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ULTRASOUND BIOMICROSCOPY AS AN 
IMPORTANT DIAGNOSTIC ADJUNCT IN THE 
MANAGEMENT OF LIMBAL TUMORS

Kabra Ruchi C., Thakkar Hansa H.

M & J Western Regional Institute of Ophthalmology,B.J.Medical College, Civil hospital, Ahmedabad. Gujarat, India.

ABSTRACT
Aim: The purpose of this study was to evaluate the high frequency sonographic characteristics of limbal tumors, their extent and 
invasion in the adjacent conjunctival and corneal tissue with the help of ultrasoundbiomicroscopy (UBM).
Material And Method: Sixty three cases of limbal tumors with conjunctival and or corneal extension were enrolled in our prospec-
tive non-randomized study and subjected to clinical and UBM examination.
Result: Sixty three eyes of 63 patients were subjected to UBM. All masses had hyperechoic, highly reflective surface with solid 
acoustic internal pattern in 58(89.2%) cases. With the help of 50 MHz high frequency ultrasound the posterior margin was 
demarcated in 57(81%) of tumors and lateral margin in 42(67%).Intraocular tumor extension was appreciated as shallowing of 
anterior chamber, thickening of cilliary body and breach in Descemet’s membrane.
Conclusion: Ultrasound biomicroscopy has dramatically improved resolution of anterior segment structures by noninvasive 
means. In vivo imaging of limbal tumors along with their biometry, delineation and extension helped us to decide the treatment 
protocol in our patients and proved to be an important diagnostic adjunct in management of limbal tumors. In the 54 patients we 
operated upon the sonographic findings correlated with clinicopathological results.
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INTRODUCTION

Ultrasound Biomicroscopy (UBM) uses high frequency 
ultrasonography ranging between 20 and 50MHz.The 50 
MHz probe generally gives a penetration of 5 to 6 mm 
and a transverse resolution of about 50 microns and an 
axial resolution of about 25 microns. Higher frequency 
units achieve greater resolution (depending on the MHz 
rating of the transducer), with the disadvantage of short-
er tissue penetration.[6] Over the time high frequency ul-
trasound biomicroscopy (UBM) has become a well estab-
lished method for imaging anterior segment anatomical 
configuration and pathological abnormalities like glau-
coma, cornea, iris pathologies and anterior segment tu-
mors. Clinical assessment to assess the extent and depth 
of limbal masses with conjunctival and corneal extension 
is generally crude and the posterior margin of the tu-
mor are typically revealed either during surgery or his-
topathological examination. Clinical findings which sug-
gest invasion in to the globe or orbit include an palpable 

mass in orbit, irregular anterior chamber depth, anterior 
chamber cells, associated scleritis, presence of synechia, 
an intraocular mass or spontaneous perforation of the 
globe.[7,8] Pavlin and Foster were the first to describe the 
use of high frequency ultrasound to examine conjuncti-
val tumors.[1] In our English literature search, we found 
there are several reports comparing UBM n OCT in fields 
of glaucoma and anterior segment surgery, however 
studies related to defining ultrasonographic character-
istics of conjunctival or limbal tumors are few. In few 
related studies we found that UBM provides useful infor-
mation regarding anterior segment tumor configuration 
and invasion which later proved to be of immense help 
in deciding the treatment protocol.

In our study we specifically aim to assess and describe 
in a prospective manner the high frequency ultrasono-
graphic characteristic of limbal tumors with conjunctival 
and corneal extension, their extent, configuration and 
the ability of sonographic waves to uncover invasion of 
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tumor prior to surgical intervention. The information 
hence obtained regarding tumor configuration and inva-
sion may prove to be immense help in deciding the treat-
ment protocol of limbal tumors.

MATERIALS AND METHODS

Sixty three patients with tumors involving the limbus 
with conjunctival and or corneal extension who attended 
our oculoplasty clinic were enrolled in our prospective 
study done between April 2008 to March 2013 at our 
institute. As UBM is a non invasive OPD based procedure 
patients of all age and sex were included in the study. 
No specific exclusion criterion was predetermined in the 
study. All the patients enrolled in the study were sub-
jected to a basic history taking, visual acquity testing, 
thorough clinical and slit-lamp examination, gonioscopy, 
fundus examination and B-Scan imaging.

All the patients with limbal tumors after recording of vis-
ual acquity and a thorough workup as described above 
were subjected to UBM imaging at the very first visit to 
our institute. History for drug allergy was inquired es-
pecially proparacaine and moxifloxacin eye drops which 
had to be instilled in the eye prior to and after the proce-
dure. All the patients were described the procedure and 
consent for examination, imaging and photography were 
done as per the routine protocol Demographic data in-
cluding patient age (in years), gender, and address was 
recorded. Tumor features based on slit lamp examina-
tion regarding shape (diffuse, flat, dome, sphere, mixed) 
color (pigmented or nonpigmented), size (diameter in 
millimeter), extent, location (o’clock hours), dimension, 
feeding vessels were noted.

