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ORIGINAL PAPER

Treatment of Patients with Central Serous 
Chorioretinopathy using Navigated Laser 
Photocoagulation

SUMMARY
Aim: To report the results of treatment of patients with central serous chorioretinopathy treated with a Navilas laser.
Material and Methods: We retrospectively evaluated the results of the treatment of 39 eyes of 37 patients with acute form of central serous chorioretinopathy, 
who did not respond to conventional treatment. In these patients we performed focal laser treatment at the point of leakage (hotspot) using a Navilas guided 
laser. Results: 3 patients did not report for the check-up, of the remaining 36 eyes, complete liquid absorption was achieved in 32. Retreatment was necessary 
in 2 patients, choroidal neovascularization developed in one patient, and in one patient fluid absorption was not achieved even after retreatment.
Conclusion: Focal laser treatment of hotspots in patients with central serous chorioretinopathy is still a very effective treatment method. Juxtafoveolar 
lesions can also be treated with a high degree of safety using a Navilas navigation laser.
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INTRODUCTION

Central serous chorioretinopathy (CSC) is a disease of 
the macula characterized by serous ablation of the sen-
sory epithelium (SE), often in association with ablation 
of the retinal pigment epithelium (RPE). It is classified 
within the group of pachychoroid diseases of the retina, 
characterized by dilation and hyperpermeability of the 
choroidal vessels, with an increase of hydrostatic pressu-
re causing a disintegration of the Bruch’s membrane and 
RPE [1]. The acute form of CSC is manifested in typical 
ablation of the SE without more pronounced changes 
in the outer segments of the photoreceptors, and has  
a high rate of spontaneous healing; 30–50% heal within  
3 months [2]. The recurrent form is manifested in nume-
rous repeating episodes of ablation of the sensory epithe-
lium with spontaneous resorption, in which the length of 
duration of ablation is usually 3–6 months. Approximate-
ly 5–10% of patients transition to the chronic form, which 
is typified by the constant presence of serous fluid bene-
ath the SE (3–6 months and longer), with its subsequent 
atrophy, irreversible changes in the RPE and permanent 

deterioration of visual acuity. Choroidal neovasculariza-
tion (CNV) [3] or cystoid macular edema (CME) may also 
appear. 

The symptoms of the disease are typical and in the acu-
te form incorporate central scotoma, frequently copying 
the shape of ablation of the SE in the macula. Patients of-
ten complain of experiencing vision as if “through water”, 
flashing and reduction of contrast, or also reduction of 
image size (micropsia). 

Risk factors include personality type A [4]. These indivi-
duals are described as having a more aggressive, compe-
titive and nervous disposition. In most patients the level 
of catecholamines is raised, which leads to a higher per-
meability of the choroidal vessels [5]. Another risk factor 
is exogenous intake of corticosteroids. Cases have been 
described following systemic oral, inhalation and intra-
venous use [6–8]. A higher incidence of this disease has 
also been described in the case of Cushing’s syndrome 
and pregnancy [9]. Central serous chorioretinopathy has 
also been described following the use of other pharma-
ceuticals, e.g. MEK inhibitors [10], phosphodiesterase in-
hibitors [11], pseudoephedrine [12] or oxymetazoline. 
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Epidemiologically this concerns the fourth most com-
mon retinal cause of deterioration of visual acuity. Men 
are affected approximately 6x more frequently than wo-
men [13]. The pathology most often affects the group of 
patients aged 39–51 years. In women the average age is 
higher. The disease is generally unilateral, but changes are 
frequently present in the RPE also in the other eye [14].

In pathophysiology the main changes are manifested 
in blood circulation in the choroid. Dilation occurs, with 
subsequent hyperpermeability of the choroidal vessels, 
which is well visible on ICG angiography (indocyanine 
green) [15]. With the aid of EDI (enhanced-deep imaging) 
we can illustrate thickening of the choroid often beyond 
a value of 300 µm [16]. 

Possibilities of therapy are focal laser treatment (ideally 
yellow laser with wavelength of 577 nm, which is absor-
bed in the RPE), as well as microsecond pulse laser (MSP) 
and photodynamic therapy (PDT) with the use of the 
photosensitive substance Visudyne (verteroporfin). 

