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A B S T R A C T

Aims & Objective: To evaluate the B-scan findings in tertiary eye care Retina Clinic in relevance to clinical
management and to find out the visual potential in anterior segment pathology.
Materials and Methods: We are tertiary eye care centre in Central India and do get referral from other
centres as well as in house referral to Retina OPD. In present retrospective study, we evaluated 192 eyes of
181 patients, above 16yrs of age. All the B-scan were done by Quantel ABSOLU 15 MHz probe in supine
position.
Results: A total of 192 patients were evaluated by B-scan. We have divided total 192 eyes in two groups
1 & 2, Cataract & Non-cataract groups respectively, for ease of understanding the indication of B-scan.
Among total 192 eyes, 111 eyes (57.81%) were included in Group 1 & rest 81 eyes (42.18%) fall in
Group 2. In group 1, the indications for B-scan were Mature Cataract. In group 2, the most common
indication was Vitreous haemorrhage- 28Cases (34.56%), followed by post-surgical trauma- 17cases
(20.98%), Corneal Opacity- 13 cases (16.04%), & Inflammatory- 10cases (12.34%). The remaining 13
cases (4 cases of Asteroid hyalosis, 3 cases of Disc coloboma, and 2 cases each of Optic Nerve Head
Drusen, Microphthalmos & Intraocular foreign body) were grouped as miscellaneous -16.04%.
Conclusion: B-scan is an important non-invasive and economical tool for posterior segment evaluation.
We also noted very important observation that among 13 Corneal Opacity patients, 9 patients were having
attached retina with normal sonic appearance of posterior segment which signifies the visual potential in
these cases which are often overlooked.
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1. Introduction

The diagnostics in Ophthalmology has advanced many
folds, still USG B-scan is an old and irreplaceable tool
because of its non-invasive, non-ionizing, non-radioactivity
nature. The first USG B-scan was done by Baum &
Greenwood in 1958, thereafter it has evolved many folds
over time in compactness and resolution of images.

* Corresponding author.
E-mail address: g_teena@hotmail.com (M. Agrawal).

2. Materials and Methods

We are tertiary eye care centre in Central India and do get
referral from other centres as well as in house referral to
Retina OPD. In present retrospective study, we evaluated
192 eyes of 181 patients, above 16yrs of age. All the B-scan
were done by Quantel ABSOLU 15 MHz probe in supine
position after putting water soluble medium over the closed
lid. Images were recorded in database and evaluated later
on. The cases included in our study were either referred to
VR clinic for posterior segment evaluation or they came to
VR Clinic directly (taking treatment elsewhere) for further
management
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3. Results

A total of 192 patients were evaluated by B-scan. We have
divided total 192 eyes in two groups 1 & 2, cataract &
non-cataract groups respectively, for ease of understanding
the indication of B-scan. Among total 192 eyes, 111 eyes
(57.81%) were included in Group 1 & rest 81 eyes (42.18%)
fall in Group 2. In group 1, we found almost equal sex
distribution (51 Male & 49 Female) while there was male
predominance (56 Male vs 25 Female out of total 81) noted
in non-cataract group. We had 11 female patients with
bilateral mature cataract whom we included in Group 1.

In group 1, the indications for B-scan were mature
cataract. In group 2, the most common indication was
vitreous haemorrhage- 28 cases (34.56%), followed by
post-surgical trauma- 17 cases (20.98%), corneal opacity-
13 cases (16.04%), & inflammatory- 10 cases (12.34%).
Apart from these indications, all other cases were included
in miscellaneous group (13 cases-16.04%). The cases in
miscellaneous group are 4 cases of Asteroid hyalosis, 3
cases of disc coloboma, and 2 cases each of optic nerve head
drusen, microphthalmos & intraocular foreign body.

The most important and relevant findings are evidence of
Retinal detachment in only 3 out of 111 patients (2.7%) in
Group 1 & normal B-scan findings in 9 out of 13 eyes in
the subgroup of corneal opacity. These findings suggest the
potential of visual recovery commonly neglected in corneal
opacity eyes.

