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Abstract:   
Aim: The aim of the present study was to assess the role of B-scan Ultrasonography in ocular diseases in 
differentiating intraocular and extraocular diseases. 
Methods: A Prospective cross sectional study was conducted in the Department of Radio-Diagnosis, Sri Siddhartha 
Institute of Medical Sciences and Research Centre, Begur, Nelamangala Taluk, Karnataka from 1st March 2024 to 
1st March 2025. 50 patients were included in the study. Data for the study were collected from patients undergoing 
B-scan for ocular lesions referred to the department of Radio-diagnosis. 
Results: The distinction between ocular and extraocular pathologies was made in 100% of cases. The overall 
sensitivity, specificity, PPV, NPV and accuracy of ultrasonography for the diagnosis of ocular pathologies were 
96.67%, 100%, 100%, 95.24% and 98% (p- value = 0.0165) compared to 56.25%, 100%, 100%, 56.25% and 72% for 
ophthalmoscopic examination respectively. The sensitivity, specificity, PPV, NPV and accuracy of ultrasound for the 
diagnosis of extraocular pathologies were 95%, 100%, 100%, 96.77% and 98.0% respectively. 
Conclusion: B-scan Ultrasonography was the initial imaging modality opted in most of the cases as it was readily 
available, simple, cost effective, non-ionizing, non-invasive and reliable modality. It has a higher spatial and 
temporal resolution compared to both CT and MRI for the diagnosis of ocular pathologies. It superseded the 
accuracy of ophthalmoscopic diagnosis with significant difference (p- value < 0.05) in the diagnosis of ocular 
pathologies. However in certain extraocular pathologies; for the evaluation of bony involvement, extension to 
adjacent structures and intracranial extensions, further evaluation with higher cross sectional imaging modalities 
were indicated. Sonological diagnosis correlated very well with the final diagnosis and formed a major basis for 
management decisions in significant number of cases. 
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Introduction 
Ultrasonography is a simple and cost effective tool in 
investigating eye symptoms. It provides a detailed 
cross sectional anatomy of the entire globe 1. It is a 
rapid, non-ionizing, cost effective imaging modality 
and provides real time display of the moving organ. It 
can be performed in outdoor patient without any use 
of anaesthetics or sedative therapy 2. 
The sonographic examination is without the 
contraindications such as pacemakers, which 
magnetic resonance imaging (MRI) has. Sonography 
avoids the irradiation associated with computed 

tomography (CT) and the need for sedation in 
children. Therefore it can be used repeatedly during 
treatment of tumours to assess response to therapy 
1. It is a powerful non-invasive tool for the accurate 
diagnosis and effective management of intra ocular 
tumors 4. It readily demonstrates intra ocular tumour 
morphology, location, extent and relationship to 
adjacent structures 2. 
Recent studies have shown a specificity of 99% and a 
sensitivity of 93% with the use of non-dedicated eye 
scanners. In experienced hands there is a high 
correlation of findings on ultrasound and clinico- 
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pathological diagnosis even in the absence of a 
dedicated eye scanner 3. B-mode real time 
ultrasonography is non-hazardous, atraumatic and 
valuable in the evaluation of orbito-ocular lesions, 
especially in the presence of opaque media when 
there is a suspicion of an intraocular mass 3. 
Vitreoretinal diseases are the most common 
indication for ultrasonographic imaging of the 
posterior segment. Although most conditions of the 
posterior segment can be viewed directly, in 
situations where there is media opacity (e.g., because 
of vitreous haemorrhage), echography allows for 
evaluation of the vitreous, retina and choroid that 
otherwise would be impossible. Using ultrasound, it 
is possible to identify, evaluate, and follow numerous 
posterior segment conditions 5. 
The aim of the present study was to assess the role of 
B-scan Ultrasonography in ocular diseases in 
differentiating intraocular and extraocular diseases. 
 
