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Original Article

Evaluation of keratoconus by videokeratography in  
subjects with vernal keratoconjunctivitis (VKC) 

M.R. Shoja*, M.R. Besharati* 

Abstract
BACKGROUND: To assess demographic variables and the incidence of keratoconus in patients with VKC and to evaluate 
the characteristics of Vernal Keratoconjunctivitis (VKC) associated with keratoconus. 

METHODS: One hundred and fifty patients with VKC were studied at Ophthalmology Department of Shaheed Sadoughi 
medical center between October 2004 and June 2005. Both eyes of VKC patients were evaluated by Orbscan topogra-
phy for the diagnosis of keratoconus. Corneal topography maps were examined with modified Robinowitz-McDonnell 
test. The characteristics of VKC were recorded in keratoconus patients. 

RESULTS: The study included 93 male and 57 female subjects. The patients mean age was 13.07 ± 4.71 (range 8-24) 
years. The clinical forms of VKC were as follows: 45.2% mixed, 38% palpebral and 16.7% limbal types. Fifty four 
(36%) of 150 subjects with VKC had complications of pseudogerontoxon, punctate keratitis and shield ulcer. Eighty-
four eyes (42 subjects) of 150 patients with VKC were detected as having keratoconus by videokeratography maps 
(28%). There were 27 males and 15 females in keratoconus group. 16.7% of the eyes had mild, 33.3% had moderate 
and 50% had severe keratoconus. Eyes with severe keratoconus presented at younger age (12.7 ± 3.35 years) than mod-
erate keratoconus (18.3 ± 2.15 years). Keratoconus was more common in male gender, long-standing disease, mixed 
and palpebral VKC. 

CONCLUSION: Screening of keratoconus subjects with corneal topography allows early detection and management of 
keratoconus. The higher incidence of keratoconus in our study is due to videokeratography study of early keratoconus. 
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ernal keratoconjunctivitis (VKC) is an 
ocular allergic disease predominantly 
observed in children and young adults 1.

VKC occurs more commonly in males than fe-
males, with an onset typically between 8 and 
10 years of age 2. VKC is more prevalent in ar-
eas which are hot and dry such as Mediterra-
nean area and Middle East 3. The disease oc-
curs in palpebral, limbal and mixed forms 4.
Corneal involvement occurring in about 50% 
of the cases is manifested as pseudogeron-
toxon, punctate epithelial keratitis, shield ulcer 
and superficial pannus 5, 6.
 Keratoconus is a bilateral non-inflammatory 

corneal ectasia with an incidence of approxi- 
mately 1/2000 in general population 7, 8. Physi-
cal manifestations include Vogt's striae, stro-
mal thinning, and irregular corneal astigma-
tism. Positive association of keratoconus with 
VKC 9, 10, eye rubbing, atopy and Down syn-
drome 11, 12 have been described. Computerized 
videokeratography (orbscan topography) is 
now recognized an important tool in assessing, 
diagnosing and treating keratoconus. Early 
forms of keratoconus may go undetected 
unless videokeratography is applied 13-15.
 In previous reports, the incidence of kerato-
conus in VKC might be less than its actual 
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occurence, because none of them used corneal 
topography in detecting keratoconus 16.
 The purpose of this study was to evaluate 
the incidence of keratoconus in VKC popula-
tion by quantitative analysis of topographic 
maps to find the overall incidence of kerato-
conus in general population, and to detect 
clinical characteristics of VKC associated with 
keratoconus.

