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Abstract
Aims—To assess ocular surface changes in
patients with chronic renal failure (CRF),
to compare the results with the degree of
corneo-conjunctival calcium deposits,
and to determine whether precipitation of
calcium salts predisposes ocular surface
modifications.
Methods—Impression cytology from 50
CRF patients on regular haemodialysis
and 22 age and sex matched control
subjects were studied. Specimens were
obtained from the temporal bulbar con-
junctiva using cellulose acetate filter
paper. The samples were fixed in 95%
ethanol, stained with the periodic acid
SchiV (PAS) stain, and evaluated by light
microscopy and were graded by a masked
observer. Corneo-conjunctival calcifica-
tion was graded by the Porter and Crom-
bie classification.
Results—In the study group, three pa-
tients (6%) disclosed grade 0, 14 patients
(28%) grade 1, and 33 patients (66%) grade
2–3 cytological changes. There was a
statistically significant diVerence between
the patient and the control groups (p=
0.0007), but no correlation could be found
between the impression cytology grades
and the calcium deposit grades (p=0.62).

Conclusion—The ocular surfaces of CRF
patients diVer significantly from those of
normal individuals, and it can be detected
using impression cytology. These data
suggest that the severity of conjunctival
changes are not related to the presence or
extent of calcium deposition.
(Br J Ophthalmol 2000;84:1225–1227)

The visual system may be adversely aVected by
chronic renal failure (CRF) as a result of urae-
mia, metabolic imbalances, hypertension, or
the haemodialysis treatment.1 2

Anterior segment findings typically consist
of amorphous, white, crystalline, and subepi-
thelial calcific deposits confined to the exposed
limbal area. Occasionally, the lesions are
located at the limbus in a pattern similar to the
type II limbal girdle of Vogt and in advanced
stages they manifest as band keratopathy.1–6

DiVerent aetiologies have been suggested for
the formation of calcific depositions in the
conjunctiva and cornea.1 4 5 7 Besides distur-
bance of the calcium metabolism, calcification
at the interpalpebral site has been shown to be
related to the presence of an antecedent tissue
degeneration which acts as a more calcifiable
matrix and predisposes to calcium salt deposi-
tion.6

Figure 1 (A) Grade 0 = normal impression cytology specimen. (B) Grade 1 = early loss of goblet cells. (C) Grade 2 =
marked decrease of goblet cells. (D) Grade 3 = total loss of goblet cells, large epithelial cells.
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Conjunctival impression cytology, first de-
scribed by Egbert et al,8 is a safe, relatively sim-
ple, and painless method of obtaining speci-
mens from the conjunctival surface. This
technique allows the investigator to assess epi-
thelial cell morphology, examine cytoplasmic
and nuclear characteristics, and quantify the
goblet cell population in the conjunctiva.8–11 In
this study, we adapted this technique to study
the conjunctival epithelial changes and corre-
late them with surface calcification in patients
with CRF.

Material and method
Fifty patients, 21 males and 29 females aged
17–79 years (mean 45 years), receiving haemo-
dialysis at Baskent University Hospital were
recruited for the study. The patients’ duration
of CRF ranged from 5 to 392 months (mean
96 months), and their span of haemodialysis
was 5–180 months (mean 60 months).

All patients underwent a complete ocular
examination. Patients with a Schirmer value
below 5 mm were not included in the study.
Degenerative and calcific lesions of the con-
junctiva and cornea were assessed by a slit
lamp and were graded according to the criteria
of Porter and Crombie.4 Impression cytology
specimens were collected from the interpalpe-

bral temporal bulbar conjunctiva of one eye by
the same physician (DD) using a cellulose
acetate filter paper with pore size of 0.45 µm
(11106–47N Sartorius AG, Germany) accord-
ing to the method described by Tseng.12

The samples were fixed in 95% ethanol,
stained with periodic acid schiV (PAS), and
examined in a Zeiss Axioplan light microscope,
and graded by a masked observer (BD), using
Nelson’s classification.10 13 In accordance with
this method, presence and density of goblet
cells, morphological changes in the nucleus,
the nucleus-cytoplasma ratio, and metachro-
matic changes in the cytoplasm were consid-
ered for a scale from 0 to 3 (Fig 1A–D).

STATISTICAL ANALYSIS

The mean diVerences in age, duration of renal
failure, and duration of haemodialysis in
patients with impression cytology grade 0–1
were compared with those with grade 2–3
using the Mann–Whitney U test. The impres-
sion grades of the control and the study group
were compared using a ÷2 test. The possible
correlation between the distributions of the
impression grades and the calcium deposit
grades was investigated using a ÷2 test.

Results
By slit lamp examination corneo-conjunctival
calcium deposits of various grades were
detected in 27 out of 50 CRF patients (Fig 2).
In 17 (63%) of these patients there were Grade
3–5 calcium deposits (Fig 3).

In this group, impression cytology revealed
grade 0 changes in only three eyes. Fourteen
eyes disclosed grade 1 while 33 eyes (66%) had
grades 2 and 3 alterations (Fig 4).

