at the anterior aspect of the condyle.

Balloon like/Peripheral egg shell

Periphery of the expanded cortex is more opaque than the region inside
the expanded border. The cortical bone is not thicker on the cortex than
over the rest of the lesion, but rather the X-ray beam is more attenuated
in this region because of the longer and tangential path length of
photons through the bony cortex on the periphery. Circular, fluid-filled
shaped structure appears much like inflated balloon. Most commonly
seenin ABC, ameloblastoma, CGCG, dentigerous cyst’.

Cookie Bite

They are characterised by small focal eccentric saucerized osteolytic
external cortical destruction in long tubular bones. It shows bone
destruction area with presence of sequestrum, and a faint periosteal
reaction along the involved bone. This type of destruction is typically

described for metastases from lung cancer, however, they can also
occur with other tumours’.

Cotton wool/ cotton ball

The cotton wool appearance is a plain film sign of Paget disease and
results from thickened, disorganised trabeculae which lead to areas of
sclerosis in a previously lucent area of bone, typically the skull. These
sclerotic patches are poorly defined and fluffy’. Seen in florid cement
osseous dysplasia and Paget disease.

Codman's triangle

Codman triangle is a radiologic sign seen most commonly on
musculoskeletal plain films. It is the name given to a periosteal reaction
that occurs when bone lesions grow so aggressively that they lift the
periosteum off the bone and do not allow the periosteum to lay down
new bone. It is a pattern of interrupted periosteal reaction where the
periosteum gets lifted at either end of the aggressive lesion, and the
central aspect of the lesion does not have any overlying ossification.
This state gives the appearance on plain films of a raised triangle of
periosteum along the edges of the lesion. In this reaction, the
periosteum may become lifted by the leading edge of the tumor, pus, or
hemorrhage his radiologic sign classically presents with aggressive
primary bone tumors, including osteosarcoma (most common), Ewing
sarcoma, chondrosarcoma, metastasis, undifferentiated pleomorphic
sarcoma, and malignant giant cell tumor. It may rarely appear with
non-malignant lesions such as osteomyelitis, active aneurysmal bone
cysts, trauma, and hematoma’.

Downward bowing

Downward bowing refers to a characteristic, smooth, downward
expansion or curvature of the inferior cortex of the jawbone, usually
indicating a slow-growing, benign, or tumor-like lesion. This
appearance is caused by centrifugal expansion (growth in all
directions) that puts pressure on the mandibular cortex. Seen in
cement-ossifying fibroma and ameloblastoma’.

Doughnut

Osteoma cutis is a rare soft tissue calcification in the skin. It is usually
associated with chronic acne scars. Radiographically, osteoma cutis
most commonly appears in the cheek as multiple, “doughnut”, or
“washer-shaped” or ring like, radiopacities with radiolucent centers
representing central marrow cavities. Seen in ABC,button
sequestration, avascular necrosis and Giant cell tumor’.

Floating teeth

It is a result of alveolar bone destruction around the root of the teeth
giving the impression that a segment of the alveolar process has been
scooped out. In some cases, destruction of the supporting alveolar bone
is so severe that the teeth appear to be floating in air. Seen in cases of
histiocytosis X, severe periodontitis, malignant lymphoma and
cherubism’.

Ground glass

It is a hazy uniform increased radiopacity with ill defined blending
borders. In fibrous dysplasia, the medullary bone is replaced by fibrous
tissue, which appears radiolucent on radiographs, and is classically
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described as ground-glass appearance. Fibrous dysplasia is a skeletal
developmental anomaly of the bone-forming mesenchyme that
manifests as a defect in osteoblastic differentiation and maturation'.

Also seen in cement-osseous dyaplasia and hyperparathyroidism.

Ghost teeth

Regional odontodysplasia (RO), popularly known as “ghost teeth” is a
sporadic developmental aberration affecting the ectodermal and
mesodermal tooth forming components with thin and poorly
mineralized enamel and dentin. The earliest documentation of the
condition was provided by Hitchin in 1934. Radiograph is hazy and
faint with thin enamel and dentin and enlarged pulp chambers and
shortened roots giving a ghost like appearance .

Garrington's sign

It is thickening of the periodontal ligament/membrane space of
involved teeth in the setting of gnathic osteosarcoma. Symmetrical
widening of the space can be seen early in the disease process due to
infiltration of tumour cells".

Hanging drop

The blowout orbital wall fracture results from a direct blow to the orbit
and the floor is most susceptible. The classic “hanging drop”
appearance of the herniated orbital content is clearly seen on a
radiographic Waters' view or on a coronal computed tomographic
image, as is the “trapdoor” appearance of the displaced orbital floor. It
can lead to diplopia and enophthalmos. These signs are accompanied
by an air—fluid level in the subjacent maxillary sinus. Inferior rectus
muscle and orbital contents herniate into the maxillary sinus".

Hair on end

Hairllon[Jend appearance of the skull is a characteristic feature of
chronic haemolysis usually seen in patients with thalassaemia and
sickle cell anaemia. It results from accentuated vertical trabeculae
between the inner and outer tables of the skull because of excessive
bone marrow hyperplasia. Seen in iron deficiency anaemia and
cyanotic congenital heart disease'’.

Heart shaped radiolucency

It is a charactertistic feature of nasopalatine cyst with well
circumscribed, corticated, symmetrical rounded or heart shaped
radiolucency within the anterior maxilla between the roots of central
incisors. Radiographic superimposition of the anterior nasal spine
often produces a characteristic heart or pear shaped radiolucency. It is
also seen in globulomaxillary cyst".