Methods
A prospective database at corneal service of 
Department of Ophthalmology, Shaheed Sa-
doughi Medical Sciences University in Yazd 
(Iran) for all VKC patients from October 2004 
to June 2005 provided information for this 
study. One hundred and fifty patients with 
VKC were assessed. 
 The subjects were interviewed as to age of 
onset of itching, frequency of abnormal eye 
rubbing, visual difficulties and presence of 
atopic disease. Each subject underwent a com-
plete ophthalmic examination. The diagnosis 
of VKC was made on the history of severity of 
itching, with giant papillae on the palpebral 
conjunctiva and Horner-Trantas dots. Other 
corneal signs including pseudogerontoxon and 
punctate epithelial keratitis were noted. VKC 
was categorized as palpebral, limbal, or mixed 
as described by Cameron 17. The diagnosis of 
keratoconus was based on slit-lamp biomicro-
scopy, keratometry and computerized 
videokeratography. Slit-lamp biomicroscopic 
findings of keratoconus such as Vogt's line, 
fleischer ring, stromal thinning, stromal scar-
ring and keratometric findings of irregular 
mires consistent with diagnosis of keratoconus 
were recorded for each subject. 
 All patients underwent Orbscan corneal to-
pographic analysis. We defined keratoconus 
on characteristic clinical features as in CLEK
study 18. Corneal topographic data were quan-
titatively analyzed by using the modified 
Rabinowitz-McDonnell criteria; i.e. patients 
with average simulated keratometry of more 
than 46 D, central corneal power of more than 
47.3 D or infero-superior asymmetry (I-S) 

higher than 1/4 D were considered to have 
keratoconus.
 To calculate the I-S value, we measured the 
dioptric power at five points along the inferior 
cornea at 30 0 intervals and five points on the 
superior cornea. Superior values were sub-
tracted from the inferior values and expressed 
as I-S values. A positive I-S value therefore, 
indicates a relative steeper inferior cornea, 
whereas a negative I-S value indicates a 
steeper superior cornea
 Quantitative analysis of corneal videokera-
tographic maps taken by Bausch & Lomb 
(Technolas 100) Orbscan with Rabinowitz-
McDonnell test is an objective clinical method 
with sufficient sensitivity and specificity for 
detection of keratoconus. Keratoconic eyes 
without definite signs were identified based on 
the I-S values of the above mentioned topog-
raphic criteria. 
 VKC subjects with keratoconus were classi-
fied into three categories of mild (<45 D), mod-
erate (45-52 D) and severe (>52 D) on the basis 
of steep keratometric readings.  
 Findings were analyzed and the results 
were reported on the incidence of keratoconus 
and associated corneal findings in patients 
with VKC. Chi-square test performed for each 
category of variables, and P<0.05 was consid-
ered significant. 

Results
The study included 93 male and 57 female sub-
jects. The mean age of patients was 13.07 ± 4.71 
years (range of 5-21 years). The mean duration 
of symptoms was 5.12 ± 4.29 years. VKC was 
mixed in 68 subjects, palpebral in 57 and lim-
bal in 25 subjects (16.7%). Fifty-four cases 
(36%) of 150 subjects with VKC had keratopa-
thy along with corneal complications such as 
pseudogerontoxon (44.4%), epithelial keratitis 
(46.3%) and shield ulcer (9.3%). The symptoms 
were seasonal in 122 subjects and throughout 
the year in 28 subjects. Eighty subjects with 
VKC rubbed their eyes frequently (>8 times 
daily) and thirty subjects (20%) rubbed their 
eyes occasionally (<4 times daily). The 
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incidence of keratoconus detected by slit-lamp 
biomicroscopy, keratometry and videokera-
tography in our study were 14%, 40% and 
100%, respectively. 
 Eighty four eyes of 42 subjects (28%) were 
detected as having keratoconus according to 
modified Rabinowitz-Mc Donnell criteria 
quantitative evaluation of videokeratography. 
Based on average keratometric values and to-
pography, 42 eyes (50%) had severe and 28 
(33.4%) had moderate and 14 eyes (16.6%) had 
mild keratoconus. Onset of VKC symptoms 
preceded the visual complaints. Seventy two 
eyes with keratoconus (85.5%) presented at age 
<20 years. Twenty eight eyes of 21 patients 
with severe keratoconus presented at age <16 

years (66.6%), compared to seven eyes (25%) 
with moderate form (figure1). Patients with 
severe keratoconus in either eye, presented at a 
younger average age (14.21 ± 2.13 years) com-
pared with mild to moderate keratoconus 
(14.15 ± 4.35 years). 
 There were 27 male and 16 female subjects 
with keratoconus. The subjects with kerato-
conus had a mean age of 14.5 ± 5.34 years at 
presentation and mean duration of symptoms 
was 7.65 ± 4.32 years. The keratoconus group 
consisted of 16 subjects (32 eyes) with mixed, 
18 patients (36 eyes) with palpebral and 8 cases 
(16 eyes) with limbal VKC. Slit-lamp signs 
were observed more frequently in severe kera-
toconus (table 1). 

