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Clinical observations of iridociliary cysts and their
changes after implantable collamer lens implantation in
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● CONCLUSION: Iridociliary cysts are commonly seen in
myopic eyes. The cysts have no impact on the safety of ICL
surgery. Some cysts may decrease in size or disappear after
ICL implantation.
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lens; myopic

Abstract

INTRODUCTION
rimary iridociliary cysts are common uveal benign
tumors, the most common sites being the ciliary sulcus
and the ciliary body crown[1-8]. The pathogenesis, progression
and prognosis of primary iridociliary cyst have been unclear so
far[9]. It has been observed that the primary iridociliary cyst is
stable in the eye[1], but there are also some studies reported that
the growth of iridociliary cyst caused narrow angle and angleclosure glaucoma, uveitis, even affect their own crystals[8,10-13].
Implantable collamer lens (ICL) implantation is currently
one of the mainstream operations for the treatment of high
myopia[14-17]. In recent years, the number of surgeries in the
world has been increasing. Therefore, the safety after many
years of implantation is a focus of concern. The footplate
of ICL is located in the ciliary sulcus. Are the iridociliary
cysts affecting the position of the ICL? Or will ICL affect
the prognosis of the iridociliary cyst after ICL implantation?
There is no report yet. This study first observed the incidence
and characteristics of iridociliary cysts in myopic people, and
observed the impact on the safety of ICL implantation, as well
as the iridociliary cysts itself.
SUBJECTS AND METHODS
Ethical Approval The principles outlined in the Declaration
of Helsinki (2008) were followed for all investigators. All
patients had signed the informed consent before surgery.
Patients Totally 135 patients with myopia underwent ICL V4c
implantation at Hankou Aier Eye Hospital during the period of

