International Journal of Scientific & Engineering Research Volume 13, Issue 6, June-2022 638
ISSN 2229-5518

To Determine the Sensitivity and Specificity of
Retinoscopy in Diagnosis of Keratoconus

Ayesha Bibi, Abdullah Naeem,Sohail Ahmad, Saif Ullah,Maryam Firdous,Muhamamd Hamza, Sadaf Qayyum

ABSTRACT

Background. Keratoconus is a common ectatic disease of the cornea results in deterioration in the quality of vision. Corneal topography is currently
considered the gold standard test for diagnosing keratoconus. At present, corneal tomography machines are found only in specialized eye clinics, are
expensive and require expert interpretation. When it comes to population based screening for the disease, there is a need for a cheap, accessible, portable,
and simple tool. All of these prerequisites are fulfilled by retinoscopy.

Objectives: To determine the sensitivity and specificity of retinoscopy in diagnosis of keratoconus using the Galeli G4 Dual Scheimpflug as the Gold
Standard comparison.

Methods: A Cross-Sectional study done in patients of age between 10-30 years, referred to OPD with keratoconus, keratoconus suspect, eye discomfort,
frequent change of glasses, or with astigmatism or refractive surgery, were screened for the presence of scissoring reflex. Patient then underwent Corneal
topography. Diagnosis of keratoconus was made by calculating KISA% index using corneal topography indices . The results of retinoscopy and Galeli
Topography were compared to assess the sensitivity and specificity of the test.

Results: A total of 61 patients with a mean age of 19.55+5.786 (range 10-30 years) comprising 120 eyes were included. There were 62 eyes diagnosed
with keratoconus and using the Amsler—Krumeich classification, 43.5%, 41.9%, 11.3%, and 3.2% of the eyes had stage |, Il, lll, and IV, respectively.
Sensitivity, specificity, positive predictive value, and negative predictive value of retinoscopy were 91.9%, 75.9%, 80.3%, and 89.8%, respectively.
Conclusion: Retinoscopy appears to be a highly sensitive diagnostic tool for detecting keratoconus. Such a test could be implemented in population
based screening for keratoconus.
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INTRODUCTION:

Keratoconus is a bilateral progressive ectatic disease of the
cornea characterized by thinning, steepening, and protrusion
leading to deterioration in the quality of vision.'l Corneal
protrusions which causes high myopia and irregular
astigmatism, has an impact on visual quality.[?! Visual acuity
declines as the condition advances, which results in visual
distortion and substantial vision loss.*lIt commonly manifests
itself in the second decade of life, typically at puberty,?
however it has also been found to develop earlier, [l and later in
life, and it typically progresses until the fourth decade of life,
when it usually stabilizes.!

The prevalence of the disease varies between different
geographical areas and ethnicity.” In general population the
prevalence of keratoconus range from 50-2300 per 100000.[
Disease associated with keratoconus include atopy, vernal
keratoconjunctivitis, retinitis pigmentosa, Leber congenital
amaurosis, eye rubbing, hard contact lens wear, mirtal valve
prolapse, Down syndrome and non-inflammatory connective
tissue disorders such as Ehlers-Danlos syndrome and
osteogenesis imperfect.[!-15]

In early stages of the disease, the patient is usually
asymptomatic. Visual acuity declines as the condition advances,
which results in visual distortion and substantial vision loss.
Although there is no cure for this degenerative disease but it can
be controlled conservatively by the use of spectacles or contact
to help with vision. Collagen cross linking, the use of intacts and
penetrating keratoplasty are the surgical procedures to manage
the disease.[1617]

Corneal topography based on the principles of placido disc and
Scheimpflug imaging, is the most sensitive means of assessing

MATERIALS AND METHODS:

corneal shape and is a most sensitive method of detecting and
confirming the diagnosis of keratoconus. Corneal topography is
considered gold standard approach for diagnosing and
monitoring keratoconus.>'819 It enables for the early diagnosis
of subclinical KC, also known as forme fruste or KC suspicious
as well as the grading of disease severity using color coded
topographic map of the corneal surface and different
parameters. On the basis of these indexes, several quantitative
approaches have been created. KISA% as described by
Rabinowitz/Rasheed is used to diagnose keratoconus. KISA% is
consists of four topography indices and is usually applied to
topography axial map.

