
Copyright 2015 American Medical Association. All rights reserved.

Clinical Presentation of Ocular Surface Squamous Neoplasia

in Kenya

Stephen Gichuhi, MMed; Ephantus Macharia, HND; Joy Kabiru, MMed; Alain M’bongo Zindamoyen, MMed;

Hilary Rono, MMed; Ernest Ollando, MMed; LeonardWanyonyi, HND; JosephWachira, MMed;

RhodaMunene, MMed; Timothy Onyuma, MMed; Mandeep S. Sagoo, FRCOphth;

Helen A. Weiss, PhD; Matthew J. Burton, PhD

IMPORTANCE There is a trend toward treating conjunctival lesions suspected to be ocular

surface squamous neoplasia (OSSN) based on the clinical impression.

OBJECTIVE To describe the presentation of OSSN and identify clinical features that

distinguish it from benign lesions and subsequently evaluate their recognizability.

DESIGN, SETTING, AND PARTICIPANTS Prospectivemulticenter study in Kenya from July 2012

through July 2014 of 496 adults presenting with conjunctival lesions. One histopathologist

examined all specimens. Six additional masked ophthalmologists independently examined

photographs from 100 participants and assessed clinical features.

EXPOSURES Comprehensive history, slitlamp examination, and photography before excision

biopsy.

MAIN OUTCOMES ANDMEASURES Frequency of clinical features in OSSN and benign lesions

were recorded. Proportions andmeans were compared using χ2, Fisher exact test, or t test as

appropriate. Interobserver agreement was estimated using the κ statistic. Examiners’

assessments were compared with a reference.

RESULTS Among 496 participants, OSSNwas themost common (38%) histological diagnosis,

followed by pterygium (36%) and actinic keratosis (19%). Patients with OSSNwere slightly

older (mean [SD] age, 41 [11.6] vs 38 [10.9] years; P = .002) and tended to have lower levels

of education than patients with benign lesions (P = .001). Females predominated (67% of

OSSN vs 64% of benign lesions; P = .65). Human immunodeficiency virus infection was

common among patients with OSSN (74%). Themost common location was the nasal limbus

(61%OSSN vs 78% benign lesions; P < .001). Signs more frequent in OSSN included feeder

vessels (odds ratio [OR], 5.8 [95% CI, 3.2-10.5]), moderate inflammation (OR, 3.5 [95% CI,

1.8-6.8]), corneal involvement (OR, 2.7 [95% CI, 1.8-4.0]), leukoplakia (OR, 2.6 [95% CI,

1.7-3.9]), papilliform surface (OR, 2.1 [95% CI, 1.3-3.5]), pigmentation (OR, 1.5 [95% CI,

1.0-2.2]), temporal location (OR, 2.0 [95% CI, 1.2-3.2]), circumlimbal location (6.7% vs 0.3%;

P < .001), severe inflammation (6.7% vs 0.3%; P < .001), and larger mean (SD) diameter

(6.8 [3.2] vs 4.8 [2.8] mm; P < .001). All OSSN signs were also observed in benign lesions.

There was slight to fair interobserver agreement in assessment of most signs and diagnosis

(κ, 0.1-0.4). The positive predictive value of clinical appearance in identifying OSSNwas 54%

(interquartile range, 51%-56%) from photographs in which prevalence was 32%.

CONCLUSIONS AND RELEVANCE With overlapping phenotypes andmodest interobserver

agreement, OSSN and benign conjunctival lesions are not reliably distinguished clinically.

Point-of-care diagnostic tools may help.
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O
cular surface squamous neoplasia (OSSN) is a spec-

