CASE REPORT

Direct cyclopexy surgery for post-traumatic cyclodialysis with persistent hypotony:

ultrasound biomicroscopic evaluation

Ciclopexia direta em ciclodidlise pds-traumdtica com hipotonia ocular persistente -
acompanhamento por biomicroscopia ultrassénica (UBM)

FagioLa MurTA!, Somaia MITNE!?, NorMA ALLEMANN?, AuGUSTO PARANHOS JUNIOR®

ABSTRACT

Cyclodialysisis arelatively rare condition usually caused by ocularinjury; however,
it can also be caused iatrogenically during intraocular surgery. Hypotony maculo-
pathy is the most important complication and the primary reason for visual loss.
Clinical diagnosis using gonioscopy may be difficult,and ultrasound biomicroscopy
(UBM) can be an alternative. There are different kinds of treatments, and the opti-
mal one remains controversial. Here we describe a case of traumatic cyclodialysis
with persistent ocular hypotony treated by direct cyclopexy, as illustrated by UBM
performed before and after surgery.
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RESUMO

Ciclodidlise éuma condicao relativamenterara, geralmente devido a um traumaocular,
mas também pode ser causada iatrogenicamente como consequéncia de cirurgia
intraocular. Amaculopatia hipoténica é a complicagGo mais importante e a principal
razéo para a perda visual nessa situacao. O diagnéstico clinico por gonioscopia pode
ser dificil e a biomicroscopia ultrassénica (UBM) pode ser uma alternativa. Existem
diferentes tipos de tratamentos e algumas controvérsias sobre a melhor op¢do. Neste
relato, nés descrevemos um caso de ciclodidlise traumdtica com hipotonia ocular
persistente tratado por cyclopexia direta avaliado por UBM antes e depois da cirurgia.

Descritores: Erros de refracdo/cirurgia; Lesdo nos olhos/complicagdes; Lesdo nos
olhos/ultrassonografia; Hipotensao ocular/etiologia; Corpo ciliar/lesées; Gonioscopia;
Tomografia de coeréncia optica/métodos; Microscopia/métodos; Acuidade visual;
Relato de caso; Humanos; Masculino; Adulto

INTRODUCTION

Cyclodialysis clefts are areas of disinsertion of the meridional ci-
liary muscle fibers from their attachment at the scleral spur, allowing
direct communication between the anterior chamber and the cilio-
choroidal space. Previously, cyclodialysis was intentionally caused
during an obsolete surgical technique for treating glaucoma“?. No-
wadays, it is mainly caused by severe blunt ocular trauma®®, which
causes momentary axial compression and a rapid compensatory
equatorial expansion that stretches the ocular tissue, resulting in
separation and tearing of the tissue. Intraocular surgeries that mani-
pulate the iris were also reported to be important causes of iatrogenic
cyclodialysis"*?, which became less common with the development
of better intraocular surgical techniques.

Cyclodialysis is a rare condition®®and results in a shallow anterior
chamber, ciliochoroidal detachment, ocular hypotony, and hypotony
maculopathy with loss of vision®7#.

Gonioscopy is the best way to examine the structures of the
angle®, but in some eyes with shallow anterior chambers, hyphema,
and corneal opacity, a cyclodialysis cleft may not be visible on clinical
examination®#9, To diagnose these clefts and evaluate the location
and extent of the cyclodialysis and suprachoroidal effusion, ultra-
sound biomicroscopy (UBM) is of particular importance®>719.

Several modalities for surgical and nonsurgical treatment of
hypotony maculopathy have been proposed®: medical treatment®
(long-acting cycloplegic agents such as 1% atropine sulfate), argon
laser cleft photocoagulation, ciliochoroidal diathermy, anterior scleral
buckle, transscleral Nd:YAG laser cyclophotocoagulation, transscleral
diode laser therapy, direct cyclopexy!'V, vitrectomy, transscleral
cryotherapy with or without gas endotamponade, endoscopic sur-
gery, indirect cyclopexy, and other surgical techniques. The best treat-
ment for these cases remains controversial, although recent publica-
tions show better results with direct cyclopexy surgery®.