MATERIAL AND METHODS

In our retrospective study we observed 39 eyes of 37 
patients in the period between 2018 and 2022 (Table 1). 
The ratio of men to women was 31:6, the average age 
was 46 years ±6.7 (range 33–62, median 44). The study 
included eyes with acute form of central serous chorio-
retinopathy treated using a conservative approach with 
the application of nonsteroidal anti-inflammatory drugs 
(NSAID) in the form of drops and antiedematous thera-
py (e.g. Aescin tbl.), in which resorption of the fluid be-
neath the sensory epithelium was not achieved even 
after 3 months. A scan was performed on the patients 
by means of optical coherence tomography (OCT) and 
fluorescence angiography using the instrument OCT 
Spectralis (Heidelberg Engineering, Germany). Patients 
in whom choroidal neovascularization (CNV) develo-
ped or in whom there was presence of a larger area of 
RPE atrophy with diffuse infiltration unsuitable for focal 
laser treatment were excluded from the study. Patients 
meeting the criteria were treated using the retinal laser 
Navilas 577s (OD – OS, Germany) with the aid of a visible 
spot in the place of hyperfluorescence, i.e. the “hotspot”. 
Scans from the early venous phases of angiogram, where 
localizations of the hotspot were the most precise, were 
transposed to the Navilas instrument with the aid of  
a USB disk. Fundus photography was performed on this 
instrument, after which laser treatment was planned 
(Table 2). The size of the spot was always 100 µm, the du-
ration of the pulse 100 ms. The average energy was 90.7 
mW ±25.7 (range 60–160, median 80), the average num-
ber of  spots was 3.46 ±2.54 (range 1–12, median 3). The 
power of the laser was first of all titrated outside the ma-
cular region, and after determination of the ideal energy 
of thelaser the treatment itself was performed in the place 
of the hotspot until a visible whitish spot was created on 
the scan. After the procedure the patients did not receive 
any further treatment, either local or general. A follow-up 

examination was conducted 1 month and 3 months after 
treatment, and subsequently according to the finding. 

Navilas
The Navilas instrument is a retinal laser developed by the 

company OD – OS (Berlin, Germany). This is a yellow laser 
with a wavelength of 577 nm. As in the case of a classic la-
ser, it provides the option of selecting the size of thespot, 
energy of the pulse and time duration of thelaser. The laser 
works in continuous and micropulse mode. It has an exchan-
geable head with a lens for focal and peripheral treatment 
of the retina. Its advantage in comparison with other lasers 
is the possibility of obtaining a photograph of the patient’s 
ocular fundus with subsequent interlay of the images from 
fluorescence angiography, angioOCT or classic OCT scans. 
The Navilas laser is equipped with highly effective tracking, 
which ensures the precision of placement of the laser in the 
required localization, which is especially important upon 
treatment of a lesion in close proximity to the fovea. Ano-
ther advantage of Navilas is its clearly presented report on 
patient treatment (Figures 1 and 2).

RESULTS

Out of our cohort of 39 eyes only 36 (92%) were observed, 
because 3 patients failed to report for the check-up. It is 
reasonable to assume that their condition had improved 
to such an extent that they did not require further exami-
nation or treatment. From the observed cohort we record 
a high success rate of treatment. Only 4 patients recorded 
no improvement, and consequently required repeated tre-

Table 1. Characteristics of study group

Characteristics of study group Results

Sex male:female 31:6

Average age 46 years ±6.7 

Entry visual accuity ETDRS 76.8 ±5.4 

Final visual accuity ETDRS 81.2 ±4.4 

CRT before LFK 403 µm ±115.5 

CRT after LFK 258 µm ±32.3 

Average duration of fluid resorption 47 days ±24.1 

Table 2. Laser parameters

Laser parameters Values

Energy 90.7 mW ±25.7 

Number of laser spots 3.46 ±2.54 

Spot size 100µm

Pulse duration 100ms

Duty cycle (DC %) 10%

Hotspot distance from fovea 1591 µm ±909.4 
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atment. In two of these patients resorption of the fluid was 
eventually achieved. In one of them CNV developed and it 
was necessary to commence anti-VEGF therapy. In the last 
patient resorption was not achieved even despite repeated 
laser treatments. In 5 patients recurrence of the condition 
occurred several months after complete resorption. The 
average time of resorption of fluid was 47 days ±24.1 (range 
27–110, median 37), even though this parameter is influen-
ced by the date of examination of the patient. Average 
central retinal thickness (CRT) was 403 µm ±115.5 (range 
237–624, median 387), after treatment this was reduced 
to 258 µm ±32.3 (range 208–314, median 259), thus the di-
fference was statistically significant (p < 0.05). We also ob-
served thinning of central choroidal thickness from 419 µm 
±97.5 (range 227–573, median 411) to 379 µm ±94.6 (range 
190–543, median 392). It is necessary to note that in a large 
number of patients, even in EDI mode it was not possible to 

image the outer limit of the choroid. Average best corrected 
visual acuity (VA) before treatment was 76.8 letters of ETDRS 
chart (range 60–80, median 78), after treatment 81.2 letters 
of ETDRS chart (range 67–90, median 82). This difference 
was also statistically significant (p < 0.05). We used a paired 
t-test for evaluation of the cohorts. An interesting measured 
parameter in this cohort was distance of the hotspot from 
the fovea. The average value was 1591 µm (range 437–3935, 
median 1513). In the case that two or more hotspots were 
treated, the shorter of the distances is stated. 

