
https://doi.org/10.1177/2515841420930876 
https://doi.org/10.1177/2515841420930876

Ther Adv Ophthalmol

2020, Vol. 12: 1–8

DOI: 10.1177/ 
2515841420930876

© The Author(s), 2020.  
Article reuse guidelines:  
sagepub.com/journals-
permissions

Therapeutic Advances in Ophthalmology

journals.sagepub.com/home/oed 1

Creative Commons Non Commercial CC BY-NC: This article is distributed under the terms of the Creative Commons Attribution-NonCommercial 4.0 License  
(https://creativecommons.org/licenses/by-nc/4.0/) which permits non-commercial use, reproduction and distribution of the work without further permission 
provided the original work is attributed as specified on the SAGE and Open Access pages (https://us.sagepub.com/en-us/nam/open-access-at-sage).

Introduction
Conjunctivochalasis (CCH) is a common clinical 
condition characterized by redundant, loose, 
non-oedematous inferior bulbar conjunctiva 
interposed between the globe and the lower eyelid 
causing obliteration of the inferior tear reservoir. 
It tends to be bilateral and is more prevalent in 
older populations.1 It can be seen in different 
areas such as nasal, temporal and central regions 
of the upper and lower eyelids.2 CCH can cause a 
number of eye problems ranging from dryness in 
the early mild stage to disturbance of tear outflow 

in the moderate stage and exposure problems as it 
becomes severe.3

Conjunctiva with CCH may cause dry eye, inter-
fering with tear distribution due to the mechani-
cal effect of sliding on the cornea and the 
disruption of integrity of breakdown of continuity 
tear meniscus in addition to lacrimal punctum 
occlusion. Intermittent epiphora, prolongation of 
tear clearance and an accumulation of inflamma-
tory components on the ocular surface as a conse-
quence of ocular surface disease and conjunctival 
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Abstract
Introduction: The aim of this study was to evaluate conjunctivochalasis (CCH) and its 
relationship with tear meniscus and tear function in an elderly population.
Materials and methods: This prospective, observational study included 144 eyes of 144 
patients aged >65 years who were referred to our clinic for various reasons. The patients were 
separated into group 1 including 64 eyes of 64 patients with CCH and group 2 including 80 
eyes of 80 patients without CCH. All patients in both groups underwent a full ophthalmological 
examination, and the presence of CCH, fluorescein tear break-up time (FTBUT) test, Schirmer 
test, ocular surface staining (Oxford grading score) and OSDI (Ocular Surface Disease Index) 
test results were recorded. Measurements of the conjunctivochalasis area (CCHA), tear 
meniscus height (TMH) and tear meniscus area (TMA) were taken using anterior segment 
optic coherence tomography (AS-OCT).
Results: Group 1 comprised 34 females and 30 males with a mean age of 71.15 ± 12.34 years. 
Group 2 comprised 43 females and 37 males with a mean age of 68.16 ± 6.05 years (p = 0.122). 
The CCH rate was 44.4% in all of the examined patients. The OSDI score and the ocular 
surface staining test were significantly higher (p < 0.05), and the FTBUT, TMH and TMA were 
significantly lower (p < 0.05) in group 1 than in group 2. The Schirmer I test results were not 
significantly different between the two groups.
Conclusion: The prevalence of CCH is quite high in elderly individuals and may disrupt tear 
function in these patients.
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epithelium changes can be caused by punctum 
occlusion.4–6 Any inflammation can be improved 
with the long-term use of protective drops provid-
ing symptom relief.4 Long-term changes in the 
corneal epithelium may cause displacement in the 
grey line and occlusion of meibomian gland ori-
fices. This process leads to further instability of 
the tear film, aggravating the symptoms.6

Anterior segment optic coherence tomography 
(AS-OCT), which provides high-resolution 
cross-sectional images of anterior segment struc-
tures, including the anterior chamber angle, cor-
nea, conjunctiva and tear meniscus, has recently 
become more widely used.7–9 The uniform distri-
bution of the tear film on the ocular surface is 
important because the distribution of the tear 
film in the inferior tear meniscus when blinking 
ensures good optic quality on the ocular sur-
face.10,11 A reduction in inferior tear meniscus is 
increasingly prevalent in the diagnosis of dry 
eye.12 Therefore, the measurement of both tear 
meniscus height (TMH) and area using AS-OCT 
is becoming more widespread.13,14 The measure-
ment of tear meniscus area (TMA) is important, 
as tear distribution may change in CCH. 
AS-OCT has been reported as an objective 
means of the measurement of TMA for the diag-
nosis of CCH.15,16

The aim of this study was to determine TMH, 
TMA and conjunctivochalasis area (CCHA) val-
ues using AS-OCT in an elderly population with 
CCH and to evaluate the effects on tear function.

