
DETECTION OF EARLY XEROPHTHALMIA BY IMPRESSION CYTOLOGY
AND ROSE BENGAL STAINING - A COMPARATIVE STUDY

ANG Ahmed Khan 1, Shamsul Huda2, AN Nashimuddin Ahmed2,
Tahmed Hossain3, Nigar Sultana4, SM Keramat Ali4. Deptts
of Ophthalmology1, pathology2, Dhaka Medical College
Hospital; International Centre for Diarrhoeal Disease
Research, Bangladesh3, Institute of Nutrition and Food
Science, University of Dhaka4.

SUMMARY

Twenty two cases were studied for early detection of
Xerophthalmia by impression cytology and Rose Bengal
staining. Patients were below 6 years of age and admitted
in the paediatric ward of Dhaka Medical College Hospital.
Assessment were done by conjunctival impression cytology
and staining with 1% Rose Bengal dye. Estimation of serum
retinol level was done by HPLC to correlate conjunctival
findings with biochemical status.

The mean age of the subjects were 3.15 ~ 1.75. Rose
Bengal staining was positive in 40% cases and impression
cytology was in 60% cases. The mean serum retinol level
of the diseased children were 10.5 ~ 3. ug/dl. The
sensitivity of Rose Bengal staining was 53.3% and that of
impression cytology was 80% in detecting vitamin A
deficiency when compared with serum retinol level. The
specificity of Rose Bengal staining was 40% and that of
impression cytology was 100%. Sensitivity of impression
cytology was 100% in patient with retinol level 10 ug/dl.

INTRODUCTION

vitamin A defieiency remains a major cause of
morbidityand mortalitythroughoutthe developingworld.
As estimated 5 million children yearly develop
xerophthalmia in Asia, with a quarter million becoming
blind1.Each year in Bangladesh, about 900,000 children
under the age of six years, suffer from some form of eye
disorder due to vitamin A deficiency2. About 30-40
thousand of them become blind from xerophthalmia3.
Experience indicatesthat an early and effective
---------------------------------------------------------
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intervention program can be helpful in reducing the high
prevalence of nutritional blindness in developing
countries1,4. Recent reports have also documented
significantly improved morbidity and mortality among
nonxerophthalmic children receiving vitamin A
supplementation, suggesting the existence of subclinical
but physiologically significant vitamin A deficiency5.
Thus, initiation of effective intervention programs
require a simple, objective technique for identification
of vitamin A deficiency in the population.

Vitamin A reserve in the body are concentrated in
the liver and their direct assessment cannot be done
routinely. Conventional methods of assessing vitamin A
reserve includes (a) Plasma retinol concentration (b)
Ratio of retinol/retinol binding protein "in the serum" (c)
Intravenous relative dose response test, which requires
invasive sampling procedure, sophisticated equipment,
highly trained personnel and methods for preparing,
storing and transporting delicate samples that are
impractical for most field surveys in developing region
of the world. Clinical surveys for xerophthalmia assess
pathologic status but they miss individuals with mild to
subclinical deficiency.

Presently, the ocular changes of xerophthalmia are
considered as the most accessible physiologic indicators
of vitamin A status of the body. Two special techniques
are available at present for the detection of early
changes of xerophthalmia in large scale field survey;

1. Vital staining of the conjunctiva with 1% Rose
Bengal to detect devitalised cells and early
keratinization of the conjunctival cells.

2. Conjunctival impression cytology detects the early
disappearance of goblet cells and appearance of
enlarged epithelial cells in vitamin A deficiency.

The present study" is intended to compare
feasibility, validity and reliability of Rose Bengal
staining and impression cytology in early detection of
vitamin A deficiency.
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MATERIALS AND METHODS

Twenty two patients below 6 years of age, admitted
in the paediatric ward of Dhaka Medical College Hospital
having no acute illness (convalescent stage) were
included in the sample.

Assessment of vitamin A status were done in all
patients by conjunctival impression cytology and staining
with 1% Rose Bengal dye. Estimation of serum retinol
level were done to correlate the conjunctival findings.

