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ABSTRACT

Introduction: To describe a “triple” surgical
procedure, which combined traumatic cataract
extraction by phacoemulsification with gas
endotamponade and cyclocryotherapy in the
successful treatment of a traumatic cyclodialysis
cleft.

Methods: A 44-year-old man who suffered sev-
ere left eye blunt trauma with an elastic band
developed a 4-hour extent cyclodialysis cleft
with consequent hypotony. After 7 weeks of
persistent hypotonic maculopathy unrespon-
sive to medical treatment, and with an evolving
traumatic cataract, the patient underwent cat-
aract surgery combined with intravitreal gas
endotamponade (20% SF6) and
cyclocryotherapy.
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Results: Two weeks after the procedure the
intraocular pressure increased to 12 mmHg and
remained steady during the next 14 months of
follow-up. Hypotonic maculopathy resolved
and successful closure of the cyclodialysis cleft
was confirmed by gonioscopy and ultrasound
biomicroscopy.

Conclusion: Gas endotamponade and
cyclocryotherapy constitute a promising option
in the treatment of cyclodialysis clefts unre-
sponsive to medical therapy. In our case, this
minimally invasive technique was innovatively
combined with cataract surgery. Despite early
postoperative intraocular inflammation, a suc-
cessful outcome was achieved.

Keywords: Cyclocryotherapy; Cyclodialysis
Cleft; Gas Endotamponade;  Hypotonic
Maculopathy; Traumatic Cataract Surgery

Key Summary Points

Cyclodialysis is a rare disorder that results
from disinsertion of the longitudinal
ciliary muscle fibers from the scleral spur,
creating an alternative route for aqueous
humor outflow, which may lead to severe
hypotony.

Blunt ocular trauma is the most frequent
cause of cyclodialysis cleft formation.
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Closing a cyclodialysis cleft is a true
therapeutic challenge. There are many
treatment modalities (ranging from laser
therapy to surgical interventions), but
there is no obvious gold-standard
technique.

We report a case of traumatic cyclodialysis
cleft and cataract, successfully treated
with gas endotamponade and
cyclocryotherapy combined with
phacoemulsification and intraocular lens
(IOL) implantation.

To the best of our knowledge, this “triple”
procedure is the first of its kind reported
in the literature, with promising
outcomes.

INTRODUCTION

A cyclodialysis cleft formation is a rare clinical
event that results from disinsertion of the lon-
gitudinal ciliary muscle fibers from the scleral
spur, thus creating a direct communication
between the anterior chamber and the supra-
choroidal space [1]. The free outflow of aqueous
humor through this alternative route may lead
to chronic hypotony and secondary associated
complications, such as refractive changes, cat-
aract formation, flat anterior chamber, chor-
oidal detachment, hypotonic maculopathy, and
optic disc swelling [1, 2].

Before the advent of trabeculectomy, cyclo-
dialysis was an accepted treatment strategy for
glaucoma [3]. Nowadays, the deliberate creation
of a cyclodialysis cleft is no longer performed,
and the majority of cases occur inadvertently as
a surgical complication or, more frequently,
after blunt ocular trauma [1, 4]. Men are more
frequently affected than women [1].

The presence of a cyclodialysis cleft should
always be suspected in the setting of persistent
hypotony after surgery or severe ocular contu-
sion, especially when accompanied by other
signs of anterior segment damage, such as
hyphema and iris injuries, in the absence of an
open globe injury [4].

Gonioscopy has traditionally been regarded
as the gold-standard method for the diagnosis
of cyclodialysis. Intracameral injection of a vis-
coelastic agent may be necessary to increase its
effectiveness, since media opacity and globe
hypotony can hamper the accurate identifica-
tion of a cleft. Other noninvasive diagnostic
techniques such as ultrasound biomicroscopy
(UBM) are now an extremely valuable tool, as
they not only increase the odds of cleft identi-
fication but also localize and measure the extent
of the lesion, thus helping to delineate the best
management plan [5].

Sealing a cyclodialysis cleft can be truly
challenging. More than 20 different methods
have been described in the literature, but no
consensual standardized approach has been
established [1, 2, 6]. Conservative medical
treatment is usually used as a first-line option,
but its success is limited to cases with small
clefts. Therefore, more invasive techniques
(ranging from laser-based to surgical interven-
tions) are almost always necessary to restore
normal ocular tonus [1, 2, 4, 5].

Here, we describe the case of a traumatic
cataract and cyclodialysis cleft that were suc-
cessfully treated with gas endotamponade,
cyclocryotherapy, and phacoemulsification
with intraocular lens (IOL) implantation. To the
best of our knowledge, this “triple” procedure is
the first of its kind reported in the literature.

