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C A S E  R E P O R T

Central serous chorioretinopathy (CSC) is characterized 
by serous retinal detachment (SRD) in the macular 
area.5 SRD results in the development of fluid leaks 

underneath the retina and the retina then takes on a ballooned 
up appearance due to the accumulation of this fluid. If SRD per-
sists in CSC patients, retinal thinning and photoreceptor 
impairment may occur.10 The symptoms of CSC are gradual 
vision loss and/or metamorphopsia, and, for pilots, the pos-
sibility of important symptoms such as dyschromatopsia, 
decrease in contrast sensitivity, and night vision impairment 
must be considered.2,11 CSC affects mostly men 30-50 yr of age.

Nowadays, multimodal imaging modalities such as spec-
tral domain optical coherence tomography (SD-OCT), which 
allows early detection of SRD noninvasively, are available. 
SD-OCT uses infra-red light waves to obtain cross-sectional 
pictures of the retina and choroid. Moreover, fluorescein angi-
ography (FA) and indocyanine green angiography (ICGA) are 
used to diagnose CSC.

There are many reports related to CSC treatment, with 
laser photocoagulation formerly being the first choice for 
CSC. However, laser photocoagulation can potentially dam-
age the surrounding healthy tissue and cause scotoma. There-
fore, laser photocoagulation is not feasible for leakage points 
near the fovea or for diffuse leakage detected by FA.

We have reported more than 200 eyes with CSC undergo-
ing half-dose verteporfin photodynamic therapy (PDT), 
which is an effective and safe method for treating CSC eyes 
with leakage near the fovea, such that photocoagulation is not 
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feasible, and/or obscure leakage detected by FA.3,4 Half-dose 
PDT can cure CSC in the early stage. However, in Japan, PDT 
is performed mainly for age-related macular degeneration 
as this condition is covered by the Japanese National Health 
Insurance system. PDT has not as yet been approved as a 
treatment for CSC. We obtained institutional review board 
approval for using half-dose PDT on CSC patients from Suru-
gadai Nihon University Hospital in 2008.

The CSC resolves and best corrected visual acuity (BCVA) 
reportedly improves significantly after PDT.3 CSC symptoms, 
which can result in flight status disqualification for several 
months and may even recur, are a concern for active pilots. 
Thus, initial detection, treatment, and meticulous follow-up 
observation of CSC are critical in the aviation industry, espe-
cially for pilots with chronic or recurrent disease. We there-
fore introduce herein half-dose PDT for pilots with CSC.

CASE REPORTS

The five Japanese commercial pilots studied herein were all men 
(age 47.2 6 6.3 yr, range 41-55 yr; Table I). All five had symp-
tomatic CSC and underwent PDT using half the normal dose of 
verteporfin (Visudyne; Novartis AG, Bulach, Switzerland). All 
procedures adhered to the tenets of the Declaration of Helsinki. 
Written informed consent was obtained from all patients.

First, we gave the patient a drip and infused a 3 mg · m22 
dose of verteporfin over 10 min. Next, after 15 min of verte-
porfin infusion, we applied a 689-nm laser treatment. Usually, 
we infuse 6 mg · m22 for age-related macular degeneration 
treatment. For CSC treatment, however, we use half that dose. 
The laser used for PDT is apyrogenic. The total light energy 
delivered to the area of hyper-permeability detected on ICGA 
was 50 J · cm22 in all five cases. The spot size covered the area 
of dilated and congested choroidal vessels, including the 
foveal region and the area with subretinal pigment epithelium 
leakage shown by ICGA.4

Case 1
A 53-yr-old man who, 12 yr prior to the current presentation, 
had been an international airline pilot and had become aware of 
blurred vision in his right eye. He consulted a neighborhood 
doctor at that time. He was a nonsmoker. Photocoagulation was 
performed for CSC treatment. The SRD had initially shown 

reattachment, but 7 yr after the onset, he again became aware of 
blurred vision of his right eye when viewing close objects and 
impaired night vision (Fig. 1).

He was then referred to our hospital. His refraction at the ini-
tial visit was +0.50 in the right eye and +0.75 in the left eye. BCVA 
was 20/20 in the right eye and 20/16 in the left eye. Rephotoco-
agulation treatment was performed that year. The SRD again 
showed reattachment, but 3 yr later recurrent SRD was con-
firmed. A third photocoagulation treatment was performed, but 
the SRD persisted. At that time, we had just obtained institutional 
review board approval for using half-dose PDT on CSC patients. 
Therefore, 10 yr after the onset, half-dose PDT was performed on 
his right eye and the SRD again showed reattachment within a 
few weeks. Visual acuity was maintained at 20/12.5 in both eyes 
for 2 yr. He stopped coming to the hospital, of his own accord, 2 
yr after the final PDT.

