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Conjunctivochalasis (CCh) is an ocular surface condition defined as a redundant
loose nonedematous inferior bulbar conjunctiva. CCh is most often located between
the globe and the lower eyelid, but CCh is not always limited to the inferior bulbar conjunctiva; it can be found in the superior and even within 360 degree of
the bulbar conjunctiva.1 Several reports regarding the etiology of CCh have been
published,2–4 but the exact etiology is still not well understood. Aging, ocular movement, ocular surface inflammation, and delayed tear clearance have been demonstrated
as etiological factors.1–24 Patients with CCh are generally asymptomatic; in cases
where the patient is symptomatic, symptoms include tearing, foreign body sensation, redness, subconjunctival hemorrhage, eye pain, and blurriness, especially in
downgaze. It is important to remember this condition in the differential diagnosis
of chronic ocular irritation and epiphora. This study aimed to evaluate the clinical
characteristics of patients with CCh.
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Purpose: To evaluate the clinical characteristics of patients with conjunctivochalasis (CCh).
Methods and materials: This retrospective study enrolled 30 subjects diagnosed with
conjunctivochalasis. Complete ophthalmic examination, including visual acuity assessment,
slit-lamp examination, applanation tonometry, dilated funduscopy, tear break-up time, Schirmer
1 test, and fluorescein staining were performed in all patients. Age, sex, laterality, ocular history,
symptoms, and clinical findings were recorded.
Results: The study included 50 eyes from 30 cases. Ages ranged from 45 to 80 years, with a
mean age of 65±10 years. CChs grading were as follows: 30 (60%) eyes with grade 1 CCh;
15 (30%) eyes with grade 2 CCh; and five (10%) eyes with grade 3 CCh. CCh was located in
the inferior bulbar conjunctiva in 45 (90%) eyes, and in the remaining five (10%) CCh was
located in the superior bulbar conjunctiva. Ten (33.3%) patients had no symptoms. Dryness, eye
pain, redness, blurry vision, tired eye feeling, and epiphora were the symptoms encountered in
the remaining twenty (63.6%) patients. Altered tear meniscus was noted in all cases. The mean
tear break-up time was 7.6 seconds. The mean Schirmer 1 test score was 7 mm. Pinguecula
was found in ten patients.
Conclusion: Dryness, eye pain, redness, blurry vision, and epiphora were the main symptoms
in patients with CCh. Dryness, eye pain, and blurry vision were worsened during downgaze
and blinking. So CCh should be taken into consideration in the differential diagnosis of chronic
ocular irritation and epiphora.
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Methods
A total of 50 eyes of 30 patients with CCh were recruited in this
study. The study was a retrospective chart review of the patients.
Written informed consents were obtained from all patients. CCh
diagnosis was based on slit-lamp examination. CCh was graded
according to the grading system proposed by Hoh et al.25 The
details of the grading criteria were as follows: grade 0, no persistent fold; grade 1, a single small fold; grade 2, two or more
folds, but not higher than the tear meniscus; and grade 3, multiple
folds and higher than the tear meniscus (Table 1).
Complete ophthalmic examination, including visual
acuity assessment, slit-lamp examination, applanation
tonometry, dilated funduscopy, tear film stability test,
Schirmer 1 test, and vital staining with fluorescein were
performed in all patients. Tear film stability assessed with the
fluorescein tear break-up time (BUT), measured the interval
in seconds between a complete blink and the first appearing
dry spot or discontinuity in the precorneal film. Obliteration
or disruption of the tear meniscus was noted. Schirmer 1 test
was performed with Schirmer filter paper without anesthesia.
A 5 mm curved portion of Schirmer filter paper was placed
on the outer third of the lower eyelid. After 5 minutes, the
amount of wetting measured from the edge of the lid was
noted as the Schirmer 1 test wetting score. Values smaller
than 5 mm were considered as aqueous tear deficiency.
Fluorescein dye was used for ocular surface staining. After
fluorescein staining, the cornea was examined using slit-lamp
evaluation with a yellow barrier filter and cobalt blue illumination. The pattern of fluorescein was recorded according to
whether it was located at the interpalpebral exposure zone or
the non-exposure zone. Age, sex, laterality, ocular history,
symptoms, and clinical findings were recorded. Patients with a
history of previous ocular surgery and chronic ocular diseases
were excluded. None of these patients had any evidence of
ocular infection or abnormal blinking.

