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Abstract

e AIM:. To report the surgical effects of using a special
Chop hooks technique to dilate the pupils during cataract
surgery of patients with uveitis complicated cataract.

e METHODS: A single - surgeon, retrospective, non -
comparative case report. All patients with uveitis
complicated cataract who were treated with quadrant
mechanical pupillary dilatation of Chop hooks were
included.

e RESULTS: A total of 16 eyes of 14 patients ( with 5
males, 9 females and a mean age of 58.0+13.8 years old;
range: 29-79 years old) underwent mechanical pupillary
dilatation of Chop hooks during cataract surgery. After
using quadrant mechanical pupillary dilatation, the dilated
pupil diameter was 5.81+0.46 (range: 5.0-6.5) mm, and
the size was maintained until the end of the operation.
After the operation, the pupils were centered and
approximately round, and the diameter of the pupils was
3.0-4.0 mm. In some cases, small notches were observed
at the edge of the iris and pupil. However, the patients
had no complaints of glare. Direct and indirect light
reflections roughly After mydriasis
treatment, the pupils became round and did not adhere to
the intraocular lens, and the postoperative best-corrected
visual acuity ( BCVA) was significantly better than that
before surgery ( P<0.01). No serious intraoperative or
postoperative complications, including zonular fiber
rupture, capsular rim rupture, hyphema, anterior uveitis,
corneal edema, intraocular pressure ( IOP >
21 mmHg), iris tearing, iris abnormalities and posterior
synechiae, were observed during the follow-up period.

¢ CONCLUSION: With low incidence of complication, the
technique of quadrant mechanical pupillary dilatation is a
simple and effective procedure for cataract surgery in
patients with uveitis complicated cataract.

e KEYWORDS: pupil; dilatation; uveitis; complicated
cataract
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INTRODUCTION

I n uveitis, inflammatory cells are deposited in the capsule
of the lens and they affect the capsule’s permeability. In

addition, long—term local or oral corticosteroids increase the

permeability to cations, resulting in changes in the protein

M This decreases the

structure to form insoluble proteins
transparency of the lens, and the condition is known as
cataract. According to reports, the incidence of cataracts
complicated by uveitis is as high as 50%-70%"’. In patients
with uveitis after cataract development, the visual acuity
decreases significantly, seriously affecting the patients’ daily
life. Tt is well known that mydriasis is needed before
conventional cataract surgery to facilitate the tear of the
anterior capsule, phacoemulsification of the turbid lens, and
implantation of an artificial lens. However, in uveitis cases,
due to pupil - iris adhesions resulting from repeated
inflammation of the iris, mydriatics cannot dilate the pupil
very well, which makes cataract surgery more difficult'’’.
Recently, scholars at home and abroad have been thinking
about improving surgical techniques for the treatment of
cataracts in patients with uveitis. For example, the methods of
dilating the pupil include ring—like cutting of the pupil edge,
viscoelastic injection to separate adhesions, and mechanical
dilation (using an iris retractor or lens positioning hook to
push and pull the iris) **'. In recent years, our department
has found that chop hooks can be used to dilate pupils to a
certain size to facilitate further surgery. The concrete content
is reported as follows.

METHODS

This study was conducted in accordance with the Declaration
of Helsinki and was approved by the ethics committee of the
Second Affiliated Hospital of Fujian University of Traditional
Chinese Medicine, Fujian, China. This was a retrospective
interventional case series of all patients with cataracts
complicated by wuveitis who underwent cataract surgery
between July 2018 and January 2020 by a single surgeon in
the Second Affiliated Hospital of Fujian University of
Traditional Chinese Medicine. This series included patients
with uveitis complicated cataract, with or without keratic
precipitates ( KP), with no active inflammation lasting for
more than 3mo, that were Tyn (=), and had a corneal
endothelial cell count more than 1600/mm’. The exclusion
criteria were as follows: pregnant women; patients already
enrolled in other clinical studies, other ocular surgeries at the
same time or before; previous use of contact lenses; patients
with other severe ocular diseases, systemic diseases
(including diabetes or hypertension ) ; patients who declined
to consent.

complete  ophthalmological

All  patients underwent a

1944

examination of 1d, 1wk and Imo before and after the
operation, which included the examination of the anterior
chamber, pupil size, iris adhesion, light reaction, and lens
opacity using a slit lamp, as well as the best corrected visual
acuity ( BCVA) , intraocular pressure (IOP), etc. Patients
with small pupil sizes ( <5.0 mm) that were unable to be
dilated after the administration of mydriatics were referred to
surgery for the method introduced as follows.