trum of disease ranging from noninvasive intraepi-

thelial dysplasia of the conjunctiva and cornea to in-

vasive squamous cell carcinoma.1 Worldwide, the incidence

ofOSSN ishighest in the southernhemisphere (16°S),with the

peak occurring in Africa.2

The benchmark for diagnosis of OSSN is histopathologic

analysis; however, the availability of this service is limited in

Africa.3,4 The decision to excise conjunctival lesions usually

depends on the clinical impression. Most lesions are excised

without subsequent histopathological confirmation of the

diagnosis or information on tumor involvement of the exci-

sion margins. Even in countries with good access to pathol-

ogy services, many lesions suspected of being OSSN are

treated without histological confirmation of the diagnosis. In

2003, a standard-of-care survey in the United States showed

that 51% of respondents always perform biopsies before insti-

tuting therapy for suspected OSSN lesions.5 This proportion

was unchanged when the same survey was repeated in

2012.6 There are several reports from other regions where

primary treatment for suspected OSSN tumors is provided

using topical agents (mitomycin, fluorouracil, and interferon

alfa-2b) without excision for histopathological diagnosis.7-10

The rationale for this practice is to reduce the complications

of excision such as limbal stem cell deficiency with large

lesions or symblepharon. Population surveys to determine

the prevalence of pinguecula or pterygium also rely on a

clinical diagnosis to distinguish them from OSSN and other

benign lesions.11-13

Several studies have tried to identify clinical features that

may distinguish OSSN. A study in Tanzania found that OSSN

lesions had a shorter mean duration than benign lesions (3.7

vs 8.8months;P = .03)whereas feeder vesselsweremore fre-

quently associatedwithOSSN than benign lesions (P = .03).14

Male sex, temporal and superior locations, lack of corneal in-

volvement, and papillomatous and nodular appearancewere

associatedwithhigher-gradeOSSN lesions in aUS study.15The

OSSN lesions in human immunodeficiency virus (HIV)–

infected individualsmaybemore likely to beof ahigher grade

of malignancy than those in HIV-negative patients.16

The aim of this study was to describe the clinical presen-

tation of OSSN in Kenya and determinewhat clinical features

might help to distinguish it frombenign lesions. Themain fo-

cuswason the frequencyof clinical features inOSSNthat could

help to differentiate OSSN from other benign conjunctival le-

sions in this settingand the interobservervariability in the rec-

ognition of these features.

Methods

Ethical Approval

This studywas part of an integrated set of investigations into

OSSN inKenya. Itwas formally reviewed and approvedby the

Kenyatta National Hospital–University of Nairobi Ethics and

Research Committee and the London School of Hygiene and

TropicalMedicineEthicsCommittee.This studyadhered to the

tenets of the Declaration of Helsinki. All participants gave in-

formed written consent to take part in the study before en-

rollment and did not receive a stipend to participate.

Participants

RecruitmentwasbetweenJuly2012andJuly2014 in4eyecare

centers: Kenyatta National Hospital in Nairobi; PCEA Kikuyu

Eye Unit, approximately 25 km from Nairobi in central Ke-

nya; Kitale district hospital, in the north Rift Valley 490 km

fromNairobi; and Sabatia Eye Hospital, 300 km fromNairobi

in thewesternhighlandsborderingLakeVictoria.Weprospec-

tively recruited all consenting, consecutive self-presenting

adult patients (at least 18 years of age) with any conjunctival

lesion (firstpresentationora recurrence) suspected tobeOSSN

scheduled for surgery. Pregnant women and breastfeeding

mothers were excluded.

Clinical Assessment

A comprehensive history was taken using a structured ques-

tionnaire, and the eyes were examined with a slit lamp. The

widest diameter of the lesion was measured using the slit-

lamp beam and scale. A pair of photographs of each lesion

was taken, 1 in primary gaze and the other with the lesion in

the center of the field. We used a Nikon D90 digital camera

with Micro Nikkor 105-mm F2.8 AFS zoom lens and the R1

close-up speedlight. All photographs were taken at 1:1 magni-

fication ratio.

Surgery and Histopathologic Analysis

All lesionswere excised under local anesthetic using an oper-

atingmicroscopewith a 3-mmclearmargin. Cryotherapywas

not applied because the participants were further invited to

enroll in a treatment trial postoperatively. Specimens were

placed directly into buffered formalin and subsequently ex-

amined at the histopathology laboratory at theMP ShahHos-

pital,Nairobi.Onepathologistexaminedall thehistologyslides.

Participants with mild, moderate, or severe conjunctival in-

traepithelial neoplasia (CIN 1, 2, or 3, respectively), together

with anywhohad carcinoma in situ or invasive squamous cell

carcinoma, were classified as having OSSN. A 3-grade system

was used to classify carcinomas histologically as either well,

moderately, or poorly differentiated in accordance with the

American Joint Committee on Cancer.17 Benign lesions in-

cluded pterygium, actinic keratosis, papillomas, pyogenic

At a Glance

• Among 496 individuals with ocular surface lesions, ocular surface

squamous neoplasia (OSSN) was themost common cause (38%),

followed by pterygium (36%) and actinic keratosis (19%).