Results
The study included 50 eyes of 30 cases. Sixteen of the cases
were female (53.3%) and 14 (46.6%) were male. Ages ranged
from 45 to 80 years with a mean of age 65±10 years. Ten
Table 1 Classification of CCh using the lid-parallel folds method
grading of CCh
Grade

Number of folds and relationship to
the tear meniscus height

0
1
2
3

No persistent fold
Single small fold
More than two folds and not higher than the tear meniscus
Multiple folds and higher than the tear meniscus

Abbreviation: CCh, conjunctivochalasis.
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(33.3%) cases had unilateral involvement while 20 (66.6%)
had bilateral involvement. In unilateral cases, right eye
involvement was noted in five (50%) cases and left eye was
involved in five (50%) cases. CChs grading were as follows:
30 (60%) eyes with grade 1 CCh, 15 (30%) eyes with grade
2 CCh, and five (10%) eyes with grade 3 CCh. CCh was found
in the inferior bulbar conjunctiva in 45 eyes (90%) and in the
remaining five (10%) eyes, CCh was found in the superior
bulbar conjunctiva. Conjunctival folds were distributed in
25 (50%) temporal, 15 (30%) nasal, and five (10%) central
(6 o’clock) bulbar aspects of inferior bulbar conjunctiva;
the remaining folds (five; 10%) were in nasal and in central
bulbar aspects of the superior bulbar conjunctiva. Demographics, grading of CCh, and conjunctival folds distribution
are shown in Table 2.
Ten (33.3%) patients had no symptoms. Dryness was
the most common symptom found in all the patients. Fifteen
(50%) patients suffered dryness. Dryness was more prominent in the morning, when patients were just awakening.
Seven patients had eye pain, eight had several degrees of
redness, five had blurry vision, and four had tired eye feeling in addition to dryness. Frequent blinking aggravated the
dryness and blurry vision. Five (16.7%) patients with CCh
complained of epiphora. Altered tear meniscus was noted
in all cases. The mean BUT was 7.6 seconds. BUT was
found to be lowest in grade 3 cases. Conjunctival staining
with fluorescein was found in 40 (80%) eyes. In 40 eyes,
conjunctival staining was found in the non-exposure zone,
CCh area. In 15 of 40 eyes, corneal staining was also found
at the non-exposure zone. Schirmer 1 test results were higher

Table 2 Demographics: grading of CCh and conjunctival folds
distribution
Demographics

Grade 1
CCh

Grade 2
CCh

Grade 3
CCh

Age, years (mean)
Sex
Female
Male
Laterality
Unilateral
Bilateral
Folds distribution (eyes)
Inferior
Temporal
Nasal
Central
Superior
Temporal
Nasal
Central

60

65

70

8
10

6
3

2
1

6
12

3
6

1
2

14
10
4

9
4
1

2
1
0

0
1
1

0
1
0

0
1
1

Abbreviation: CCh, conjunctivochalasis.
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Table 3 Symptoms and clinical findings in patients with CCh

Symptoms (patients)
Dryness
Eye pain
Blurry vision
Epiphora
Redness
Findings (eyes)
BUT
Schirmer 1 test
Conjunctival staining
Corneal staining

Grade 1
CCh

Grade 2
CCh

Grade 3
CCh

7
0
0
0
4

7
5
3
4
3

1
2
2
1
1

10
8
20
4

7
7
15
8

6
6
5
3

Abbreviations: CCh, conjunctivochalasis; BUT, tear break-up time.

than 5 mm in all cases. The mean Schirmer 1 test score was
7 mm. Lid margin inflammation was recorded in five eyes.
History of subconjunctival hemorrhage was noted in four
patients. Pinguecula was found in ten patients. Symptoms
and clinical findings encountered are given in Table 3.