4. Discussions

As per the latest report by WHO World report on vision,
at least 2.2 billion people around the world have a vision
impairment, of whom at least 1 billion have a vision
impairment that could have been prevented or yet to be
addressed.1 Further it elaborates 65.2 million cases of
Cataract & 4.2 million cases of Corneal blindness falls
under 1 billion cases mentioned above in WHO reports.

The assessment of potential vision recovery after eye
surgery is again under-evaluated parameters that should be
of paramount importance in planning community eye care
services to utilize the available resources to its full strength.

In our study, 181 individuals’ data were collected and
analyzed for demographic evaluation. We found male
predominance, 107 Male vs 74 Female (59.11% vs 40.88%),
in our study including both groups. Ansari AA et al2 did
cross sectional study on 170 eyes of 136 patients and
found 86/136 (63.24%) were males while 50/136 (36.77%)
females, similar to our study. Bangal SV et al3 also
found male predominance in their study of 100 cases, 54
male vs 46 female (54% vs 46%). They concluded this
preponderance of male population for b-scan could be due
to higher incidence of occupational hazard in males. In their
study the most common indication for b-scan was decreased
vision due to media opacity, 85 cases (85%) while in our

case study we divided the study population based on the
most common etiolgy of media opacity, i.e. cataract.

In the clinical scenario of media opacities like cataract
& corneal opacities, it is imperative to evaluate the vision
potential before any surgeries. B-scan has proven track
record in predicting the vision outcome or more precisely
anatomical integrity of an eye. In our study we found
cataract (non-traumatic) as the main indication in 111
cases (57.81%) of B-scan (Chart 1). It is important to
note that only 3 out of 111 Cataract cases (2.7%) were
found to have sonographically recorded Retinal detachment
(Figure 1). Hegde R et al4 concluded in their study that
B-scan has 100% specificity & 100% positive predictive
value of “Abnormal Eyes”. Their results were comparable
to our study as they also found only 2 cases out of 184 eyes
(1.08%) of Retinal detachment preoperatively on B-scan,
confirmed by fundus examination postoperatively.

Figure 1: Clinical diagnosis –total cataract. 1. B-scan: Yellow
arrow shows high reflective membranous echo attached to
disc with minimal after movements suggestive of total retinal
detachment

Chart 1: B scan Indications in ocular pathologies

Thatte S et al5 noted zero case of retinal detachment
among 57 cases of non-traumatic cataract, although there
were other pathologies like vitreous degeneration, asteroid
hyalosis & posterior staphyloma reported. Jacob JM et al6
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also found B-scan as a good tool to screen patients with
media opacity. Although they reported that 102 eyes (20%)
B-scan findings were not correlating with clinical findings.

Jitendra Kumar et al7 also found low incidence of Retinal
detachment (RD) in 14 cases out of 180 USG (7.8%) done.
Jatin G et al8 also reported a low incidence of RD, 3 out of
136 non traumatic Cataract eyes (2.2%). Although Sen KK
et al9 found little higher incidence of retinal detachment in
34 out of 164 USG (21.34%) done in media opacities as
they have included traumatic cases also. Hassani SN et al10

also reported higher incidence of RD, 41 out of 295 cases of
USG - (13.8%) in non-traumatic cataract cases.

B-scan is indicated in cases where media opacity
hampers the direct visualization of retina and optic nerve
as well as for disc evaluation in suspicious cases of
disc anomalies in clear media. In our study we found
Vitreous hemorrhage (VH) as the second most common
indications for B-scan (Figure 2) - 28 cases out of 192
(14.58%). Diabetes mellitus was the most common cause
of VH - 24 cases (12.5%) followed by blunt trauma -
4 out of 28 cases (14.28%) as per their clinical history.
Bandal SV et al3 included 46 eyes (46%) following ocular
trauma in rural Indian population and found traumatic
cataract as the most common finding (45 cases) followed
by vitreous hemorrhage (14 cases) and dislocated lens (7
cases) respectively. Ansari AA et al2 studied the 170 eyes
of 136 patients and found VH in only 32 eyes (18.18%).
Quereshi MA et al11 reported low incidence of VH, 24
out of 750 cases (3%) in their study. Abdulmannan YAY
et al12 found 7 cases out of 73 traumatic eyes (9.6%) with
VH since they studied only traumatic eyes. Dawood et
al13 found Trauma (12 out of 35 cases - 34.28%) as the
most common cause of VH followed by Diabetes (9 out of
35 - 25.71%). Rabinowitz et al14 found that proliferative
Diabetic Retinopathy was the most common cause of VH
(37 out of 106 eyes – 35%) followed by Trauma (33 out of
106 eyes – 31%).

