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SUMMARY

Introduction Retinitis pigmentosa (RP) is a group of inherited retinal dystrophies caused by mutations
in various genes. The disease leads to progressive photoreceptors loss (rods predominantly) and retinal
pigment epithelium alteration. RP can lead to blindness in the advanced stages of the disease, when the
central retina is involved, mostly due to the presence of cystoid macular edema (CME). Several therapeutic
approaches for CME in RP patients have been attempted but responses have been variable.

Case outline A 51-year-old man was referred due to progressive six-month-long blurring of vision in
both eyes. The patient underwent complete ophthalmological examination at baseline. Based on the
clinical presentation of mottled mid periphery of the retina and characteristic tubular visual field loss,
hence typical fluorescein angiography and optical coherence tomography (OCT) findings, the patient
was diagnosed as bilateral retinitis pigmentosa sine pigmento with CME. In an attempt to control the
edema, treatment was started with dorzolamide, instilled three times daily in each eye, which resulted
in reduction of macular edema in a one-month-period, as documented by OCT. This effect was further
monitored for five months and was stable.

Conclusion In the presented case, we investigate the six-month therapeutic efficacy of dorzolamide for
dealing with the CME secondary to RP. Topical carbonic anhydrase inhibitors are considered as the first
option for treatment of CME in RP patients, due to their high efficacy and safety.
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INTRODUCTION

Retinitis pigmentosa (RP) is a group of inher-
ited retinal dystrophies caused by mutations in
various genes [1]. This disease leads to gradual
and progressive loss of photoreceptors (pre-
dominantly rods) and alteration of retinal pig-
ment epithelium [2]. RP can occur in sporadic
form without any familial history, or it can be
inherited as a dominant and recessive autoso-
mal or X-linked disease [3]. The symptomatol-
ogy consists of night blindness and gradual loss
of visual fields [4]. This condition can lead to
blindness in the advanced stages of the disease,
when the central retina is involved, mostly be-
cause of the presence of cystoid macular edema
(CME) [5]. The exact CME etiology is not well
understood, but it is proposed that the retinal
pigment epithelium pump dysfunction and/or
compromise of the blood-retinal barrier bring
the fluid to accumulate in cystoid spaces within
the retina [6, 7]. Cystoid macular edema may
cause blurred vision or reduced visual acuity
and finally atrophic foveal changes with perma-
nent loss of visual function. Thus, it is necessary
to find an optimal and effective treatment for
it [7]. Several therapeutic protocols have been
considered, such as systemic or topical carbonic
anhydrase inhibitors (CAI) (acetazolamide and

dorzolamide, respectively), systemic or intra-
vitreal corticosteroids (triamcinolone, dexa-
methasone), laser photocoagulation and pars
plana vitrectomy but responses have been vari-
able [6, 8-12].

We have the opportunity to report a case
of cystoid macular edema in a patient with RP
sine pigmento treated with topical CAI (dorzol-
amide). The therapeutic response was monitored
by visual acuity assessment, central visual filed
program (10-2 program) on Humphrey field an-
alyzer, and by measuring central macular thick-
ness on optical coherence tomography (OCT).

CASE REPORT

A 51-year-old man was referred to our clinic
due to six-month long progressive blurring of
vision in both eyes. He had a history of hy-
pertension, with no family history of diabe-
tes, glaucoma and RP. He reported he was an
ex-smoker. The patient underwent complete
ophthalmological examination at baseline in-
cluding visual acuity assessment (measured by
Snellen chart), applanation tonometry, and slit
lamp examination, indirect ophthalmoscopy
with 90D lens and immunological and bio-
chemical investigation.
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Figure 1. Fundus photo of the left eye (A: posterior pole; B: mid-periphery) with visible arteriolar narrowing and sheathing; note that there are
no typical pigmentary clumps nor significant pallor of the optic nerve head

Figure 2. Fluorescein angiography of the right eye after the injection of
the dye (posterior pole); note the unusual degree of choroidal hyper-
fluorescence surrounding darker macular area, indicating abnormality
of retinal pigment epithelial layer