Surgical Technique

lacrimal  sac

Preoperative preparation Preoperative

regurgitation tests are advised as routine procedures.
Prophylactic broad — spectrum antibiotics like tobramycin
eyedrops and topical nonsteroidal anti — inflammatory drugs
(NSAIDs ), like flurbiprofen or diclofenac sodium drops,
were used 3 to 4 times a day for 1d prior to surgery. The eye to
be operated on must be marked. Tropicamide every 30min for
2h before the surgery to obtain adequate and sustained
pupillary dilatation intraoperatively.

Surgical procedure Surface anesthesia was obtained by
topical administration of proparacaine hydrochloride eye drops
(Alcaine) 3—4 times. After surface anesthesia, the skin of
the eyelids and that around the eye was again cleaned with
10% povidone —iodine solution. A side—port entry was made
for filling the anterior chamber with a viscoelastic substance.
A 3-3.5 mm incision in the 1-3 o’clock clear cornea with a
diamond keratome or a scleral tunnel incision with an internal
corneal lip was made. Two chop hooks (Figure 1) were then
used to dilate the pupils in the order of ; horizontal dilatation,
dilatation, and quadrant dilatation in the

anticlockwise direction (6:00-3:00-12:00-9:00; Figure 2).

Continuous

vertical

curvilinear anterior capsulotomy was then
performed using a bent 4.5 — gauge needle, followed by
hydrodissection. The irrigating solution was slowly injected in
different quadrants underneath the edge of the anterior capsule
to separate the cortex and nucleus from the posterior capsule.
Nuclear emulsification was done by the ultrasonic power of a
phaco handpiece. Thereafter, the nucleus was divided into
small pieces with the help of a chopper and phaco tip. The
remaining lens cortex was aspirated with the help of a coaxial
or bimanual irrigation — aspiration cannula. A posterior
chamber foldable lens can then be implanted without enlarging
the corneal incision as it is meant to be a watertight incision
after the surgery.

Postoperative management
should be

inflammatory reaction after surgery. Topical corticosteroid

An aggressive course of topical

corticosteroids administered to reduce the
(tobramycin dexamethasone, 15mg : Smg, 5ml) eye drops
are used four times a day for 2wk. After 2wk, fluorometholone
eye drops are used four times a day for 2wk, and tropicamide
eye drops are used once daily to regulate the pupil.

Statistical Analysis
SPSS. The BCVA data was analyzed by Friedman test, and

other data are mainly statistical description.

All data was statistical analyzed in
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Figure 1

T

Figure 2 The surgical steps in dilating pupil in a 79—year—old man.
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The tool was used to dilate the pupils, which was named as chop hook.

A After mydriasis, the pupil of the patient was pear—shaped,

with a diameter of about 3.6 mm, part of posterior iris adhesion; B—G: Mild irritate irises and quadrant push—pull dilate pupil; H: After

dilation, the pupil is roughly round, about 6.5 mm in diameter.

RESULTS

A total of 16 eyes of 14 patients (5 males and 9 females) were
included in this study. The mean age was 58.0+13.8 (29-
79) years old. There were 4 eyes included in this study had
KP, with different degrees of posterior iris adhesion ( no
anterior iris adhesion) in all eyes. After using tropicamide eye
drops, the pupils were not regularly round, and the pupil
diameter was 2.94+0.56 (2.0-4.0) mm. During surgery, the
dilated pupil diameter was 5.81+0.46 (5.0-6.5) mm, and
the size was maintained until the end of the operation. After
the surgery, there were iris notches found near the pupillary
margin in some cases ( Figure 2). On the first postoperative
day, the pupil was centered and approximately round. The
diameter of the pupil was 3.31+0.39 (3.0-4.0) mm. In some
cases, small notches were observed at the edge of the iris.
However, the patients had no complaints of glare. The pupil
diameter was 3.50+0.35 (3.0-4.0) mm under natural light
1wk after the operation, and the direct and indirect light
reflections  were roughly normal. After treatment with
mydriatics, the pupils became round and did not adhere to the
artificial lens. The pupil diameter remained at 3.38 +0.38
(3.0-4.0) mm at 1mo after the operation.

The BCVA postoperatively was significantly better than that
before operation (P<0.01). (Table 1)

Table 1 Best—corrected visual acuity before and after treatment
. BCVA (LogMAR)
Time
>1.0 1.0-0.5 0.5-0.3 0.3-0.0

Preoperative 10 3 3 0
Postoperate—1d 2 3 1 10
Postoperate—1wk 0 3 2 11
Postoperate—1mo 0 2 3 11

BCVA: Best—corrected visual acuity.