KISA% = [(K) x (I-S) x (AST) x (SRAX) x

1001/300
Several classifications have been introduced to stage
keratoconus. The Amsler -Krumeich (AK) system continues to
be the most popular system.[2!22]
Corneal topography machines are now only available in
specialized eye clinics, are somewhat costly and non-portable,
and require expert interpretation. When it comes to population
based screening of keratoconus, low cost, easily accessible,
portable and easy equipment is required. All of these needs are
met by retinoscope. 2%
Retinoscopy in keratoconus often exhibits scissoring reflex due
to irregular astigmatism. Although such a tool has been utilized
in the field of ophthalmology for over a century, little research
has been done on its usefulness in detecting keratoectasia.
However it can also be useful in screening for keratoconus in
the population.?”l The purpose of this study is to determine the
sensitivity and specificity of retinoscopy in diagnosis of
keratoconus using the Galeli G4 Dual Scheimpflug as the Gold
Standard comparison.

This study was conducted after approval from Institutional
Review Board of Alshifa Trust Eye Hospital, Pakistan, under
the declaration of Helsinki. It was a cross sectional study
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conducted in a tertiary eye care center, in the corneal
department of Al-Shifa Trust Eye Hospital (ASTEH)
Rawalpindi from July 2021 to December 2021.

Inclusion Criteria:

Patient between the ages of 10 and 30 years who were
referred with keratoconus suspect or keratoconus, frequent
changes of glasses, ocular discomfort, with astigmatism and
for refractive surgery were included in this study.

Exclusion Criteria:

Participants were excluded from study if they had any
history of significant ocular trauma, previous intraocular
disease, previous ocular surgery, current active eye disease,
corneal scaring or pterygium, patient who had worn soft
contact lenses in the last 7 days or hard contact lenses in the
last 14 days.

Clinical Evaluation:

Participants having visual problems visited to OPD of
ASTEH and referred to cornea department for further

RESULTS:
Descriptive data:

The study enrolled 61 patients with 120 eyes, 2 eyes were
excluded due to positive history of ocular surgery. Both the
genders were included in the study. Majority of the participants
were male N=67 (55.8%) while remaining were female N= 53
(44.2%). Mean age of participants was 19.55+5.786 ranging from
10-30 years. Out of 61 participants, N=65(54.2%) belonged to
rural areas and N=55(45.8%) to urban areas. About N=9 (75%) of
these patients were students whereas N=22(18.3%) were
employed and N=8 (6.7%) were unemployed. Spectacle history
was positive in N=96(80%) and N=54(45%) have positive history
of frequent changes of glasses as depicted in table 1 Rubbing
habits was common in N=85(70.8%). Ocular allergy was present

examination. Eligible participants were examined for the
presence of scissoring reflex (either present or absent). The
participants were then proceed for testing their vision using
LOGMAR chart, refraction tests, corneal topography and
full slit lamp examination. A diagnosis of keratoconus by
Galeli topography was made if the value of KISA% index
was 100% or exceed it.

Statistical analysis:

For Statistical analysis, SPSS (Statistical Package for Social
Sciences) version 26 was used. Data analysis was carried in
two phases, descriptive analysis followed by inferential
statistics. For Descriptive analysis, Categorical data was
presented in the form of frequency and percentage. Mean,
standard deviation and ranges were reported for continuous
variables.

