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INTRODUCTION:
The assessment of orbital pathology has been done using plain 
radiography, ultrasonography, computed tomography, magnetic 
resonance imaging (MRI), uoroscopy, and nuclear medicine. Orbital 
X Rays are used to examine the surrounding structures containing the 
eye. It is helpful for detecting fractures of the nearby bone, and radio-
dense foreign bodies in the eye, However, it has a very limited role.  

 Ultrasonography is considered the rst imaging modality to detect any 
orbital lesions, as it is widely available without any risk of any ionizing 
radiations, inexpensive and quick to perform and allows dynamic 
studies. Drawbacks of USG is in dening origin, extension, bony 
extension and characterizing the masses. Advantages of MRI are high 
contrast resolution, the ability to obtain image in any plane and lack of 
ionizing radiation.

MATERIALS AND METHOD
In this cross-sectional study, 56 patients referred from various 
departments of Silchar Medical College and Hospital to the 
department of Radiology for various orbit and retro-orbital lesions 
have undergone orbital B-scan examination using SAMSUNG 
PRESTIGE RS-80A  via high frequency probes. On the revelation of 
the lesion in B- scan, these patients were subjected to MRI examination 
of the orbit with brain sections for further characterization of the 
lesion. MRI evaluation was carried out on SIEMENS TIM AVANTO 
1.5T Scanner. The study was conducted from the time period of 1st of 
June 2021 to the 31st of May 2022 in the department of Radiology, 
Silchar Medical College and Hospital after taking approval from the 
ethical committee.

RESULTS
The most common age group in our study was in the range 0-10years 
(62.5% cases). In our study, male preponderance (55.3%) was seen as 
compared to females (44.7%) with a sex ratio of 1.2:1. 

The most common presentation in our study was Proptosis (48.2%) 
followed by Palpable mass (32.4%). In our study out of 56cases, 

25cases(44.6%) were benign and 19 cases (33.9%) were inammatory 
and 12 cases were malignant(21.5%).

Out of 56 cases,19 cases were inammatory lesion. Most common was 
preseptal and postseptal cellulitis (31.5%) ,followed by Post-septal 
cellulitis(21.1%) and Optic neuritis(21.1%).

Out of 56 cases, 25 cases are benign lesions. In our study, the most 
common benign lesion was Dermoid (84%), followed by Vascular 
Malformation(8%)

Out of 56 cases, 12 cases were malignant. Retinoblastoma was the 
most common malignant tumour (83.33%).

Out of 56 cases,49 cases are orbital lesions(87.5%) and 7 cases are 
Retro-orbital lesions(12.5%).

The overall sensitivity, specicity, and Positive predicted Value and 
Negative predictive value of USG for inammatory lesions are 
84.21%,94.59%,88.89% and 92.11% respectively. Accuracy of 
ultrasonography was 91.07% for detection of inammatory lesions on 
USG B-Scan.

The overall sensitivity, specicity, and Positive predicted Value and 
Negative predictive value of USG for benign lesions are 92%%, 
87.1%, 85.19% and 93.1% respectively. Accuracy of ultrasonography 
was 89.3% for detection of benign lesions on USG B-Scan.

The overall sensitivity, specicity, and Positive predicted Value and 
Negative predictive value of USG for malignant lesions are 83.3%, 
90.9%, 71.4% and 95.2% respectively. Accuracy of ultrasonography 
was 89.3% for detection of malignant lesions on USG B-Scan

In our study out of 27 cases presented with proptosis, most common 
cause was inammation(40.7%).In inammatory causes most 
common was orbital cellulitis.

Figure 1: Retinoblastoma involving right eye
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(A) USG showing heterogenous echogenic soft tissue intra-ocular 
mass with variable shadowing due to calcications involving the right 
eye (B) the lesion shows internal vascularity on colour Doppler study. 
(C) Axial T1WI shows  mildly hyperintense intraocular mass with 
underlying subretinal haemorrhage involving the right eye and (D) 
Axial T2WI shows hypointense intraocular mass relative to the 
vitreous (E) T1 FS+ GD showing mild heterogeneous enhancement on 
post contrast study.