Here we present a case of traumatic cyclodialysis not identified by
gonioscopy and associated with hypotony maculopathy, which was
evaluated by UBM before and after direct cyclopexy surgery.

CASE REPORT

A 41-year-old male Caucasian presented with a complaint of
progressive blurred vision in his left eye after suffering blunt ocular
trauma 2 months back.

At the time of presentation, he was undergoing medical treat-
ment for hypotony (cycloplegic and steroid drops), and his Snellen
best-corrected visual acuity (BCVA) was 20/20 in the right eye (OD)
and counting fingers in the left eye (OS). Slit-lamp examination
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revealed a normal right eye and inferior corectopia; a hemorrhagic,
prolapsed vitreous body into the anterior chamber; phacodonesis;
iridodonesis; and mild cataract in the left eye. The intraocular pressure
(IOP) was 18 mmHg in OD and 0 mmHg in OS. Gonioscopy of OS
revealed inferior angle recession. Fundus examination revealed
optic disc edema, chorioretinal folds radiating around the macula,
tortuosity and dilatation of the retinal vessels (Figure 1A), and a nasal
choroidal rupture.

B-scan, 10-MHz ultrasonography revealed superior peripheral
choroidal detachment (10 o'clock to 2 oclock position), an attached
retina, optic disc edema, and choroidal thickening (Figure 1B). UBM
(50-MHz immersion technique) revealed an anterior chamber depth
of 3.0 mm, vitreous herniation into the anterior chamber (Figure 2A),
inferior corectopia, apposition of the peripheral iris to the posterior
surface of the cornea (Figure 2B), a suspected cyclodialysis cleft at
the 7 oclock position (Figure 2C), and a 360° ciliary body detachment
showing a cavernous pattern of the suprachoroidal space (Figure 2D).

Because of the extensive ciliary body detachment, persistent
hypotony with important visual impairment, and the failure of clinical
treatment, surgical intervention was indicated. Direct cyclopexy was
performed for the 4 quadrants, as described in figures 3 A-C. Four
days after surgery, the BCVA was 20/200, IOP was 14 mmHg, the an-
terior chamber depth was restored, and fundus examination revealed
complete resolution of the retinal folds and no optic disc edema (Fi-
gure 10), as confirmed by B-scan ultrasound (Figure 1D). On the 14"
day, the postoperative IOP increased to 40 mmHg and was controlled
with oral acetazolamide, topical apraclonidine, and timolol, following
which it decreased to 19 mmHg without medication after 45 days of
surgery, when the BCVA was 20/50. At 5 months, the BCVA was 20/40,
the IOP was 18 mmHg, there was a +1/+4 nuclear cataract, and some
residual inferior corectopia with a scar on the scleral flaps sites. There
were no signs of maculopathy on ophthalmoscopy. Three years after
surgery, the BCVA was 20/50 with a potential acuity meter result of
20/40 and the IOP was 18 mmHg. UBM revealed a +2/4+4 nuclear ca-
taract, while gonioscopy revealed a residual cyclodialysis cleft at the
7 o'clock position with residual angle recession. Fundus examination
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Figure 1. Color images obtained and 10-MHz ultrasound performed before and after
surgery. A) A preoperative color image obtained 2 months after blunt ocular trauma
shows retinal folds with peripapillary heaping of the disc margins and tortuosity and
dilatation of the retinal vessels. B) Preoperative 10-MHz ultrasound performed 2 months
after blunt trauma shows optic disc edema and choroidal thickening. C) A color image
obtained 4 days after surgery for direct cycloplegy shows total resolution of the retinal
folds and heaping of the disc margins. D) 10-MHz ultrasound performed 4 days after
direct cyclopexy shows resolution of optic disc edema.
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showed a discreet pigmentirregularity in the maculaand a nasal cho-
roidal rupture scar. UBM revealed complete ciliary body attachment,
residual inferior corectopia, a residual cyclodialysis cleft inferiorly
(from the 5 o'clock position to the 8 o'clock position, probably not
observed on gonioscopy because of anterior synechiae), and angle
recession at the 9-10 o'clock position (Figures 4A-C).