● AIM: To observe the characteristics of iridociliary cysts in
myopic patients and evaluate the influences on the position
and safety of implantable collamer lens (ICL) after surgery.
● METHODS: Totally 270 eyes of 135 patients who
underwent ICL surgery for the corrections of myopia were
included in this study. Preoperative and postoperative
morphology of iridociliary cysts were observed in ultrasonic
biomicroscopy (UBM) image.
● RESULTS: A total of 138 iridociliary cysts were found
in 88 eyes of 50 patients among 270 eyes of 135 patients
before surgery (37%). Twenty-five patients had cysts in
one eye (50%) and 25 had cysts in both eyes (50%). The
prevalence of iridociliary cysts was negatively correlated
with age, but no gender difference (P>0.05). The incidence
of iridociliary cysts was much less in eyes with myopia
greater than -9.00 D (P<0.05). The diameter of the largest
cyst was 1.96 mm and the smallest cyst was 0.24 mm,
with a majority within the range of 0.5 to 1.0 mm. Most of
the cysts were located in the inferior temporal quadrant.
One year after ICL implantation, 51 iridociliary cysts
(37%) remained unchanged, 47 cysts (34%) decreased in
size, and 40 cysts (29%) disappeared. Most of cysts that
changed after surgery were smaller than 1.0 mm (P<0.05)
and located in the nasal and temporal sides around the
haptics of implantable lens. All the ICL were in their original
position.
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May 2015 and May 2016, including 70 males and 65 females.
All patients met the following criteria: over 18 years of age,
depth of anterior chamber greater than 2.8 mm obtained by
Pentacam (Oculus, Germany), stable refraction at least 12mo,
corneal endothelial cell count greater than 2000/mm2, clear
lens and no pre-existing ocular pathology. Exclusion criteria
were history of previous ocular surgery or trauma, uncontrolled
systemic disease, corneal scarring or vascularisation, and
pregnancy. Calculation of the selected ICL V4c was based on
the nomogram suggested by the company, using the refraction
obtained by the surgeon and the preoperative information
including the white-to-white measurement obtained by
Pentacam (Oculus, Germany) and calipers measured by the
same doctor (Chen Q).
Preoperative Examinations and Postoperative Visits The
preoperative examination included uncorrected visual acuity
(UCVA), best corrected visual acuity (BCVA), slit lamp
examination, intraocular pressure (IOP) measurement, anterior
segment measurement (Pentacam, Oculus, Wetzlar, Germany),
lens thickness and axial length (A-ultrasonic examination),
and diameter of ciliary sulcus (ultrasonic biomicroscopy,
UBM). Optical coherence tomography (OCT) and UBM were
conducted 1mo and 1y after operation.
Ultrasound Biomicroscopy UBM examinations were conducted
on all patients preoperatively and at 1y after the operation. The
examinations were performed using a high-resolution UBM
(SW-3200, SUOER, China) with a 68-MHz transducer-probe
allowing 5×5 mm2 tissue penetration and approximately 50mm resolution. All procedures were performed by the same
experienced examiner in constant ambient lighting conditions.
Observation of Ciliary Cysts The size (average of the
horizontal and vertical diameters in radial position), number
and location of iridociliary cysts were recorded at preoperative
and postoperative UBM examination.
Cysts are categorized according to the size. Small cysts are
defined as cyst ≤0.5 mm, middle cysts are defined as ≤1.0 mm
but >0.5 mm, large cysts are defined as >1.0 mm.
Determination of Implantable Collamer Lens Position One
Year After Implantation The position of ICL was determined
by: 1) we compared the axial position of intraocular lens at
the end of surgery and 1y after surgery, the changes within
5 degrees was considered as axial stable; 2) central vault
measured by OCT (TOPCON, 3DOCT-2000), at 1mo and
1y after surgery; 3) peripheral vault of the four footplates
positions of the implantable lens was measured by UBM at
1mo and 1y after surgery, compare the difference of peripheral
vault between the two time points, and the difference less than
30 µm is regarded as positional symmetry. Peripheral vault
was the average value of 4 points of footplates in UBM image
which detected at 1mo and 1y after surgery.
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Surgical Technique All surgeries were performed by the
same surgeon (Zeng QY). All patients were administered with
dilating and cycloplegic agents (2.5% phenylephrine and 1%
tropicamide, Alcon, China). After a marking at 0° and 180°
was performed, the procedure was performed by first making
corneal incisions at 6 or 12 o’clock under topical anesthesia
(0.4% oxybuprocaine hydrochloride, Santen, Japan), injecting
of viscoelastic substance (1.7% sodium hyaluronate; Bausch &
Lomb, China) into the anterior chamber and making a 2.75-mm
tunnel incision in temporal cornea. Then the ICL was placed
into anterior chamber via the tunnel incision in temporal cornea
with the injector (STAAR Surgical) and placed in the posterior