• Mean age was 41 years for OSSN and 38 years for benign lesions.

• Females predominated (67% of OSSN and 64% of benign

lesions).

• The rate of human immunodeficiency virus infection among

patients with OSSNwas high (74%).

• Ocular surface squamous neoplasia and benign conjunctival

lesions have overlapping phenotypes and cannot always be

reliably distinguished on clinical grounds; interobserver

agreement wasmodest.
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granulomas, nevi, and rhinosporidiosis. The diagnosis of ac-

tinic keratosis was based on the presence of elastotic stromal

degeneration, acanthosis, hyperkeratosis, and parakeratosis

in thepresenceofnormal cellular polarity. By theacceptedcri-

teria for dysplasia, such lesions were classified as CIN only if

there was loss of polarity.

Patients with OSSN were invited to enroll in a case-

control studythat involvedtesting forHIVandCD4count.Test-

ing forHIVwas initially performedusingVironostika antigen/

antibody kit then later changed to rapid tests using Alere

DetermineHIV-1/2Ag/Ab andTrinityUnigold. CD4 countwas

tested using FACSCount (Becton Dickinson). Those with be-

nign lesions were not tested. Voluntary testing and counsel-

ing were offered at the health facility.

Interobserver Study

To determine the interobserver variability in the assessment

of the clinical features, 6 final-year ophthalmology residents

in the University of Nairobi Department of Ophthalmology at

Kenyatta National Hospital independently assessed photo-

graphs fromthe last 100consecutiveparticipants enrolled into

the study from 1 center. They were masked to the diagnosis.

Imageswereprojectedontoa screen.Theclinical casemixwas

the same in this sample of patients comparedwith the whole

data set that included patients from all 4 study centers. Cases

with features thatmay suggestmalignancy, such as very large

tumors filling the orbit, were excluded from this assessment.

Thegraderswereasked todeterminewhethereach featurewas

either present, absent, or difficult to determine.

Statistical Analysis

Data were managed in an Access database (Microsoft),

cleaned, and transferred into STATA, version 12.1 (StataCorp),

for analysis. In this analysis, we compared the clinical fea-

tures of OSSN and benign lesions. Large orbital tumors and

non-OSSN malignant neoplasms were excluded. Categorical

variables were compared using the Pearson χ2 test, odds

ratios (ORs), or Fisher exact test where appropriate. Logistic

regression analysis was used to obtain adjusted ORs. To

determine whether continuous variables were normally dis-

tributed, we generated quantile-quantile plots and compared

the variances in both groups using the standard deviation

test. Where the deviations differed the t test was conducted

with unequal variances.

The interobserver agreement between graders was com-

paredusing theκ statisticwithoutweighting andgradedusing

theLandisandKochmethodaspoor, slight, fair,moderate, sub-

stantial, or almost perfect.18Tocalculate anaveragevalue, the

κ statistics for each graderwere transformed to z scores using

the Fisher z transformation, averaged, and then back-

transformed to κ.

Results

Five hundred thirty-seven participants with conjunctival le-

sions were enrolled. Histology reports were available for 496

participants. Eighteen tissue specimenswere autolyzedonar-

rival at the pathology laboratory, perhaps from poorly recon-

stituted formalin (onewas a batch of 16 from 1 center), and 22

were presumed lost in transit. Seven (1.4%)were large orbital

tumors. A total of 488participantswere therefore included in

the analysis of clinical features.

Histopathological Diagnosis

Ocular surfacesquamousneoplasiawas themostcommontype

ofocular surface lesion (38%) (eTable 1 in theSupplement).This

was followed by pterygium (36%) and actinic keratosis (19%),

which were the most common benign lesions. All stages of

OSSNwere seen,with themost frequentbeingmoderatelydif-

ferentiated squamous cell carcinoma. Therewas 1 case of sar-

comatoid spindle cell carcinoma and a wide range of benign

lesions.