Figure 2: Persistent hyperplastic primary vitreous with pthsis 
bulbi.

(A) and (B) USG shows an echogenic lesion in the retrolental region of 
left eye which is connecting to the optic nerve head showing 
vascularity in colour Doppler study.© Axial T2WI shows triangular 
hypointensity noted in the left retrolental region connecting the 
posterior surface of the lens to the optic nerve head with a small 
deformed globe showing (D) T1+C no enhancement on post contrast 
study.

Figure 3-Orbital cellulitis.

(A)Ultrasonography of patient with orbital cellulitis, showing 
thickening and increase echogenicity of preseptal region left 
orbit.(B)Axial T2 WI showing thickening and hyperintensity in left 
preseptal  region.

Figure 4: Angular dermoid cyst

(A) Ultrasonography of patient with angular dermoid cyst showing a 
well dened hypoechoic lesion in supero-lateral aspect of left orbit. 
(B) Axial T1W and (C)Axial T2W shows hyperintense cystic lesion 
involving the superolateral aspect of the left orbit and on (D) Axial 
T2FS shows suppression on fat suppressed image.

Figure 5:Optic neuritis with retrobulbar inflammation

(A)Ultrasonography of right orbit showing choroidal thickening and 
thickening of optic nerve head. (B)Axial T2W and (C) Coronal 
T1FS+C Ill-dened T2  hypointensity was noted involving the right 
retrobulbar region causing replacement of the retrobulbar fat. Mild 
attening of the post sclera was noted with thickening of the optic 
nerve head. (D) Axial T1FS+C shows moderate enhancement.

Table 1- Distribution of patients according to the type of lesion

In our study out of 56 cases, 25 cases (44.6%) were benign and 19 cases 
(33.9%) were inammatory and 12 cases were malignant (21.5%).

Table 2: Overall Diagnostic power of USG versus MRI

The overall Sensitivity, Specicity, Positive predicted value(PPV), 
Negative predicted value(NPV),  Accuracy of MRI is more than USG 
to detect orbital and retro-orbital lesions

Table 3 Distribution of patients according to the location of lesion.

In our study out of 56 cases, 27 are extraconal lesion (27%), 7 are 
intraconal lesion (12.5%), 12 are global lesion (21.5%), 2 are preseptal 
lesion (3.5%), 8 are panorbital lesion (14.3%).

DISCUSSION
In our study we found that out of 56 patients, 31 males (55.3%) and 25 
females (44.7%) had various orbital and retro-orbital lesions. Our 
study correlates with Alsalamah et al [2] where there was 60 
males(54.5%) and 50 females (45.5%). In the study by Chawla et al [3] 
out of  total 40 cases, total male cases were 23(57.5%) and female 
cases were 17(42.5%). Modi et al [4] conducted a study where out of 75 
cases 41 cases are males (51.3%) and 34 cases were females (48.6%). 
Alkatan et al [5] conducted a study  where they found 57.5% were 
males and 42.5% were females.

In our study, most common age group involved was between 0 to 9 
years of age. Our study correlates with the study conducted by Ohtsuka 
et al [6] where they found a peak of age between 0 to 9 years. Chawla et 
al [3] conducted a study where it was found that most of patients were 
in the rst decade of life.

In  our  s tudy ,most  common cl in ical  presenta t ion was 
proptosis(48.2%).It correlates with the study conducted by Alsalamah 
et al [2] where 64.5% cases presented with proptosis. Modi et al [4] 
conducted a study where 49.33% cases presented with proptosis. 
Alkatan et al [5] conducted a study where they found proptosis was the 
most common clinical presentation.