chamber and the lens footplate was adjusted to ciliary sulcus.
At last the viscoelastic surgical agent removed completely
using balanced salt solution. All surgeries were uneventful and
no intraoperative complications were observed. After surgery,
tobramycin-dexamethasone (Tobradex; Alcon, USA) and
levofloxacin (Cravit; Santen, Osaka, Japan) medications were
prescribed topically four times daily for 7d, and artificial tears
four times daily for 1mo.
Statistical Analysis All statistical analyses were performed
using SPSS 19.0 software. The results were expressed as
means±standard deviation (SD). Mann-Whitney U tests were
performed to explore statistical differences for refractive index,
IOP, vault among different time point, and differences between
each group or each size of the cysts. P<0.05 was considered
statistically significant.
RESULTS
Detection Rate and Distribution Characteristics of
Iridociliary Cysts with Myopia Patients One hundred
and thirty-five cases (70 male and 65 female patients) were
reviewed in this study. Table 1 shows the patients’ baseline
demographic data. Iridociliary cysts were reported in 50 cases,
representing 37% of total cases, 27 cases in male patients
(46 eyes) and 23 in female patients (42 eyes). There is no
gender difference in the occurrence of cysts (P>0.05; Table 2).
The patient age range was 18-46y, with an average age of
25.4±4.14y. The prevalence of iridociliary cysts was 36.7% (11
eyes) in patients under 20y; 33.3% (58 eyes) in patients of 2029y; 30% (15 eyes) in patients of 30-39y; and 25% (4 eyes)
in patients over 40y. The prevalence of iridociliary cysts was
negatively correlated with age (Table 3).
The average spherical equivalent refraction (SER) was
-13.25±3.25 D (range, -3.50 to -21.50 D). The eyes of 28
patients had an SER less than -6.00 D, which corresponded to
42.8% (12 eyes) of cases with iridociliary cysts; the eyes of
84 patients had an SER between -6.00 D and -9.00 D, which
corresponded to 38% (32 eyes) of cases with iridociliary cysts;
118 eyes had an SER between -9.00 D and -15.00 D, which
corresponded to 29.7% (35 eyes) with iridociliary cysts; 40
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eyes had an SER greater than -15.00 D, which corresponded
to 22.5% (9 eyes) cases with iridociliary cysts (Table 4). No
correlation was found between the incidence of iridociliary
cysts and the SER (P>0.05).
Overall, 25 patients had cysts in one eye (50%) and 25 patients
has cysts in both eyes (50%). In 67% (59 eyes) of cases
single cysts were observed, while 33% (29 eyes) of cases had
multiple cysts. Fifteen eyes had two iridociliary cysts (51.7%),
eight eyes had three iris cysts (27.6%), and six eyes had more
than three iridociliary cysts (20.7%).
Size and Location of Iridociliary Cysts in Myopia Patients
A total 138 iridociliary cysts were found before surgery (the
number of cysts exceeds the number of eyes because many
eyes had multiple cysts in various sectors). The mean size of
cysts was 0.65±0.23 mm (range 0.24-1.96 mm). The largest
cyst was 1.96 mm and the smallest cyst was 0.24 mm. Fiftythree cysts had a diameter less than 0.5 mm (38.4%); 68 cysts
had a diameter between 0.5 and 1.0 mm (49.6%); and 17 cysts
had a diameter greater than 1.0 mm (12%). Most cysts are
between 0.5 and 1.0 mm in diameter (P<0.05; Table 5).
In terms of location, 58 cysts were in the temporal side (42%),
30 cysts were located in the nasal side (21.8%), 28 cysts in the
lower side (20.2%), and 22 cysts were located in the upper side
(16%). Most iridociliary cysts were in temporal quadrant (42%;
P<0.05).
Change in Iridociliary Cysts One Year After ICL
Implantation One year after surgery, the largest cysts was
1.96 mm and that of the smallest cysts was 0.24 mm. The
size of 51 ciliary cysts remained unchanged (37%), 47 cysts
decreased in size (34%), and 40 cysts were no longer present
(29%). The size and outcome are shown in Table 5.
Among the cysts that changed after ICL implantation, most
were greater than 1.0 mm (P<0.05). No difference in the
change of size in cysts smaller than 0.5 mm and cysts 0.5 to
1.0 mm after ICL implantation was observed (P>0.05). No
accretion of iridociliary cysts was observed in any case. We
considered a change within 0.05 mm to be measurement error.
Further analysis revealed the relationship between the outcome
and the location of the cyst (Table 6). Cysts that did not
change in size after ICL implantation were most found in the
superior or inferior areas. Cysts that were not longer present or
decreased in size after ICL implantation were located on the
nasal side or temporal sides mostly.
Implantable Lens Position One Year After ICL
Implantation The average central vaults were 489±224 µm
measured by OCT and peripheral vaults were 207±287 µm
measured by UBM. Symmetry was perfect in the peripheral
vaults. The difference of peripheral vault between the two time
points (1mo and 1y after surgery) were less than 30 µm, so
we believed no patient have any changes in ICL location. The