Demographic Characteristics

The demographic characteristics of participants, subdivided

by the pathologic type, are presented in Table 1. Approxi-

mately two-thirds were female (65%), with no sex difference

between patients with OSSN and benign lesions. Most indi-

viduals presenting with conjunctival lesions were young to

middle-aged adults (mean [SD] age, 39 [11.3] years). Partici-

pants with OSSN were slightly older than those with benign

lesions (P = .002) andmore likely to be widowed and to have

a lower level of education. Those who did not have any for-

mal education had the highest risk of OSSN after adjustment

for age andmarital status.

Clinical History

The primary symptoms at presentation are given in eTable 2

in the Supplement. Overall, the presenting symptoms were

similar by disease group (P = .14). Themost frequent present-

ingcomplaintwasa lumpor swelling (67%); less frequentwere

pain (12%), redness (6%), and itchiness (5%).

Additional information on the clinical history is pre-

sented in eTable 3 in the Supplement. Median (interquartile

range [IQR]) duration from onset of symptoms to presenta-

tionwas longer for OSSN than benign tumors (8 [4-21] vs 5 [2-

17] months; P = .03), and a history of prior conjunctival exci-

sionwasmore frequent inpatientswithOSSN than thosewith

benign lesions (18% vs 6%; P < .001). Themean [SD] number

of prior excision procedures in patients who had undergone

themwas,however, similar inbothgroups (1.4 [0.8]vs 1.3 [0.7];

P = .66). Therewasnoevidenceof a differencebetweenOSSN

and benign lesions in terms of a family history of eye cancer

or cancer at another site.

There was significant evidence that participants with

OSSN had longer sun exposure in their current (P = .02) and

previous (P = .003) occupation but little evidence that they

had a current predominantly outdoor occupation (64% vs

57%; P = .14) or worked outdoors in previous employment

(57% vs 48%; P = .22). There was no significant difference in

the proportion who wore hats or sunglasses or who smoked

cigarettes (eTable 3 in the Supplement). However, among

smokers, the mean (SD) number of cigarettes smoked daily

was higher among patients with OSSN (12 [11] vs 7 [6];

P = .03).
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Of 133 patients with OSSN tested for HIV, 98 (74%) were

positive. The median (IQR) CD4 count of 91 patients with

OSSN was 265 (125-670) cells/mm3. Some participants did

not return for histology results after surgery and thus were

not tested for HIV or CD4. Participants with OSSN were

more likely to be receiving antiretroviral therapy (ART) than

those with benign lesions (38% vs 15%; P < .001). There was

no significant difference (P = .30) in mean (SD) duration of

ART use in those with OSSN (2.9 [3.0] years) compared with

those with benign lesions (3.5 [2.9] years) (eTable 3 in the

Supplement). According to the Kenya Ministry of Health

HIV guidelines, HIV-infected patients with CD4 levels

of 350 cells/mm3 or less at first contact would be eligible for

ART.19 It is difficult to know how many of our patients were

eligible for ART because they were already in various stages

of HIV care.

Clinical Features

Clinical features are described in Table 2 and illustrated in

Figure 1 and Figure 2. There were a wide variety of presen-

tation patterns for each type of OSSN. We illustrate this with

a range of moderately differentiated squamous cell carci-

noma tumors in Figure 1F through 1O. Overall, OSSN lesions

were larger than benign lesions (mean [SD] diameter, 6.8

[3.2] vs 4.8 [2.8] mm; P < .001). All the features seen in

OSSN also occurred in benign lesions (Table 2), and this

overlap is illustrated in Figure 2. Ocular surface squamous

neoplasia lesions were more likely to be at the temporal lim-

bus (27.8% vs 16.2%; P = .002), be circumlimbal (6.7% vs

0.3%; P < .001), and have severe inflammation (6.7% vs

0.3%; P < .001) and leukoplakia (72.1% vs 49.7%; P < .001).

A gelatinous appearance occurred with almost equal fre-

quency in both groups, whereas a fibrovascular appearance

was more frequent in benign lesions and a papilliform

appearance in OSSN. Ocular surface squamous neoplasia

was more likely to be pigmented, have a feeder vessel, and

involve the cornea. Regional lymphadenopathy was rare

(n = 7 [1.5%]) in OSSN even in those with large orbital

tumors.

PatientsWith Large Orbital Tumors

All 7 participants with large orbital tumors had squamous

cell carcinoma. Four were female and 3 were male. Their age

ranged from 30 to 85 years. Only 1 had undergone prior

excision surgery, although no histology report was avail-

able. The tumors had been first noted 7 months to 15 years

earlier. Five had HIV infection, and 3 were receiving ART.