Materials And Methods 
A Prospective cross sectional study was conducted in 
the Department of Radio-Diagnosis, Sri Siddhartha 
Institute of Medical Sciences and Research Centre, 
Begur, Nelamangala Taluk, Karnataka from 1st March 
2024 to 1st March 2025. 50 patients were included in 
the study. Data for the study were collected from 
patients undergoing B-scan for ocular lesions referred 
to the department of Radio-diagnosis. 
 

Inclusion Criteria 
Patients with clinically suspected ocular lesions i.e. 
patients presenting with proptosis, suspected orbital 
mass, complete loss/diminution of vision, leucokoria, 
pain, redness and discharge were included in the 
study. 
 
Exclusion Criteria 
Patients with ocular trauma were excluded from the 
study. 
 
Technique of Sonographic Study 
With the patient in supine position, Ultrasound was 
performed with closed eyelid after application of 
coupling gel utilizing contact method. Linear high 
frequency probe (7.5 to 12 MHz) of SAMSUNG HS70A 
ultrasound system was used for the study. 
Longitudinal and transverse axis scans were 
performed, both in static and with dynamic 
movements of eye after instructing the patients. 
Colour Doppler flow imaging was done in all cases. 
Ultrasonographic diagnosis was made based on 
various acoustic characteristics studied in 
conjunction with clinical data. Higher imaging 
modalities (CT/MRI) were employed where necessary 
and findings were correlated with ultrasonographic 
diagnosis. Surgery with histopathological correlation 
was done as applicable. Final diagnosis were made 
based on these findings and compared with the 
ultrasonographic (B-SCAN) diagnosis. 

Results 
Table 1: Baseline characteristics 

 

Age (Years) No. of Patients Percentage 

<10 08 16.0 

11 to 20 02 04.0 

21 to 30 02 04.0 

31to 40 08 16.0 

41 to 50 15 30.0 

51 to 60 12 24.0 

>60 03 06.0 

Gender 

Male 24 48.0 

Female 26 52.0 

Laterality 

Bilateral 09 18 

Right 25 50 

Left 16 32 

Indications 

Proptosis 16 32 

Opaque media 4 8 

Suspected 
orbital mass 

14 28 
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Vitreous 
evaluation 

11 22 

Leukocoria 5 10 

 
In our study, the maximum percentage of patients 
was in the 5th decade (30%). The age range was 
between 1year and 70 years. There was nearly equal 
gender distribution of cases in our study with a male 

to female ratio of 1: 1.14. Bilateral lesions were seen 
in 9 patients (18 %). Most common indication for 
ultrasound examination was proptosis followed by 
suspected orbital mass in our study. 

Table 2: Age distribution among ocular pathologies 
 

Pathologies Age (in years) Total 

<10 
N(%) 

11-20 
N(%) 

21-30 
N(%) 

31- 40 
N(%) 

41-50 
N(%) 

51-60 
N(%) 

>60 
N(%) 

N(%) 

VH 0 0 0 01(16) 02(33) 02(33) 01(16) 06(12) 

RD 0 0 0 02(50) 01(25) 01(25) 0 04(8) 

PVD 0 0 0 0 01(50) 01(50) 0 02(4) 

VF 0 0 0 0 01(100) 0 0 01(2) 

RB 03(100) 0 0 0 0 0 0 03(6) 

PHPV 02(100) 0 0 0 0 0 0 02(4) 

Ch Mel 0 0 0 0 01(100) 0 0 01(2) 

Scleritis 0 0 01(50) 01(50) 0 0 0 02(4) 

OD Drusen 0 0 01(100) 0 0 0 0 01(2) 

Endo 0 0 0 02(66) 01(33) 0 0 03(6) 

Phthisis 0 0 0 0 0 01(100) 0 01(2) 

Cataract 0 0 0 0 0 2(50) 2(50) 04(8.0) 

Total 30(60.0) 

 
In our study, the maximum percentage of patients 
were in the age range of 41 to 50 yrs (23%) and 51 to 
60(23%). Maximum number of cases of vitreous 
haemorrhage was in the age range of 31 to 50 years 
and those of retinal detachment in 31 to 40 years. 