Discussion
Laxity of the conjunctiva in quiet eyes was first reported by
Middlemore26 in 1835 followed by Ferradas27 in 1879 and
by Elschnig4 in 1908. Elschnig4 described this condition as
nonedematous loose conjunctiva. In 1921, Braunschweig5
introduced the term “lippenartige Falten” (lip-like folds) for
these conjunctival pleats. Hughes1 initially introduced the
term conjunctivochalasis in 1942. CCh has been described as
an age-dependent condition in several reports.1,2,29–32 Zhang
et al29 estimated a prevalence of 44.08% in a senile Chinese
population, while Mimura et al30 noted an even higher prevalence (75.5%) in a hospital-based Japanese population. In
another study, Gumus and Pflugfelder32 stated that Fourierdomain optical coherence tomography confirmed increased
incidence of CCh in the older age group. Similarly, the mean
age was 65±10 years in this study.
Besides being more prevalent in the elderly, CCh is usually bilateral. In this study, 66.6% of eyes with CCh revealed
a bilateral involvement. Mimura30 reported that the mean
grade of conjunctivochalasis was higher in female patients
than in male patients. There was a female predominance
in this report but there was no sex dominance in the mean
grade of CCh. The location of CCh is most frequently found
in the nasal and temporal regions of inferior conjunctiva
versus middle zone of inferior conjunctiva or superior
conjunctiva.1,2 In an epidemiologic study31 the authors found
that CCh is usually located on the nasal and temporal side
(944 eyes, 53.58%); Mimura et al30 also reported that the
mean grade of CCh was higher for the temporal conjunctiva
Clinical Ophthalmology 2014:8