DISCUSSION

The term hypotony maculopathy indicates the inward collapse of
the scleral wall caused by ocular hypotony. Severe persistent ocular
hypotony leads to progressive cataract, chronic inflammation, cilio-
choroidal effusion, and hypotony maculopathy with marked vision
loss"®. The primary decrease in vision can be related to chorioretinal
folds in the macular area, with distortion and malalignment of the
retinal photoreceptors. Once the IOP returns to normal, the folds may
disappear completely®. In cases of prolonged hypotony, pigmented
lines resulting from changes in the retinal pigment epithelium (RPE)
may persist and decrease the final visual acuity®. Another primary
cause of visual decrease in severe hypotony is the decrease in the
anteroposterior diameter, which induces relative hyperopia®.

Hypotony in patients with traumatic ciliary body detachment is
caused by a combination of increased uveoscleral outflow via the
ciliochoroidal space and a decrease in aqueous production®*>'% thus
decreasing the IOP to levels usually lower than 5 mmHg. Although
some points on the physiopathology of ocular hypotony caused by
cyclodialysis, such as the lack of association between the size of the
cleft and the degree of hypotony®*>?, remain to be clarified, the
extent of ciliary body detachment does not seem to be connected
to the intensity of hypotony.

UBM is a useful tool for imaging the anterior segment, allowing
the visualization of its structures even in the presence of media opa-
Cities“>*19 1t can be used as an aid in the diagnosis of cyclodialysis
undetectable by gonioscopy®'. Although gonioscopy is the gold

Figure 2. Ultrasound biomicroscopy (UBM) performed at 50 MHz using the immersion
techniqueafterblunttrauma.A) Anterior chamberdepth of 3.0 mm, vitreous herniationinto
theanterior chamber (arrow). B) Inferior angle demonstrating apposition of the peripheral
iris (black arrow) to the posterior surface of the cornea associated with vitreous prolapse
through the pupil (white arrow). C) A suspected cyclodialysis cleft (black arrow) at the 7
o'clock position. D) Ciliary body detachment (cavernous pattern of the suprachoroidal
space; black arrow) in 360°.
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standard for the diagnosis of a cyclodialysis cleft, authors have shown
that approximately half of cyclodialysis clefts diagnosed by UBM
can be observed on gonioscopy”. Even in patients with clefts de-
tectable by gonioscopy, UBM is of importance not only to evaluate
the dimension and configuration of the supraciliary and choroidal
space, giving precise location and extent of the cyclodialysis®, but
also to decide the optimal adequate surgical procedure®”, which is
considered essential for successful surgery™ and avoiding excessive
surgical invasion. In cases of severe blunt ocular contusion associa-
ted with intraocular injuries such as iris sphincter tears, hyphema,
and severe hypotony, UBM is crucial because these clinical signs are
strongly suggestive of the presence of cyclodialysis clefts®®, which
are difficult to detect by gonioscopy because of the softness of the
eye and hyphema.

In addition, UBM has been shown to be an important tool for
confirming anatomical results after treating cyclodialysis clefts not
only by a direct cyclopexy procedure®' but also by any other kind
of incisional or nonincisional procedure. Another useful imaging
tool for the anterior segment is anterior segment optical coherence
tomography (OCT), and in a recent publication, authors have shown
that UBM and anterior segment OCT offer similar quality of images of
the anterior segment for diagnosing cyclodialysis clefts!?.

Because itis a rare condition, the optimal treatment for traumatic
cyclodialysis clefts associated with ocular hypotony and the optimal
time for surgical treatment remains controversial®®'%. Furthermore,
some reports in the literature documented spontaneous closure of
cyclodialysis clefts” within the first 6 weeks®. Although there are
some doubts about the effectiveness of medical treatment, some
studies have proposed that medical treatment should be attempted
first, and if hypotony with retinopathy persists, surgical intervention
should be considered”. The Ormerod et al. algorithm® is generally
followed: 1% atropine sulfate for cyclodialysis clefts for less than 6
weeks, argon laser photocoagulation if medical treatment is un-
successful, and direct cyclopexy if laser treatment fails to control the
IOP. Some authors prefer cyclocryotherapy over photocoagulation®.
The primary aim of using topical atropine is to induce relaxation of
the ciliary muscle, allowing apposition of the detached meridional
ciliary muscle to the sclera and aiding in cleft closure; it is usually
effective for small clefts. According to Kuchle and Naumann's®” study,
laser photocoagulation can normalize the IOP over the long term
only in patients with cyclodialysis clefts smaller than 2 h of extension.
Recent papers favor direct cyclopexy after medical treatment has fai-
led"” and for moderate to large cyclodialysis clefts. However, a good
visual outcome after cyclodialysis repair has been reported even