Degenerative entities like PVD and VF were in 41 to 
60 years. All cases of retinoblastoma and PHPV were 
in the first decade. Inflammatory conditions like 
scleritis and endophthalmitis were in the 3rd and 4th 
decades. 

Table 3: Age distribution among extraocular pathologies 
 

Pathologies Age (in years) Total 

<10 
N(%) 

11-20 
N(%) 

21-30 
N(%) 

31- 40 
N(%) 

41-50 
N(%) 

51-60 
N(%) 

>60 
N(%) 

N(%) 

O Glioma 1(50) 1(50.0) 0 0 0 0 0 02(4.0) 

ON Menin 0 0(0.00) 0 0 1(100.0) 0 0 01(2.0) 

Heman 1(25) 0 0 0 1(25.0) 2(50.0) 0 04(8.0) 

Pseudo 0(0.00) 0 0 0 1(100.0) 0 0 01(2.0) 

Graves 0(0.00) 0 0 0 3(100.0) 0 0 03(6.0) 

Myositis 0(0.00) 0 0 1(100.0) 0(0.00) 0 0 01(2.0) 

Dermoid 1(100.0) 0 0 0 0 0 0 01(2.0) 

DCC 0(0.00) 0 0 1(100.0) 0 0 0 01(2.0) 

Mucocele 0(0.00) 0 0 0(0.00) 1(100.0) 0 0 01(2.0) 

Lym 0(0.00) 0 0 0 0 1(100.0) 0 01(2.0) 

LGPA 0(0.00) 0 0 0 0 1(100.0) 0 01(2.0) 

Mucor 0(0.00) 0 0 0 1(50.0) 1(50.0) 0 02(4.0) 

Lid abs 0(0.00) 1(100.0) 0 0 0 0 0 01(2.0) 

Total 20(40) 

 
All cases of optic glioma were seen in first and second decades and one case of optic meningioma was in 5th 
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decade. One case of hemangioma was in first decade, 
1 case was in 5th decade and 2 cases in 6th decade. 3 
cases of Graves were in 5th decade. Periocular 
dermoids were seen predominantly in first decade. 1 

case of lymphoma was in 6th decade. Inflammatory 
conditions like mucocele and dacrocystocele were in 
4rd and 5th decades. 

Table 4: Gender distribution among ocular pathologies 
 

Pathologies Male N(%) Female N(%) Total N(%) 

VH 4(66.6) 2(33.3) 6(12.0) 

RD 3(75.0) 1(25.0) 4(8.0) 

PVD 1(50.0) 1(50.0) 2(4.0) 

VF 0(0.0) 1(100.0) 1(2.0) 

RB 1(33.3) 2(66.6) 3(6.0) 

PHPV 0(0.0) 2(100.0) 2(4.0) 

Ch Tumors 1(100.0) 0(0.0) 1(2.0) 

Scleritis 1(50.0) 1(50.0) 2(4.0) 

OD Drusen 1(100.0) 0(0.0) 1(2.0) 

End ophthalmitis 2(66.6) 1(33.3) 3(6.0) 

Phthisis 1(100.0) 0(0.0) 1(2.0) 

Cataract 1(25.0) 3(75.0) 4(8.0) 

Total 30(60.0) 

 
There was nearly equal gender distribution of cases in 
our study with a male to female ratio of 1:1.14. Most 
of the cases of VH and RD were predominantly seen 
in male patients RB and PHPV and VF were 
predominantly seen in females. PVD were equally 

distributed among both genders. Inflammatory 
conditions like scleritis and endophthalmitis were 
seen predominantly in male patients. Cataracts were 
predominant in female patients. 

