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Radiological and Clinical Evaluation of Orbital Mass Lesions 
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Abstract 
Background And Objectives  

In Comparison to CT, MRI provides better soft tissue contrast. It also provides superior imaging information of 

the intracranial structures. MRI is the advanced imaging of choice for evaluation of the optic nerve, other 

cranial nerves, and intracranial lesions. The choice of imaging of the orbits at the crucial initial stage depends 

on the clinical derivation. CT is oftenly suggested for trauma, for evaluation of the bony orbits or calcified 

lesions, especially when MRI is contraindicated. 

Material and Methods: 

To demonstrate usefulness of Toshiba lightning aquilion 16 slice multi detector computerized tomography 

(MDCT) scan in diagnosis of the common orbital pathologiesand to assess the severity of the disease. 

To demonstrate usefulness of nova gradient 1.5 T philips magnetic resonance imaging (MRI) scan in diagnosis 

of the common orbital pathologies and assessment of the normal structures of orbit with pathological 

abnormalities. 

After taking a brief note of properly informed written consent and complete history, thorough clinical 

examination was done and these patients were subjected to CT scan and MRI scan. 

Discussion and Conclusion  

CT imaging can be promptly completed and requires minimal involvement of the patient cooperation. 

Therefore,found to be logical for imaging orbital trauma. The advances of multidetector CT techn ology 

has resulted in high-resolution CT imaging. The source images could be well oriented in different planes, 

subjugated with high-resolution isotropic imaging. 
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I. Introduction 
It may be helpful to cite some clinical scenarios with regards to their own differential presentation. Air 

may also exist within a wood fragment. Due to the afore said defect, unusual air pockets should be evaluated 

meticulously. Histologically the lacrimal gland is analogous to the minor salivary gland in particular spaces of 

the head and neck. Therefore, these share pathologic processes in particular. Differential diagnosis of an 

extraconal lesion can be further reaffirmed and determined when found in close association of the lacrimal gland 

and apparatus. A more characteristic approach for differential diagnosis is associated with a compartmental 

approach . Most lacrimal gland tumors are epithelial cell tumors, with half of these being benign mixed tumors 

and half carcinomas. CTA enables good visualisation of the major vascular anatomy in the orbits. Moreover, to 

the ophthalmic artery and superior ophthalmic vein, their branches, tributaries, and many other smaller vessels 

are generally detected and visualised.A common type of orbital fracture is “blowout” fracture, due to increase in 

intraorbital pressure transmitted to the orbital walls secondary to blunt trauma . Wood reflects in the form of 

hypodense, isodense, or hyperdense. 

Evaluation for foreign bodies is best judged with thin-section CT. Wood fragments pose a serious 

threat to CT evaluation due to their variable densities subject to variations in hydration. The first established is 

lesions of the lacrimal gland and apparatus. Lacrimal lesions are benign inflammatory processes in general, with 

tumors being least common. Under compelling abnormal circumstances wooden and organic foreign bodies may 

be better evaluated with MRI. 
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Exophthalmos is abnormal prominence of the globe while Proptosis is an abnormal protrusion of the 

globe.Orbital diseases can be best recognised on the basis of their pathophysiology: trauma, vascular lesions, 

infection, degenerative conditions, noninfectious inflammation, congenital and developmental abnormalities and 

neoplasm. 

            When it is quite pertinent to assess intracranial abnormalities, in the form of direct extension of orbital 

lesions or in association with lesions in peculiar diseases, MRI gives better details as compared to CT. 

Intravenous contrast is generally employed in the evaluation of neoplastic, inflammatory, infectious, and 

vascular orbital diseases. For determination of vascular lesions, a bolus injection is the basic need for better 

visualization of its arterial blood supply. A large number of disease processes persistently invade the orbits, and 

get associated with orbital complaints such as orbital pain, ophthalmoplegia , proptosis and visual loss are 

nonspecific.Complementary role has now been established jointly with CT and MRI in orbital imaging. For 

certain applications, MRI is more preferred due to absence of radiation risks and its unique quality of soft tissue 

contrast. MRI of the orbits should be executed with the help of head coil. Intravenous gadolinium (Gd) contrast 

is oftenly used. 

These screening examinations are oftenly carried out as per the standard head or maxillofacial CT 

protocols. When orbital varix is to be involved , the CT study should be devised with or without the Valsalva 

maneuver. Enlargement of a lesion with the Valsalva maneuver is further indicative of an orbital varix. Least 

concerned, cavernous hemangiomas get enlarge with the Valsalva maneuver. In non cooperative patients, 

similar results can be achieved by positioning the patient prone during scanning. 
1
 

When orbital CT is done with more devotion, then thin sections (usually <3 mm and preferably < 1.5 

mm) have to be obtained. To differentiate diagnosis, localization of a lesion in the extraconal space versus the 

intraconal space can also be achieved through management implications. In particular, intraconal lesions may 

require surgical attention, whist while extraconal lesions may ensure medical management.  

