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CASE REPORT

A Case of Schwartz-Matsuo Syndrome with Electron 
Microscopic Findings

Murat Garlı1 , Banu Açıkalın2 , Ahmet Altun3 , Seyhun Solakoğlu4 , Murat Yamiç5

ABSTRACT

A 45-years-old man presented with decreased vision in his left eye. His best corrected visual acuity was 0,7 OD and 0,4 OS.  1+ cells 
were detected in his left eye without keratic precipitate(kp), ciliary injection or iris synechiae and intraocular pressure (IOP) was 46 
mmHg. Fundus examination showed a total rhegmatogenous retinal detachment in the lower quadrant of the left eye. Due to elevated 
IOP, 1+ cells in the anterior chamber, regmatogenous retinal detachment and absence of kp, ciliary injection the diagnosis was Schwartz-
Matsuo Syndrome. Pars plana vitrectomy operation was performed for retinal detachment after the diagnosis. As predicted, a peripheral 
retinal tear was detected during pars plana vitrectomy and surgery resulted with normalization of the IOP. Antiglaucoma medication 
was stopped 2.5 months postoperatively. Electron microscopic examination of aqueous specimen demonstrated photoreceptor outer 
segments in varying stages of degeneration. We evaluated clinical and imaging fi ndings of this Schwartz-Matsuo Syndrome which is 
rarely seen but important because the underlying treatable cause of elevated IOP may be overlooked.
Keywords: Schwartz-Matsuo Syndrome, retinal detachment, glaucoma, photoreceptor.
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increases with blockage of the aqueous humor outfl ow by 
obstruction of the trabecular meshwork with photoreceptor 
outer segments passing through the subretinal space after 
retinal detachment.4 In this syndrome, the elevated IOP is 
resistant to corticosteroids and antiglaucoma treatment, 
but it usually returns to normal after a successful retinal 
detachment surgery. Previous intraocular surgery or ocular 
trauma can cause this syndrome by causing midperipheral 
tears.3,5

Case

A 45-years-old man presented to our clinic with decreased 
vision in his left eye. His best corrected visual acuity was 
0,7 OD and 0,4 OS. His right anterior segment was normal. 
His left anterior chamber contained 1+ cells but no keratic 
precipitate (kp), ciliary injection or iris synechiae. The 
IOP at presentation was 12 mmHg OD and 46 mmHg OS. 
The patient had no history of trauma or surgery, but had 
myopic refractive error (−0.75 OD; −1.25 OS). Dilated 
fundus examination revealed a recent total macula-off 

INTRODUCTION

Patients with rhegmatogenous retinal detachment 
generally have low intraocular pressures (IOP).1 Elevated 
IOP secondary to rhegmatogenous retinal detachment 
was fi rst described by Ariah Schwartz in 1973 an entity 
commonly known as Schwartz syndrome.2 In a large retinal 
detachment case series, glaucoma was detected in 9.5% 
of patients, ocular hypertension in 6.5% and Schwartz-
Matsuo syndrome in 2.1% on average.3

Schwartz-Matsuo Syndrome is defi ned as a condition 
characterized by uveitis developed without ciliary 
injection or kps, rhegmatogenous retinal detachment with 
oral dialysis or non-pigmented ciliary epithelial tears, 
presence of external segments of photoreceptor cells in 
aqueous humor and elevated IOP which normalizes after 
vitrectomy.4,5 In this syndrome, tears are generally seen 
in the non pigmented epithelium of the pars plicata or 
pars plana of the ciliary body, or in around the vitreous 
base such as oral dialysis.5 It is thought that the IOP 
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retinal detachment and irregular optic disc margins in the 
left eye. Fundus examination was normal in the right eye. 
Posterior B-scan ultrasonography of the left eye revealed 
no pathology other than a total retinal detachment (Figure 
1). In addition, cranial and orbital magnetic resonance 
imaging was performed in order to exclude the possibility 
of uveitis with ocular hypertension due to neoplastic 
etiologies in the differential diagnosis of our patient whose 
left optic disc margins were irregular. Imaging results were 
normal. At the begining medical treatment was as follows: 
300 cc intravenous mannitol 20% and oral acetazolamide 
250 mg three times a day, topical dexamethasone 
0.1% four times a day, dorzolamide 2% + timolol 0.5% 
combination two times a day, brimonidine 0.2% two times 
a day, cyclopentolate hydrochloride %1 three times a day 
and oral potassium one time a day. Half an hour after the 
initiation of medical treatment, the IOP was reduced to 28 
mmHg in the left eye. 