Table 1. Biomicroscopic signs in keratoconus patients with VKC. 

Keratometry Vogt’s Striae Fleischer Ring Corneal Scarring Hydrops No Signs 

45-52 D 
(n = 42 eyes) 

8 (19%) 10 (23.8%) 1(2.3%) - 9 (21.4%) 

>52 D 
(n = 42 eyes) 

28 (66.6%) 27 (64.3%) 12 (28.5%) 4 (9.5%) 4 (9.5%) 

P value 0.02 0.08 0.002 0.138 0.006 
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Figure 1. Age distribution of mild, moderate and severe keratoconus. 

 Twenty eight severe keratoconus eyes 
(66.6%) demonstrated Vogt’s striae compared 
to only 8 with mild to moderate keratoconus. 
Apical sub- epithelial scarring of the cornea 
was observed in 13 eyes. Twelve of these 
(92.3%) had severe keratoconus and this differ-
ence was significant (P = 0.001).  

 Thirty five keratoconic eyes (41.6%) demon-
strated prominent corneal nerves on slit-lamp 
examination. 
 Keratoconus was progressive in many VKC 
patients resulting in gross visual loss, often not 
correctable with glasses or contact lenses and 
thus require penetrating keratoplasty. How-
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ever, because of complications such as prema-
turely loosened sutures and steroid- induced 
cataract are more common in the coexistence of 
VKC with keratoconus, closer monitoring is 
necessary in these cases. Four eyes (4.5%) pre-
sented with corneal hydrops and this early oc-
currence of hydrops indicates coexisting of 
keratoconus with VKC. 
 Association of keratoconus with VKC and 
atopic disorders is also stressed. Summary of 
keratoconus cases associated with VKC is 
shown in table 2.  

Table 2. Summary of VKC patients with 
keratoconus. 

Clinical Characteristic Data 
Age at presentation 
   Range (mean + SD) 
Duration of VKC symptoms 
   Range (mean + SD) 
Sex
  (male/female) 
Type of VKC 
   Mixed 
   Palpebral 
   Limbal. 
Corneal Complications 
Punctate epithelial keratitis 
Pseudogerontoxon 
Shield ulcer 
Severity of keratoconus  
   Mild or Moderate 
   Advanced  

8-20 (14.5 + 5.34) 

5-16 (7.65 + 432) 

27/15 
Number of subjects 

16
18
8

Number of eyes 
28
24
5

Number of eyes 
42
42

Table 3. Complications of VKC and severity of 
keratoconus. 

Clinical Characteristic Data 
Type of VKC 
   Mixed 
   Palpebral 
   Limbal 
Corneal complications 
Punctate epithelial keratitis 
Pseudogerontoxon 
Shield ulcer 
Severity of keratoconus  
   Mild or Moderate 
   Advanced  

Number of subjects 
16
18
8

Number of eyes 
28
24
5

Number of eyes 
42
42

Discussion
Keratoconus is a bilateral asymmetrical disease
7 and there is a strong association between 
VKC, atopy and keratoconus. In a series of 530 
cases of VKC examined with slit-lamp biomi-
croscope and keratoscopy, Khan et al 19 re-
ported a 7% incidence of keratoconus. Totan 9