Honeycomb/ Soap bubble

The internal structure of solid/multicystic ameloblastoma is typically
mixed, with the presence of bony septa creating multiple internal
compartments, or loculations. This pattern reflects the presence of
cystic formations within the tumor. These cystic regions remodel the
trapped bone into curved shapes, providing a “soap bubble” pattern
(large radiolucent compartments of variable size) or a “honeycomb”
pattern (numerous small compartments). Generally, the compartments
are large in the posterior mandible and small in the anterior mandible .
Seenin ABC, CGCG, OKC, Haemangioma and ameloblastoma.

Mottled
Mottle or mottling is the appearance of uneven spots. In radiology, it is
a mixed lesion with patchy radiolucency and interspersed opacities in
it. Seen in cases of fibrous dysplasia, ossifying fibroma, Paget's
disease”.

Moth eaten

The "moth-eaten" pattern consists of multiple radiolucent holes with a
poor zone of transition. Radiograph shows multiple, small, ill-defined,
and scattered radiolucent lesions, indicating rapid bone destruction
with non corticated edges and potential involvement of surrounding
bone. It is commonly seen in osteomyelitis, malignancies (metastatic
disease, osteosarcoma), and conditions like eosinophilic granuloma or
lymphoma".

Onion peel/Onion skin

It refers to a lamellated periosteal reaction in bone imaging, where
multiple thin concentric layers of new bone form due to rapid, cyclical
irritation mimicking the layers of an onion. Itis seen in aggressive bone
tumors, Ewing sarcoma, eosinophilic granuloma, osteosarcoma, and
chronic pyogenic osteomyelitis. Also known as combo sign when seen

in pulmonary hydrated cyst".

Pear shaped/ Tear drop shaped

Itis well-defined, radiolucent (dark) lesion that narrows at one end. It is
generally associated with slow-growing, benign lesions that can cause
expansion of the cortical bone. Seen in CGCG, lateral periodontal cyst,
intraosseous schwannoma, squamous odontogenic tumor, traumatic
bone cyst and nasopalatine duct cyst™.

Punched out

A “punched-out” border is one that has a sharp boundary with no
peripheral bone reaction. Its appearance is similar to that of a hole in a
radiograph created with a paper punch. The border of the resulting hole
is well-defined, osteolytic and the surrounding bone has a normal
appearance till the edge of the hole. Seen in multiple myeloma or
Langerhans cell histiocytosis'.

Sunburst/Sunray

If the lesion grows rapidly but steadily, the periosteum will not have
enough time to lay down thin shell of bone, and in such cases, the tiny
fibers mainly sharpey's fibres that connect the periosteum to the bone
become stretched out perpendicular to the bone. When these fibers
ossify, they produce a pattern sometimes called “sunburst” periosteal
reaction. Seen in osteosarcoma, chondrosarcoma,fibrosarcoma,
haemangioma,osteoblastoma®™.

Spike root

Benign tumors tend to resorb adjacent root surfaces in a smooth
fashion. The resorption often occurs in smaller quantities, causing
thinning of the root into a “spiked” shape”. In the absence of
generalized periodontitis, widening of the periodontal ligament space
that involves one or several adjacent teeth (characteristically limited to
one side of the root) could be an early sign of malignancy’.

Sharpened pencil

It is a characteristic, advanced, and often bilateral radiographic sign
resulting from severe, active erosive destruction. This sign signifies the
loss of the condylar head, leaving only the neck, which is often
described as resembling a pencil or the mouthpiece of a flute. There is
extensive erosion of the anterior and posterior condylar surfaces at the
attachment of the synovial lining, often termed "scooped-out" erosion.
Seen in rheumatoid arthritis of TMJ™.

Spoke wheel

It refers to the pattern of vessels coursing through meningiomas or
haemangiomas, when seen in cross-section. The trabeculae may be
arranged as a hub or in a spoke-of-a-wheel or honeycomb pattern.
Although the honeycomb appears to be nonspecific, the “spoke-of-a-
wheel” appearance is strongly suggestive of a central hemangioma™.

Step ladder

It is specific, often normal, horizontal or oblique arrangement of
trabecular bone in the posterior mandible, sometimes mistaken for,
conditions like sickle cell anemia. It appears as horizontal
trabeculations within the medullary bone. The step ladder pattern may
reflect variations in bone density or trabecular arrangement .

Snow driven/Sausage string

An irregular unilocular or multilocular radiolucent region with
radiopaque masses of different sizes and opacities is the hallmark
radiographic appearance seen in CEOT, This is described as “driven
snow” appearance. It appears as a mixed radiolucent (dark) and
radiopaque (light) lesion, typically caused by calcified structures
(Liesegang rings) scattered within the tumor, often associated with an
impacted tooth”.

Tennis racket

It is a multilocular, soap bubble or honey comb radiolucent lesion with
straight line, thin perpendicular bony septa resembling a tennis racket.
It is typically seen in odontogenic myxoma. Also seen in birbeck
granules in langerhans cell histiocytosis under electron microscope™.

Tram track/pipestem

Monckeberg's medial vascular calcification (arteriosclerosis) is
characterized by degeneration and subsequent deposition of calcium in
the medial coating of the artery. These deposits, however, do not
narrow the vessel lumen or interfere with blood flow.
Radiographically, the calcified vessel appears as a parallel pair of thin,
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gyriform, curvilinear radiopaque lines that outline the affected vessel.
Seen in diabetes mellitus, sturge weber syndrome and chronic renal
failure”.

CONCLUSION

Radiographic patterns are pathogonomic and characteristic to a
specific disease and thus can be used for narrowing the differential
diagnosis. Radiology students as well as practicing dental clinicians
may benefit from becoming familiar with the classic signs observed
during oral and maxillofacial imaging.
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