Method
The study was conducted in accordance with the 
principles of the Helsinki Declaration. Approval 
for the study was granted by the Ethics Committee 
of Ankara Numune Research and Training  
Hospital, where the study was carried out (approval 
number E-18-2097).

This prospective, observational study included 
144 eyes of 144 individuals. The patients were 
divided into two groups according to the pres-
ence of CCH. Group 1 included 64 eyes of 64 
patients (34 females and 30 males), and group 2 
included 80 eyes of 80 patients (43 females and 
37 males).

All participants were questioned regarding symp-
toms of epiphora, pain, burning and itching sen-
sations in the eyes.

The diagnosis of CCH was based on slit lamp 
examination findings according to the size of the 
conjunctival folds compared with the height of 
the normal TMH and number of folds. Grade 0 
(no CCH) without persistent fold, grade 1 with a 
single small fold, grade 2 with two or more folds 
but not higher than the tear meniscus and grade 3 
with multiple folds that are higher than the tear 
meniscus were evaluated.17

After full ophthalmological examination and OSDI 
(Ocular Surface Disease Index) test, tear function 
tests were performed in the following order: the 
measurement of TMH and TMA, Schirmer I test 
without anaesthesia, fluorescein tear break-up time 
(FTBUT) and ocular surface staining. Each evalu-
ation was performed by an experienced and 
masked physician in the early phase.

The OSDI is a questionnaire of 12 items to evalu-
ate the symptoms of eye-related irritation and the 
effect on visual acuity. The questionnaire was 
administered into Turkish by a single doctor 
(D.O.). The total OSDI score of each patient was 
calculated as follows: OSDI score = Total score of 
all answered questions × 100/Total number of 
questions answered × 4. A total score of ⩾33 was 
evaluated as severe.18,19

A standard Schirmer’s filter paper strip (Bio 
Schirmer Strips; Bio-Tech Vision Care Pvt Ltd, 
Gujarat, India) was applied to the lower third of 
the lateral bulbar conjunctiva without topical 
anaesthesia, left for 5 minutes, then the patient 
was instructed to blink normally. The results were 
recorded in millimetres (mm).

The FTBUT test was applied with biomicroscope 
under cobalt blue. Fluorescein was dropped onto the 
tear film of the patient, who was then told to blink 
only once. The FTBUT is recorded as the time in 
seconds from the blink until the appearance of the 
first break spot in the fluorescein under cobalt blue 
illumination. The test was repeated for a total of three 
times, and the average was taken as the result.

The ocular surface staining with fluorescein test 
was applied to the lower eyelid of the patients. 
Fluorescein paper diluted with unpreserved artifi-
cial tears was placed in the lateral third of the bul-
bar conjunctiva. Biomicroscopy was evaluated by 
a single doctor (D.O.) for the fluorescein staining 
score, and the ocular surface was graded using the 
Oxford scoring system (grade 0 = absent and 
grade 5 = the most severe).
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Exclusion criteria were any previous ocular sur-
gery, meibomian gland disease which may cause 
dry eye; inflammatory, autoimmune, haemato-
logical or neoplastic disease; diabetes mellitus; or 
thyroid disease.

Determination of the tear meniscus area 
and conjunctivochalasis area using anterior 
segment optic coherence tomography
TMA and CCHA measurements were taken using 
the Fourier-domain OCT (RTVue, software ver-
sion 2.7; Optovue, Inc., Fremont, CA, USA). 
This uses a light source with a wavelength of 
1310 nm, a high scanning speed of 30 000 A-scans/
second and measures 256 B-scans over the cor-
nea, which enables real-time three-dimensional 
(3D) image acquisition. The Cornea–Anterior 
Module is additional software on the device, for 
anterior segment imaging and the measurement of 
tear meniscus parameters, including TMH, TMA 
and CCHA. In the current study, the images were 
taken after connecting the Cornea–Anterior 
Module lens to the OCT. The lower tear menis-
cus and conjunctiva in each eye were imaged with 
vertical scans centred on the inferior cornea and 
the lower eyelid, and were evaluated each eye with 
a digital caliper. TMH, TMA and CCHA were 
defined as the triangular-shaped wedge of tear 
film between the lower lid margin and ocular 

surface (cornea/conjunctiva). TMA and CCHA 
are shown in Figures 1 and 2.

All measurements of the patients were taken by 
one individual (D.O.) with three separate evalua-
tions, and the mean of all the measurements was 
calculated.

Statistical analyses
All data were analysed using Statistical Package for 
Social Sciences (SPSS, Inc., Chicago, IL, USA) 15.0 
program for Windows. Continuous variables were 
expressed with mean ± standard deviation (SD) and 
categorical variables with number (n). The inde-
pendent-samples t test was used in the comparison of 
the means of the patient and control groups. Pearson 
correlation analysis was used to determine the rela-
tionship between TMA and OSDI, fluorescein tear 
break-up time (FTBUT), ocular surface staining, 
Schirmer tests and CCHA parameters. A p value of 
<0.05 was considered as statistically significant.