Upon examination, best corrected visual acuity (BCVA)
was 0.9 in the right eye and 0.7 in the left eye. He had nor-
mal color vision and no relative afferent pupillary defect.
Fundoscopy of both eyes revealed very discrete mid- and
far-peripheral mottled retina, arteriolar narrowing, and
sheathing. There were no typical pigmentary changes or
clumps, nor significant pallor of the optic nerve heads (Fig-
ure 1). The intraocular pressure by applanation tonometry
was within the normal range (10 mmHg). All investiga-
tions at presentation which included complete blood count,
erythrocyte sedimentation rate, C-reactive protein, pro-
thrombin and partial thromboplastin time, blood sugar
level, renal and liver function tests, rheumatoid factor, and
autoantibody profile were within normal range. The visual
field tests, fluorescein angiography (FA), OCT, and dark ad-
aptation testing were performed. Fluorescein angiography
showed an unusual degree of choroidal hyperfluorescence
which surrounded darker central macular zone (Figure 2),
and diffuse mid and far periphery mottled hyperfluores-
cence extended to the equatorial region (Figure 3). Fluo-
rescein angiography did not show any macular edema.
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Figure 3. Abnormal fluorescein angiography of the right eye (mid-
periphery); note diffuse mottled hyperfluorescence observed during
the most of the period of the dye transit through the retina vessels
which correspond to the retinal pigment epithelial changes

Thinned/disappeared retinal layers including the photo-
receptor layer/junction between inner and outer segment
of photoreceptors were shown by OCT in the parafoveolar
region. OCT also detected the subclinical CME (Figure 5a).
Automated white-on-white threshold perimetry showed
constricted peripheral visual field in both eyes (Figure 4).
Dark adaptation testing showed prolonged rod dark adap-
tation in both eyes. We also performed magnetic resonance
imaging of the brain with contrast which was unremark-
able. Based on the clinical presentation of discrete mottled
mid periphery of the retina and characteristic tubar visual
tield loss, hence typical FA and OCT findings, the patient
was diagnosed with bilateral retinitis pigmentosa sine pig-
mento and cystoid macular edema. The patient was con-
sulted about therapeutic options for CME. In an attempt to
decrease the edema, treatment was started with instillation
of dorzolamide three times daily in each eye. Asa result of a
one-month treatment, the reduction of macular edema was
documented by OCT (Figure 5b), while BCVA improved
to 1.0 in the right eye and 0.9 in the left eye. The patient
was also seen five months later, and the improvement was

www.srpskiarhiv.rs ‘

297



298

Karadzic¢ J. et al.

Central 30-2 Threshold Test

Fixation Monitor: Gaze/Blind Spot Stimulus: Il White Pupil Diameter: Date: 07-04-2016
Fixation Target: Central Background: 31.5 ASB Visual Acuity: Time: 08:20
Fixation Losses: 0/15 Strategy: SITA-Standard  RX:+25008  OC X Age: 58

False POS Errors: 0%
False NEG Erors: N/A
Test Duration: 06:42.

Fovea: OFF

s 58 5 & d8 & 5 & &
e & 5 5 Rk & & & ©

Pattern Deviation nt
shown for severely
Geprassed fields, Fefer
to Total Deviation.

GHT
Qutaide normal limits

VFI 26%

MD -28:600B F<05%
PSD 110008 P<05%

Pattem Deviation

Pattem Deviation not
shown for severely.
deprassad fields. Refer
10 Total Deviation.

KC SRBIJE-INSTITUT ZA OCNE BOLESTI
PASTEROVA 2

B<1% BEOGRAD

W<05%

Y ¥ t —
© 2007 Carl Zeiss Meditec
HFA || 745-5830-4.22/422

Central 30-2 Threshold Test

Fixation Monitor: Gaze/Blind Spot ‘Stimulus: I, White Pugpil Dismeter: Date: 07-04-2016
Fixation Target: Central Background: 31.5 ASB Visual Acuity: Time: 08:28
Fixation Losses: 0/17 Strategy: SITA-Standard RX: +3000S  BC X Age: 56

False POS Errors; 0%
False NEG Errors: N/A

ration: 0T:05
Test Duration: S .