This plane is quite necessary to pin point for assessing spread of unwanted accessories from adjoining 

structures. As a usual practice, imaging can be done in the plane parallel to the infraorbital-meatal line. Coronal 

images should not excluded from the routine protocol and the same can be achieved by multiplanar reformation. 

This can be well executed in the exact plane perpendicular to the axial plane. Parasagittal reformation in the 

exact plane parallel to the long axis of the optic nerve can also be included. Fat suppression is generally required 

and exercised with standard frequency selective presaturation radiofrequency (RF) pulses. Alternative advanced 

fat-suppression techniques yield abundant fat suppression in detrimental conditions due to magnetic field 

inhomogeneity. 

For high-spatial-resolution imaging of the anterior orbital structures, special orbital surface coils have 

been found to be quite useful. However, the sensitivity of routine imaging, the field of view should not exclude 

the optic chiasm, optic tracts cavernous sinus, and radiations, and the nuclei of the oculomotor, trochlear and 

abducens nerves in the midbrain and pons. The fat suppression for fluid-sensitive imaging can also be carried 

out in an effective manner with employment of inversion recovery. 
4,5

 

To get assured with the exact procedure, a line connecting the most distal tips of the lateral orbital 

walls is drawn. The distance from the anterior margin of the globe to this line should be less than 21 mm. 
8
 

Orbital MRI is more prone to image artifacts due to crucial factors. The protocol should not exclude 

T1- and T2-weighted imaging in axial and coronal planes. First, chemical shift artifacts can be visualized at the 

interface of the orbital fat and the globe. Similar artifacts may appear due to persistent use of silicone oil to fill 

the globe while treating the retinal detachment. For dedicated orbital imaging, fat suppression is generally done 

for T2-weighted imaging and post-Gd imaging to avoid obscuration of enhancing lesions by the high intraorbital 

fat signal. These chemical shift artifacts can also be curtailed by using fat or silicone saturation, using a higher 

gradient strength, or diminishing the bandwidth. Second, the proximity of orbital structures to the air cavities of 

paranasal sinuses envisages orbital imaging highly prone to image artifacts. To reduce motion of the globe, a 

patient is required to fix his or her vision at an illustrative object when the eyes are kept open. Temporal 

averaging can also be streamlined. The most prevalent traumatic injury is fracture of the orbital walls. Least 

concerned, perforation and penetrating injury, globe rupture, hemorrhage in the globe and contusion or avulsion 

of the optic nerve sheath may occur. 

MR dacrocystography can be executed in a similar fashion as done in CT dacrocystography, by 

cannulation and instillation of Gd contrast material into the nasolacrimal duct. Thus comparable sensitivity to 

CT dacrocystography is finally established. 
6,7

 

Exogenous metallic materials (e.g., cosmetics) may also generate susceptibility artifacts. Third, motion 

artifacts can also be well visualised.Axial images at the level of lens are best for evaluating proptosis on 

imaging. Unique distinguishing characteristics of an orbital lesion can be implemented to asses and review a 

differential diagnosis. These include its location, anatomic structure, and imaging features and the clinical 

presentation of the patient. Employing a compartmental wise source a lesion is first established in one of the 

four compartments: optic nerve–sheath complex, globe, extraconal space or intraconal space. Inferior blowout 
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fracture explicitly involves the infraorbital foramen, which is the most feeble site of the orbital floor. Viral 

adenitis is the most prevalent acute process. Some chronic inflammatory processes include wegener’s 

granulomatosis, sarcoidosis, and Sjögren’s syndrome. Lymphoma pervades commonly at the lacrimal gland 

fossa. The study is also based on a CT angiographic study of the head and neck bolus injection of iodinated 

contrast is essential to achieve the desired result. It is more pertinent to employ a view field wide enough to 

include extraocular pathology that may be consonance with the vascular orbital lesions, such as carotid-

cavernous fistula. 
2
 

Intraorbital soft tissue contents may escape and extrude through the fracture. Muscle entrapment is the 

most common complication of orbital fractures. Due to obvious reasons a few lesions may spread their tentacles 

in more than one compartment. To the best concerned this compartmental approach assists to simplify the 

diagnostic skill. Frankly speaking the optic nerve–sheath complex is also an intraconal structure. Blowout 

fractures generally involve the inferior and medial walls due to lack of specified thickening. Once the primary 

location of a lesion is established then other distinguished imaging features (e.g., characteristics of margin, 

enhancement patterns and associated bony changes), age of presentation, pathophysiologic basis, and chronicity 

can be well visualised to further curtail the differential diagnosis. The presence of calcification may eventually 

help in reaffirming the differential diagnosis, with regards to globe lesions. 
9,10,11,12,13

 

 

II. Material and Methods 
 The study had been carried out in the Department of Radiodiagnosis, PGIMS , Rohtak for a period of 6 

months from August 2019 to January 2020. In this method potential possibility has been explored 

confirming through cumulative observational study in which we evaluated 100 patients suspected of having 

common orbital pathologies based on clinical findings. 