For Inferential analysis, diagnostic testing (2 x 2 contingency
table) was applied to calculate the Sensitivity, Specificity,
Positive Predictive Value and Negative Predictive Value of
retinoscopy in comparison with Galeli Topography (Gold
standard) with 95% of confidence interval.

in N=25(20.8%) of
Frequency(f)

Ocular history Percentage (%)

N=120

Spectacle/contact lens

Positive % 80%

Negative U 0%

Frequent changes of glasses

Positive % £

Negative 66 5%

Rubbing

Positive 8 8%
Negative B 2%
Ocular allergy

Present b 0%
Absent % 2%

Visual acuity was measured with and without glasses using
Snellen chart and is converted into Log MARas . Spectacle
refraction is converted into spherical equivalent which is
mentioned in the table 2.
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Table 2: Visual Status

Visual Acuity Minimum Maximum Mean SD

VAs i} 130 08333 027538
VAc 0o 100 02442 025431
SE 1790 00 L2218 185603

Amsler—Krumeich classification was used to classify the eyes
with keratoconus. Using Amsler-Krumeich classification,
43.5%, 41.9%%, 11.3%, and 3.2% of eyes with keratoconus had
stage I, II, I1I, and IV, respectively (Table 3).

Table 3: Classification of Eyes with Keratoconus According to the Amsleﬁ-KromLech Classification

Stage No.%
I 2743.5%)
jig 26{41.9%)
m 7(11.3%)
w 2(32%)

5.0. DISCUSSION:

Using Amsler-Krumerich classification, majority of eyes are
classified as having early keratoconus. Retinoscopy is found to
have sensitivity of 91.9% and specificity of 75.9% when
compared with Galeli topography (KISA %). The streak
retinoscopy is one of the most important tool in ophthalmology
for objective refraction. A scissoring reflex seen using streak
retinoscopy has been a crucial step in diagnosing keratoconus
in population based screening programs for keratoconus.
Haitham Al-Mahrouqi et al. investigate the validity and
reliability of retinoscopy in screening for keratoconus using the
rotating Pentacam Scheimpflug camera as the gold standard
comparison. They found sensitivity and specificity of
retinoscopy were 97.7% / 79.9% respectively. They concluded
that Retinoscopy appears to be a very sensitive and reliable test
for detecting keratoconus including early disease. 2%

Goebels et al. evaluated the diagnostic potential of retinoscopy
as compared to Pentacam and Ocular Response Analyzer.

Inferential Results:

When the scissoring reflex assessment by retinoscopy was
compared with that assessed by Galeli Topography Sensitivity,
Specificity, Positive Predictive Value and Negative Predictive
Value were 91.9%, 75.9%, 80.3% and 89.8%. Two x Two
contingency table showing the number of eyes with scissoring
reflex and Galeli topography (KISA%) along with validity
statistics is given below (Table 4).

Table & Two X Two Contingency Table showing the number of eyes with scissoring reflex vs. Galilei
topography( KISA%); PPV(Positive Predictive Value), NPV (Negative Predictive Value)

Galilei (KISA %)

Positive Negative Total
Positive 57 1 71 PPVE0.3%
Retinoscopy
Scissor Reflex Negative 3 4 49 | NPVB9.8%
Total 62 38 120

Sensitivity Specificity
919% 75.9%

Although the study found that there was poor congruence
between the 3 tools in staging keratoconus, retinoscopy was
found to have an overall sensitivity/specificity of 94.0% / 80.0%
compared with Pentacam and 84.4% / 79.1% compared with
Ocular Response Analyzer. Retinoscopy, however, showed a
clear clinical use in confirming the diagnosis of keratoconus.?!
Minor differences between our study and above mentioned
study may be due to different diagnostic criteria used for both
studies.

Other studies indirectly assessed the presence of the scissoring
reflex in keratoconus patients. A study conducted in Iran by
Hassan Hashemi ef al. which they screened university students,
they found that 25 out of the 26 cases with keratoconus had a
scissoring reflex.13l

Naderan et al., from Iran, evaluated 371 clinic patients with
keratoconus and found that a scissoring reflex was present in
only 64% of patients. The discrepancy in the results may be
because of the different stages of keratoconus, variation in the
number of patients screened, the level of experience of the
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investigators, and the method used to assess the scissoring
reflex.[24

This study may be limited by relatively small number of
patients due to short time duration, which affected the precision
estimates. Moreover the study was hospital based so data was
collected conveniently. Furthermore, unlike tomographic
corneal imaging, which is more machine dependent, the
retinoscope is operator dependent machine so early stages of
keratoconus are likely to be overlooked by untrained
optometrist. As keratoconus is a bilateral disease, the result is
more likely to be biased by the first eye examined.