Hausinls © 6 0f6 @
© ® ® ©|O @ © ©
© © © ©@ o|® @ © © @
e T R
O © % @ @l © © © ®
o  © | 0 © ©
o @ ik O ©

© 0|6 ©
e
EE T ST
“m-0-n a2 B
EEEE R EEE T Pattem Deviation not B
o mmas ‘shown for severely i i
EEEE] depressed fields. Refer Ol
s mn to Total Deviation. .
SRS ]
zn-m MD -28804B P<05%
o= PSD 10878 P<OSX
Pattern Deviation
Fatiem Deviation not
shown for seversly
depressed fieids. Fiefer
1o Total Deviation.
6% KC SRBLIE-INSTITUT ZA OCNE BOLEST!
vz PASTEROVA 2
w1 BECGRAD

H<05%

.l al)

© 2007 Carl Zeiss Meditec

Figure 4. Automated white-on-white threshold perimetry showing constricted peripheral visual field in both eyes

Figure 5. A: pretreatment optical coherence tomography (OCT) of the right eye, showing cystoid macular edema (CME); B: OCT of the same
eye one month after the treatment, showing resolved CME

maintained with BCVA unchanged (1.0 for the right eye,
0.9 for the left one). The patient did not receive any other
kind of therapy for his condition.

DISCUSSION

In the current paper, we showed the therapeutic effects
of a topical CAI for the management of CME in patients
with RP over a six-month period. Retinitis pigmentosa is
retinal dystrophy characterized by night blindness, con-

stricted visual fields, pigmented clumps of the retina, and
photoreceptor cell dysfunction and loss [13]. The long-
term prognosis is unfavorable, as there is a final loss in
central vision because of direct involvement of the macula
from the photoreceptors loss and/or maculopathy [14].
The diagnosis of retinitis pigmentosa sine pigmento pure-
ly from retinal findings is more challenging than in the
typical cases. The retinal pigment epithelial defects could
be very subtle and discrete and therefore could easily be
overlooked. The vascular attenuation is also not always
obvious, and sometimes retinal vascular occlusion could
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be considered and initially suspected. On the other hand,
optic disc pallor may be discreet, partial, or even absent, as
in our case [15]. Although the subjective symptomatology
is typical for RP, such as night blindness and reduced visual
field in its early stages, it could be completely obscured
as it affects only the peripheral fundus [16]. Without this
typical clinical finding, advances in imaging and testing
could help in setting the diagnosis of RP sine pigmento,
such as visual field and dark adaptation testing, FA, OCT,
and conventional or full-field electroretinography.

CME is an uncommon complication of RP, occurring
in 10-20% of patients [9]. Currently, there are no uniform
guidelines how to treat this condition. The responses to the
treatment seem to be individually variable. There are sever-
al therapeutic approaches for CME in RP, such as systemic
or intravitreal corticosteroids, grid laser photocoagulation,
systemic or topical carbonic anhydrase inhibitors [9], and
in the recent years some authors found the inhibitors of
the vascular endothelial growth factor (VEGF) to be ef-
fective [17]. In any case, many practitioners believe that
carbonic anhydrase inhibitors are the mainstay of treat-
ment [9]. These drugs stimulate the pumping mechanism
of the retinal pigment epithelium [18]. Unfortunately,
severe side effects could appear with oral administration
of CAI (drowsiness, confusion, allergic reactions, pares-
thesias, myelosuppression, renal calculi, loss of potassium,
or, with extended use, hyperchloremic metabolic acidosis).
That is the reason why this treatment is not advised for any
prolonged period of time. On the other hand, topical CAI
is free from the adverse effects that are related to systemic
administration and thus appropriate for prolonged use [19].