Cytology study was done in the Department of
Pathology in Dhaka Medical College, Dhaka and serum
retinol level were estimated in the laboratory' of .
Institute of Nutrition and Food Science(INFS), University
of Dhaka, Bangladesh.

PROCEDURE

Patients were examined clinically. Conjunctival
impressions'fromboth eyes were collectedand stainingof
conjunctivawith 1% Rose Bengalwere done. Then with the
consent of the parent a sample of blood was collected
asepticallyfrom each patients.

TECHNIQUES OF CONJUNCTIVAL IMPRESSION CYTOLOGY

The procedure consist of simply touching the
temporal bulbar conjunctiva of both eyes for 3 seconds
with 25X5 rom strips of cellulose acetate filter paper
(one filter paper to each eye). The conjunctival cells so
obtained were transferred from the filter paper to a
moist glass slide by simple finger pressure. Fixing it in
95% ethanol for 15 minutes and then staining it for"20
minutes. Only one staining step is required?
Constituents of staining medium is as follows :
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PREPARATION OF SPECIAL STAIN

Solution No. 1

Phenol crystal (melted) p..............
Alcohol, 100% .~.. . . ... .. .. . .
Basic Fuschin .............................
Distilled water (to make) .................

Solution No. 2

Acetic acid crystal ........
B 1ue Ale ian ...............................

Distilled water (to make) .................

Final Solution

April 1992

2 . 5 ml
5 . 0 ml
0.5 gm
50 ml

0.5 gm
0.2 gm
100 ml

1 Volume 2 Volume
No.1 Solution No.2 Solution

Before use the stain was filtered.

After staining the slide is washed with tap water
and examined with a simple microscope, under low (X10)
and high dry (X40) objectives. Epithelial cells are
stained pink (both cytoplasm and nucleus) and so also the
nucleus of the goblet cells. The mucus substance of the
goblet cells stains blue and are conspicuous when
present. Vitamin A status is determined by the presence
(normal) and absence (deficiency) of goblet cells. The
specimen were graded as normal if goblet cells or
abundant mucin spots were present or abnormal if enlarged
epithelial cells were present and goblet cells and mucin
spots were absent6.

TECHNIQUES OF ROSE BENGAL STAINING

The Rose Bengal test were carried out by installing
a drop of 1% aqueous solution of the dye in each eye of
all the children. Excess dye were wiped out with a
piece of cotton. Only clear cut and distinct patches
visible from a distance of one metre were considered
positive. A positive Rose Bengal test indicates vitamin
A deficiency.
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ESTIMATION OF SERUM RETINOL LEVEL

From children tested for conjunctival impressio
cytology and Rose Bengal staining, 2 ml of venous blool
was drown with a dry sterile disposable syringe with al
aseptic precaution. The blood was then transferred inti
a dry test tube (wrapped with aluminium foil) and kep
standing for thirty IJlinutes,then centrifuged for 1
minutes (at 3,000 RPM). Serum of each patient was take
into separate screw caped test tube with proper labelin,
and wrapping with aluminium. foil. The" samples wer
transported immediately to the laborato~y of INFS fo
HPLC (High Perssion Liquid Chromatography).

Biochemically vitamin A deficiency was defined by .
serum retinol level lower then 20 ug/dl but plasm
retinol level may not be a reliable indicator unles
lower than 10 ug/dI7.

RESULTS

The mean age of the subjects were 3.15 ~ 1.75 years
Rose Bengal staining was positive for xerophthalmia i
40% of the cases and impressioncytologyexploredVito .

deficiency in 60% of the total cases. In impressio
cytology study all the subjects were classified into 2
groups, normal (+ve cytology) and abnormal (-v
cytology). The mean serum retinol level of the norma
group was found to be about 35.4~17.98 ug/dl and in th,
abnormal group it was about 10.5~3.1 ug/dl (Table-1).

It has been found that the sensitivity of Rose
Bengal staining was about 53.3% and that of impressio
cytology about 80% in detectin~ the Vito A deficiency
when compared with the serum retinol level and th,
specificity of Rose-Bengal staining test was only 40% an<
that of impression cytology about 100%. It is interestin,
that the sensitivity of impression cytology wa3 100% i
patients with serum retinol level 10 ug/dl or less and i
was only 50% sensitive in the patients with serum retino
level between 11 and 20 ug/dl (Table-II).
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Table-I: Mean serum vitamin A level of normal and
abnormal subjects by impression cytology.