than the nasal conjunctiva. Similar to these reports, in the
present study, 50% of conjunctival folds were distributed
in temporal aspects of the conjunctiva, while 36% of conjunctival folds were distributed in the nasal aspects of the
conjunctiva.
Previous eye surgery, age, and eyelid issues (blepharitis
and meibomian gland secretion) were reported as associated
conditions.1,2 Contact lens wear (gas permeable more so
than soft contact lenses), hyperopia, and short axial length
were also found as risk factors for CCh.33–35 In this study,
five patients were wearing soft contact lenses for hyperopic
correction. In 2012, Mimura et al36 suggested that CCh may
be associated with pinguecula. The authors aimed to assess
the relationship between the prevalence and severity of CCh
and pinguecula in a large consecutive series of 1,061 patients.
They found that pinguecula was independently associated
with CCh. In this study, pinguecula was recorded in
ten patients.
In a recent study, patients with autoimmune thyroid
disease (88%) presented with higher rates of CCh than
the control group, thus establishing a possible association
between thyroid disease and conjunctivochalasis.37 Similarly
superior limbic keratitis38 and Ehler Danlos disease39 were
reported as in association with CCh. Further studies are
required to explore relationships between systemic associations and CCh.
The exact mechanism of CCh is not known yet. Mechanical and inflammatory theories have been reported. Initially, a
senile process related to conjunctival laxity was suggested in
the 19th century. A gradual dissolution of the Tenon’s capsule leads to an adhesion loss between the conjunctiva and the
underlying sclera that combines with an age-related conjunctival thinning and stretching, causing CCh.1,2 Eye movements
were also suggested as a possible cause of CCh in 1921 when
Braunschweig5 noted that ductions often produced conjunctival displacement and laxity. Eye rubbing from irritation or
allergy may also contribute to this laxity. Abnormalities in
lid position were also suggested as an underlying etiology
during the early 20th century.1,2 Another hypothesis is that
pressure from the eyelids may lead to impaired lymphatic
drainage of the conjunctiva, which is supported by findings
of lymphangiectasia, fragmentation of the elastic fibers, and
no signs of inflammation on histopathology.40 According
to Watanabe et al’s40 histopathologic findings, mechanical
forces between the lower lid and conjunctiva gradually affect
the lymphatic flow. Chronic prolonged mechanical obstruction of lymphatic flow may result in lymphatic dilation and
CCh. Similar to this finding, Zhang et al41 investigated the
relationship between the occurrence and development of CCh
submit your manuscript | www.dovepress.com
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and bulbar conjunctival lymphangiectasia. They found that
the lamina propria of the bulbar conjunctiva in CCh specimens had mildly chronic inflammatory changes accompanied
by a large number of lymphangiectasia.
In addition to these mechanical theories, histopathologic
studies demonstrate elastosis, chronic nongranulomatous
inflammation, fragmentation of the elastic fibers, and loss of
collagen.13,42 Zhang et al42 found hyperplasia of conjunctival
epithelium, decrease of elastic fiber, and chronic inflammation in specimens with CCh. The authors stated that the
decrease of elastic fiber should be considered as a major
cause of the changes in conjunctiva. In a prospective clinical and histopathological study of 29 specimens with CCh,
Francis et al10 showed that 22 of 29 specimens displayed
normal conjunctival histology, while only four specimens
showed inflammatory changes and three specimens showed
elastosis. Fodor et al12 found that inflammation plays a
role in pathogenesis of CCh. In their report, the authors
compared human leukocyte antigen (HLA-DR) expression
of conjunctival epithelial cells in different grades of CCh.
They found a significant increase (P,0.005) of HLA-DR
expression in patients with severe CCh. But in mild and
moderate cases HLA-DR expression was similar to normal
controls. In another study of Fodor et al15 the authors reported
that tear osmolarity is elevated in only severe CCh; in mild
and moderate cases, tear osmolarity was similar to normal
controls. Zhang et al16 compared tear protein between CCh
and normal controls. They found that some apopitosis regulation proteins, apopitosis related proteins, and inflammatory
proteins are in the CCh but not in normal controls. ErdoganPoyraz et al17 reported that inflammatory cytokine interleukin
(IL)-6 and IL-8 levels were correlated with the severity of
CCh. Guo et al18 found that pentraxin 3 immunostaining
was strongly positive in the subconjunctival stroma of CCh
specimens. They stated that pentraxin 3 expression might
partake in apoptosis and pathogenesis of CCh by upregulating expression of matrix metalloproteinase-1 (MMP-1)
and matrix metalloproteinase-3 (MMP-3). In another study
of Guo et al19 the authors demonstrated that dysfunction of
tumor necrosis factor-stimulated gene-6 might play a role in
the pathogenesis of CCh by counteracting the transcription
of MMP-1 and MMP-3 and the activation of MMP-1.
Acera et al20 also found that pro-MMP-9 levels are
significantly higher in CCh. Their results indicated that
pro-MMP-9 levels decreased significantly after resection
of CCh. In another study of Acera et al21 the authors studied the concentration of IL-1beta, IL-6, and pro-matrix
metalloproteinase (MMP) 9 in the tears of patients with
different ocular surface diseases and examined the possible
1658
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r elationship between the disorders and molecular inflammation. In this study, pro-MMP-9 levels in tears were
elevated in all of the studied pathologies, especially in
ocular allergy and CCh. However, IL-1beta and IL-6 were
only found to be overexpressed in CCh. In a study of Li
et al14 the authors investigated the association of activity of