Our patient underwent a successful 23 Gauge pars plana 
vitrectomy with the diagnosis of Schwartz-Matsuo 
Syndrome. A 3x4 mm full-thickness retinal tear was detected 
in the form of a 'L' shape at the superior temporal region 
near the pars plana. After the retina was reattached, 360 
degree 4-line photocoagulation was performed around the 
retinal tear. 1000 cSt (centistokes) silicon oil was used as an 
internal tamponade agent in the surgery. No intraoperative 
complications were developed. The obtained aqueous 
sample during the surgery was fi xed with gluteraldehyde 
and kept at 4°C after consulting with İstanbul Faculty of 
Medicine Department of Pathology. The sample was sent 
to İstanbul Faculty of Medicine Department of Histology 

to conduct an electron microscopic examination. In the 
postoperative period, topical moxifl oxacin 0.5% eight 
times a day, prednisolone acetate 1% eight times a day 
and cyclopentolate hydrochloride 1% three times a day 
were initiated. On the fi rst day postoperatively the retina 
was fully attached. The IOP was 37 mmHg OS. 300 cc 
intravenous 20% mannitol was administered and oral 
acetazolamide 250 mg three times a day was initiated. 
On the second postoperative day, his IOP decreased to 19 
mmHg OS. The oral acetazolamide treatment was tapered 
off by reducing the dosing. His IOP was 12 mmHg OS 
in the control examination performed 1 week after the 
operation (with topical dorzolamide 2%, timolol 0.5% 
and brimonidine 0.2%). No subretinal fl uid or cystic 
changes were detected on OCT performed 2 weeks after 
surgery. The topical antiglaucoma drugs were tapered off 
by decreasing dosage and the IOP improved to 16 mmHg 
without medication after 2.5 months of operation.

The outer segments of photoreceptor cells which were 
partially or completely disrupted were observed in the 
electron microscopic examination of aqueous specimen of 
our patient. The outer segments were found to have intact 
or disrupted lamellar structures (Figures 2 and 3). Based on 
these fi ndings the diagnosis was confi rmed as Schwartz-
Matsuo Syndrome.

DISCUSSION

Schwartz-Matsuo Syndrome is a very rare syndrome. Due to 
the fact that it can be confused with other diseases, the delay 
in diagnosis and treatment can result in severe vision loss. 
Unlike what is expected for most of the rhegmatogenous 
retinal detachments, in this sydrome the IOP is high and 
there is an anterior chamber reaction without kp and ciliary 
injection. Our patient had 1+ anterior chamber reaction and 
unilateral open-angle glaucoma associated with peripheric 
rhegmatogenous retinal detachment with a retinal tear in 
the temporal periphery. The risk factors for Schwartz-
Matsuo Syndrome include young age, male sex, history of 
trauma and peripheral retinal tears.2,5 Our patient was 45 
years old and had no history of trauma. 

Before a diagnosis of open-angle glaucoma secondary to 
retinal detachment is made, three conditions should be 
differentiated.2 The fi rst and most common group is that 
of retinal detachment occurring in an eye with preexisting 
chronic open angle glaucoma. The clues to this diagnosis are 
the bilaterality of the glaucoma and the presence of typical 
glaucomatous changes of the optic disks; so glaucomatous 
changes are seen in the other eye which is not detached. 
We excluded fi rst group because our patient didn’t have a Figure 1: Posterior B-scan ultrasonography of the left eye.



previous diagnosis of glaucoma and the optic nerve head 
and the IOP was normal in the right. In addition, retinal 
detachment secondary to pilocarpine use in glaucoma cases 
due to vitreofoveal traction by displacement of the lens and 
vitreous to the anterior chamber should also be included 
in the differential diagnosis.6 We have also ruled out this 
diagnosis since our patient didn’t use topical pilocarpine.