CASE REPORT

A 44-year-old Caucasian man presented to our
emergency department with painful vision loss
after blunt left eye trauma with an elastic band.
On ophthalmic examination, the best-corrected
visual acuity (BCVA) was 20/20 in his right eye
(OD) and counting fingers at 30 cm in his left
eye (OS). Left eye slit-lamp exam revealed exu-
berant eyelid ecchymosis, multiple conjunctival
and corneal erosions, and significant corneal
edema. A shallow anterior chamber, with a half-
chamber hyphema and severe cellular and fib-
rinous reaction, was present. Fundoscopy was
hampered by media opacity. Right eye biomi-
croscopy and fundoscopy were unremarkable.
Intraocular pressure (IOP) was 12 mmHg OD
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and 5 mmHg OS. Pupillary evaluation and eye
movements were normal. B-scan ultrasonogra-
phy disclosed a small, flat peripheral choroidal
detachment (Fig. 1). Orbital computed tomog-
raphy (CT) was irrelevant.

The patient was prescribed cycloplegic drops,
prednisolone/chloramphenicol ointment, topi-
cal hypotensive medication, and oral aminoca-
proic acid.

During subsequent follow-up visits, the
hyphema and anterior chamber inflammatory
reaction gradually resolved. Visual acuity
improved to 20/50 and IOP remained consis-
tently at 5 mmHg, even after discontinuation of
hypotensive drops. Fundoscopy revealed radial
star-shaped chorioretinal folds around the
macula (Fig. 2a), as well as optic disc swelling
(Fig. 2b). The choroidal detachment maintained
its original extent and localization. Anterior
displacement of the iris-lens diaphragm, with
consequent shallowing of the anterior chamber,
precluded accurate gonioscopy, but UBM
showed a temporal cyclodialysis cleft and fluid
in the suprachoroidal space (Fig. 3a—c). Topical
steroids were tapered and the patient was
maintained under conservative treatment with
topical atropine 1% twice daily. However, after
7 weeks under cycloplegia, there was no
improvement in IOP or fundoscopic findings.
Also, the patient developed a subcapsular lens
opacification, further reducing his visual acuity.
At this stage, a triple surgical procedure, com-
bining phacoemulsification and IOL implanta-
tion with gas endotamponade and subsequent

Fig. 1 B-scan ultrasonography of the patient’s left eye at
presentation, revealing a small, flat, peripherical choroidal
detachment (arrow)

cyclocryotherapy, was attempted under general
anesthesia. Phacoemulsification was performed
using a standard phaco-chop technique. Infe-
rior-temporal zonular dehiscence was noted
during cortical aspiration, which required a
13 mm capsular tension ring (CTR) implanta-
tion. In-the-bag IOL implantation was then
successfully achieved. Afterward, the anterior
chamber was filled with a viscoelastic agent,
and direct gonioscopy revealed a cyclodialysis
cleft, extending from the 12 to 4 o’clock posi-
tions. A single bubble (0.5 ml) of 20% sulfur
hexafluoride—air mixture (SF6) was injected via
pars plana, in the inferonasal quadrant, 3.5 mm
behind the limbus. At this point of the surgery,
the patient reacted to eye stimulation, and an
unquantifiable part of the introduced gas was
expelled. Transconjunctival cryotherapy was
then performed using a 3 mm metal tip glau-
coma probe (Fig. 4a), placed 1.5 mm behind the
limbus. The cryoprobe was connected to a
freezing console using nitrous oxide as a cryo-
gen. Six contiguous applications, at a tempera-
ture of —80 °C, with a duration of 20 s each,
were applied to the sclera, covering the entire
extension of the cleft (Fig. 4b).

After the procedure, the patient was advised
to rest on his right side for 1 week to guarantee a
successful endotamponade. Topical levo-
floxacin, flurbiprofen, and dexamethasone were
prescribed. Atropine 1% twice daily was re-in-
troduced on the second postoperative day and
maintained for 2.5 months.

During the early postoperative period, there
was a severe anterior chamber inflammatory
response (Fig. 5a), with considerable flare and
cellular reaction, and a thin hypopyon layer. A
small bubble of gas was present in the vitreous
cavity for only 5 days (Fig. 5b) and, during that
time, IOP increased to 7 mmHg. The inflam-
mation gradually resolved with topical treat-
ment, and 2 weeks after the procedure, the I0P
increased to 12 mmHg. By the second postop-
erative month, successful closure of the cyclo-
dialysis cleft was achieved, as proved by
gonioscopy and UBM (Fig. 6a). Fundus exami-
nation no longer showed signs of hypotonic
maculopathy (Fig. 6b) or choroidal detachment.
Three months after the procedure, Nd:YAG laser
capsulotomy was performed due to posterior
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Fig. 2 a, b Infrared images (left panel) and spectral-domain optical coherence tomography (OCT) scans (right panel)
showing evident hypotonic maculopathy and optic disc swelling

capsular opacification, and the BCVA improved
to 20/25. The IOP remained constant
(12 mmHg) during the next 14 months of fol-
low-up.