No serious intraoperative or postoperative complications,
including zonular fiber dialysis, capsular 1im rupture,

raised IOP

(>21 mmHg), iris tearing, iris abnormalities, posterior

hyphema, anterior uveitis, corneal edema,
synechiae and macular edema, were observed during the
follow—up period. The integrity of the iris, which was assessed
by slit—lamp examination, remained intact and returned to a
relative physiologic size without iridodialysis or serious
distortion. Some patients had some iris notches, but they did
not complain of glare or other forms of discomfort.
DISCUSSION

Posterior synechia of the iris in uveitis causes cataracts and
complicates cataract surgery. It is associated with some

challenges with regard to ensuring the right time of the surgery,
1945
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Figure 3 The anterior segment under slit lamp photography in a 79—-year—old man at 1wk after operation.

A Under diffuse

illumination, the surface was observed; B: Under direct focal illumination, pupil diameter is about 3.5 mm, cornea is transparent, and

artificial lens is transparent and center; C: After mydriasis treatment, the pupil was round and not adhere to the artificial lens. Its diameter was

about 6 mm.

the right perioperative medications, methods of pupil dilation,
and prevention of possible complications after surgery' .

In the past, removal of the iris root and the adherent part or
radial incision of the iris was advocated. Sometimes, the iris
dilator was inserted from the excision part*'. Subsequently,
some scholars cut the pupil edge in a ringlike fashion to dilate
the pupil. This operation requires that the width of the ring
should not exceed 1 mm to prevent damage to the pupil
sphincter'®’. However, such methods are complicated, and
the visual quality may be affected by the size of the pupil. In
recent years, some scholars have used viscoelastic injection to
separate adhesions and mechanically dilate the pupil (such as
the use of an iris retractor or a lens positioning hook to push
and pull the iris on both sides) , which shortens the operation
time and decreases unnecessary damage to the iris to some
extent ™. In this study, posterior synechia of the iris was
separated by a viscoelastic agent, and the iris was then
slightly stimulated by a chop hook ( cataract split) in
quadrants to dilate the pupil. Compared with the previous
horizontal—vertical push—pull method, the quadrant operation
can balance the force of each part of the iris and reduce the
risk of iris tearing and pupil sphincter injury. After the
operation, the pupils of all the patients were centered, their
shapes were roughly round, and iris occasionally existed iris
incisors. The diameter of the pupil was about 3.0-4.0 mm in
natural light, and light reflection was normal. This shows that
the effect of quadrant manual dilatation on the pupil sphincter
is small. The visual acuity of the patients postoperatively was
higher than what it was preoperatively. Although some patients
had some iris notches, they did not complain of glare or other
forms of discomfort.

Most scholars advocate that cataract surgery should be
performed after controlling the uveitis for a minimum of 2 -
3mo' "', Otherwise, the surgery will lead to the recurrence of
the uveitis. The patients included in this study had no active
inflammation for more than 3mo, regardless of existing KP
(4 eyes). All patients had negative Tyn signs; However,
surgical treatment can also lead to postoperative inflammatory
reactions, especially within 2-3wk after surgery, and severe

o 11 .
cases cause the recurrence of uveitis'"'. Therefore, this

1946

emphasizes the importance of perioperative drugs in reducing

postoperative reactions .

All patients were treated with
tobramycin eye drops and diclofenac sodium eye drops ( non-—
steroidal anti — inflammatory drugs ) before the operation.
Postoperatively, the patients were added corticosteroid drops.
There was no recurrence of uveitis in all the patients within
Imo after the operation. Before and after the operation,
tropicamide eye drops were used. Before the operation, the
patients’ pupils could not be dilated because of posterior iris
adhesion. However, tropicamide eye drops paralyzed the pupil
sphincter to a certain extent and reduced the risk of
intraoperative injury. Within Imo after the operation, the eye
drops were used to dilate the pupils before bedtime. The
pupils were roughly round at 1wk after the operation, and no
iris or artificial lens adhesion occurred.

The probability of high IOP after cataract surgery in patients
with uveitis is high. The risk factors include retention of the
viscoelastic agent, loss of the iris pigment during the
operation, and recurrence of inflammation postoperatively' "'
None of the patients had high 10P, iris pigment shedding, or
inflammatory recrudescence after surgery, indicating that this
technique has little effect on the iris.

In conclusion, this study demonstrated that the quadrant
mechanical pupillary dilatation technique is a simple and
effective procedure for cataract surgery in uveitis and is
associated with low recurrence and complication rates. The
limitations of this study stem from its small sample size,
retrospective design, and the lack of a control group for
comparison, but this series, which is based on the experience
of a single surgeon and had a postoperative follow—up period,
may be an important contribution to the surgical techniques for
dilating small pupils.
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