In our study. 44.6% presented with Benign lesions and 21.5% 
presented with malignant lesions. A study conducted by Seregard and 
Sahlin et al [7] presented with 54.3% and 29% presented with 
malignant lesions. Shields et al [8] conducted a study where he found 
64% Benign lesions and 36% were malignant lesions. A study 
conducted by Bonavolanta et al [9] found that 68% were benign lesions 
and 32% were malignant lesions. A study conducted by Kennedy et al 
[10] found that 66% were benign and 34% were malignant.
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Type of Lesion Frequency (n) Percentage (%)
Inammatory 19 33.9 %
Benign 25 44.6 %
Malignant 12 21.5 %
Total 56 100%

Inammatory lesion Benign lesion Malignant 
lesion

Sensitivity% 84.21% 92% 83.3%
Specicity% 94.59% 87.1% 90.9%
PPV% 88.89% 85.19% 71.4%
NPV% 92.11% 93.1% 95.2%
Accuracy 91.07% 89.3% 89.3%

Location of lesion Frequency (n) Percentage (%)
Extraconal lesion 27 48.2%
Intraconal lesion 7 12.5%
Globe 12 21.5%
Preseptal lesion 2 3.5%
Panorbital 8 14.3%
Total 56 100%
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The most common benign lesion in our study was Dermoid which 
accounted for 84% of all benign cases. A study conducted by Shields 
and Sheilds et al shows that Dermoid cyst comprises of 89% of all 
orbital cystic lesions of childhood. Similar study conducted by 
Bonavolanta et al [9] and Modi et al [4] shows Dermoid cyst is the most 
common benign lesion .The study conducted by Alkatan et al [5] shows 
Dermoid cyst is the most common benign cystic lesion. 

In our study Retinoblastoma was the most common malignant lesion 
comprising of 83%. The study conducted by C.C.Annunobi  et al [11] 
and Modi et al [4] shows Retinoblastoma is the most common 
malignant tumour comprising of 85% and 61.33% respectively. 

In our study, 16.67% presented with Preseptal cellulitis,50% presented 
with Preseptal and Postseptal cellulitis and 33.33% presented with 
Post septal cellulitis. Our study correlates with Jyani et al [12] where 
13.33% presented with Preseptal cellulitis,53.33% presented with 
preseptal and post septal cellulitis and 33.33% post septal cellulitis.

In our study,most of the lesion located in the extraconal region (48.2%) 
and 12.5% intraconal region. Our study correlates with Ohtsuka et al 
[6] study where 50% lesions located in the extraconal region and 15% 
lesions in the intraconal region.However,a study conducted by 
Alsalamah et al [2] showed majority of lesions in the intraconal 
region(57.4%) and 31.9% lesions in extraconal region.

The overall sensitivity, specicity, and Positive predicted Value and 
Negative predictive value of USG for inammatory lesions are 
84.21%,94.59%,88.89% and 92.11% respectively. Accuracy of 
ultrasonography was 91.07% for detection of inammatory lesions on 
USG B-Scan.

The overall sensitivity, specicity, and Positive predicted Value and 
Negative predictive value of USG for benign lesions are 92%%, 
87.1%, 85.19% and 93.1% respectively. Accuracy of ultrasonography 
was 89.3% for detection of benign lesions on USG B-Scan.

The overall sensitivity, specicity, and Positive predicted Value and 
Negative predictive value of USG for malignant lesions are 83.3%, 
90.9%, 71.4% and 95.2% respectively. Accuracy of ultrasonography 
was 89.3% for detection of malignant lesions on USG B-Scan.

Limitations
There were a few inevitable limitations in the conduct of this research, 
like the small sample size and the fact that it is not a multicentric study. 
However, our research ndings corroborated sufciently with 
previous studies.