MMPs and their tissue inhibitors in CCh specimens. They
found that overexpression of MMP-1 and MMP-3 by CCh
fibroblasts is correlated with their increased protein levels
and proteolytic activities.
Ophthalmologists can often face patients with CCh in
their routine daily practice. CCh is one of the most common misdiagnosed ocular surface diseases. The difficulty
in diagnosing CCh is that the symptoms are nonspecific and
the onset is insidious. CCh is generally asymptomatic; in
symptomatic patients the clinical presentation can include
irritation, tearing, blurry vision, and subconjunctival hemorrhage and exposure. Conjunctival folds lying along the
inferior lid margin can destabilize the tear film, and disruption or aggravation of the tear film may cause irritation.
These patients can be considered as dry eye patients. But
the differentiation between CCh and dry eye can be easily
made. Patients with either Aqueous tear deficiency (ATD)
or CCh complain of dryness, but the dryness in ATD tends
to be worse as the day progresses due to progressive exposure. In contrast, patients with CCh tend to be worse in the
morning just after awakening. Patients with CCh complain
of dryness especially in downgaze. This is because CCh
folds are increased in downgaze. In contrast, ATD patients
complain that the dryness tends to be worsened in upgaze
because the interpalpebral exposure zone increases during
upgaze. Frequent blinking results in spreading of the redundant conjunctiva and worsening of CCh at the 6 o’clock
position, leading to aggravation of dryness. In contrast,
increased blinking shortens the inter-blink interval, which
stabilizes the tear film and improves the symptoms in ATD.
Patients with ATD and CCh complain of similar dry eye
symptoms; the aqueous tear secretion of the former is low,
while that of the later may be normal. Although both ATD
and CCh destabilize the tear film with a short tear-breakup
time, a fluorescein-stained pattern is interrupted or obliterated
by CCh, but not by ATD. Conjunctival or corneal staining
can be seen in both ATD and CCh. The pattern of staining
is located at the interpalpebral exposure zone in ATD and at
the non-exposure zone in CCh.
Dryness was the main symptom in this study. Although
the most common symptom found in this study was dryness, none of the patients had ATD. The mean Schirmer
1 test score was 7 mm. Dryness was more prominent in
Clinical Ophthalmology 2014:8
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the morning just after awakening. Altered tear meniscus
was noted in all cases. The mean BUT was 7.6 seconds.
BUT was found to be lowest in grade 3 cases. Conjunctival staining with fluorescein was found in 80% of eyes.
Conjunctival staining was found at the non-exposure
zone CCh area. In 15 of 40 eyes with conjunctival staining, corneal staining was also found at the non-exposure
zone. Dryness was worsened by downgaze and frequent
blinking. In cases with nasal CCh, CCh can impede tear
outflow through the inferior punctum, resulting in epiphora.
Five patients in this study presented with epiphora. In all
five patients, CChs were located at the nasal side, and all
patients had open lacrimal passage. At advanced stages,
complaints may include severe pain, subconjunctival
hemorrhage, and blurry vision while reading. Both pain
and blurry vision are aggravated during downgaze due to
the increasing of the conjunctival folds. Anterior migration
of the mucocutaneous junction can be another finding in
patients with CCh. This was probably caused by overspill
of aqueous tears due to obliteration of the tear meniscus.
As a result, regional lid-margin inflammation ensues and is
frequently mistaken for blepharitis. Lid-margin inflammation was recorded in five eyes in this study. But there was
no evidence of meibomian gland dysfunction. The eyelid
blinking can elicit friction over the loose conjunctiva, and
can lead to subconjunctival hemorrhage and also superior
limbic keratoconjunctivitis. Because of poor affixation of
CCh conjunctiva onto the sclera, subconjunctival vessels
are prone to rupture by blinking or rubbing. In this study,
history of subconjunctival hemorrhage was noted in four
patients, but none of the patients presented with superior
limbic keratitis. Several degrees of redness and tired eye
feeling were the other symptoms recorded in this study.
In management of CCh, treatment is not recommended
if the patient is asymptomatic. For those patients with severe
disease, medical therapy can be suggested. This often includes
the use of surface lubricants, antihistamines, and topical
corticosteroids. In mild cases, these medications can often
relieve the symptoms. Topical steroids and/or tear lubricants
were prescribed for the symptomatic patients in this study.
These medications relieved the symptoms. In cases where
medical management remains unsuccessful, surgical treatment becomes necessary. In this study, surgical management were recommended for the two patients with epiphora.
Surgical management often involves the resection of the
redundant tissue. Several methods have been described,
including crescent resection with or without suture, suture
fixation of the redundant conjunctiva to the globe, pinching
the excess conjunctiva and performing bipolar cauterization,
Clinical Ophthalmology 2014:8
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c onjunctivoplasty using a simple medial conjunctival resection, conjunctivoplasty with argon green laser, paste-pinch-cut
conjunctivoplasty, conjunctival semiperitomy combined with
gentle subconjunctival cauterization, and conjunctivoplasty
with amniotic membrane transplantation with or without the
use of fibrin tissue glue.43–54
In conclusion, the majority of patients with CCh have
been diagnosed with the more common ocular surface disease conditions, such as dry eye, blepharitis, or allergic eye
disease, prior to the correct diagnosis. So it is important to
consider this pathology during the diagnostic work-up of
chronic irritation and epiphora.

