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Background: Micropulse transscleral diode cyclophotocoagulation (MP-TSCPC) has been developed as an alternative and safer 
approach to cyclodestructive procedures. While MP-TSCPC has an improved safety profile, reported complications of this procedure, 
though uncommon, include anterior chamber inflammation, mydriasis, hypotony, macular edema, corneal edema, phthisis bulbi, 
vitreous hemorrhage (VH), and conjunctival hemorrhage.
Case Presentation: We report a case of a 76-year-old male who underwent uneventful MP-TSCPC for the left eye due to moderate 
primary-open angle glaucoma. A few days following the procedure, dense VH developed without hyphema or suprachoroidal 
hemorrhage. The VH persisted despite observation, and pars plana vitrectomy was performed, the patient recovered quickly, and 
achieved a visual acuity of 6/12 with an intraocular pressure of 10 mmHg.
Conclusion: MP-TSCPC is considered a safe and effective procedure in glaucoma management. However, the treating ophthalmol
ogist should always be aware of rare but potentially serious complications. In our case report, we report a case of dense VH without 
hyphema or suprachoroidal hemorrhage following MP-TSCPC.
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Introduction
Traditional transscleral diode cyclophotocoagulation (TSCPC), or continuous wave transscleral diode cyclophotocoagulation 
(CW-TSCPC), has been widely utilized since its production during the end of the past century. In this procedure, the 
pigmented epithelium layer of the ciliary body is targeted by a diode laser to destroy this structure and thus decrease 
production of aqueous humor.1–3 However, the continuous mode adopted in the CW-TSCPC can result in considerable ocular 
tissue damage, which leads to several complications, such as chronic hypotony, choroidal detachment, uveitis, phthisis bulbi, 
and sympathetic ophthalmia. Accordingly, micropulse transscleral diode cyclophotocoagulation (MP-TSCPC) has therefore 
been introduced as a safer alternative.4 The principle of MP-TSCPC is focused on directing the laser energy at the pars plana in 
repetitive, short pulses separated by cooling periods. It is theorized that the cooling periods allow the ocular tissues to scatter 
heat energy, thus preventing them from reaching coagulative threshold, with subsequent minimization of the ocular tissue 
damage and much less reported complications.5 Recent cadaveric investigations revealed that MP-TSCPC caused less tissue 
disruption to the ciliary body compared with CW-TSCPC treatments.6 The most commonly reported adverse effects after MP- 
TSCPC are mild and transient. They include anterior chamber reaction, pain, transient spikes in intraocular pressure (IOP), and 
corneal edema. Rare instances of persistent hypotony, choroidal detachment, permanent vision loss, and phthisis bulbi have 
been reported2 Vitreous hemorrhage post- MP-TSCPC is a rare complication and only reported three times previously.7,8 In 
this case, we report the development of vitreous hemorrhage (VH) after MP-TSCPC.
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Case Presentation
A 76-year-old male, not known to have any medical illness, presented to our service with advanced primary open-angle 
glaucoma (POAG) in the right eye and moderate POAG in the left eye. Both eyes were uncontrolled by maximum tolerated 
medical therapy (including dorzolamide/timolol twice a day, brimonidine three times a day, and bimatoprost once a day). The 
patient has no history of anticoagulant use, hypertension, diabetes mellitus, cardiovascular diseases, other atherosclerotic 
diseases, ocular trauma, previous ocular surgery, or previous history of choroidal hemorrhage. The best-corrected visual acuity 
was 6/24 in both eyes, and the IOP was 32 mmHg in the right eye and 24 mmHg in the left. Anterior segment exam showed 
bilateral nuclear sclerosis. The posterior segment was unremarkable in both eyes apart from optic disc cupping which was 
more advanced in the right eye. The axial length was within the normal range. Ahmed glaucoma drainage device was 
implanted in the right eye successfully. The postoperative course was uneventful, and the IOP was controlled thereafter in the 
low teens. Uneventful MP-TSCPC under peribulbar anesthesia (using a combination of lidocaine and bupivacaine) was 
performed in the left eye using a MicroPulse P3 probe (utilizing the wavelength of 810 nm) with the Iridex Cyclo® G6 
(IRIDEX, Mountain View, CA, USA) under the following settings: 2500mW× 80s ×31.3% duty cycle/ hemisphere.

