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Purpose: To report on the management of an unusual case of post-goniotomy hypotony. 
Observation: A 41-year-old female with pigmentary glaucoma presented with a post-goniotomy cyclodialysis cleft 
and signs of hypotony maculopathy. Indirect cyclopexy closed the visible cleft but did not resolve her hypotony, 
despite neither ultrasonographic nor gonioscopic evidence of an open cleft or communication channel. 
Cryotherapy-induced cyclopexy and subsequent viscoelastic agent fill increased the intraocular pressure back to 
baseline. 
Conclusions: This is the first reported case of cryotherapy correcting hypotony in a patient with no gonioscopic or 
ultrasonographic evidence of a cyclodialysis cleft. It demonstrates the utility of cryotherapy in the management 
of persistent ocular hypotony despite no detectable channel of aqueous outlet.   

1. Introduction 

Cyclodialysis clefts are a rare cause of ocular hypotony arising from 
the disruption of the circumferential insertion of the meridional ciliary 
muscle fibers into the scleral spur. An abnormal secondary pathway for 
the drainage of aqueous humor into the suprachoroidal space is estab-
lished, resulting in chronic ocular hypotony through both increased 
aqueous outflow and decreased aqueous production.1 Blunt ocular 
trauma is the most common cause of cyclodialysis clefts, though iatro-
genic causes secondary to ocular surgery are not uncommon.2 

Many medically refractory glaucoma patients require surgical 
intervention to decrease intraocular pressure (IOP) and prevent vision 
loss. One surgical option, goniotomy, has been shown to be a safe and 
effective means to treat such patients. In multiple studies, there were no 
reports of hypotony at 6 months.3,4 However, in 2019, Shue et al. 
described a patient who developed a cyclodialysis cleft following a 
routine cataract extraction with intraocular lens implant and Kahook 
Dual Blade (KDB, New World Medical, Rancho Cucamonga, CA) 
goniotomy.5 Closure of this patient’s cyclodialysis cleft by repeated 
argon laser photocoagulation was achieved following failure of medical 
management.5 

Many treatment options exist for the management of cyclodialysis 
clefts. Medical management with cycloplegic agents such as atropine, a 

common first line treatment, typically only shows benefit in small clefts. 
Other treatment modalities include laser photocoagulation, transscleral 
diathermy, surgical intervention, and cryotherapy.2 We report a case of 
a post-goniotomy cyclodialysis cleft presenting with hypotony, for 
which the visible cleft was closed with indirect surgical repair, yet the 
IOP remained low. Ultimately, the hypotony was successfully treated 
with cryotherapy. This case presents the unique role of cryotherapy for 
the successful treatment of persistent ocular hypotony after failure of 
resolution following indirect cyclopexy, despite lack of gonioscopic or 
ultrasonographic evidence of a residual cyclodialysis cleft. 

2. Case report 

A 41-year-old female with pigmentary glaucoma of the right eye 
presented to our institution for evaluation of hypotony. The patient was 
diagnosed with pigmentary glaucoma three years prior. Selective laser 
trabeculoplasty initially improved the IOP for over one year; however, 
following inadequate sustained pressure control, a goniotomy was per-
formed. Postoperatively, the IOP ranged from 6 to 8 mmHg in the right 
eye despite treatment with atropine and prednisolone, raising suspicion 
of a cyclodialysis cleft. 

At initial evaluation, her corrected visual acuity was 20/400 in the 
right eye and 20/20- in the left eye. She improved to 20/70- in the right 
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eye with a new manifest refraction, which demonstrated a marked 
unilateral hyperopic shift with over five diopters of anisometropia. 
Applanation tonometry was 3 mmHg and 30 mmHg in the right and left 
eyes, respectively. Slit lamp examination of the right eye demonstrated a 
shallow anterior chamber and a Krukenberg spindle. Indirect gonio-
scopy demonstrated a cyclodialysis cleft to extend from 2 o’clock to 4 
o’clock at the limbus. Fundus examination showed a full optic disc, 
macular folds, tortuous vasculature, and chorioretinal folds throughout 
the periphery, which was attached for 360◦ without visible choroidal 
effusions. Ultrasound biomicroscopy (UBM) confirmed the presence of a 
focal cyclodialysis cleft at 4 o’clock (Fig. 1A). Fundus images and optical 
coherence tomography (OCT) illustrated the presence of macular folds 
and choroidal thickening consistent with hypotony maculopathy 

(Fig. 2A). 
An indirect cyclodialysis cleft repair was performed. After creation of 

a paracentesis incision 180◦ opposite the cleft, cohesive viscoelastic was 
used to inflate the ciliary sulcus. Each arm of a double-armed 10–0 
polypropylene suture on a long, straight STC-6 needle was brought 
through the paracentesis, into the sulcus, and out the sclera in order to 
reattach the ciliary body to the sclera in an ab-interno indirect manner. 
A concurrent goniotomy was done to limit the anticipated post- 
operative IOP spike. Repeat UBM post-operatively did not show a 
cyclodialysis cleft (Fig. 1B), however, IOP in the right eye remained low. 
After five months of consistent hypotony, a second indirect cyclopexy 
combined with cataract extraction and intraocular lens placement was 
performed in an attempt to close any remaining cleft with both the 

Fig. 1. Ultrasound biomicroscopy at the 4 
o’clock region of the patient’s right eye. 
Fig. 1A (initial presentation) shows the 
cyclodialysis cleft at this region. Fig. 1B 
(after indirect cyclopexy) demonstrates 
closure of the cleft, but there are residual 
supraciliary irregularities and fluid. Fig. 1C 
(after second indirect cyclopexy and subse-
quent viscoelastic fill) shows maintained 
closure of the cleft, but fluid remains in the 
supraciliary space. Fig. 1D (resolution after 
cryopexy and subsequent viscoelastic fill) 
shows a closed space and no supraciliary 
fluid.   