Disclosure
The author reports no conflicts of interest in this work.

References

1. Hughes WL. Conjunctivochalasis. Am J Ophthalmol. 1942;25:48–51.
2. Meller D, Tseng SC. Conjunctivochalasis: Literature review and possible pathophysiology. Surv Ophthalmol. 1998;43:225–232.
3. Duke Elder. The ocular adnexa; In, Conjunctival hyperplasia. System
of ophthalmology. Vol XIII: London: Kimpton, 1974.
4. Elschnig A. Beitrag zur Aethiologie und Therapie der cronischen Konjunctivitis. [Contribution to the ethiology and therapy of chronic conjunctivitis]. Deuts Med Wochenschr. 1908;26:1133–1135. German.
5. Braunschweig P. Ueber Faltenbildung der Conjunctiva bulbi. [On
the development of pleats of the bulbar conjunctiva]. Klin Monatsbl
Augenheilkd. 1921;66:123–124. German.
6. Chavarria Lopez FA. Lagrimeo por pliegue conjuntival consecutivo a laxitud de la conjuntiva bulbar. [Tearing by conjunctival pleat consecutive to
laxity of the bulbar conjunctiva]. Arch Soc Oftalmol Hisp-Am. 1952;12:
1414–1417. Spanish.
7. Di Pascuale MA, Espana EM, Kawakita T, Tseng SC. Clinical characteristics of conjunctivochalasis with or without aqueous tear deficiency.
Br J Ophthalmol. 2004;88:388–392.
8. Liu D. Conjunctivochalasis: a cause of tearing and its management.
Ophthal Plast Reconstr Surg. 1986;2:25–28.
9. Yamamoto M, Hirano N, Haruta Y, et al. Bulbar conjunctiva laxness
and idiopathic subconjunctival hemorrhage. Atarashii Ganka. 1994;11:
1103–1106.
10. Francis IC, Chan DG, Kim P, et al. Case-controlled clinical and histopathological study of conjunctivochalasis. Br J Ophthalmol. 2005;
89(3):302–305.
11. Hirotani Y, Yokoi N, Komuro A, Kinoshita S. [Age-related changes in
the mucocutaneous junction and the conjunctivochalasis lower lid margin]. Nippon Ganka Gakkai Zasshi. 2003;107:363–368. Japanese.
12. Fodor E, Barabino S, Montaldo E, Mingari MC, Rolando M. Quantitative evaluation of ocular surface inflammation in patients with different
grade of conjunctivochalasis. Curr Eye Res. 2010;35(8):665–669.
13. Meller, Li DQ, Tseng SC. Regulation of collagenase, stromelysin, and
gelatinase B in human conjunctival and conjunctivochalasis fibroblasts
by interleukin-1beta and tumor necrosis factor-alpha. Invest Ophthalmol
Vis Sci. 2000;41(10):2922–2929.
14. Li DQ, Meller D, Liu Y, Tseng SC. Overexpression of MMP-1 and
MMP-3 by cultured conjunctivochalasis fibroblasts. Invest Ophthalmol
Vis Sci. 2000;41(2):404–410.
15. Fodor E, Kosina-Hagyó K, Bausz M, Németh J. Increased tear osmolarity in patients with severe cases of conjunctivochalasis. Curr Eye Res.
2012;37(1):80–84.
16. Zhang XR, Xiang MH, Wu QQ, Li QS, Xu Y, Sun AG. [The tear
proteomics analysis of conjunctivochalasis]. Zhonghua Yan Ke Za Zhi.
2009;45(2):135–140. Chinese.
submit your manuscript | www.dovepress.com

Dovepress

Powered by TCPDF (www.tcpdf.org)

1659

Dovepress

Clinical Ophthalmology downloaded from https://www.dovepress.com/ by 34.238.248.103 on 12-Aug-2020
For personal use only.