 To demonstrate usefulness of Toshiba lightning aquilion 16 slice multi detector computerized tomography 

(MDCT) scan in diagnosis of the common orbital pathologiesand to assess the severity of the disease. 

 To demonstrate usefulness of nova gradient 1.5 T philips magnetic resonance imaging (MRI) scan in 

diagnosis of the common orbital pathologies and assessment of the normal structures of orbit with 

pathological abnormalities. 

 After taking a brief note of properly informed written consent and complete history, thorough clinical 

examination was done and these patients were subjected to CT scan and MRI scan.  

 

III. Results 
MEIBOMIAN CELL CARCINOMA LOWER LID 

A 75 years old male presented with ulcerative growth over the left lower lid. 

 

 
FIG. 1 (A) & (B) depicts CT images showing a hyperdense mass lesion located in anterior orbit, preseptal, 

extraconal and intraconal region and lower lid with irregular margins and showing intense contrast enhancement 

on CECT. 
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FIG. 1 (C), (D)  

& (E) shows that the lesion is slightly isointense on T1 weighted MR images, have irregular margins in 

preseptal, extraconal region and lower lid with the involvement of medial rectus muscle. The lesion is showing 

heterogeneous contrast enhancement on gadolinium administration. On excision biopsy of the lesion, diagnosis 

of meibomian gland carcinoma left lower lid was made.  

 

PLEOMORPHIC ADENOMA 

A 58 years old female presented with swelling over the left eye for 2 years. 

 

 
FIG. 2 (A) & (B) shows axial and sagittal CT images with a well-defined hyperdense mass lesion in the 

superolateral aspect of left orbit involving lacrimal fossa and shows homogeneous enhancement. 
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FIG. 2 (C), (D) & (E) shows hypointense lesion on T1W image and hyperintense on T2W image and shows 

enhancement on the postgadolinium image. 

On FNAC, the lesion was proven pleomorphic adenoma of the lacrimal gland.  

 

 
A. B. 

                            PHOTOMICROGRAPH (HEMATOXYLIN AND EOSIN STAIN) 

 

INFLAMMATORY MUCOCELE 

A 22 years old male patient presented with complaints of b/l proptosis. 

 
FIG. 3 (A), (B) & (C) shows non enhancing isodense soft tissue lesion projecting in extraconal space of right 

orbit and another similar lesion in the superolateral aspect of the left orbit. 

A B C 
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FIG. 3 (D-G) shows T1 hypointense and T2 hyperintense cystic lesion with mild peripheral enhancement. 

Trucut biopsy was done and the diagnosis was inflammatory mucocele on histopathology.  

 

MICROPHTHALMOS WITH CYST 

A 5 days old female child was brought with complaints of swelling over b/l eye since birth. 

 
FIG. 4 (A), (B) & (C) shows cystic areas along with small globe in b/l eye on CT images. 

 

 

D E 
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FIG. 4 (D-G) shows b/l microphthalmos and cysts which are isointense on T1W and hyperintense on T2W on 

b/l side without any postgadolinium enhancement. 

Excision biopsy of larger cyst showed cyst containing gliotic neuroectodermal layer and fibrovascular tissue.  

 

LACRIMAL GLAND LYMPHOMA 

A 38 years old female presented with painless proptosis of the right eye for a duration of 2 years. 

 
FIG. 5 (A) & (B) shows axial NCCT and CECT images showing a well-defined hyperdense mass lesion 

showing homogeneous enhancement in superolateral part of orbit involving lacrimal fossa. 

 

 

 
FIG. 5 (C-F) shows isointense signal on T1W and T2W images and there is homogeneous contrast 

enhancement. 

On FNAC, the lesion was proven B cell lymphoma of the lacrimal gland.  
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IV. Discussion and Conclusion 
The major modalities for imaging the orbits have been described CT and MRI. The advances of 

multidetector CT technology has resulted in high-resolution CT imaging. The orbits have been generally 

included in routine CT head or maxillofacial CT examinations. A typical orbital CT protocol can be achieved 

with scanning in the axial plane. This plane is oftenly taken into consideration to be parallel to the orbital long 

axis. CT is the imaging method of choice for assessing and determining of orbital trauma. 

More quantities of intraorbital fat yields exact intrinsic soft tissue contrast on CT for most clinical 

derivations. The source images could be well oriented in different planes, subjugated with high-resolution 

isotropic imaging.This technique has an advantage over multiplanar capability of MRI obsolete. Therefore, CT 

has an edge over MRI due to unique characteristic of high resolution isotropic imaging. It requires minimum 

imaging time and is therefore not much sensitive to movement of the globe and eyelid. As a matter of fact CT 

dacryocystograms can be employed by administration of contrast material into the nasolacrimal duct to 

determine the patency accurately. This requires cannulation of the lacrimal duct, for this purpose an 

ophthalmologist needs cannulation of the lacrimal duct. 
3
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