DISCUSSION

For a long time the standard treatment was photody-
namic therapy (PDT), which in many publications serves 
as a comparative method. At present its use is decreasing 
mainly due to the inaccessibility of verteporfin and due to 

Figure 1. (A) Fluorescein angiography of a patient with central serous chorioretinopathy with an apparent juxtafoveolar hotspot, (B) 
Patient treatment report from Navilas– laser values, treatment plan and photo of the fundus after treatment, (C) Follow-up optical 
coherence tomography image (OCT) of a patient with sensory epithelium ablation before and after laser treatment
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improvements in the field of micropulse laser treatment. 
Another disadvantage of PDT is potential atrophy in the 
location of application of the laser and potential gene-
ral reaction to the photosensitive substance. Neverthe-
less, in several studies PDT has proven to be a superior 
method in comparison with observation [17], placebo 
[18], and in comparison with anti-VEGF [19].

The PLACE study compared PDT in a reduced (half-do-
se) regimen with a micropulse yellow laser. PDT was su-
perior in terms of attained best corrected visual acuity, 
absorption of subretinal fluid, contrast sensitivity and 
also in change on the microperimeter and the time at 
which the changes occurred [20].

However, in other studies a micropulse laser was de-
monstrated to be equally [21] or even more effective 
than photodynamic therapy [22].

The number of publications about treatment of pati-
ents with CSC using a visible spot with the aid of a Navilas 
laser is limited. In one of these studies, Zhou retrospecti-
vely investigated the results of treatment of 19 eyes. Best 
corrected VA improved from 0.37 to 0.62 decimally. Ave-
rage subfoveal retinal thickness was reduced from 443.9 
±79.5 µm to 232.9 ±48.4 µm. Absorption of the subreti-
nal fluid was achieved in 13 out of 19 eyes (68%) after 
3 months. All the observed parameters were statistically 
significant [23].

In another study Müller retrospectively analyzed data 
in 32 eyes with CSC treated with a visible spot with the 
aid of a Navilas laser. After 1 month the fluid was absor-
bed in 50% of patients, after 3 months in as many as 75%. 
There was also a significant improvement of VA [24]. The 
results were similar in other studies [25–27].

Obrázek 2. (A) Fluorescein angiography of a patient with central serous chorioretinopathy with an apparent juxtafoveolar hotspot, 
(B) Patient treatment report from Navilas– laser values, treatment plan and photo of the fundus after treatment, (C) Follow-up optical 
coherence tomography image (OCT) of a patient with sensory epithelium ablation before and after laser treatment
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In the case of lasering with an above-threshold value of 
the laser, a question arises concerning the onset of a defect 
in the RPE and subsequent scotoma in the patient’s visual 
field. Again, very few studies have been conducted on this 
subject, but in the majority of them no more pronounced 
effect was observed on the retina or on the patient’s vision 
[28]. It appears that the use of a laser with a wavelength 
of 810 nm has a greater impact on generating a defect of 
the RPE and subsequent scotoma [29]. By contrast, other 
studies have demonstrated a clearly negative impact on 
the generation of defects in the RPE in comparison with 
micropulse mode [30]. In our cohort no greater defect of 
the RPE was observed that would cause subjective com-
plaints, even though no microperimetric examination was 
conducted. One patient in our cohort developed CNV, but 
it is debatable as to whether this was in connection with 
treatment or with the underlying pathology. 

Although the micropulse laser mode is the new gold 
standard in the treatment of patients with CSC, focal laser 
with the aid of a visible spot in the location of the hot-
spot remains a highly effective and safe method of tre-
atment for these patients. It is especially advantageous 
in patients with a clearly bordered hotspot. Upon the use 
of a navigation system, the precision and efficacy of tre-
atment is dramatically increased. At our center we also 

use treatment in micropulse mode, the results of which 
shall be included in further publications. The mechanism 
of absorption of the subretinal fluid after laser treatment 
has not been clarified to date. Possibilities are stimulation 
of the membrane pumps in the RPE cells, stimulation of 
healing and annealing of the RPE defect [31].

CONCLUSION

Even despite the amount of new therapeutic modalities, 
focal laser therapy remains an effective method of choice 
for the treatment of patients with central serous choriore-
tinopathy. In patients with a juxtafoveally deposited loca-
tion of infiltration, use of the navigated laser Navigas is an 
advantage. In a large proportion of patients a suitable com-
bination of methods such as focal treatment, micropulse 
laser, PDT and anti-VEGF can prevent irreversible changes 
in the outer layers of the retina and the subsequent dete-
rioration of quality of vision which we can see in the case 
of long-untreated chronic forms. It is necessary to point 
out that regimen measures and a holistic approach to the 
patient are an essential component of treatment. The abo-
ve-mentioned methods most probably concentrate rather 
on addressing the consequences and not on the funda-
mental basis of the disease itself.
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