CONCLUSION:

Retinoscopy appears to be a highly sensitive and reliable
diagnostic tool for detecting keratoconus. Such a test could be
implemented in population based screening for keratoconus. It
would be easier to diagnose keratoconus in the general
population using retinoscopy as a screening test and
topographic corneal imaging for confirmation in eyes with a
positive or suspect scissoring reflex. Using such a technology
would allow for the screening of a bigger and more
geographically diverse population, as well as a reduction in the
number of patients who would require topographic corneal
imaging.

REFERENCES:

1. Krachmer JH, Feder RS, Belin MW. Keratoconus and related
noninflammatory corneal thinning disorders. Survey of
ophthalmology. 1984 Jan 1;28(4):293-322.

2. Weed KH, McGhee CN, MacEwen CJ. Atypical unilateral
superior keratoconus in young males. Contact Lens and
Anterior Eye. 2005 Dec 1;28(4):177-9.

3. Rabinowitz YS. Keratoconus. Survey of ophthalmology. 1998
Jan 1;42(4):297-319.

4. C. A.Jordan, A. Zamri, C. Wheeldon, D. V. Patel, R. Johnson,
and C. N. J. McGhee, “Computerized corneal tomography and
associated features in a large New Zealand keratoconic
population,” Journal of Cataract and Refractive Surgery, vol. 37,
no. 8, pp. 1493-1501, 2011.

5. Li Y, Meisler DM, Tang M, Lu AT, Thakrar V, Reiser BJ,
Huang D. Keratoconus diagnosis with optical coherence
tomography pachymetry mapping. Ophthalmology. 2008 Dec
1;115(12):2159-66.

6. Rahman W, Anwar S. An unusual case of keratoconus.
Journal of pediatric ophthalmology and strabismus. 2006 Nov
1;43(6):373-5.

7. Georgiou T, Funnell CL, Cassels-Brown A, O'conor R.
Influence of ethnic origin on the incidence of keratoconus and
associated atopic disease in Asians and white patients. Eye. 2004
Apr;18(4):379-83.

8. Pearson AR, Soneji B, Sarvananthan N, Sandford-Smith J.
Does ethnic origin influence the incidence or severity of
keratoconus?. Eye. 2000 Jul;14(4):625-8.

9. Owens H, Gamble GD, Bjornholdt MC, Boyce NK, Keung L.
Topographic indications of emerging keratoconus in teenage
New Zealanders. Cornea. 2007 Apr 1;26(3):312-8.

10. Krachmer JH, Feder RS, Belin MW. Keratoconus and related
noninflammatory corneal thinning disorders. Survey of
ophthalmology. 1984 Jan 1;28(4):293-322.

11. Rahi AM, Davies PE, Ruben MO, Lobascher DA, Menon JO.
Keratoconus and coexisting atopic disease. British Journal of
Ophthalmology. 1977 Dec 1;61(12):761-4.

12. Beardsley TL, Foulks GN. An association of keratoconus and
mitral valve prolapse. Ophthalmology. 1982 Jan 1;89(1):35-7.

13. Cullen JF, Butler HG. Mongolism (Down's syndrome) and
keratoconus. The British journal of ophthalmology. 1963
Jun;47(6):321.

14. Robertson I. Keratoconus and the Ehlers-Danlos syndrome:
a new aspect of keratoconus. The Medical Journal of Australia.
1975 May 1;1(18):571-3.

15. Woodward EG, Morris MT. Joint hypermobility in
keratoconus. Ophthalmic and Physiological Optics. 1990
Oct;10(4):360-2.

16. Mandathara PS, Stapleton FJ, Willcox MD. Outcome of
keratoconus management: review of the past 20 years'
contemporary treatment modalities. Eye & contact lens. 2017
May 1;43(3):141-54.