Case 2
A 43-yr-old man who, 8 yr prior to the initial visit to our hospital, 
had been an international airline pilot. He had noticed blurred 
and distorted vision in his right eye, and consulted a neighbor-
hood doctor. He had a liver disorder and was a nonsmoker. Pho-
tocoagulation was performed to treat CSC and SRD reattachment 
was achieved. However, 2 yr later, recurrence was detected. He 
elected not to consult a doctor at that time. He was referred to our 
hospital 8 yr after the onset (Fig. 2).

His right visual acuity was 20/40 with a refraction of 21.0 
20.5 3 010. The visual acuity of his left eye was 20/12.5 with a 
refraction of 21.0 3 080. Half-dose PDT was performed for 
the right eye 6 d after the initial visit to our hospital and SRD 
remission was confirmed with follow-up examinations over a 
period of several weeks. His left eye showed indications of CSC 
3 yr later. His left visual acuity was 20/12.5 and half-dose PDT 
was thus performed. Visual acuity of the right eye 5 yr after 
PDT was 20/40 and refraction was 21.00 20.50 3 95. Visual 
acuity of the left eye 2 yr after PDT was maintained at 20/12.5 
and refraction was +0.75 21.25 3 85.

Case 3
A 43-yr-old man who, 3 yr prior to the current presentation, 
had become extremely concerned about what he perceived to 
be blurred vision, photopsia, and a sensation of darkness affect-
ing his right eye. However, he did not notice distortion. He was 
an international airline pilot and a nonsmoker. He consulted a 

Table I. S ummary of Data from the Five Japanese Commercial Pilots.

CASE AGE EYE (R/L) LONGEST SRD DURATION (MONTH)

VISUAL ACUITY

TREATMENT FINAL SRDBEFORE PDT AFTER PDT (CR; YEARS MAINTAINED)

1 53 R 9 20/20 20/12.5 (2) PC x 3, PDT x 1 CR
2 43 R 72 20/40 20/40 (5) PC x 1, PDT x 1 CR

L 2 20/12.5 20/12.5 (2) PDT x 1 CR
3 43 R 9 20/12.5 20/12.5 (2) PDT x 1 CR
4 55 R 6 20/12.5 20/12.5 (2) PDT x 4 CR

L 14 20/20 20/12.5 (6) PDT x 2 CR
5 41 L 5 20/40 20/20 (0.5) PDT x 1 CR

CR, complete resolution; PC, photocoagulation laser; PDT, photodynamic therapy; SRD, serous retinal detachment.
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neighborhood clinic, but received only a follow-up examina-
tion. The severity of the blurred vision had increased 6 mo later, 
and he was referred to our hospital. BCVA was 20/12.5 in both 
eyes. Refractions at the initial visit were 21.5 3 175 and +0.75 
21.25 3 175, respectively, in the right and left eyes. Half-dose 
PDT was performed 3 mo after the patient’s first visit to our 
hospital. The SRD showed reattachment within 2 wk. Visual 
acuity was maintained at 20/12.5 in both eyes for at least the 
2 yr after the PDT.

Case 4
A 55-yr-old man who, 8 yr prior to the current presentation, 
had experienced blurred vision affecting his left eye. He was an 
international airline pilot and a nonsmoker. The following year, 
he also experienced blurred vision affecting the right eye and 
was thus referred to our hospital. At that time, SRD was con-
firmed in both eyes. BCVA was 20/12.5 in the right eye and 
20/20 in the left eye. Refractions at the initial visit were 21.75 
20.25 3 050 and 21.5 20.25 3 025, respectively, in the right 
and left eyes. The first half-dose PDT on the left eye was per-
formed 3 mo after the initial visit. SRD disappeared within a 
few weeks after treatment and spontaneous remission in the 
right eye was confirmed 3 mo after the left eye had been treated. 
Recurrence was documented in the left eye 9 mo after half-dose 
PDT, necessitating a second treatment on his left eye. The SRD 
showed reattachment within a few weeks. Visual acuity of the 
left eye was maintained 6 yr after the left PDT at 20/12.5 and 
refraction was 21.75 20.75 3 90.

His right eye also showed recurrence 4 yr after the onset 
and the first half-dose PDT was performed on the right eye. 
He was reinstated as a pilot within 1 mo. BCVA was 20/12.5 in 
both eyes at that time. However, mild right SRD persisted and 
he received a second treatment 4 mo after the first. Yet persis-
tent right SRD necessitated a third treatment 3 mo after the 
second. Despite the third treatment, right SRD continued to 
persist. Therefore, a fourth treatment was performed 6 mo 
after the third. The SRD reattached within a few weeks. Visual 
acuity has since been maintained at 20/12.5 and refraction 
was 22.00 20.75 3 75 at the last examination. There has been 
no recurrence for 2 yr to date since the fourth treatment for 
the right eye.

