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A B S T R A C T   

Purpose: To report a case of ciliary body metastasis with uncontrolled glaucoma that was successfully treated 
with micropulse transscleral laser therapy (MPTLT). 
Observations: A case of a 44-year-old female with uncontrolled glaucoma secondary to ciliary body metastasis 
from pulmonary adenocarcinoma. Antiglaucoma medications, intravitreal ranibizumab injection and local 
radiotherapy were ineffective in reducing her intraocular pressure (IOP) and ocular pain. MPTLT using a power 
setting of 2,000 mW, 31.3% duty cycle, and 140 seconds over 180 degrees demonstrated favorable IOP reduction 
(from 31 to 8 mmHg) on the first postoperative day without either ocular pain or postoperative complications. 
IOP remained controlled until she died from hemoperitoneum 18 days after hospital discharge. 
Conclusions and importance: MPTLT can be a safe and effective procedure for IOP control in intraocular metastasis 
patients with uncontrolled glaucoma.   

1. Introduction 

Secondary glaucoma caused by iridociliary metastases is a relatively 
rare condition which does not respond well to intraocular pressure (IOP) 
control using medications.1–4 Ciliary body metastasis accounts for 
approximately 2% of uveal metastasis.5 Two-thirds of patients with 
ciliary body metastasis have secondary ocular hypertension.6 The un-
derlying mechanisms of elevated IOP include direct tumor invasion of 
the anterior chamber angle, anterior segment neovascularization, angle 
closure from forward movement of lens-iris diaphragm, secondary 
pigment dispersion, or any combination thereof.6,7 

Diode laser transscleral cyclophotocoagulation and laser trabeculo-
plasty are preferred treatment options for uncontrolled IOP secondary to 
uveal metastases because incisional glaucoma surgery can lead to 
extraocular and systemic spreading of the tumors.7,8 Several studies 
reported the efficacy of continuous wave diode laser cyclo-
photocoagulation (CW-CPC) in this group of patients.2,9 Micropulse 
transscleral laser therapy (MPTLT) is a recent treatment modality for 
glaucoma approved by the United States Food and Drug Administration 

(USFDA) in 2015. MPTLT is different from conventional CW-CPC as the 
laser power in MPTLT is emitted using an on-and-off mode which pro-
tects adjacent tissues from thermal damage and reduces serious com-
plications such as hypotony and phthisis bulbi.10,11 The proposed 
mechanisms of IOP reduction are a diminution of aqueous production 
and aqueous outflow enhancement of both trabecular and uveoscleral 
outflows.12 MPTLT has been used effectively and safely for both re-
fractory glaucoma and for glaucoma patients with good central vision.13 

The IOP reduction effect can be evidenced after the first postoperative 
day, while the laser is repeatable if IOP rises thereafter.14 Recently, 
MPTLT was successfully used to control IOP in ciliary body melanoma.15 

However, the use of MPTLT has been rarely reported in secondary 
glaucoma from intraocular metastasis. We report one case of ciliary 
body metastasis with uncontrolled glaucoma that demonstrated IOP 
reduction using MPTLT. 

2. Case report 

A 44-year-old Thai woman presented to the outpatient clinic 
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complaining of right eye pain and blurry vision for 2 days. The patient 
had been diagnosed 8 months earlier with advanced stage pulmonary 
adenocarcinoma with pleural metastasis and treated with carboplatin 
and gemcitabine. After the first cycle of chemotherapy, her medications 
were withheld due to thrombocytopenia. She had a history of acute 
massive pulmonary embolism and acute left middle cerebral artery 
infarction treated with recombinant tissue plasminogen activator (rtPA) 
and continued with enoxaparin. 