Chart 2: USG findings in post surgical trauma

The third most common indication in our study was
the post-surgical trauma (17 cases out of 192 cases -

Figure 2: Clinical diagnosis – Vitreous hemorrhage. B scan: Mild
to moderate reflective dot vitreous echoes. Red Arrow - Moderate
reflective membranous echo, not attached to disc with good after
movements, suggestive of Total posterior vitreous detachment
(PVD). Retina well attached

8.85%) due to complicated cataract surgery (Chart 2),
referred to VR clinic by in-house as well as periphery
hospitals. 5 cases (2.6%) showed dropped nucleus on b-
scan, followed by 2 cases (1.04%) of IOL drop (Figure 3).
1 case (0.52%) was noted as temporal RD on b-scan due
to needle perforation marked by vitreous incarceration in
ocular coats. The remaining 9 cases (4.68%), referred for
posterior segment evaluation following cataract surgery
induced corneal edema and low early postoperative vision,
reported with normal b-scan findings. Ansari AA et al2

also reported 8/170 eyes (4.70%) with dislocated lens
and 6/170 cases (3.52%) of dislocated posterior chamber
intraocular lens (PCIOL) in their study. Abdullah Rizwan
et al15 reported dropped nucleus in 3 out of 22 cases
(13.5%) of b-scan findings in intraocular inflammations
category. Netam SBS et al16 studied total 145 cases, divided
into various subgroups, and found 2 cases (1.37%) of
displaced IOL on b-scan study in non-tumor non trauma
group in Radiology department. They also noted 3 cases
(2.06%) of posteriorly dislocated lens on b-scan. It is
important to note the characteristic distinguishing feature
between dropped nucleus and displaced IOL is presence
of globular hyperechoic entity without reverberations in
posterior vitreous cavity in dropped nucleus while displaced
IOL shows well defined, non-globular hyperechoic mass
with marked reverberations.

There were not much studies found on B-scan findings in
corneal opacity (CO) patients specifically (Chart 3). Ansari
AA et al2 found 15/170 cases (8.82%) of corneal opacity
in their study. We noted normal b-scan findings in 9 of 13
eyes (69.2%) with CO, 2 cases showed closed funnel RD
with decreased axial length, one case showed hypotonus
globe with serous choroidal detachment (Figure 4), one
case showed decreased axial length with ocular coats
calcification.
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Figure 3: Clinical diagnosis- Displaced (Dropped) IOL following
complicated cataract surgery. B scan: Red arrow shows high
reflective linear echo with reverberation echoes in mid vitreous
cavity suggestive of displaced IOL

Chart 3: USG findings in corneal opacity

Figure 4: Clinical diagnosis– Corneal opacity with hypotonus
globe. B scan: Red arrow showing serous choroidal detachment
with hypotonus globe with attached retina

In inflammatory group, the b-scan was done in 6 cases
of Endophthalmitis to know the density of exudates in
vitreous cavity and retinal and choroidal involvement. We
have not found choroidal detachment in any of the cases of
endophthalmitis, which is a sign of better visual prognosis.
Dacey MP et al17 also reported CD as the sign of poor
visual prognosis in endophthalmitis. B-scan was performed
in 4 cases of Uveitis due to hazy vitreous to detect retinal
detachment, choroidal thickening and scleritis (T-sign), if
any. Netam SBS et al16 reported total 3 out of 145 cases
(2.06%) of endophthalmitis.