Balci
17. Erdogan-Poyraz C, Mocan MC, Bozkurt B, Gariboglu S, Irkec M,
Orhan M. Elevated tear interleukin-6 and interleukin-8 levels in patients
with conjunctivochalasis. Cornea. 2009;28:189–193.
18. Guo P, Zhang SZ, He H, Zhu YT, Tseng SC. TSG-6 controls transcription and activation of matrix metalloproteinase 1 in conjunctivochalasis.
Invest Ophthalmol Vis Sci. 2012;53(3):1372–1380.
19. Guo P, Zhang SZ, He H, Zhu YT, Tseng SC. PTX3 controls activation
of matrix metalloproteinase 1 and apoptosis in conjunctivochalasis
fibroblasts. Invest Ophthalmol Vis Sci. 2012;53(7):3414–3423.
20. Acera A, Vecino E, Duran JA. Tear MMP-9 levels as a marker of ocular
surface inflammation in conjunctivochalasis. Invest Ophthalmol Vis Sci.
2013;54(13):8285–8291.
21. Acera A, Rocha G, Vecino E, Lema I, Durán JA. Inflammatory markers
in the tears of patients with ocular surface disease. Ophthalmic Res.
2008;40(6):315–321.
22. Erdogan-Poyraz C, Mocan MC, Irkec M, Orhan M. Delayed tear clearance in patients with conjunctivochalasis is associated with punctal
occlusion. Cornea. 2007;26:290–293.
23. Wang Y, Dogru M, Matsumoto Y, et al. The impact of nasal conjunctivochalasis on tear functions and ocular surface findings. Am J
Ophthalmol. 2007;144:930–937.
24. Maskin SL. Effect of ocular surface reconstruction by using amniotic
membrane transplant for symptomatic conjunctivochalasis on fluorescein clearance test results. Cornea. 2008;27(6):644–649.
25. Hoh H, Schirra F, Kienecker C, Ruprecht KW. [Lid-parallel conjunc
tival folds are a sure diagnostic sign of dry eye]. Ophthalmologe. 1995;
92:802–808. German.
26. Middlemore R. A treatise on the diseases of the eye and its appendages.
Vol II. London: 1835.
27. Ferradas J. Lecciones clinicas de enfermedades de los ojos. [Clinical
lessons on eye diseases]. Madrid: Impr. Tello; 1879:335. Spanish.
28. Wollenberg A. Pseudopterygium mit Faltenbildung der Conjunctiva
bulbi. [Pseudopterygium with pleat formation of the conjunctiva bulbi].
Klin Monatsbl Augenheilkd. 1922;68:221–224. German.
29. Zhang X, Li Q, Zou H, et al. Assessing the severity of conjunctivochalasis in a senile population: a community-based epidemiology study in
Shanghai, China. BMC Public Health. 2011;11:198.
30 Mimura T, Yamagami S, Usui T, et al. Changes of conjunctivochalasis with age in a hospital-based study. Am J Ophthalmol. 2009;147:
171–177.
31 Li QS, Zhang XR, Zou HD, et al. [Epidemiologic study of conjunctivochalasis in populations equal or over 60 years old in Caoyangxincun
community of Shanghai, China]. Zhonghua Yan Ke Za Zhi. 2009;45(9):
793–798. Chinese.
32. Gumus K, Pflugfelder SC. Increasing prevalence and severity of
conjunctivochalasis with aging detected by anterior segment optical
coherence tomography. Am J Ophthalmol. 2013;155(2):238–242.
33. Mimura T, Usui T, Yamamoto H, et al. Conjunctivochalasis and contact
lenses. Am J Ophthalmol. 2009;148:20–25.
34. Mimura T, Usui T, Yamagami S, et al. Relationship between conjunctivochalasis and refractive error. Eye Contact Lens. 2011;37:71–78.
35. Mimura T, Yamagami S, Kamei Y, Goto M, Matsubara M. Influence of axial length on conjunctivochalasis. Cornea. 2013;32(8):
1126–1130.
36. Mimura T, Mori M, Obata H, et al. Conjunctivochalasis: associations
with pinguecula in a hospital-based study. Acta Ophthalmol. 2012;90(8):
773–782.
Clinical Ophthalmology

Publish your work in this journal
Clinical Ophthalmology is an international, peer-reviewed journal
covering all subspecialties within ophthalmology. Key topics include:
Optometry; Visual science; Pharmacology and drug therapy in eye
diseases; Basic Sciences; Primary and Secondary eye care; Patient
Safety and Quality of Care Improvements. This journal is indexed on