Despite having large tumors for a long time, only 2 of them

had regional lymphadenopathy.

Interobserver Variation in Recognition

of Clinical Features

Interobserver variation is described in eTable 4 in the

Supplement. Overall, there was fair to moderate agreement

in assessment of most signs and the clinical diagnosis. Most

features were easily recognized by the graders. They recog-

nized similar proportions of features to an experienced

examiner. Using clinical features to make a diagnosis of

OSSN had a median (IQR) sensitivity of 86% (81%-88%),

specificity of 60% (53%-69%), and positive predictive value

of 54% (51%-56%) among the 6 examiners (eTable 5 in the

Supplement).

Table 1. Demographic Characteristics of ParticipantsWith Ocular Surface Squamous Neoplasia (OSSN) and Benign Conjunctival Lesions

Including Orbital Disease

Demographic Characteristic
OSSN
(n = 187)

Benign Lesions
(n = 308)

OSSN vs Benign Lesions

Crude OR
(95% CI) P Value

Adjusted ORa

(95% CI) P Value

Sex, No. (%)

Male 62 (33.2) 110 (35.7) 1 [Reference]
.56

1 [Reference]
.65

Female 125 (66.8) 198 (64.3) 1.1 (0.8-1.6) 1.1 (0.8-1.6)

Age, mean (SD), y 41 (11.6) 38 (10.9) NA .002b NA NA

Marital status, No. (%)

Single 30 (16.0) 42 (13.6) 1 [Reference]

.04

1 [Reference]

.05
Married 123 (65.8) 231 (75.0) 0.8 (0.4-1.3) 0.5(0.3-0.9)

Divorced or separated 11 (5.9) 18 (5.8) 0.9 (0.4-2.1) 0.5 (0.2-1.3)

Widowed 23 (12.3) 17 (5.5) 1.9 (0.9-4.2) 0.9 (0.4-2.2)

Highest education level, No. (%)

More than secondary 17 (9.1) 66 (21.4) 1 [Reference]

.001

1 [Reference]

<.001

Completed secondary school 58 (31.0) 85 (27.6) 2.7 (1.4-5.0) 2.7 (1.4-5.1)

Some secondary school 13 (7.0) 37 (12.0) 1.4 (0.6-3.1) 1.4 (0.6-3.4)

Completed primary school 57 (30.5) 74 (24.0) 3.0 (1.6-5.8) 3.1 (1.6-5.9)

Some primary school 24 (12.8) 38 (12.3) 2.5 (1.2-5.2) 2.4 (1.1-5.3)

None 18 (9.6) 8 (2.6) 8.7 (2.9-26.5) 10.8 (3.3-34.8)

Abbreviations: NA, not applicable; OR, odds ratio; OSSN, ocular surface squamous neoplasia.

a Adjusted for education, age group, andmarital status. Sex did not change themultivariable model, so it was not included.

b t Test.
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Discussion

There appears to be a tendency to treat patients presumed to

have OSSN without a tissue diagnosis. However, we found a

high degree of overlap in the clinical features of OSSN and

benign lesions. Although some features were more frequent

in OSSN than in the benign group, they still occurred at a

fairly high frequency in the benign group. In our view, the

differences are insufficient to depend on clinical features as

an indicator of the underlying diagnosis. Moreover, there

was only modest (κ = 0.4) interobserver agreement in the

assessment of the diagnosis and a positive predictive value

(54%) no better than chance when clinical features were

used to make the diagnosis. The difficulty observed in deter-

mining surface appearance may be partly attributed to the

lack of a stereoscopic view from photographs. The agree-

ment in determining the presence of most clinical features

was better than that for overall diagnostic classification as

OSSN or benign.

The age and sex distribution of patients with OSSN was

consistent with prior series from Africa, where young adults

and especially women predominate.2,20 In temperate

regions, it is predominantly a disease of older men.21,22

There was no difference in the sex distribution of OSSN and

benign lesions. Higher education may increase awareness

and earlier health care–seeking behavior. Median duration

before presentation did not, however, conform to this trend,

and showed the opposite of what has been previously

reported.