 
Table 5: Gender distribution among extraocular pathologies 

 

Pathologies Male-N(%) Female-N(%) Total Patient-N(%) 

ON Tumors 1(33.3) 2(66.6) 3(6.0) 

Hemangioma 3(75.0) 1(25.0) 4(8.0) 

Pseudo Tumor 0 1(100.0) 1(2.0) 

Graves 0 3(100.0) 3(6.0) 

Myositis 1(100.0) 0 1(2.0) 

Dermoid 1(100.0) 0 1(2.0) 

DCC 0 1(100.0) 1(2.0) 

Mucocele 1(100.0) 0 1(2.0) 

Lym 1(100.0) 0 1(2.0) 

LGPA 0 1(100.0) 1(2.0) 

Mucor 0 2(100.0) 2(4.0) 

Lid Abs 0 1(100.0) 1(2.0) 

Total 20(40.0) 

 
Optic glioma had an equal gender predilection in our 
study whereas one case of optic nerve meningioma 
was seen in middle aged female patient. 
Hemangiomas were predominant in males. Graves 

orbitopathy were predominant in females. 
Lymphoma predominantly involved male patients. 
Lacrimal gland pleomorphic adenoma was seen in 
females in our study. 

Table 6: Location based classification and distribution of orbital lesions 
 

 Location Number of cases Percentage 

Ocular Space Anterior segment 04 13 

Posterior segment 26 87 
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Total 30 100 

Extra Ocular Space Intraconal 04 20 

Conal 04 20 

Extraconal 08 40 

Intra + Extra conal 02 10 

Preseptal 02 10 

Total 20 100 

 
There were a total of 30 cases in the ocular space, 
with 4 in anterior segment and 26 in posterior 

segment of the globe.  

 
Table 7: Ocular pathologies-Ophthalmoscopic versus Ultrasound diagnosis 

 
Pathology Number 

of patients 
Ophthalmo- 
scopic diagnosis 

Diagnosis 
missed on ophthal 

Ultrasono- 
graphic diagnosis 

Diagnosis 
missed on USG 

Cataract 4 2 2 4 0 
VH 6 4 2 5 1 
RD 4 3 1 4 0 
PVD 2 1 1 2 0 
VF 1 0 1 1 0 
RB 3 3 0 3 0 
PHPV 2 1 1 2 0 
Ch Mel 1 1 0 1 0 
Scleritis 2 0 2 2 0 
OD Drusen 1 1 0 1 0 
Endo 3 2 1 3 0 
Phthisis 1 0 1 1 0 
Total 30 18 12 29 1 
 
Cataract was the predominant anterior segment 
pathology. Vitreous haemorrhage followed by retinal 
detachment was the predominant posterior segment 
pathologies. Of the 6 vitreous haemorrhage cases, 1 
was missed on ultrasound. Totally 30 out of 29 cases 

were correctly diagnosed by ultrasound. Out of 30 
cases only 18 were correctly diagnosed on 
ophthalmoscopic examination. Cases with opaque 
conducting media precluded ophthalmoscopic 
examination in many of these cases. 

 
Table 8: Statistical analysis of Sonological diagnosis of ocular and extraocular pathologies 

 
Ocular pathologies 
Diagnostic Accuracy Value 95%CI 
Sensitivity 96.67% 82.87%-99.92% 
Specificity 100% 83.16%-100% 
PPV 100% - 
NPV 95.24% 74.43%-99.28% 
Accuracy 98% 89.35%-99.95% 
Extraocular pathologies   
Sensitivity 95% 75.13%-99.87% 
Specificity 100% 88.43%-100% 
PPV 100% - 
NPV 96.77% 81.62%-99.51% 
Accuracy 98.0% 89.35%-99.95% 
 
The overall sensitivity, specificity, PPV, NPV and 
accuracy of ultrasonography for the diagnosis of 
ocular pathologies were 96.67%, 100%, 100%, 95.24% 

and 98%. The sensitivity, specificity, PPV, NPV and 
accuracy of ultrasound for the diagnosis of 
extraocular pathologies were 95%, 100%, 100%, 
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96.77% and 98.0% respectively. 
 