In the first week after the procedure, the patient exhibited deterioration of visual acuity associated with pain in the left 
eye. The examination revealed a best-corrected visual acuity of counting fingers at 1-meter, low IOP (4 mmHg), severe 
+3 anterior chamber reaction with pupillary membrane, and serous choroidal effusion (Figure 1). The patient commenced 
on intense topical prednisolone eye drops and cycloplegic agents. The patient improved gradually over two weeks; the 
anterior chamber reaction and choroidal effusion were resolved and IOP built up to 10 mmHg. One week later (4 weeks 
from the MP-TSCPC), the vision dropped suddenly to hand motion, and the dilated fundus examination revealed dense 
VH with no evidence of retinal detachment or choroidal hemorrhage on B scan (Figure 2). This VH persisted and showed 
no improvement over the period of one month of observation. Accordingly, the patient underwent pars plana vitrectomy 
to treat the non-clearing VH. A standard uneventful 3-port 25G pars plana vitrectomy with phacoemulsification and 
posterior chamber intraocular lens implant were performed. There were no retinal breaks or detachments identified 
intraoperatively. The visual acuity recovered to 6/12 after surgery with IOP around 10 mmHg over the follow-up period.

Discussion
To the best of our knowledge, this is the first report of late-onset isolated VH (without hyphema or choroidal hemorrhage) 
following MP-TSCPC. Three previous cases of VH following MP-TSCPC with different scenarios were reported in the 
literature. Aldaas et al report a case of choroidal hemorrhage and VH after MP-TSCPC in a myopic 82-year-old female 

Figure 1 B-scan one week after the procedure revealing serous choroidal effusions (red star).
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who presented with blurry vision and pain in her right eye one day after MP-TSCPC and was found to have VH and 
choroidal hemorrhage.7 Although the choroidal hemorrhage resolved with steroids, the VH required pars plana 
vitrectomy.7 Shah et al reported two cases of hyphema and VH after the application of MP-TSCPC. The first case was 
a myopic 82-year-old woman with bilateral severe POAG for which she underwent MP-TSCPC of the right eye and at 
one week, a settled 2 mm hyphema and VH confirmed by B-scan were noted. At three months, the patient had 
a reasonable visual acuity, IOP of 12 mmHg and resolving VH, and the retina consultation deferred any surgical 
intervention.8 The second case was a patient with bilateral moderate-stage POAG who underwent MP-TSCPC in both 
eyes. At 2 weeks, the visual acuity of the right eye was counting fingers at one foot, IOP was 11 mmHg, and B scan 
revealed dense VH. The VH resolved spontaneously and, pars plana vitrectomy was not needed.8 Table 1 summarizes the 
4 cases of VH after MP-TSCPC.

While MP-TSCPC has an improved side effect profile when compared to CW-TSCPC, complications of this 
procedure have not been well established. The most common complications noted are anterior chamber inflammation, 
mydriasis, hypotony, macular edema, loss of visual acuity, corneal edema, phthisis bulbi, superficial punctate keratitis, 
and conjunctival hemorrhage in no particular order.3 VH is a rare postoperative complication of non-incisional ciliary 
ablation surgeries, and VH after MP-TSCPC procedures typically does not occur in isolation and, instead, has been 
associated with coexisting suprachoroidal hemorrhage or hyphema.7 Chen et al conducted a study on 60 eyes of 
Taiwanese patients who underwent MP-TSCPC, and none of the eyes developed VH.4 Moreover, Varikuti et al studied 
the outcomes of MP-TSCPC on 61 eyes and they reported no VH in any of the cases.9 Furthermore, Murtaza et al 
investigated the effect of MP-TSCPC on 115 eyes, and they also reported no VH in their study.3 Risk factors have been 
identified and these include high myopia, aphakia, vitrectomized eyes, high preoperative IOP, sudden reduction in IOP, 
and postoperative hypotony. Furthermore, systemic hypertension, preoperative anticoagulation use, atherosclerotic 
diseases were also significant systemic risk factors.10–12 The delayed hemorrhagic complications following glaucoma 
procedures typically occur days following the procedure in comparison to the intraoperative nature of the early type.13