In the control group, there were grade 0–1
changes in 17 subjects and grade 2–3 changes
in 5. There was a statistically significant diVer-
ence between the study subjects and the
controls with regard to distribution of the
impression cytology grades (p = 0.0007).

The relation between gradings for corneo-
conjunctival calcifications and impression cy-
tology are summarised in Table 1. Grade 2–3
ocular surface change was evident in 15 of the
24 patients (62%) who had no ocular calcium
deposits. There was no correlation between the
impression cytology grades and the calcium
deposit grades (p = 0.62).

Mean age, duration of renal failure, and
duration of haemodialysis did not diVer signifi-
cantly between patient groups with impression
grades 0–1 and grades 2–3 (p = 0.585, 0.97,
and 0.364 respectively).

Discussion
Interpalpebral conjunctival and corneal calcifi-
cation is the most common form of metastatic
calcification in patients with chronic renal
failure.3 These calcific deposits have been
shown histologically to be calcium phosphate,
and they are located within the basal epithelial
cells as well as in the superficial subepithelial
space. It is known that conjunctival degenera-
tive changes comprise a notable part of the
anterior segment findings in chronic renal
failure.6 7 In 1966, Abrams14 drew attention to

Figure 2. Corneo-conjunctival calcium deposits in chronic
renal failure by slit lamp examination.

Figure 3 Results of grading of the corneo-conjunctival
calcium deposits using Porter and Crombie’s criteria in
patients with chronic renal failure.
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Figure 4 Results of grading using impression cytology
results in patients with chronic renal failure
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the association of irritable red eyes and renal
failure in a patient with limbal calcific deposits
in the corneas. These deposits were extremely
superficial and some had flaked oV leaving
small eroded areas which stained with fluores-
cein. Our clinical experience also shows that
subepithelial calcium deposits frequently dis-
rupt the overlying epithelium.

Goblet cell density reflects the overall health
of the ocular surface and loss or a decrease in
the density of goblet cells is an early sign of
squamous metaplasia.12 13 This abnormality in
epithelial diVerentiation, referred to as
squamous metaplasia, consists of a continuous
spectrum in which the normal secretory
conjunctival mucosa gradually develops into a
non-secretory keratinised epithelium. As a
result, the tear film becomes unstable second-
ary to a reduction in the mucin layer of the tear
film. Squamous metaplasia can occur in a vari-
ety of dry eye conditions such as vitamin A
deficiency and ocular cicatricial pemphig-
oid.15 16 Kidney and liver chronic failure
interfere with vitamin A metabolism through
their action on metabolic processes of synthesis
and elimination.17 The levels of vitamin A and
retinol binding protein levels have been investi-
gated in patients with chronic renal disease
undergoing (or not) dialysis.18 Hypervitamino-
sis A and an increase in retinol binding protein
have usually been reported.19 In our patient
group, the situation was the same and patients
were being treated for high levels of vitamin A.
Therefore, a squamous metaplasia due to vita-
min A deficiency was not considered.

We used the impression biopsy technique to
study the conjunctival epithelial features in
CRF patients with and without calcium depos-
its; but changes in deeper layers of conjunctiva
cannot be commented upon.

In our study, there were grade 3–5 calcium
deposits in 63% of the CRF patients and the
results of impression cytology showed that all
cytological factors were significantly modified
in 66% of the patients. These patients had
grades 2 and 3 surface changes. In the control
group, there were grade 2–3 changes in only
five subjects. Fifteen patients with no calcium
deposition disclosed grade 2–3 impression
cytology changes. No statistical relation has
been established between the ocular surface
alterations and the severity of the calcium
deposits. This finding does not support the
hypothesis that the precipitation of calcium
salts aggravates ocular surface modifications or
vice versa.

Calcification at the interpalpebral site is
believed to be related to the relatively alkaline
environment at this site secondary to the loss of

carbon dioxide from these exposed tissues,
which leads to increased precipitation of
calcium phosphate salts in the presence of an
increased serum calcium phosphate product.3

It has been shown that local factors, such as
minor tissue injury of the limboconjunctival
epithelium, referred to as “local challenger”,
are more likely to determine the degree of ocu-
lar calcification in dialysis patients than are
systemic factors.20 A pH elevation, or concen-
tration by evaporation can lead to precipita-
tion.21 In our study, the degree of ocular
involvement did not correlate with the duration
of haemodialysis or patient age.

The progression of altered conjunctiva is not
correlated with the presence of calcium salts,
which leads us to assume that ocular calcium
precipitation, which occurs in the subepithelial
area, has no direct relation with the process of
squamous metaplasia. Therefore, these
changes might be related with intrinsic factors
such as uraemia and other metabolic imbal-
ances. Increased understanding of the patho-
genesis of this abnormal epithelial diVerentia-
tion will enhance our ability to manage these
ocular surface disorders more eVectively.
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Table 1 Comparison of impression cytology grades with limboconjunctival calcium
deposits

Calcium deposits grade Number of patients
Impression cytology
grade 0–1

Impression cytology
grade 2–3

0 24 9 15
1–2 9 2 7
3–5 17 7 10
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