The medical history of patients with OSSN and benign

lesions is similar. The difference in occupational history

with a longer exposure to solar UV radiation in those with

OSSN than benign lesions is consistent with UV radiation

being a major risk factor for OSSN.2 There was also

increased exposure to cigarette smoking with OSSN lesions,

which has so far not been clearly described as a risk factor

for OSSN.

Although some clinical features showed differences be-

tween OSSN and benign lesions, it may be difficult to tell the

two apart. For instance, OSSN lesionswere larger than benign

lesions, but a 2.0-mm difference between 6.8 and 4.8 mm is

relatively small. A circumlimbal patternwasmore frequent in

OSSN; however, it only occurred in 3% of the conjunctival le-

sions. Whereas OSSN was twice as likely to be temporal, 16%

ofbenign lesionswere located temporally, comparedwith28%

of OSSN lesions. Such a difference in proportion is difficult to

rely on in the clinical setting.

The preponderance of nasal conjunctival lesions is con-

sistent with earlier reports and may be due to the previously

Table 2. Comparison of the Clinical Features of Ocular Surface Squamous Neoplasia (OSSN)

With Benign Conjunctival Lesions on Slitlamp Examination

Clinical Feature

No. (%)a

OR (95% CI) P Value
OSSN
(n = 180)

Benign Lesions
(n = 308)

Lesion location

Nasal limbus 110 (61.1) 241 (78.3) 0.4 (0.3-0.7) <.001

Temporal limbus 50 (27.8) 50 (16.2) 2.0 (1.2-3.2) .002

Superior limbus 2 (1.1) 2 (0.7) 1.7 (0.1-23.9) .59

Inferior limbus 1 (0.6) 4 (1.3) 0.4 (0.0-4.3) .43

Circumlimbal 12 (6.7) 1 (0.3) 21.9 (3.2-940.2) <.001

Mostly corneal 1 (0.6) 0 (0.0) � .19

Both nasal and temporal limbus 3 (1.7) 1 (0.3) 5.2 (0.4-274.0) .11

Caruncle 0 (0.0) 3 (1.0) 0 (0.0-2.2) .18

Eyelid 1 (0.6) 6 (2.0) 0.3 (0.0-2.4) .21

Inflammation at the lesion site

None 21 (11.7) 74 (24.0) 1 [Reference]

<.001

Minimal 50 (27.8) 111 (36.0) 1.6 (0.9-2.9)

Mild 46 (25.6) 71 (23.1) 2.3 (1.2-4.3)

Moderate 51 (28.3) 51 (16.6) 3.5 (1.8-6.8)

Severe 12 (6.7) 1 (0.3) 42.3 (3.7-478.3)

Leukoplakia 129 (72.1) 152 (49.7) 2.6 (1.7-3.9) <.001

Erythroplakia 30 (16.7) 53 (17.2) 1.0 (0.6-1.6) .88

Gelatinous appearance 121 (67.2) 188 (61.0) 1.3 (0.9-2.0) .19

Fibrovascular appearance 18 (10.0) 81 (26.3) 0.3 (0.2-0.6) <.001

Papilliform appearance 41 (22.8) 38 (12.0) 2.1 (1.3-3.5) .003

Brown lesion pigmentation 96 (53.3) 133 (43.2) 1.5 (1.0-2.2) .04

Lesion feeder vessels 163 (90.6) 195 (63.3) 5.8 (3.2-10.5) <.001

Corneal involvement 118 (64.5) 120 (39.5) 2.7 (1.8-4.0) <.001

Lesion diameter, mean (SD), mm 6.8 (3.2) 4.8 (2.8) NA <.001b

Abbreviations: NA, not applicable;

OR, odds ratio; OSSN, ocular surface

squamous neoplasia.

a The numbers assessedmay vary in

different cells if the item assessed

did not apply to all participants.

Data are number (percentage)

unless otherwise specified.

b t Test.
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Figure 1. Grades of Inflammation, Clinical Features, and Growth Patterns of Ocular Surface Squamous Neoplasia

No inflammationA Minimal inflammation with leukoplakia
and brown pigmentation

B Mild inflammation with leukoplakiaC

Moderate inflammation with leukoplakiaD Severe inflammation with leukoplakiaE LeukoplakiaF

ErythroplakiaG Gelatinous appearanceH Fibrovascular appearanceI

Papilliform appearanceJ Brown pigmentationK Circumlimbal lesionL

Pedunculated lesionM Extensive corneal involvementN SymblepharonO

Five grades of inflammation associated with ocular surface squamous neoplasia are shown in A through E. Various clinical features seen in moderately differentiated

squamous cell carcinoma are shown from F through O. F through K show different tumor surface appearances, and various growth patterns are seen in L through O.