in a videokeratographic study reported a 
26.8% incidence of keratoconus in VKC. In our 
study, the incidence of keratoconus detected 
by videokeratography in VKC was 28%.The 
higher incidence rate in our study may have 
resulted from higher sensitivity of our method 
of topography maps for screening keratoconus 
compared with traditional methods of biomi-
croscopy and keratometry applied in Khan’s
study. Quantitative analysis of corneal 
videokeratographic maps is an objective clini-
cal method for early detection of keratoconus 
when compared with the traditional methods 
including biomicroscopy, keratometry and 
keratoscopy 14, 20.
 In our study, males outnumbered females in 
incidence of keratoconus (27 versus 15). The 
male predominance in the study in combined 
VKC and keratoconus reflects the high preva-
lence of VKC in males, which is in agreement 
with the previous studies 17, 19, 21.
 In our study, the distribution of clinical 
forms of VKC was as follows: 45.2% mixed, 
38% palpebral and 16.7% limbal types. In a 
similar study by Totan 9 this distribution was 
46.34%, 43.90% and 9.76%, respectively which 
was slightly different from our report. 
 We showed a high incidence of complicated 
corneal findings of VKC (36%), such as punc-
tate keratitis pseudogerontoxon and shield ul-
cer that was in agreement with Totan 9 study 
with incidence rate of 31.7%. In Barr’s study 22

corneal scar was seen in 15.3% of advanced 
keratoconus, which was far less than that in 
our study (28.5%). 
 This prominent association of corneal com-
plications in VKC may be considered to cause 
secondary degeneration in corneal structure, 
predisposing to keratoconus in susceptible 
subjects 23, 24.
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 In VKC, eye rubbing is common, because of 
complaint of intense itching. The role of 
chronic eye rubbing has been described in the 
pathogenesis of keratoconus 25. Kerseras and 
Ruben 26 elicited a history of eye rubbing in 
66% of their patients, while Rahi 27 reported 
that 48% of patients in their study rubbed their 
eyes from a fair amount to a great deal. We re-
ported a similar frequency of the eye rubbing 
in moderate and severe keratoconus indicating 
a possible role in progression of keratoconus. 
 Hydrops in keratoconus associated with 
VKC is a common complication and it may be 
a presenting clinical sign of keratoconus in 
children with VKC 28. Khan et al reported 
12.5% of acute hydrops in 48 subjects with 
VKC 9. In the study of Cameron 17, acute hy-
drops occurred in 13% of keratoconus subjects 
with VKC. In our study, 8 eyes (9%) presented 
with acute corneal hydrops. It seems that eye 
rubbing could be a possible risk factor respon-
sible for corneal thinning or acute hydrops. 
Tuft 29 reported that acute hydrops developed 
in younger males, who had advanced corneal 
ectasia and poor corrected VA at the diagnosis 
of their keratoconus and the development of 
hydrops was a very significant risk factor for 
subsequently receiving a penetrating kerato-
plasty.
 The greater rate of eyes rejection than eyes 
grafted without hydrops is due to prematurely 
loosened sutures and more common steroid 
induced cataract 30. Close monitoring is neces-
sary for penetrating keratoplasty in eyes with 
keratoconus and VKC 31. Zadnik and co- work-

ers found that more advanced keratoconus 
was associated with a greater proportion of at 
least one positive slit-lamp finding 32. In our 
study, 85.8% of patients with severe kerato-
conus elicited one or more slit-lamp signs, 
compared with 54% of those with mild to 
moderate keratoconus. Our data showed that 
disease severity as measured by average Simu-
lated Keratometry is associated with higher 
prevalence of biomicroscopic signs and in-
creased apical sub-epithelial scarring that is in 
agreement with Saini study 33. A total of 85.5% 
of our keratoconic patients presented before 
the age of 20 years, whereas in Saini’s study 33,
52% of patients were younger than 20 years 
old. Our study showed that in severe kerato-
conus, the average age at first presentation was 
14.21 ± 2.13 years, whereas in Crew's report it 
was 18.8 ± 5.35 years 34.
 These observations indicated that in Persian 
eyes, keratoconus often progresses rapidly 
with severe grades at younger ages. We believe 
that the objective method for assessment of to-
pography maps allowed us to detect kerato-
conus at an early stage.  

Conclusion
Our findings showed a strong association of 
keratoconus with VKC. Severe visual loss was 
probably due to corneal complications of VKC, 
including scar and keratoconus. The associa-
tion of vernal conjunctivitis with keratoconus 
may contribute to the early occurrence of hy-
drops.
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