CONCLUSIONS
From the current study the following conclusion can be drawn: Male 
preponderance was seen as compared to females with a sex ratio of        
1.2:1. Among the inammatory conditions, preseptal and postseptal 
cellulitis were most common. Among the benign conditions, dermoid 
cyst was most common. Among malignant conditions, Retinoblastoma 
was most common.
 
USG B scan should be used as the initial examination as the primary 
modality since it is readily available at a reasonable price. USG is 
advised if there are any MRI contraindications. MRI is considered the 
imaging modality of choice for assessing the spread of the disease, 
describing the exact location, and making an accurate diagnosis. 
Analyzing the morphology, appearance, and signal intensity on 
various sequences, the pattern, and the degree of contrast enhancement 
are key to characterizing lesions on MRI. We found that the sensitivity 
and specicity of MRI is higher than USG for the detection of orbital 
and retro-orbital lesions.

REFERENCES
1. S W S L H D  -  M e d i c a l  I m a g i n g  -  O r b i t  X - r a y  [ I n t e r n e t ] . 

[cited2022Sep1].Availablefrom:https://www.swslhd.health.nsw.gov.au/medicalImagi
ng/serv_xray_Orbit.html 

2. Alsalamah AK, Maktabi AM, Alkatan HM. Adult Orbital Lesions in Saudi Arabia: A 
Multi-centered Demographic Study with Clinicopathological Correlation. J Epidemiol 
Glob Health. 2020 Dec;10(4):359–66. 

3. Chawla U, K. Yadav R, a Sharma V, Narayanan N. Comparison of Multi-Detector 
Computed Tomography (MDCT) and 3 Tesla Magnetic Resonance Imaging (MRI) in 
Evaluation of Orbital mass lesions. Saudi J Med Pharm Sci. 2021 Jan 21;7(1):54–9. 

4. Modi PJ, Shah NA, Bhalodia JN, Gonsai RN. Orbital tumors in children: a descriptive 
study at tertiary care centre. Natl j med res. 2013 Dec 31;3(04):362–6. 

5. Alkatan HM, Marek FA, Elkhamary S. Demographics of Pediatric Orbital Lesions: A 
Tertiary Eye Center Experience in Saudi Arabia. J Epidemiol Glob Health. 2019 
Mar;9(1):3. 

6. Ohtsuka K, Hashimoto M, Suzuki Y. A review of 244 orbital tumors in Japanese patients 

during a 21-year period: origins and locations. Jpn J Ophthalmol. 2005 
Feb;49(1):49–55. 

7. Seregard S, Sahlin S. Panorama of orbital space-occupying lesions. The 24-year 
experience of a referral centre. Acta Ophthalmol Scand. 1999 Feb;77(1):91–8. 

8. Shields JA, Shields CL, Scartozzi R. Survey of 1264 patients with orbital tumors and 
simulating lesions: The 2002 Montgomery Lecture, part 1. Ophthalmology. 2004 
May;111(5):997–1008. 

9. Bonavolontà G, Strianese D, Grassi P, Comune C, Tranfa F, Uccello G, et al. An analysis 
of 2,480 space-occupying lesions of the orbit from 1976 to 2011. Ophthal Plast Reconstr 
Surg. 2013 Apr;29(2):79–86. 

10. Kennedy RE. An evaluation of 820 orbital cases. Trans Am Ophthalmol Soc. 
1984;82:134–57. 

11. Anunobi CC, Akinsola FB, Abdulkareem FB, Aribaba OT, Nnoli MA, Banjo A a. F. 
Orbito-ocular lesions in Lagos. Niger Postgrad Med J. 2008 Sep;15(3):146–51. 

12. Jyani R, Ranade D, Joshi P. Spectrum of Orbital Cellulitis on Magnetic Resonance 
Imaging. Cureus. 12(8):e9663. 

Volume - 13 | Issue - 04 | April - 2023 |  . PRINT ISSN No 2249 - 555X | DOI : 10.36106/ijar

58  INDIAN JOURNAL OF APPLIED RESEARCH