IOP in the right eye was 59 mmHg using the Goldmann applanation 
tonometer with visual acuity (VA) of hand motion. Right relative 
afferent pupillary defect (RAPD) was positive. Slit-lamp biomicroscopy 
showed conjunctival injection with microcystic edema of the cornea. 
The anterior chamber was filled by 2.5 mm of hyphema. There were 
multiple temporal whitish irregular iris masses at 7–10 o’clock associ-
ated with peripheral anterior synechiae (PAS) and neovascularization of 
the iris (Fig. 1A). Posterior synechiae were identified encompassing 
approximately 300 degrees (from 10 to 8 o’clock in the clockwise di-
rection). Fundus could not be evaluated due to media opacity. Her left 
eye examination was unremarkable with IOP of 14 mmHg, VA of 20/50, 
and cup-to-disc ratio (CDR) of 0.3. The ciliary body mass was observed 
by ultrasound biomicroscopy (UBM) showing heterogeneous hyper-
echogenicity with multiple cystic lesions at 7–10 o’clock with PAS and 
adjacent scleral thickening (Fig. 2). 

The iris and ciliary body masses were presumed to be metastatic from 
pulmonary adenocarcinoma. The patient was diagnosed as having sec-
ondary glaucoma due to the tumors. She was admitted and started 
therapy with topical 0.005% latanoprost, combination of 2% dorzola-
mide/0.5% timolol maleate, 0.15% brimonidine, 1% prednisolone ace-
tate, oral acetazolamide at 1,000 mg/day and oral glycerin at 1 mg/kg/ 
dose every 6 hours. Anterior chamber paracentesis was performed to 
investigate for cytology, which showed a negative result for malignancy. 
Results of magnetic resonance imaging (MRI) of the brain and orbit 
demonstrated a focal thickening of the anterior sclera in the right eye, 
involving uvea and ciliary body. No brain lesions were found. After 
informed consent was obtained, a single intravitreal injection of 0.5 mg 
ranibizumab was administered to treat neovascularization. Two days 
after the injection, the iris masses decreased in size and iris neo-
vascularization rapidly regressed and completely disappeared. Palliative 
local radiotherapy with 30 Gy in 10 fractions was performed to decrease 
the size of the ciliary body tumor. After 3 days of radiotherapy, fundus 
examination showed mild optic disc edema and multiple subretinal 
dome-shaped infiltrations with preretinal hemorrhage. 

Even with the use of antiglaucoma medications, the patient’s IOP 
was still in the range of 30–50 mmHg. She continued to feel discomfort 
and repeated anterior chamber paracenteses were performed to relieve 
the pain. After 13 days of intravitreal ranibizumab injection and 7 days 
of local radiotherapy, MPTLT was performed with a power setting of 
2,000 mW and a duty cycle of 31.3%. The handheld probe was moved 
along at 180 degrees covering both the superonasal and inferonasal 
quadrants to avoid the ciliary body mass over a 140-s period. One day 

after performing MPTLT, IOP decreased from 31 mmHg preoperatively 
to 8 mmHg with neither pain nor early ocular complications. Systemic 
antiglaucoma medications were tapered off and IOP was controlled with 
0.15% brimonidine monotherapy within 3 days postoperatively and on 
the hospital discharge date. Eighteen days after discharging from the 
hospital, the patient died from hemoperitoneum suspected from liver 
metastasis. 

3. Discussion 

MPTLT is an alternative treatment option for IOP control in patients 
with intraocular metastases. The management of metastatic cancer is 
generally palliative, depending on the clinical condition of the patients, 
and aims to relieve symptoms and improve quality of life for their 
remaining life span.16 To our knowledge, this is the first case report 
showing a favorable result of MPTLT in a patient with metastatic 
adenocarcinoma of lung to ciliary body. 

In our case, MPTLT (total energy of 87.64 J over 180 degrees) 
reduced IOP by approximately 74% (from 31 to 8 mmHg) from the 
baseline and remained stable for three days without additional systemic 
medication until hospital discharge. This result was similar to a previous 
study using MPTLT for IOP reduction in ciliary body melanoma (93.9 J 
over 270 degrees) which showed an IOP reduction of 63% at 5 months 
postoperatively.15 Sanchez et al. also reported that low total energy (100 
J or less) generally provided an IOP reduction of approximately 30%.12 