Theories that may explain the development and pathophysiology of VH after the CW-TSCPC include direct trauma of 
the diode laser energy in the ciliary body and the pars plana.14 However, theories that may explain VH after MP-TSCPC 
may include rupturing or leaking of blood due to sudden variations in IOP that compress or decompress these vessels. In 
our patient, post-procedure hypotony may be a contributing factor in the development of VH, as the IOP dropped to 
4 mmHg after the procedure. Other risk factors13 such as the use of anticoagulant, uncontrolled hypertension, athero
sclerosis, high myopia, aphakia or pseudophakia, previous ocular trauma, previous intraocular surgery, and a previous 
history of choroidal hemorrhage, were not reported in our patient. Certain maneuvers, such as excessive pressure on the 
globe during surgery and retrobulbar anesthetic injections, may obstruct vortex venous and contribute to the development 

Figure 2 B scan four weeks after the procedure showing dense VH (red star).
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Table 1 Summary for Cases of VH After MP-TSCPC

Author Age Laterality Gender Type of 
Glaucoma

Anti-Glaucoma Presentation Time to VH (Post 
MP-TSCPC)

Risk Factors Treatment Outcome

Aldaas et al7 82 years Right Female Moderate to 
advance POAG

Bimatoprost and netarsudil VH and choroidal 
hemorrhage

One day High myope PPV No VH, BCVA of 
20/70

Shah et al/ case 18 82 years Right Female Advance POAG Brinzolamide/brimonidine and 
bimatoprost

VH and hyphema One week High myope, previous SLT and 
cataract surgery

Observation No VH, BCVA of 
20/80

Shah et al/ case 28 51 years Right Male Moderate POAG Brimonidine/timolol and 
bimatoprost

VH and hyphema High myope Observation Clearing VH, 
BCVA of 20/200

Shihadeh et al 
(current report)

76 years Left Male Advance POAG Dorzolamide/timolol, 
brimonidine, and bimatoprost

Isolated VH, 
hypotony, and uveitis

4 weeks None PPV No VH, BCVA of 
6/12

Abbreviations: VH, vitreous hemorrhage; POAG, primary open angle glaucoma; PPV, pars plana vitrectomy; BCVA, best-corrected visual acuity; MP-TSCPC, micropulse transscleral diode cyclophotocoagulation.
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of VH.7 The decision was to proceed with pars plana vitrectomy to clear the VH as persistent VH has many clinical 
implications. Persistent non-clearing VH can contribute to more advanced glaucoma, proliferative vitreoretinopathy, 
obscuring the underlying pathology, and hemosiderosis bulb.15 Limitations to this study include being a single-patient 
case report and the absence of some perioperative details.

In conclusion, MP-TSCPC is considered a proper alternative procedure to CW-TSCPC as reported in many articles in 
the literature. However, MP-TSCPC is not without complications, and certain serious complications in a susceptible 
patient may develop. Accordingly, comprehensive medical and ocular history should be taken, adequate ocular examina
tion should be performed, and risk factors for these complications should be adjusted. In our case report, we report the 
first case of severe uveitis and dense VH following MP-TSCPC. Further studies may be necessitated to understand the 
mechanisms of VH following MP-TSCPC.

Abbreviations
TSCPC, Traditional transscleral diode cyclophotocoagulation; CW-TSCPC, continuous wave transscleral diode cyclo
photocoagulation; MP-TSCPC, Micropulse transscleral diode cyclophotocoagulation; VH, vitreous hemorrhage; POAG, 
primary open angle glaucoma; IOP, intraocular pressure.
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