Ikeda et al. [7] found the dorzolamide to be an effective
and safe treatment option for CME in RP patients, and con-
sider it as the first treatment choice for CME. If the thera-
peutic efficacy is not sufficient, i.e. when CME does not
completely resolve within six months, additional or change
of the treatment could be required. They also believed that
other therapeutic approaches such as intravitreal injections
of corticosteroids, inhibitors of VEGF or vitrectomy are not
standard therapy because of their potentially severe compli-
cations and because of the fact that safer and still effective
alternative exists in the form of topical CAI [7].
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Jlop3onamug, y neyery LUCTOMAHOT edema MaKyne Koa 6onecHuKa ca

Retinopathia pigmentosa sine pigmento

JeneHa Kapayuh'? Urop Kosauesuh'?, Anekcanapa Pagocasrbeuh'?, ViBaH CredpaHoBuh'
'KnuHnykn ueHtap Cpbuje, Knnhka 3a ouHe 6onect, beorpag, Cpbuja;

?YHnusep3utet y beorpapy, MeanunHcku dakyntert, beorpag, Cpbuja

CAMETAK

YBop lMurmeHTHa petuHonatuja (MP) jecte rpyna guctpoduja
peTnHe Npoy3pOKOBaHMX MyTaLnjama pa3nnunTtix reHa. OHa
A0BOAY [0 NPOrPecuBHOr rybrTKa $poTopeLientopa (mocebHo
wranuha) 1 NpomMeHa y peTVHaNHOM MUIFMEHTHOM enuTeny.
[P moxe aa fosefe Ao cenvnay y3Hanpegosanvm ciyyaje-
BIMa bonecTn, Kaaa je 3axBaheH LieHTpanHu Aeo peTuHe, Haj-
yewhe NpUCYCTBOM LINCTOMAHOT MakynapHor egema (LIME).
MocToju HekonuKo onuuja y neyery LIME kop 6onecHunka ca
MP, nako cy oaroBopu Ha neyetbe pasinymnTy.

Mpukas 6onecHnka MyLiKkapal, ctap 51 rogvHy je npernegaH
360r NPOrpecyBHOTr 3aMar/betba BuAa Ha 06a OKa yHa3ag, LwecT
MeceLn. bonecHuK je KOMMIETHO OPTAaNMONOLKI NPeraeaaH.
Ha ocHOBY KNMHMYKOT Hanasa viwapaHe cpefrbe nepudepuje
peTnHe 1 KapaKTepUCTUYHOT Ty6apHOT Hanasa BYAHOT Nosba,
NMOTOM KapaKTepUCTUYHUX Hasla3a GyiyopecLenHCKe aHrmo-
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rpaduje 1 onTMuKe KoxepeHTHe ToMorpaduje, NocTaB/beHa je
AvjarHo3a bunatepanHe Retinopathia pigmentosa sine pigmento
Ca UMCTONHNM eleMOM MaKyJsie. 3anoyeT je TpeTMaH Jop30-
NammaoMm y 06a oKa Tpu MyTa Ha AaH, Y Kesbli ia ce KOHTPOu-
we egem makyrne. lNocne mecew gaHa nprYiMeHe JOLWIO je [0
CMatberba efjlema MaKyJse, LTO je AoKa3aHOo 1 ONTUYKOM Koxe-
peHTHOM Tomorpadujom. OBaj Hanas je noTom npaheH jow net
MeceL 1 Huje 61o 3HaKoBa peLuanBa.

3aKsbyuaK Y nprikasaHoM Cilyyajy CMO MpaTuim LeCTOMeCeYHM
edeKaT jop3onammaa y fieyery LMCTOMAHOr eieMa Makyne
Kkog MP. JlTokanHy MHXMOUTOPW yrIbeHe aHXMApa3e cMaTpajy ce
TpeTMaHoM npBor n3bopa 3a LIME kog NP 360r Bucoke eprKac-
HoCTU 1 6e36eHOCTI.

KmbyuHe peun: Retinopathia pigmentosa sine pigmento; uncro-
VAHW efeM MaKyne; NoKanHU UHXMOUTOP yribeHe aHX1apase;
Aop3onamung
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