Table 1 Preoperative patient characteristic
Variables

Mean±SD (range)

Age (y)

25.4±4.14 (18 to 46)

Spherical refraction (D)

-11.94±3.51 (-7.5 to -21.50)

Cylinder refraction (D)

-2.87±1.71 (0 to 7)

Manifest spherical equivalent (D)

-13.25±3.25 (-3.50 to -21.50)

Preoperative logMAR UDVA

1.65±0.4 (1 to 2.3)

Preoperative logMAR CDVA

0.11±0.12 (0 to 0.39)

Table 2 Relation of incidence of cyst and sex
Sex

No. of patients
with cysts

Percentage of
patients with
cysts (%)

Male

27

38.5

Female

23

35.4

Chi-square
value

P

2.24

0.1

Table 3 Relation of incidence of cyst and age
Group of ages
(y)

Total
eyes

No. of eyes
with cyst

Percentage of eyes
with cyst (%)

<20

30

11

36.7

20-29

174

58

33.3

30-39

50

15

30

≥40

16

4

25

Table 4 Relation of incidence of cyst and diopter
Peripheral equivalent
refraction (D)

Total
eyes

No. of eyes
with cyst

Percentage of
eyes with cyst (%)

28

12

42.8

-6.00 to -9.00

84

32

38.0

-9.00 to -15.00

118

35

29.7

>-15.00

40

9

22.5

<-6.00

four footplates were in the original position in all patients as
assessed by UBM examination.
Refractive and Visual Outcomes Table 7 shows the 1y
postoperative clinical outcomes. There was a statistically
significant improvement between the preoperative and 1-year
postoperative logMAR UDVA (P<0.001). All eyes had UDVA
of 0.5 (20/40) or better at 1-year visit. There was a statistically
significant improvement between the preoperative and 1-year
postoperative logMAR CDVA (P<0.001). There is a significant
difference between manifest refractive spherical equivalent
preoperatively and 1-year postoperatively (P<0.001).
There were no perioperative complications, and no eye
required ICL explantation or repositioning. No pigmentary
glaucoma, pupillary block, cataract, or other vision threatening
complications occurred during the follow-up.
DISCUSSION
The detection rate of iridociliary cysts, based on the observation
of our 135 myopic patients, was 37%, which was consistent
with patients with normal vision[18]. In the past, the presence
967
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Table 5 Relation of cyst size and outcomes
Parameters

<0.5 mm

Percentage to total
number (%)

0.5-1.0 mm

Percentage to total
number (%)

≥1.0 mm

Percentage to total
number (%)

No. of cysts

53

38.4

68

49.6

17

12

Unchanged after ICL implantation

21

41

21

41

9

18

Decreased in size after ICL implantation

17

36

24

51

6

13

No present after ICL implantation

15

37.5

23

57.5

2

5

Table 6 Relation of cyst position and outcomes
Parameters

Nasal and temporal
sides

Percentage to total
number (%)

Upper and lower
sides

Percentage to total
number (%)

No. of cysts

88

63.8

50

36.2

Unchanged after ICL implantation

3

2

48

34.8

Decreased in size after ICL implantation

45

32.6

2

1.4

No present after ICL implantation

40

29

0

0

Table 7 One year postoperative clinical outcomes
Parameters
Manifest spherical equivalent (D)

mean±SD (range)
1mo after surgery

1y after surgery

-0.02±0.32 (-0.625 to 0.75)

-0.07±0.29 (-0.625 to 0.75)

UDVA (logMAR)

0.085±0.215 (0.000 to 0.275)

0.136±0.104 (0.000 to 0.301)

CDVA (logMAR)

0.087±0.035 (-0.525 to 0.168 )

0.055±0.065 (-0.792 to 0.222)

IOP (mm Hg)
Central vault (μm)
Peripheral vault (μm)

14.9±2.0 (11 to 20)

14.9±2.0 (11 to 20)

524±324 (187 to 1200)

489±224 (115 to 1112)

215±237 (87 to 863)