Results
In this study, all patients aged >65 years, CCH 
was determined in 44.4%. Group 1 comprised 34 
females and 30 males, and group 2 comprised 43 
females and 37 males. Mean age of patients was 
71.15 ± 12.34 years in group 1 and 68.16 ± 6.05 

Figure 1. Tear meniscus area measurement.
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years in group 2. There were no significance 
between two groups in terms of the age distribu-
tion (p = 0.122). The mean CCH score was 
2.12 ± 0.23 in group 1. Distribution of all the 
symptoms in both groups is shown in Table 1.

Group 1 patients were significantly more symp-
tomatic than group 2, and burning and itching 
sensations were the most frequent symptoms. 
The results of the tear function tests, nasal tem-
poral, central TMH, TMA and CCHA are 

Figure 2. Conjunctivochalasis area measurement.

Table 1. Symptoms of the subjects.

Group 1 (n = 64) Group 2 (n = 80) p

Epiphora 16 10 0.054

Pain 23 17 0.103

Burning and itching sensations 38 29 0.046*

Asymptomatic 20 42 0.045*

*Statistically significant, p < 0.05 is recorded as significant.

Table 2. Results of the tear function tests.

Group 1 Group 2 p

OSDI 44.13 ± 16.58 18.09 ± 9.61 0.021*

FTBUT 5.32 ± 4.12 12.35 ± 5.16 0.041*

Ocular surface staining (0–5) 1.18 ± 0.43 0.65 ± 0.32 0.185

Schirmer test 11.25 ± 5.98 13.57 ± 2.50 0.980

OSDI, Ocular Surface Disease Index; FTBUT, fluorescein tear break-up time.
*p < 0.05 is recorded as significant.
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shown in Table 2. Significant differences were 
found between the groups with respect to OSDI, 
FTBUT, nasal TMH, and central TMA and 
nasal TMA (p = 0.021, p = 0.041, p = 0.021, 
p = 0.035 and p = 0.023, respectively; Tables 2 
and 3). We selected lowest TMA and highest 

CCHA for each patient and applied correlation 
tests. TMA was found to be statistically corre-
lated with age, OSDI score, FTBUT and CCHA 
(p = 0.046, p = 0.025, p = 0.022 and p = 0.021, 
respectively). CCHA was found to be statisti-
cally correlated with age, OSDI score, FTBUT 

Table 3. Measurements of tear meniscus height, tear meniscus area and conjunctivochalasis area.

Group 1 Group 2 p

TMH (µm) nasal 221.19 ± 12.41 301.26 ± 56.47 0.021*

TMH (µm) central 289.19 ± 9.22 296.25 ± 15.51 0.143

TMH (µm) temporal 305.28 ± 08.14 299.15 ± 18.35 0.124

TMA (mm2) nasal 0.043 ± 0.014 0.081 ± 0.026 0.023*

TMA (mm2) central 0.051 ± 0.009 0.089 ± 0.011 0.035*

TMA (mm2) temporal 0.063 ± 0.021 0.085 ± 0.038 0.121

CCHA (mm2) nasal 0.28 ± 0.09 –  

CCHA (mm2) central 0.19 ± 0.10 –  

CCHA (mm2) temporal 0.17 ± 0.06 –  

LIPCOF grade nasal 2.12 ± 0.23 –  

LIPCOF grade central 1.22 ± 0.01 –  

LIPCOF grade temporal 0.91 ± 0.13 –  

CCHA, conjunctivochalasis area; TMA, tear meniscus area; TMH, tear meniscus height.
*p < 0.05 is recorded as significant.

Table 4. Correlations of tear meniscus area and conjunctivochalasis area with tear function tests and age in 
group 1 conjunctivochalasis patients.

TMA (r) CCHA (r)

 r p r p

Age −0.610 0.046* 0.678 0.031*

OSDI score −0.751 0.025* 0.571 0.043*

FTBUT (sn) −0.586 0.022* 0.533 0.044*

Schirmer I test (mm/5sn) 0.171 0.113 0.679 0.108

Ocular surface staining 0.183 0.121 0.121 0.132

CCHA −0.779 0.021* – –

TMA – – 0.779 0.021*

CCHA, conjunctivochalasis area; FTBUT, fluorescein tear break-up time; OSDI, Ocular Surface Disease Index; TMA, tear 
meniscus area.
*p < 0.05 is recorded as significant.
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and TMA (p = 0.031, p = 0.043, p = 0.044 and 
p = 0.021, respectively; Table 4).