After a complete work up all the patients with limbal tu-
mors underwent UBM examination. UBM at our institute 
(OTI 2000) uses high frequency ultrasonograpy and re-
quires an eye bath and reclining position of the patient 
to obtain images. The frequency of the transducer was 
set to 50MHz so the images hence acquired were of 50 
micron resolution. All the patients were scanned in a su-
pine position after anaesthetizing the ocular surface with 
topical proparacaine drops twice at five minute interval 
and after introduction of the water bath. Two dimen-
sional images were obtained and analyzed. During UBM, 
scan is acquired with to and fro movement of the trans-
ducer. Depending on the distance the probe sweeps and 
the structures scanned underneath, cross sectional image 
of the cornea, iris, sclera, ciliary body, anterior chamber 
and anterior uveal tissue are seen. Both transverse and 
longitudinal scanned image can be obtained. For acquir-
ing transverse images the probe movement should be 
parallel or tangential to limbus, whereas for longitudi-
nal scans the probe is rotated 90 degree from position of 
transverse scan. Hence, in longitudinal scans the back-

and-forth movement of the transducer becomes perpen-
dicular to the limbus. Longitudinal and Transverse scans 
were acquired in all cases in the study. The photographic 
record was kept on paper and in electronic format. The 
Caliper tool and the zoom tool which were already in-
corporated in the machine helped in the detail biometric 
analysis of the tumors.

All the UBM features were recorded separately. Acous-
tic features (hollow/solid), internal pattern (homoge-
nous/heterogeneous), tumor configuration (diffuse, flat, 
dome, sphere, mixed), tumor dimension, tumor thick-
ness were noted along with extent of anterior, posterior 
and lateral margin. We recorded the visibility and de-
marcation of anterior posterior and lateral margin of the 
tumors as – margin visible or not visible. The invasion of 
Descemet’s membrane, anterior chamber, cilliary body, 
anterior choroid by tumor growth was documented. The 
extent of posterior shadowing in presence of pigmented 
masses was noted.

In short, on UBM examination complete tumor analysis 
was done according to tumor visualization, resolution of 
the internal structures, pigmentation and demarcation of 
the margins and invasion of neighboring structure.

RESULTS

The mean age of patients with limbal tumors who un-
derwent UBM at our institute was 48 years (range,1-84). 
39(62%) were males and 24(38%) of patients were fe-
males. 36(57%) patients had right sided involvement 
whereas 27(43%) had left sided involvement. 

Fifty two (82.5%) patients presented with a single lesion 
and 11(17%) patients had multinodular lesion. The most 
common presentation of the single tumors was as dome 
shaped masses .These constituted 32 (50.7%) of the total 
tumors. The others shapes recognized on UBM were flat 
in 12 (19%) and spherical in 5(7.9%) cases.

The tumor surface was hyperechoic in all patients 
63(100%). Solid acoustic internal pattern was seen 
in 58(89.2%) and cystic internal pattern was seen in 
5(7.9%) amongst all cases. The stroma was hypoechoic 
in 47(74.6%) and heteroechoic in 16(25.3%) patients. 
The Descemet’s membrane and corneal endothelium 
appeared as a hyperechoic layer. Breach in corneal en-
dothelial integrity was seen in 5(8%) cases. Blunting and 
swallowing of anterior chamber structures was seen in 
4(6.30%) cases. In 51(81%) patients the posterior plane 
could be identified and in 42(67%) the lateral margin of 
the lesion could be differentiated from the surrounding 
structures. The UBM features of all the 63 cases enrolled 
for the study are mentioned in table 1 and are given be-
low.
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Fiftyfour patients were finally operated upon and the 
specific diagnosis according to the clinicopathological 
data was obtained. The results of the histopathological 
data post surgery we obtained are listed in table 2.

DISCUSSION

High quality high frequency ultrasonographic biomicro-
scopic imaging allowed preoperative imaging of limbal 
tumors. This technology due to its ability to penetrate 
through the lesion into the eye and provide images of 
posterior and lateral extension of tumor improved our 
ability to assess the depth and extent of tumor invasion. 
With the help of the Caliper tool and the Zoom tool in the 
machine, a detailed biometric tumor analysis was possi-
ble. This in detail analysis indirectly helped to overcome 
the obvious limitation of clinical and slit lamp examina-
tion in assessing the tumor characteristics in toto and 
hence proved to be very valuable in preoperative surgical 
planning of tumor management. 