In the second group, glaucoma is secondary to subacute or 
chronic uveitis. A non-rhegmatogenous retinal detachment 
may be caused by the uveitis. A retinal detachment may 
also be rhegmatogenous and unrelated to the uveitis. 
If uveitis is the primary process, kp, iris atrophy, ciliary 
injection, anterior and posterior synechiae are likely to be 
present. None of these fi ndings were present in our patient. 
In the third group, elevated IOP and retinal detachment 
share common underlying etiology or association such as 
Marfan’s syndrome, Stickler’s syndrome, angle-recession 
glaucoma and traumatic retinal detachment.7 Our patient’s 
fi ndings were incompatible with these diagnoses.

Occasionally diagnostic conclusions may have to 

await the fi ndings in the postoperative course. If uveitis 
subsides promptly after retinal reattachment surgery and 
IOP readings normalize within a few weeks after retinal 
reattachment, the evidence would suggest that retinal 
detachment had been the primary etiological factor for both 
uveitis and glaucoma. If, on the contrary, the glaucoma and 
abnormal aqueous dynamics persist, it is more likely that 
the glaucoma is either a chronic open angle type or that it 
has occurred secondarily to a condition other than retinal 
detachment.

Matsuo and colleagues found a great number of 
photoreceptor outer segments and few cells in the electron 
microscopic examination of anterior chamber fl uids of 
seven cases with Schwartz-Matsuo syndrome.5 In all 
cases the cells in aqueous humor disappeared after retinal 
detachment surgery and the IOP returned to normal. They 
etiologically suggested that the outer segments of the 
photoreceptors occlude the trabecular meshwork passing 
from subretinal space to the aqueous humor. Lambrou 
and associates found decreased outfl ow facility in human 

410 A Case of Schwartz-Matsuo Syndrome with Electron Microscopic Findings

Figure 2: Transmission electron microscopic examination of aqueous specimen showing outer segments 
of photoreceptor cells (indicated by the arrow) (5μm).

Figure 3: Transmission electron microscopic examination of aqueous specimen showing outer segments 
of photoreceptor cells (indicated by the arrow) (2μm).
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eye-bank eyes and cat eyes in vivo following injection 
of retinal rod outer segments into the anterior chamber 
and demonstrated that these accumulate in the trabecular 
region and the IOP rises.4

After retinal detachment surgery, our patient's IOP quickly 
returned to normal and the reaction in the anterior chamber 
disappeared. Despite the precise cause of IOP elevation in 
our patient is unclear, in accordance with the mechanism of 
the Schwartz-Matsuo syndrome, we have detected a large 
number of photoreceptor cell outer segments in electron 
microscopic examination of aqueous specimen of our 
patient.

Photoreceptor outer segments and glycosaminoglycans 
produced by visual photoreceptor cells have been identifi ed 
in the aqueous of patients with retinal detachment who do 
not have elevated IOP.7 Thus, the presence of photoreceptor 
outer segments in the aqueous does not necessarily 
produce Schwartz-Matsuo syndrome. It appears that 
Schwartz-Matsuo syndrome may occur following release 
of a suffi ciently large quantity of outer segments into the 
aqueous, due perhaps to the size and position of the retinal 
break or the size of the detachment. Breakdown products 
of outer segments may also contribute to the reduction of 
outfl ow facility and elevation of IOP in Schwartz-Matsuo 
syndrome. 

Yalvaç et al. reported two cases of Schwartz-Matsuo 
syndrome with post-traumatic retinal dialysis and 
peripheral retinal tears respectively. Their patients’ IOP 
also normalized after retinal detachment surgey8. There 
are various reports of photoreceptor outer segments in the 
aqueous humor in cases of Schwartz-Matsuo syndrome in 
the literature.9-12 In addition, Clark et al. described a case 
of photoreceptor outer segment glaucoma with electron 
microscopic evidence of photoreceptor outer segments in 
the trabecular meshwork recently.13 However, contrary to 
the original description by Schwartz and Matsuo, the IOP 
in their patient did not normalize after the surgery.

The prognosis for patients with Schwartz-Matsuo 
syndrome which is rarely seen is good. Vision remains 
stable following retinal reattachment surgery. Our 
patient’s best corrected visual acuity was 0,4 OS and 
remained stable postoperatively. Microstructural ischemic 
irreversible retinal damage associated with macula-
off total retinal detachment may be the reason why our 
patient's visual acuity did not improve postoperatively. The 
IOP may return to normal within days following surgical 
reattachment of the retina. However, as illustrated by 
our case, antiglaucoma medications may be required for 
several months postoperatively. 
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