This case report complies with the guidelines
for human studies and was conducted ethically
in accordance with the World Medical Associa-
tion Declaration of Helsinki. The patient gave
his consent to publish this report and all
accompanying images.

DISCUSSION

Treating a cyclodialysis cleft is a daunting task
for any ophthalmologist. Due to the rarity of

this disorder, and the consequent lack of strong
scientific evidence, there are no established
treatment guidelines [1, 6].

Medical treatment is consensually accepted
as an adequate starting point for all patients.
Theoretically, long-acting cycloplegics can close
the clefts by relaxation of the ciliary muscle,
thus facilitating its apposition to the sclera.
However, the success rate of this conservative
approach is disappointingly low, frequently
creating the need to resort to more interven-
tionist modalities [1, 4].

Laser-based treatments, such as ab interno
argon laser photocoagulation and ab externo
transscleral YAG or diode laser cyclophotoco-
agulation, act by generating a localized
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Fig. 3 a High-resolution ultrasound biomicroscopy
(UBM) of the left eye, showing anterior displacement of
the iris—lens diaphragm and shallowing of the anterior
chamber. b, ¢ UBM radial section of the cyclodialysis cleft

inflammatory reaction that stimulates cleft
closure. However, the outcomes of these
approaches can be unpredictable, and they are
usually reserved for small clefts [1, 5].

Surgical modalities, namely direct cyclopexy,
scleral buckling, vitrectomy (either alone or in
combination with cryotherapy or endotam-
ponade), and implantation of a CTR or IOL in
the ciliary sulcus, are required for larger clefts,
but they have all the inherent risks of invasive
intraocular procedures [1, 4, 5].

Herein, we present the successful resolution
of a traumatic cyclodialysis by gas

displaying the disinsertion of the longitudinal ciliary
muscle fibers from the scleral spur, with fluid in the
suprachoroidal space (arrows)

endotamponade combined with cyclocryother-
apy. This minimally invasive procedure takes
advantage of the ability of gas to induce
mechanical apposition between the ciliary body
and the sclera, along with the inflammatory
cicatricial reaction produced by cryotherapy.

Ceruti et al. reported a similar technique
with a comparable good outcome [7], but in our
case, simultaneous traumatic cataract surgery
by phacoemulsification was performed. To the
best of our knowledge, this “triple” procedure is
the first of its kind to be described in the
literature.
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Fig. 4 a Photograph of the glaucoma cryoprobe used in temperature of —80 °C is reached and an ‘ice ball” is
the procedure, and an inset of its 3-mm-diameter round formed at the tip of the probe, ensuring successful freezing,
metal tip. b Transconjunctival cryotherapy application, Each application was limited to 20 s duration

1.5 mm behind the limbus, over the cyclodialysis cleft. A

Fig. 5 a Slit-lamp photograph of patient’s left eye by the fibrinoid pupillary membrane (arrow). The hypopyon layer
second postoperative day. There is a marked anterior is not visible in this image. b The same image showing the
chamber inflammatory reaction, with cells and flare and a small gas bubble present in the vitreous cavity (arrow)
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Fig. 6 a UBM radial scan 2 months after the procedure, demonstrating closure of the cyclodialysis cleft. b Infrared image
(left panel) and OCT scan (right panel) showing resolution of the hypotonic maculopathy

Our group previously published an analo-
gous case, using a different type of gas (16%
hexafluoroethane-air mixture-C2F6) [8]. This
time, we elected the 20% sulfur hexafluoride-air
mixture (SF6), hoping to lessen the potential
effect of an excessive inflammatory reaction of
both phacoemulsification and cryotherapy, on
a rebound postoperative hypertensive spike.

There was no hypertensive spike, but the loss
of a considerable amount of SF6 during eye
injection due to accidental patient reaction
might have contributed to that.

Additionally, considering the small amount
of gas and the short period of time it remained
in the vitreous cavity, it seems reasonable to
admit that the inflammation induced by
cryotherapy might have had a dominant effect
in cleft closure and that eventually it might
have sufficed. A review of the available litera-
ture suggests, however, that cryotherapy alone,
without combined gas endotamponade or vit-
rectomy, has a minimal success rate [1].

The implantation of a CTR and/or IOL in the
ciliary sulcus is another proposed option for
cleft repair when a cataract is present [9, 10]. In
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our case, zonular damage and bag disinsertion
precluded such a possibility.

CONCLUSION

Gas endotamponade followed by
cyclocryotherapy is an advantageous alternative
method for treating a cyclodialysis cleft. First of
all, this is a minimally invasive technique free
of the dangers associated with more invasive
intraocular procedures. Secondly, it is techni-
cally simple and can therefore be executed
without the need for a highly experienced sur-
geon. Lastly, our case demonstrated that it can
be safely combined with other ocular proce-
dures such as cataract surgery.

Although further studies are necessary to
validate the outcomes and safety profile of such
a technique, this is a promising option in the
treatment of cyclodialysis clefts unresponsive to
medical therapy.
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