Figure 3. A surgical schematic image of direct cyclopexy. A) Frontal view. Following peritomy, 2 lamellar limbus-based scleral flaps were superiorly elevated 4 mm from the limbus
while 2 lamellar fornix-based scleral flaps were elevated inferiorly. Incisions were placed 2 mm from the limbus on the remaining inner sclera of each flap, exposing the detached
ciliary body. Absence of aqueous humour leakage through the scleral incision was confirmed, followed by fixation of the ciliary body to the scleral spur by interrupted 10-0 nylon
sutures in each quadrant and suturing of the scleral flaps and conjunctiva. B) Lateral view: Fixation of the ciliary body to the scleral spur by interrupted 10-0 nylon sutures. C) Surgical
view. A limbus-based, 4-mm scleral flap is elevated, a scleral incision is placed 2 mm from the limbus on the remaining sclera, and the exposed ciliary body is fixed to the scleral spur

using interrupted 10-0 nylon sutures.

Figure 4. Ultrasound biomicroscopy performed 3 years after surgery. A) Complete ciliary body attachment (white arrow) with residual inferior corectopia. B) A residual cyclodialysis
cleft (black arrow) from the 5 o'clock to the 8 o'clock position with adjacent anterior synechiae. C) Angle recession at the 9-10 o'clock position (arrow).
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after several years of severe ocular hypotony!“#4'", and some authors
found no correlation between the duration of hypotony and final
visual acuity">*'", Furthermore, there appears to be no connection
between the cleft extent and the final visual outcome; instead, the
period required for IOP normalization after direct cyclopexy seems to
be correlated to the final visual acuity"".

Despite this controversy, a majority of authors agree that treat-
ment should not be postponed because of the possibility of perma-
nent vision loss by retinal damage. We believe that while deciding the
optimal therapy for cyclodialysis, not only the duration of hypotony
but also the extent of cyclodialysis and degree of visual impairment
should be taken into account.

Direct cyclopexy is a well-known and effective approach™'; it
allows the treatment of large areas of cyclodialysis and is an alterna-
tive therapy for phakic patients. Direct cyclopexy was the first choice
in the present phakic patient because of the large extent of ciliocho-
roidal detachment, evident hypotony maculopathy, and important
visual impairment.

Possible complications of direct cyclopexy include intraocular
hemorrhage, endophthalmitis, cataract, vitreous loss, retinal detach-
ment, wound dehiscence, anterior segment ischemia, and secondary
glaucoma due to peripheral anterior synechiae. Reversible pressure
spikes in the early postoperative course of direct cyclodialysis have
been reported after successful closure of the cyclodialysis cleft®, a
condition that can occur in association with other treatment moda-
lities for cyclodialysis®*'9, even after spontaneous cleft closure®. A
transient increase in the IOP may assist the resolution of retinal folds
and facilitate the adhesion of the ciliary body and scleral. Authors
have commented that this transient and early IOP spike has no corre-
lation with residual anatomical angle damage®. Although our patient
had a residual cleft after surgery, no clinical effect on the IOP was
observed on long-term follow-up, probably because the cleft may
have closed at its posterior site. It has been reported that small clefts
remaining after treatment do not influence the IOP"29.
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In conclusion, cyclodialysis can lead to persistent hypotony, thus
increasing the possibility of permanent visual loss. Subsidiary exami-
nations such as UBM aids in diagnosis and treatment of cyclodialysis
by determining its real dimensions and location, thus guiding the
surgeon during surgical repair. In addition, it aids in the evaluation
of anatomical surgical success. Cyclopexy can be an effective treat-
ment, particularly in patients with extensive cyclodialysis leading to
hypotony maculopathy.
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