 
 

 
 

FIG 1: Vitreous Haemorrhage: Low level echoes in 
the vitreous cavity, predominantly in the dependent 

portions of the globe 
 

 
 

 
 

FIG 2: Retinal Detachment: Well defined thick 

echogenic V- shaped retinal folds attached at the 
optic disc and ora serrata 

 
 

 
 
FIG 3: Retinoblastoma: Well defined heterogeneous 
predominantly hyperechoic lesion within the globe 
showing internal vascularity and calcific foci within 
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FIG 4 : Endophthalmitis: Irregular ocular outline with 
multiple low level internal echoes and few air foci 

within (A) showing peripheral vascularity (B), 
suggesting active inflammation 

 

 
 

 
 
Fig 5: Optic Nerve Glioma: Well defined hypoechoic 

fusiform lesion in the intraconal compartment. Optic 
nerve not separately delineable. CT image shows 
well defined fusiform lesion involving optic nerve. 

 
Discussion 
Ultrasound is the only practical method of obtaining 
images of the posterior segment of eye when light 
conducting media is opaque. Ultrasound contributes 
more to tissue diagnosis than do CT or MRI as they 
cannot scan in real time and are not comparable with 
ultrasound for spatial resolution 6. Ultrasonography 
helps us to establish kinetic properties of the tumours 
such as its consistency and vascularity (mainly with 
the help of colour Doppler). Colour Doppler flow 
imaging (CDFI) is a new modality with its ability to 
detect and analyze low flows. Its main indications are 
the diagnosis of intraocular tumours, the follow up of 
malignant melanoma after conservative treatment 
and the study of space occupying lesions of the orbit 
7. 

In our study, the maximum percentage of patients 
were in the 5th decade (30%). The age range was 
between 1 year and 70 years. There was nearly equal 
gender distribution of cases in our study with a male 