Status No. of
Subjects

Normal (+ve)
Abnormal (-ve)

10
12

Mean serum retinol
level ug/dl

35.4~17.98
10.5~3.1

P<0.05, Significant

Table-II: Relationship of serum retinol level with Rose
Bengal staining test and conjunctival
impression cytology.

1. Rose-Bengal test Positive, indicates Vitamin A
deficiency. Rose-Bengal test Negative, indicates
Normal.

2. Conjunctival cytology Positive indicates Normal
Conjunctival cytology, Negative indicates Vitamin A
deficiency.

6

Serum Rose Bengal test1 Conjunctival Cytology2
retinol
level +ve -ve +ve -ve
(ug/dl)

21 & above 2 5 7 0
(28.57%) (71.43%) (100%) (0%)

10 & above 7 2 0 9
(77.7%) (22.3%) (0%) (100%)
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DISCUSSION

vitamin A deficiency in qeveloping countries is the
major cause of blindness and increases both morbidity and
mortality among the pre-school children9-14.Recent
reports indicated that subclinical but physiologically.
significant vitamin A deficiency may constitute a serious
public, health problem15,1? However,' an effective
intervention requires a simple technique for identifying
communities in which vitamin A deficiency is prevalent18.
All available approaches have serious practical
shortcomings for example clinical surveys'requires very
large sample size to detect the relatively rare,
transient abnormalities; dietary assessment is neither
sufficiently accurate nor precise; and measurement of
serum vitamin A poses significant logistical problems
under remote field conditions19~2o.Serum Vitamin A levels
also suffer from poor correlation with body stores except
under conditions of severe depletion21.The RDR test may
resolve the last problem but it compounds the logistical
difficulties22.A previous report? showed that impression
cytology with transfer is simple, objective technique for
confirming the presence of subclinical cytology is more
sensitive and specific for the, detection of
physiologically significant vitamin A deficiency, and
such deficiency may effect a large proportion of
apparentlynormal children. .

EVALUATION OF ROSE BENGAL STAINING TEST

Al though it was claimed by some inves'tigators8,23
that Rose Bengal is highly sensitive in detecting
conjunctivalxerosis. In the present studywe found that
the sensitivity of Rcse Bengal staining test is 53.3%
with specificityof only 40%, when comparedwith various
rangesof serum retinollevel (Table-II),we did not find
a well defined correlationbetween the results of Rose
Bengal staining test and serum retinol level. We have
also observed discrepancies in the results when Rose
Bengal staining test was used to dia~nose vitamin A
deficiency and conjunctival xerosis24,25,2.
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EVALUATION OF CONJUNCTIVAL IMPRESSION CYTOLOGY(CIC) TEST

The conjunctival impression cytology test has been
proposed as a useful functional test for the diagnosis of
vitamin A deficiencyl',7,18,27,28..In our study, eIe has been
found to have 100% specificity and 80% sensitivity in
detecting vitamin A deficiency. However, eIe result is
equivocal in the range of serum retinol level 11-20 ug/dl
(Table-II) and its sensitivity is 100% when serum retinol
level goes below 10 ug/dl.

ImpressioncytologydifferentiatesvitaminA status
(as defined on clinical and biochemical grounds) with
high .degree of sensitivity and specificity. More
importantly~ this technique identifies early,
physiologically significant vitamin A deficiency not
apparent by standard methods of assessment. Impression
cytology is well suited for population surveys to

determine the prevalence of vitamin A deficienci or to
monitor the impact of supplementation programs 2 .

Although, Rose Bengal staining test is effective in
detecting the clinical xerophthalmia, and the procedure
required is more easy and needs less skill, it gives a
poor significance.

Thus it could be concluded that impression cytology
is accuratetechniquein determiningthe vitaminA status
of a population, but further research is need to discover

a more simpler technique. Since con~unctival inflammationcauses reversal of keratinization2, until more data and
experience is available, interpretation of impression
cytology for vitamin status, should be limited to
noninflammed eyes.
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