Fig. 2. Fundus images (A and C) and OCT findings (B and D) of patient’s right eye. Figures A and B are from initial presentation and show hypotony mac-
ulopathy. Figures C and D show resolution of hypotony maculopathy. 
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surgery and the subsequent inflammatory response. Following this 
procedure, repeat UBM combined with a viscoelastic agent fill showed 
persistent fluid in the supraciliary space at the same location as the prior 
cleft. Still, no cleft could be identified by UBM or gonioscopy (Fig. 1C). 
Of note, the patient reported transient discomfort and a brief period of 
improved acuity in the two days following the viscoelastic fill, which 
suggested the possibility of a transient closure of the cleft due to internal 
viscoelastic tamponade. 

Cryotherapy-induced cyclopexy was performed to induce scarring of 
the presumed persistent track between the anterior segment and the 
suprachoroidal space. The right eye was anesthetized with topical 
proparacaine followed by subconjunctival 2% lidocaine. Under indirect 
ophthalmoscopic control, transconjunctival cryotherapy at -80 C was 
delivered in contiguous applications around the area of cyclodialysis 
cleft at 4:00 and 4:30 positions with double freeze thaw of 20 seconds 
each (Cryomatic Console MKII, 2.5mm mid-reach retinal probe, Keeler, 
Malvern, PA). Indirect ophthalmoscopy confirmed freezing of ciliary 
processes in the treated area. Despite IOP remaining low one month 
postoperatively, the patient reported subjective improvement. A sub-
sequent viscoelastic agent fill resulted in a sustained increase in intra-
ocular pressure, illustrating full closure of remaining communication 
channels (Fig. 1D). Repeat imaging showed resolution of macular folds 
and normal choroidal thickness (Fig. 2B). Her visual acuity improved to 
20/60+ with a new manifest refraction, which demonstrated reversal of 
the previous hyperopic shift. The patient resumed treatment for her 
pigmentary glaucoma with medical management and plans for filtration 
surgery. Right eye IOP throughout patient course is presented in Fig. 3. 

3. Discussion 

The literature surrounding the development of cyclodialysis clefts 
secondary to adult glaucoma procedures is sparse; one instance 
following goniotomy5 and two following Trabectome6,7 are chronicled 
in case reports. Our patient represents the second reported case of 
cyclodialysis cleft formation post-goniotomy. It is likely, however, that 
there are non-reported cases of cyclodialysis clefts and hypotony, 
possibly due to minimal hypotony or spontaneous resolution. In our 
patient’s case, in particular, difficulty to distinguish the heavily pig-
mented trabecular meshwork from other angle structures may have 
increased the likelihood of iatrogenic cyclodialysis cleft formation. 
However, a prior study comparing results of Trabectome in patients with 
pigmentary glaucoma to primary open angle glaucoma showed no in-
crease in post-operative complications.8 

Treatment of post-operative hypotony maculopathy requires 

correction of underlying low IOP, generally through anterior segment 
surgery. Improved prognosis tends to be tied to earlier detection and 
correction of hypotony maculopathy.1 However, according to one case 
report, correction of hypotony led to visual improvement despite seven 
years of hypotony maculopathy.9 

Cryotherapy is a less commonly used approach to treating cyclo-
dialysis clefts, though it has been used successfully to close cyclodialysis 
clefts and normalize intraocular pressures in multiple cases.10–13 Cryo-
therapy was utilized in these instances as a less invasive procedure prior 
to the more invasive cyclopexy, whereas our patient underwent cryo-
therapy after failed response to two indirect cyclopexies. 

The most unique quality of our patient’s case was her continued 
hypotony despite ultrasound evidence of cyclodialysis cleft closure. 
With continued hypotony, suspicion remained for a small residual fluid 
channel unable to be detected via gonioscopy or on ultrasound. Exam-
ination of clefts is often difficult, as any undue pressure on the globe can 
appear to reapproximate the defect. However, a true cleft remained 
unseen even when viscoelastic was used to fill the anterior chamber. 
Cryotherapy to the region of the prior cleft ultimately corrected the 
patient’s hypotony. The increase in IOP secondary to cryotherapy and 
viscoelastic agent fill was primarily due to the closure of the commu-
nication channel, temporary blockage of the trabecular meshwork, and 
direct pressure from the viscoelastic agent. Additionally, post- 
cryotherapy under-perfusion of the nearby trabecular meshwork can 
lead to reduced aqueous outflow and a spike in pressure. This is the first 
reported case of cryotherapy correcting hypotony in a patient with no 
gonioscopic or ultrasonographic evidence of a cyclodialysis cleft. 

4. Conclusions 

Our patient’s case demonstrates the utility of cryotherapy in the 
management of a patient with persistent ocular hypotony despite no 
visual evidence of a cyclodialysis cleft, but in which a clinical history 
suggests continued aqueous egress into the suprachoroidal space. 
Cryotherapy of the region near a previous cyclodialysis cleft should be 
considered as a treatment option for patients with hypotony refractory 
to cyclopexy. 
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