37. Almeida SF, de Sousa LB, Vieira LA, Chiamollera MI, Barros Jde N.
Clinicocytologic study of conjunctivochalasis and its relation to thyroid
autoimmune diseases: prospective cohort study. Cornea. 2006;25:
789–793.
38. Yokoi N, Komuro A, Maruyama K, Tsuzuki M, Miyajima S, Kinoshita S.
New surgical treatment for superior limbic keratoconjunctivitis and
its association with conjunctivochalasis. Am J Ophthalmol. 2003;135:
303–308.
39. Whitaker JK, Alexander P, Chau DY, Tint NL. Severe conjunctivochalasis in association with classic type Ehlers-Danlos syndrome. BMC
Ophthalmol. 2012;12:47.
40. Watanabe A, Yokoi N, Kinoshita S, Hino Y, Tsuchihashi Y.
Clinicopathologic study of conjunctivochalasis. Cornea. 2004;23:
294–298.
41. Zhang XR, Liu YX, Sheng X, et al. [Clinical observation of lymphangiectasis in conjunctivochalasis cases]. Zang Zhonghua Yan Ke Za Zhi.
2013;49(6):547–550. Chinese.
42. Zhang XR, Cai RX, Wang BH, Li QS, Liu YX, Xu Y. [The analysis
of histopathology of conjunctivochalasis]. Zhonghua Yan Ke Za Zhi.
2004;40(1):37–39. Chinese.
43. Serrano F, Mora LM. Conjunctivochalasis: a surgical technique. Ophthalmic Surg. 1989;20:883–884.
44. Otaka I, Kyu N. A new surgical technique for management of conjunctivochalasis. Am J Ophthalmol. 2000;129:385–387.
45. Kashima T, Akiyama H, Miura F, Kishi S. Improved subjective
symptoms of conjunctivochalasis using bipolar diathermy method for
conjunctival shrinkage. Clin Ophthalmol. 2011;5:1391–1396.
46. Nakasato S, Uemoto R, Mizuki N. Thermocautery for inferior conjunctivochalasis. Cornea. 2012;31:514–519.
47. Petris CK, Holds JB. Medial conjunctival resection for tearing associated with conjunctivochalasis. Ophthal Plast Reconstr Surg. 2013;29:
304–307.
48. Yang HS, Choi S. New approach for conjunctivochalasis using an argon
green laser. Cornea. 2013;32:574–578.
49. Doss LR, Doss EL, Doss RP. Paste-pinch-cut conjunctivoplasty: subconjunctival fibrin sealant injection in the repair of conjunctivochalasis.
Cornea. 2012;31:959–962.
50. Wang S, Ke M, Cai X, et al. An improved surgical method to correct conjunctivochalasis: conjunctival semiperitomy based on corneal limbus with subconjunctival cauterization. Can J Ophthalmol.
2012;47:418–422.
51. Meller D, Maskin SL, Pires RT, Tseng SC. Amniotic membrane transplantation for symptomatic conjunctivochalasis refractory to medical
treatments. Cornea. 2000;19:796–803.
52. Georgiadis NS, Terzidou CD. Epiphora caused by conjunctivochalasis: treatment with transplantation of preserved human amniotic
membrane. Cornea. 2001;20:619–621.
53. Kheirkhah A, Casas V, Blanco G, et al. Amniotic membrane transplantation with fibrin glue for conjunctivochalasis. Am J Ophthalmol.
2007;144:311–313.
54. Brodbaker E, Bahar I, Slomovic AR. Novel use of fibrin glue in the
treatment of conjunctivochalasis. Cornea. 2008;27:950–952.

Dovepress
PubMed Central and CAS, and is the official journal of The Society of
Clinical Ophthalmology (SCO). The manuscript management system
is completely online and includes a very quick and fair peer-review
system, which is all easy to use. Visit http://www.dovepress.com/
testimonials.php to read real quotes from published authors.

Submit your manuscript here: http://www.dovepress.com/clinical-ophthalmology-journal

1660

Powered by TCPDF (www.tcpdf.org)

submit your manuscript | www.dovepress.com

Dovepress

Clinical Ophthalmology 2014:8