207±287 (38 to754)

of cysts was thought to be inherited and more frequent in adult
females[1]. However, our findings suggested that the incidence
in male and female patients was the same. In our study, the
percentage of single ciliary cysts and multiple iridociliary
cysts were 67% and 33%, respectively, which were consistent
with the findings in patients with normal vision[18]. The finding
that most iridociliary cysts were in temporal quadrant (42%)
was also consistent with previous studies[18]. This suggested
that both the incidence rate and position of iridociliary cysts
with myopia group were not significantly different from
emmetropic eyes. Our study also suggested that the incidence
rate of iridociliary cysts has no obvious correlation with
SER. However, patients with SER less than -9.00 D had a
significantly higher prevalence than those with extremely
high myopia (SER greater than -9.00 D). This suggests the
possibility of lower occurrence in patients with extremely
high myopia. Or that the occurrence of iridociliary cyst is not
associated with the SER of myopia.
In theory, the ICL was implanted in ciliary sulcus and was
likely to be in contact with ciliary cysts. So iridociliary cysts
supposed to have an impact on ICL location. A relative paucity
of studies on the safety of postoperative ICL surgery in myopia
patients with iridocyclitis cysts exist in the literature of Amanullah et al[19] believes that cysts have no effect on the location
of ICL, but his observation time is short and it is a case report.
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As time progresses, it will be questionable whether iridociliary
cysts and ICL will interfere with each other. One case of ICL
dislocation due to iridociliary cyst was reported in our previous
study[20].
To further evaluate the impact of cyst size on ICL position,
we followed the patients who had iridociliary cysts in this
study one year after surgery. We found all the patient has a
stable postoperative position of ICL lens, which was consistent
with Aman-ullah et al[19]. Furthermore, we found that 37%
iridociliary cysts did not change, 29% iridociliary cysts were
not present, and 34% iridociliary cysts decreased in size one
year after ICL implantation. All iridociliary cysts that did not
change in size were located in the superior or inferior areas,
while cysts that decreased in size or disappeared were located
in nasal and temporal areas. This suggested that the iridociliary
cysts may have been affected by the increased pressure induced
during the ICL implantation and long-term postoperative
contact, which may have led to a decrease in size or complete
absence of iridociliary cysts. The iridociliary cysts are mostly
pigmented epithelial types, and the histological characteristics
of the cysts are a layer of tissue fluid surrounded by pigment
epithelial cells. The normal position of ICL footplates after
implantation is on the nasal and temporal side. So the reduction
in size of cysts may be related to the intraoperative rotary
motion and the pressure of the ICL footplates on the wall of
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the cyst, resulting in rupture of the cyst wall or compression of
the wall.
Usually we have the following considerations in surgery: 1)
For patients with preoperative cysts, appropriate rotation will
be made when the ICL is implanted to determine its correct
placement. 2) For larger cysts (greater than 1.0 mm), the ICL
is rotated as far as possible to avoid the cysts. 3) For the Toric
implantable collamer lens (TICL) implantation in eyes with
cysts, the axis of the TICL is customized according to the size
of the cyst before surgery, in order to avoid footplates from
the cysts. The study also showed that patients with myopia of
primary iridociliary cysts had good vision for one year after
ICL/TICL implantation. All patients had normal IOP and none
had uveitis, shallow anterior chamber, cataracts, and other
adverse reactions. The present study illustrates the safety
of ICL/TICL implantation in patients with high myopia of
primary iridociliary cysts.
In conclusion, both the incidence and position of occurrence
of iridociliary cysts with myopia group are not significantly
different with those of normal group, and the incidence of
iridociliary cysts has no obvious correlations with the degree of
myopia. Under the adjustment of our surgical design, the cysts
seem to have no impact on the ICL position and safety. Some
cysts may decrease in size or disappear after ICL implantation.
However, a larger sample size study and a longer observation
of iridociliary cysts were needed. At the same time, the
histological classification of iridociliary cysts are not clear, in
the later studies, more specific histological classification may
be more instructive.
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