Case 5
A 41-yr-old man, who was an international airline pilot and a 
nonsmoker, noticed a yellow ring over his left eye 4.5 yr prior 
to the current presentation. Subsequently, he experienced sev-
eral remissions and exacerbations of this ring, and consulted a 
neighborhood clinic. At that time, BCVA was maintained at 
20/20, though he sensed a gradual vision loss in the left eye. 
His symptoms had clearly worsened 4 yr after the onset and he 
was aware of blurred vision affecting both his far and his near 
vision, and he also complained of distortion. Therefore, he 
was referred to our hospital. At the initial visit, his left BCVA 
was 20/40, right 20/12.5, with respective right and left eye 
refractions of +0.5 20.25 3 020 and +1.0 20.25 3 010. Half-
dose PDT was promptly performed and the SRD showed reat-
tachment within 3 wk. He was able to renew his pilot’s license. 
BCVA increased to 20/20 in his left eye and has been main-
tained for 6 mo to date.

DISCUSSION

In CSC patients, measurements of blood pressure and heart rate 
variability indicate significant sympathetic over-activation 
and decreased parasympathetic activity.12 A recent case report 

Fig. 1.  These images are from Case 1 and are infrared (left) and spectral domain-
optical coherence tomography (right) images. The horizontal line is through the 
fovea on the infrared image. Top: serous retinal detachment (SRD) was detected 
before treatment. Bottom: The SRD shows reattachment. This image was obtained 
2 yr after half-dose photodynamic therapy. Foveal retinal thickness was 150 μm. 
An ellipsoid zone can be seen in the foveal region (arrow).

Fig. 2.  The images are from Case 2 and are indocyanine green angiography 
(left) and spectral domain-optical coherence tomography (right) images. The 
vertical line is through the fovea on the indocyanine green angiography image. 
Top: serous retinal detachment (SRD) is seen in the right eye at the initial visit. 
The sensory retina showed thinning at the fovea. Bottom: 3 yr after half-dose 
photodynamic therapy, the SRD shows reattachment. However, there is a dis-
continuous ellipsoid zone in the foveal region (arrows). Foveal retinal thickness 
is only 83 μm.
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described hypobaric chamber exposure as a possible cause, sug-
gesting that altitude decompression sickness might be one of 
the causes of CSC development in pilots.6 Recently, the thick 
choroid phenomenon was reported to occur during parabolic 
flight.1 The choroid is thicker in CSC than in healthy eyes. Cho-
roidal vascular hyper-permeability is thought to raise hydro-
static pressure in the choroid and to thereby increase choroidal 
thickness.7 Sleeping disorders are also among the risk factors 
for CSC.9 In this study, based on all of these active pilots having 
been engaged in long-haul operations, we can reasonably spec-
ulate that these pilots were working under very stressful cir-
cumstances and had irregular sleep patterns. These various 
factors might contribute to CSC development in pilots.

As in our Cases 1 and 2, multiple focal laser photocoagula-
tion treatments might cause focal scotoma. On the other hand, 
the PDT laser is apyrogenic, such that it cannot cause scotoma. 
However, patients undergoing PDT must be careful of sunlight 
exposure for 48 h, the time needed for the verteporfin, which 
is a photosensitizer, to be excreted from the body. Moreover, 
patients who have compromised liver functions, such as our 
Case 2, need to be especially careful, allowing 5 d for vertepor-
fin to be excreted from the body. Therefore, when selecting CSC 
treatment, patients must be mindful of the advantages and dis-
advantages. Even in cases with SRD development, spontaneous 
SRD remission occasionally occurs and photoreceptor cells are 
maintained. However, the longer the SRD persists, the poorer 
the visual acuity outcome.10 If SRD persists for several years, 
it can cause gradual vision loss and retinal thinning as in our 
Case 2. Therefore, if pilots notice any visual disturbance, they 
should immediately consult an ophthalmologist. Case 4 required 
four treatments in total for the right eye, but visual acuity was 
well maintained. Patients may experience CSC recurrences, 
such that retreatment in the early stage remains important. If 
patients experience a sensation of darkness in the visual field 
due to serous retinal detachment, night vision will deteriorate. 
Even when visual acuity improves or is at least maintained after 
PDT, patients often complain of slight distortion, decreased 
night vision, and/or slight color changes. Therefore, even after 
resolution, metamorphopsia examination, color perception test-
ing, or determination of subjective vision symptoms appears 
to be needed. It must be kept in mind that these issues can 
affect flight status and/or flight performance.

The mean annual age-adjusted incidences of CSC per 100,000 
are reportedly 9.9 for men and 1.7 for women.8 The total num-
ber of CSC cases among pilots is unknown, but we advocate 
regular fundus examinations for commercial airline pilots and 
early treatment, i.e., before visual acuity decreases.

Half-dose PDT is reportedly an effective method in that 
reduction or disappearance of SRD is achieved within a few 
weeks.3 In this study, none of our patients developed systemic 

complications associated with verteporfin nor were any severe 
visual reductions experienced after treatment, results consistent 
with those of a previous report.3 The cost of treating CSC with 
PDT is very high in Japan due to its off-label use. However, for 
pilots assigned important duties, including aircraft operation, 
early treatment before visual acuity loss is highly recommended.
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