In miscellaneous group (Chart 4), we had total 13
cases, 4 Asteroid hyalosis, 3 Disc coloboma – 1 case
with RD, 2 cases each of Optic Nerve Head Drusen
(Figure 5), Intraocular FB (IOFB) & Microphthalmos.
Saxena Navneet18 found 23 cases out of 200 B-scan
(11.5%) with significant posterior segment lesion. He found
5 cases of posterior vitreous detachment (PVD)- 2.5%,
2 cases (1%) of asteroid hyalosis and 1 case (0.5%) of
intraocular foreign body. Bandal SV et al3 found 3 cases
of IOFB among 46 traumatic eyes taken for b-scan, among
which 2 metallic foreign body was found in vitreous cavity
while another one was stone, got impacted on anterior
chamber.

Chart 4: USG findings in miscellaneous cases

We have analyzed frequency of RD in group 1 & group 2
patients together (Chart 5). We found RD in 15 eyes (7.81%)
including both group 1&2. The Vitreous hemorrhage was
the most common (6 case -3.12%) associated b-scan finding
followed by 3 cases (1.56%) each of mature cataract and
corneal opacity cases, 1 case (0.52%) each of complicated
cataract surgery secondary to needle perforation, disc
coloboma (Figure 6) and endophthalmitis. Bandal SV et
al3 also found RD in 31/100 (31%) cases in their study.
Maumenee IH et al19 found RD in 3 out of 82 (3.66%)
coloboma eyes studied. Thakker MM et al20 found RD in
4 cases (7.4%) of endophthalmitis on b-scan.

We have enlisted important b-scan findings of few USG
diagnosis in Table 1.
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Table 1:
USG Diagnosis USG features
Retinal detachement Hyper-reflective membranous echo

attahed to disc with minimal after
movements

Vitreous echoes Dot like echoes with mild, moderate
or hyperreflectvity depends on
clinical diagnosis

IOFB Hyper-reflective echo, persisting on
low gain, with shaddowing in case
of mettalic foreign body

ONH Drusen Hyper-reflective globular echo at
ONH area persisting on lower gain,
usually found bilaterally

Lens Drop Moderate to high reflective echos
seen in vitreous cavity which moves
with ocular movements

IOL Drop Hyper-reflective echo with acoustic
reverberations in vitreous cavity

Figure 5: Clinical differential diagnosis – Disc edema/Drusen. B-
scan finding - High reflective globular lesion noted at optic disc, at
90db Gain, suggestive of Optic nerve head drusen

Chart 5: Distribution of retinal detachment in study groups

Figure 6: Clinical diagnosis –Total cataract with Coloboma.
B scan: Yellow arrow shows high reflective membranous echo
attached to disc with minimal after movements suggestive of
posteriorly closed funnel retinal detachment. Red arrow shows
excavation of ocular coats at optic nerve head area suggestive of
retinochoroidal coloboma involving disc

In our study we have not found any case of false positive
findings on b-scan. Although Rabinowitz et al14 found 37
eyes (35%) diagnosed with RD on b-scan but clinically it
was evident only in 30 eyes (28.3%). They noted 7 cases
(6.7%) of false positive sonographic RD. Sandinha MT et
al21 studied the accuracy of b-scan diagnosis compared
to clinical diagnosis in acute fundus obscuring vitreous
hemorrhage. They found complete agreement in 78% cases,
partial agreement in 19% cases and agreement was not
tested in 3 cases. The reason for 100% complete agreement
in our study could be more apt clinical screening before b-
scan by the sonographer who is an experienced VR surgeon
as well as the dedicated ophthalmic US machine with higher
frequency probe.

5. Conclusion

B-scan is an important tool for non-invasive, economical,
posterior segment evaluation. We also found very important
observation that among 13 corneal opacity patients 9
patients (69.23%) were having attached retina with normal
sonic appearance of posterior segment which signifies the
visual potential in these cases which are often overlooked.
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