to female ratio of 1: 1.14. There were a total of 30 
cases in the ocular space, with 4 in anterior segment 
and 26 in posterior segment of the globe. Of the 06 
vitreous haemorrhage cases, 1 was missed on 
ultrasound. Totally 29 out of 30 cases were correctly 
diagnosed by ultrasound. Out of 30 cases, only 18 
were correctly diagnosed on ophthalmoscopic 
examination. Sharma OP2 in his study found VH 
followed by RD to be the most common intraocular 
pathology whereas pseudo tumour and Graves 
formed predominant extraocular pathologies. Most 
common intraocular pathology causing proptosis was 
retinoblastoma and extraocular pathologies were 
pseudo tumour and Graves. Ultrasound was 100% 
effective in differentiating intra and extraocular 
pathologies. Ultrasound had 97% accuracy for 
diagnosing VH, 99% for RD and 100% for lacrimal 
gland and optic nerve tumours. 
Ukponmwan CU et al. 8 found 92.3% correlation 
between clinical and ultrasonographic diagnosis. 
Scott IU et al. 9 found 96% correlation between final 
clinical or pathological diagnosis and 
ultrasonographic diagnosis in their study. Jemeld B et 
al. 10 found ultrasound to be 78% accurate for 
diagnosing RD. Rabinowitz R et al. 11 found 100% 
accuracy in diagnosing RD with ultrasound. All 3 cases 
of RB were in first decade in our study and were 
correctly diagnosed by ultrasound. They formed the 
most common ocular neoplasm and the commonest 
ocular pathology to cause proptosis and leucokoria in 
our study. Zilelioglu G et al. 12 in his study found 
ultrasound to be correct in diagnosing 87.12% of 
retinoblastoma. The results were false negative in 
9.09% and false positive in 3.79% of cases. 
2 cases of optic glioma were present in our study, 1 
of them presented in first decade and 1 in second 
decade. All of them were correctly diagnosed by 
ultrasound. 2 were confined to orbit. CT was 
performed for confirmation of orbital confinement of 
the lesion. 4 cases of cavernous hemangioma were 
noted in our study, 1 in first decade, 1 in 5th decade 
and 2 in 6th decade. 1 case involved both intraconal 
and extraconal compartments. 4 of them were 
classified as acoustically “solid” masses, classical for 
hemangioma. 1 case was wrongly interpreted as optic 
nerve tumour as it appeared acoustically “solid” and 
was intraconal in location. All of them showed signal 
on colour Doppler. Ocular pathologies were 
predominantly degenerative followed by neoplastic 
whereas extraocular pathologies were predominantly 
inflammatory/ infective followed by neoplastic in our 
study. Overall inflammatory/infective pathologies 
predominated followed by degenerative and 
neoplastic pathologies in our study. In a study by Lt 
col KK Sen and colleagues retinal detachment was the 
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most common retinal pathology. In another study by 
Hassani and Bard retinal detachment was seen in 
13.8% of total abnormalities. Whereas in another 
study Coleman DJ showed 25% incidence of RD and 
Tanejaet showed 7.6% incidence. In another study by 
Haile M, Mengistu Z the most common abnormality 
was retinal detachment (39%) followed by vitreous 
opacities (31%) 13. In another study by Ejaz Ahmed 
Javed and colleagues most cases were of retinal 
detachment (14.7%) followed by vitreous 
hemorrhage (13%) 14. In study by Lt col KK Sen and 
colleagues retinoblastoma accounted for 3% of 
various ocular abnormalities, while in present study it 
accounts for 5.66% 15. Choroidal abnormalities 
included maximum cases of choroidal detachment 
(80%), while rest 20% cases were of choroidal 
hemorrhage. Among miscellaneous abnormalities 
maximum cases (50%) were of drusen of optic nerve 
followed by foreign body in posterior chamber. 
Phthisisbulbi and posterior staphyloma noted in 
(16.67% each) 16. 
The overall sensitivity, specificity, PPV, NPV and 
accuracy of ultrasound for the diagnosis of ocular 
pathologies were 96.67%, 100%, 100%, 95.24% and 
98% (p-value = 0.0165) respectively compared to 
56.25%, 100%, 100%, 56.25% and 72% for 
ophthalmoscopic examination. There were overall 20 
cases in extraocular space, of which 40% were in 
extraconal, 20% in intraconal, 20% in conal, 10% in 
both intra and extra conal and 10% in preseptal 
compartments respectively. One case of 
hemangioma was falsely diagnosed as optic nerve 
tumour on ultrasound. Out of 20 cases, 19 were 
correctly diagnosed by ultrasound. 
The overall sensitivity, specificity, PPV, NPV and 
accuracy of ultrasound for the diagnosis of 
extraocular pathologies were 95%, 100%, 100%, 
96.77% and 98% respectively. In 33 cases, clinical and 
laboratory investigations formed the basis for 
confirmation of sonological diagnosis. Surgery 
followed by histopathological examination formed 
the gold standard for diagnosis in 14 cases. Higher 
cross sectional imaging modalities like CT/MRI were 
required in 26 cases for evaluation of bony 
involvement, involvement of adjacent structures like 
para nasal sinuses and intracranial extension. 
 
Conclusion 
B-scan Ultrasonography was the initial imaging 
modality opted in most of the cases as it was readily 
available, simple, cost effective, non-ionizing, non-
invasive and reliable modality. It has a higher spatial 
and temporal resolution compared to both CT and 
MRI for the diagnosis of ocular pathologies. It 
superseded the accuracy of ophthalmoscopic 

diagnosis with significant difference (p-value < 0.05) 
in the diagnosis of ocular pathologies. However in 
certain extraocular pathologies; for the evaluation of 
bony involvement, extension to adjacent structures 
and intracranial extensions, further evaluation with 
higher cross sectional imaging modalities were 
indicated. Sonological diagnosis correlated very well 
with the final diagnosis and formed a major basis for 
management decisions in significant number of cases. 
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