El Harazi et al. demonstrated that CW-CPC decreased IOP from 45 to 20 
mmHg (56% reduction) after 2 months postoperatively in a patient with 
glaucoma secondary to iris metastasis from breast cancer.2 Chen et al. 
also showed that CW-CPC was effective in IOP control in refractory 
glaucoma secondary to iris melanocytoma for up to 15 months (from 40 
to 20 mmHg, 50% reduction).9 Even though both MPTLT and CW-CPC 

Fig. 1. Slit-lamp examination before receiving 
treatment. There were multiple temporal whitish 
irregular iris masses at 7–10 o’clock associated with 
peripheral anterior synechiae and neo-
vascularization of the iris. The hyphema was also 
seen in anterior chamber.(A) Slit-lamp examination 
16 days after intravitreal ranibizumab injection, 10 
days after local radiation, and 3 days after micro-
pulse transscleral laser therapy, the iris masses 
decreased in size and neovascularization of the iris 
completely disappeared.(B).   

Fig. 2. Ultrasound biomicroscopy showed heterogeneous ciliary body mass 
(white arrow) in the right eye with hyperechogenicity and multiple cystic le-
sions at 10 o’clock with peripheral anterior synechiae and adjacent scleral 
thickening (white arrowhead). 
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are non-invasive repeatable procedures, MPTLT is probably superior to 
CW-CPC for several reasons. Firstly, the cooling effect of MPTLT has 
demonstrated significantly fewer serious complications10,11 and can be 
used safely in patients with good visual potential.13 Secondly, MPTLT 
has shown better efficacy, especially in tumor-related patients. This is 
possibly due to the effect of tumor regression from concurrent treat-
ments such as radiotherapy.15 Lastly, MPTLT delivers faster IOP 
reduction than CW-CPC.14 

Anti-vascular endothelial growth factors (VEGF), including ranibi-
zumab and bevacizumab, have been reported to improve IOP control in 
uveal metastases. Makri et al. found that intravitreal ranibizumab was 
effective in IOP reduction in neovascular glaucoma and regression of iris 
metastases with refractory glaucoma.4 Intravitreal injection of bev-
acizumab also demonstrated similar results in patients with iridociliary 
metastases from various primary sites of cancer including small cell lung 
cancer.3,17 For our patient, we decided to use intravitreal ranibizumab 
because the patient was previously diagnosed with a pulmonary em-
bolism. Regarding the differences in molecular weight and structure, 
ranibizumab has been found to be associated with fewer thromboem-
bolic events compared to bevacizumab.18 Although IOP reduction effect 
can be achieved using anti-VEGF, some patients still had uncontrolled 
IOP due to extensive PAS.17 

Local radiation is primarily used to treat radiosensitive metastatic 
tumors including iridociliary tumors which may also improve IOP con-
trol from the regression of the tumors.19 In our patient, local radiation 
and intravitreal ranibizumab produced both tumor size reduction and 
regression of neovascularization. However, these treatment modalities 
were ineffective in IOP control. The failure of IOP control was possibly 
related to extensive anterior chamber angle involvement of the tumor. 
MPTLT was then performed as the patient suffered from painful ocular 
hypertension. 

The prognosis of intraocular metastasis is generally poor with 5-year 
survival of 13% in patients with primary lung cancer.5 The median 
survival time following intraocular metastasis was approximately 6 
months in patients with lung cancer.20 Painful uncontrolled glaucoma 
can cause deleterious effects on the patient’s physical and mental health 
and overall quality of life as witnessed in our patient. MPTLT provided 
rapid IOP reduction in our case with alleviation of severe ocular pain. 
The patient could then be discharged from the hospital to spend the rest 
of her time with family at home significantly improving her quality of 
life. Since the patient got worse from complications resulting from 
advanced stage of the disease and died soon after the procedure, we 
could not evaluate long-term efficacy and late complications of MPTLT 
in treating uncontrolled glaucoma secondary to ciliary body metastasis. 
Based on this case and previous findings, MPTLT should be considered as 
an alternative treatment option in patients with painful uncontrolled 
glaucoma due to intraocular metastasis. 

4. Conclusion 

MPTLT can be a safe and effective procedure for IOP control in 
intraocular metastasis patients with uncontrolled glaucoma. 
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