17. Lass JH, Lembach RG, Park SB, Hom DL, Fritz ME, Svilar
GM, Nuamah IF, Reinhart W], Stocker EG, Keates RH, Moran
CT. Clinical management of keratoconus: a multicenter analysis.
Ophthalmology. 1990 Apr 1;97(4):433-45.

18. Rabinowitz YS, Rasheed K. KISA% index: a quantitative
videokeratography algorithm embodying minimal topographic
criteria for diagnosing keratoconus. Journal of Cataract &
Refractive Surgery. 1999 Oct 1,25(10):1327-35.

19.Gomes JA, Tan D, Rapuano CJ, Belin MW, Ambrésio Jr R,
Guell JL, Malecaze F, Nishida K, Sangwan VS. Global consensus
on keratoconus and ectatic diseases. Cornea. 2015 Apr
1,34(4):359-69.

IJSER © 2022
http://www.ijser.org


http://www.ijser.org/

International Journal of Scientific & Engineering Research Volume 13, Issue 6, June-2022 643

ISSN 2229-5518

20. Al-Mahrougqi H, Oraba SB, Al-Habsi S, Mundemkattil N,
Babu ], Panchatcharam SM, Al-Saidi R, Al-Raisi A. Retinoscopy
as a Screening Tool for Keratoconus. Cornea. 2019 Apr
1,38(4):442-5.

21. Amsler M. The" forme fruste" of keratoconus. Wiener
klinische Wochenschrift. 1961 Dec 8;73:842-3.

22. Grisevic S, Gilevska F, Biscevic A, Ahmedbegovic-Pjano M,
Bohac M, Pidro A. Keratoconus progression classification one
year after performed crosslinking method based on ABCD
keratoconus grading system. Acta Informatica Medica. 2020
Mar;28(1):18.

23. Gorskova EN, Sevostianov EN. Epidemiology of
keratoconus in the Urals. Vestnik Oftalmologii. 1998 Jul
1;114(4):38-40.

24. Jonas JB, Nangia V, Matin A, Kulkarni M, Bhojwani K.
Prevalence and associations of keratoconus in rural
maharashtra in central India: the central India eye and medical
study. American journal of ophthalmology. 2009 Nov
1;148(5):760-5.

25. Goebels S, Kasmann-Kellner B, Eppig T, Seitz B,
Langenbucher A. Can retinoscopy keep up in keratoconus
diagnosis?. Contact Lens and Anterior Eye. 2015 Aug
1,38(4):234-

IJSER © 2022
http://www.ijser.org


http://www.ijser.org/

International Journal of Scientific & Engineering Research Volume 13, Issue 6, June-2022
ISSN 2229-5518

Ayesha Bibi 1.Optometrist, BSc Optometry
Pakistan Institute of Ophthalmology,
Pakistan

Email :mushtaqffhq@gmail.com

2.Dr Abdullah Naeem FCPS Ophthalmology
Associate Professor

Pakistan Institute of Ophthalmology
Pakistan

Email :drabdullahnaeem@gmail.com

3. Dr Sohail Ahmad P.H.D Biochemistry
Registrar

Pakistan Institute of Ophthalmology
Pakistan
Email:sohailahmad583@gmail.com

4. Saif Ullah M.Phil. Optometry

Assistant Professor

Pakistan Institute of Ophthalmology
Pakistan
Email:optomsaif.4all@hotmail.com

5. Maryam Firdous M.Phil Optometry Lecturer
Pakistan

Email:cmaryam0l@gmail.com

Pakistan Institute of Ophthalmology
M.Phil Optometry

6.Muhammad Hamza (BSCS) Lecturer
Pakistan Institute of Ophthalmology
Pakistan

mmbhamalik@gmail.com

6. Sadaf Qayyum Senior Lecturer

Pakistan Institute of Ophthalmology
Pakistan

sadaf77712@gmail.com
Corresponding Author

Sadaf Qayyum
Contact 03318878753

Email Address: sadaf77712@gmail.com

IJSER © 2022
http://www.ijser.org

644


http://www.ijser.org/
mailto:mmhamalik@gmail.com
mailto:sadaf77712@gmail.com
mailto:sadaf77712@gmail.com