Discussion
Although CCH is a common condition in clinical 
practice, particularly in elderly patients, it is usu-
ally an overlooked finding. These patients are 
often treated with artificial tears because they 
usually present with dry eye symptoms. However, 
treatment of dry eye is not satisfactory. CCH 
tends to get ignored, but it should be considered 
in the differential diagnoses of ocular surface dis-
ease and dry eye. In previous studies, CCH fre-
quency has been reported to range between 8.6% 
and 98.3% in elderly populations.20–22 In the cur-
rent study of an elderly population, CCH was 
present in 44.4% of the sample. Diseases such as 
meibomian gland disease, which are common in 
the society, and other causes of dry eye were not 
enrolled in the current study. Thus, our frequency 
of CCH was lower than previous studies.

It is known that conjunctival flexibility decreases 
with ageing and this can lead to increased CCH. 
Ageing is one of the most significant risk factors 
for the development of CCH.20 In the current 
study of an elderly population, an increase was 
determined in the mean CCHA when the TMA 
was decreased because the protrusion into tear 
meniscus created by CCH caused blockage and 
reduced the TMA.

Dry eye symptoms increase with the severity of 
CCH. Particularly in the middle and nasal regions, 
the symptoms associated with the punctum occlu-
sion and disruption of tear meniscus are greater in 
CCH. FTBUT is more important than the 
Schirmer test in the diagnosis of dry eye in CCH, 
because the problem is related to the distribution 
of tears on the ocular surface, and false-positive 
rates may be high in the Schirmer test because of 
the prolongation of tear clearance. Dalianis and 
colleagues23 reported that the mean FTBUT val-
ues were 5.5 minutes in all patients and 2.8 min-
utes in symptomatic ones, and CCH in the 
temporal region caused symptoms, particularly 
epiphora. In the current study, FTBUT was sig-
nificantly decreased in patients with CCH 
(5.32 ± 4.12 in group 1 and 12.35 ± 5.16 in group 
2; p = 0.041). FTBUT decreased when the TMA 
decreased and the CCHA increased, suggesting 
that CCH caused a decrease in FTBUT through 
the disruption of tear distribution and a decrease 
in the TMA by blocking the tear meniscus.

The TMA and CCHA are distributed variably 
along the inferior lid margin; thus, TMA and 
CCHA should be measured in the central nasal 
and temporal parts of the eyelid. CCH severity can 
be evaluated using a slit lamp or by AS-OCT. The 
assessment of the severity of CCH with AS-OCT 
provides more objective information than biomi-
croscopic examination.16,20 The measurement of 
CCHA and TMA with AS-OCT provides more 
accurate interpretation about the tear function. 
Measurement of CCHA and TMA with caliper 
can be reproduced. Thus, these measurements can 
be taken as an objective criteria for the follow-up 
and regulation of treatment of patients with CCH.

In the current study, an evaluation was made with 
the addition of the Cornea–Anterior Module soft-
ware on the diagnostic device to measure the area 
of conjunctival protrusion into the TMA in 
patients. CCH was found at a rate of 44.4% in a 
sample aged >65 years, and the CCHA was meas-
ured as 0.28 ± 0.09 mm2 in the nasal region, 
0.15 ± 0.10 mm2 in the central region and 
0.17 ± 0.06 mm2 in the temporal region of group 1. 
The nasal TMA was 0.043 ± 0.014 mm2 in group 
1 and 0.081 ± 0.026 mm2 in group 2, and the cen-
tral TMA was 0.051 ± 0.009 mm2 in group 1 and 
0.089 ± 0.011 mm2 in group 2, and the difference 
was statistically significant (p = 0.023 and p = 0.035, 
respectively). Previous studies have shown that the 
TMA is associated with dry eye.10,11 The results of 
the current study also showed a statistically signifi-
cant correlation between the TMA and age, OSDI 
score, and FTBUT (p = 0.046, 0.025 and 0.022, 
respectively). However, no correlation was found 
between the TMA and the Schirmer I test and 
ocular surface staining (p = 0.113 and 0.121, 
respectively) in group 1. Thus, it was established 
that CCH disrupted the tear distribution but did 
not affect the amount of tears.

Limitations
The major limitation of this study was its small 
sample size. CCH may be treated with surgical 
procedures when it is refractory to medical treat-
ment. However, none of the patients were exam-
ined after surgery. The tear function of the 
patients after surgery or medical therapy should 
be evaluated in further studies.

Conclusion
In conclusion, CCH is found at a high rate in the 
elderly population and it is mostly neglected during 
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ophthalmologic examination. When elderly patients 
present with complaints such as burning, itching 
sensations and epiphora, they should be investigated 
for CCH, and if diagnosed, tear function tests and 
AS-OCT evaluation of CCH should be performed. 
CCH evaluation using AS-OCT is a useful method 
for determining its effect on the TMH and TMA.
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