In our series we studied the various cross-sectional views 
of limbal tumors with UBM and recorded in detail the 
tumor surface characteristic, internal reflectivity, bor-
ders and its extension. The tumor surface appeared more 
reflective and hyperechoic as compared to the nearby 
normal epithelium. This can be probably attributed to 
hypercellularity, dyskeratosis, and different morpholog-
ical characteristics of tumor cells as compared to nor-
mal cells. It was found that the tumor stroma generally 
showed solid acoustic internal pattern, cystic nature of 
the tumor was seen in only 8% of cases. This was well 
correlated clinically and histopathologically. Paul et al 
in their study of 11 cases wherein they evaluated high 
frequency ultrasonographic characteristic of conjunctival 
intraepithelial neoplasia and squamous cell carcinoma 
also found similar sonographic surface characteristics [3]. 

Ocular surface neoplasia is considered a low grade ma-
lignancy [13,14]. Recurrences of these lesions are common 
after surgical excision depending on the margin of in-
volvement after surgical excision[13,14,15]. These lesions 
formed a major group in our study. High frequency ul-
trasonography allowed for the measurement of tumor 
thickness and tumor extensions and invasion of the sur-
rounding structures. In about 81% of the lesions a poste-
rior plane could be differentiated from the surrounding 
structure. Hence, demarcating the lesion on UBM and 
recording of the tumor thickness and extension proved 
to be of help in deciding the excisional and post excision 
plan to be executed. There is no doubt to the fact that the 
histopathological analysis still remains the gold standard 
for delineating deep invasion of limbal, conjunctival and  
corneal masses but the introduction of the use of a such 
minimally invasive diagnostic tool can potentially enable 
an optical biopsy in vivo. Intraocular extension though 

uncommon may occur in ocular surface neoplasia. The 
intraocular invasion may also be presented as scleritis 
and or by development of secondary glaucoma[16,17]. The 
morphological features of the conjunctiva, cornea, cili-
ary body and iris could be well studied with UBM and 
this helped to detect subtle penetration into the anterior 
chamber and involvement of anterior chamber struc-
tures. In lesions which showed deep penetration in UBM, 
tissue for patch grafting can be kept ready. Shields et al 
in a comparative study in assessing anterior segment tu-
mors by UBM and anterior segment OCT concluded that 
for anterior segment tumors UBM offers better visualisa-
tion of the posterior margin and provides overall better 
images for entire tumor configuration compared with 
AS-OCT.[2}

As with any technology, there are limitations of imag-
ing limbal lesions with high frequency sonography. One 
limitation is that in presence of very thick solid lesions 
because of the posterior shadowing it is difficult to view 
the posterior extent of the tumor. Although in most of 
our cases a plane separating the lesion from normal sur-
rounding structures could be differentiated this device 
cannot rule out depth of micro-invasion which is very im-
portant especially in cases of malignancy. A greater sam-
ple size along with correlation of histopathological data 
regarding invasion of tumor is needed to determine the 
sensitivity and specificity of the technique. Although not 
performed in this study we later realized that this tech-
nique of imaging could also have been used for monitor-
ing the tumor dimensions as a response to conservative 
treatments like chemotherapy or brachytherapy. 

We further look forward to future generations of ultra-
sound biomicroscopy devices where with better resolu-
tion the diagnostic validity parameters of this device in 
deciding the extension and invasion of limbal masses will 
definitely improve. 

CONCLUSION

The role of UBM in managing limbal tumors at this point 
remains as a very useful noninvasive diagnostic adjunct 
to the gold standard of diagnostic histopathology in de-
lineating the extension and margins of tumor.This de-
lineation of the tumor preoperatively is extremely useful 
to the surgeon in deciding the management protocol for 
patients of limbal tumors. 
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TABLE 1: Depicting the various UBM findings in limbal tumors.

S. no FEATURES - UBM NO.OF PA-
TIENTS

S.no FEATURES - UBM NO.OF PA-
TIENT

A Solid acoustic 58 E Posterior shadowing 3

B Internal pat-
tern Homogenous 47

F Tumor margin visibility
Posterior 51

Heterogenous   16 Lateral   42

C Thickness (mean) mm 2 .2 G Breach in Descemets’   5

D Tumor shape- 
        Flat 12  

H Involvement of angle structures 

Anterior chamber shallowing

4

  4

        Dome   32

        Sphere   5 

       Multinodular   11
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TABLE 2: Histopathological report of limbal tumors 
post excisional biopsy.

S. No Clinicopathological  
Diagnosis

No of patients= 
54

1 Dermoid     18

2 lipodermoid     1

3 Nevus     1

4 Melanoma     2

5 Haemangioma     1

6 Carcinoma in situ     24

7 Squamous cell carcinoma     7

1. Pigmented limbal mass with corneal extension.

2. UBM shows tumor involving superficial limbal area. 
The hypoechoic mass shows the tumor stroma. The en-
dothelium appear intact and non-perforated radiologi-
cally. The iris and angle structures appear normal in con-
figuration.

3. Post excision picture of the same tumor.

4. Multinodular mass at limbus overlying cornea.
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5. Large mixed echogenic mass in limbal area. Both the 
corneal anterior and posterior surface can be appreciated 
as hyper-reflective structure. The hypo echoic part of tu-
mor is invading the sclera.