F, Leukoplakia—note patches of keratosis visible as white adherent plaques. Feeder vessels (distinctly dilated blood vessels larger than the rest of the conjunctival

vessels) are also shown (arrowheads). G, Erythroplakia—note red subconjunctival popular hemorrhage-like appearance. J, Papilliform appearance—note large feeder

vessels (arrowheads).
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described observation that incident temporal sunlight is

focused nasally with a 20-fold magnification in intensity.23

Pterygia and actinic keratosis are considered premalignant

and have some similarities with OSSN in their pathophysi-

ologic characteristics, including association with solar UV

radiation, p53 gene mutation, and human papillomavirus

infection.24-27 Being on the same causal pathway may also

explain the overlap of clinical features. Furthermore, we

would also expect benign changes to occur before malignant

ones. This may explain why patients with OSSN were older

Figure 2. Overlapping Clinical Features of Ocular Surface Squamous Neoplasia and Benign

and/or Premalignant Lesions

Squamous cell carcinomaA PterygiumB

CIN 2C Squamous papillomaD

Squamous cell carcinomaE PterygiumF

Squamous cell carcinomaG Actinic keratosisH

CIN 3I NevusJ

A gelatinous surface with

pigmentation in (A) a moderately

differentiated squamous cell

carcinoma and (B) a pterygium.

A papilliform surface in (C)

conjunctival intraepithelial neoplasia

(CIN) 2 and (D) a squamous

papilloma. Note that the squamous

papilloma in addition showsmultiple

feeder vessels. A fibrovascular

appearance in (E) a moderately

differentiated squamous cell

carcinoma and (F) a pterygium.

The pterygium has some brown

pigmentation also seen on the

temporal side of the same eye.

Leukoplakia with inflammation in (G)

a well-differentiated squamous cell

carcinoma and (H) an actinic

keratosis showing evenmore

inflammation. Brown pigmentation in

(I) CIN 3 and (J) a nevus.
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than those with benign disease, most of whom had pterygia

or actinic keratosis.

Differences between OSSN and benign lesions in the pro-

portions ofmoderate and severe inflammation (P < .001)may

not in isolation be easily applied in the clinical setting. Ocular

surface squamous neoplasia was more likely to show leuko-

plakia thanbenign lesions;however,50%ofbenign lesionsalso

had it. This situation is also seen with other features such as

the lesion surface appearance, pigmentation, feeder vessels,

and corneal involvement in Table 2 and Figure 2.

This study has a number of limitations. The 6 examiners

in the interobserver component didnot have access to thepa-

tient’s full history, which may help to inform the clinical di-

agnosis, nor did they assess the lesions at the slit lamp be-

cause thiswouldhavebeen logistically impossible.Second, this

wasahospital-basedstudy,whichmay introduceselectionbias

in the types of patients seen. However, the objective of the

studywas to compare patients with OSSN and benign lesions

presenting to clinicians in a health care facility setting, so this

potential biaswould not affect comparability of the 2 types of

disease. Finally, distinguishing pterygia and OSSN by histo-

pathologiccharacteristics is sometimesdifficult.Studies inAus-

tralia and the United States found histopathological features

of OSSN in 9.8% and 1.7%, respectively, of lesions previously

classified as pterygia.28,29

Conclusions

The clinical features of OSSN and benign conjunctival lesions

overlap. Both disease groups have commonpathophysiologi-

calmechanisms, and thismay explain their overlapping clini-

cal appearance.Although individual features are identifiedby

different examinerswith reasonable consistency, they donot

reliablydistinguish the2disease groups. Examinationof pho-

tographs alone cannot replace clinical examination and bi-

opsy, indicating that teleophthalmologic approaches for the

diagnosis of OSSN require more study. Therefore, in the Afri-

can context where the range of risk factors is perhaps wider

and the clinical behavior of the diseasemore aggressive com-

paredwith temperate regions,weconclude thatbiopsy should

be performed before treatment. The occurrence ofmalignant

changes described in pterygia and other benign lesions fur-

ther underscores the need for histopathologic analysis.
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