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Abstract: Aim: This animal study aims to evaluate the prognosis of central serous chorioretinopathy (CSCR)
treatment with oral propranolol combined with warm compression every day for 2 months. Methods: The treatment
peroid tested 2 months with 16 males SD rats with CSCR, conducted in July 2019. All 16 right eye of cases were
randomly divided into 2 groups which underwent a series of examinations including indirect ophthalmoscopy, and
OCT scanning every week. Group 1 included 8 SD rats fed with propranolol (10 mg in each day), and warm
compressure. The other 8 SD rats in group 2 received placebo treatment. All SD rats were inducted into the CSCR
model first, and we recorded the time of total complete remission of sub-retinal fluid. If CSCR disappeared under
OCT imaging, the rat was considered as a “successful” case and it stopped taking the drug at once. The other CSCR
rats continued to be fed with until the end of the 2nd month. The percentages of “successful” and “un-successful”
cases were recorded and all 16 cases received a further 3-month follow-up to evalute the rate of recurrence and the
time of success. Moreover, the mean time of complete remission was also calculated at the same time. Results: All
16 male rats were enrolled in our study. Furthermore, the mean time of complete remission in group 1 and group 2
was 0.8, and 1.8 weeks, respectively. The percentages of “successful” cases in group 1 and group 2 after 2-month
therapy was 87.5% (7/8) and 62.5% (5/8), respectively (P < 0.05). Besides, the rate of recurrence in group 1 and
group 2 was 12.5% (1/8) and 37.5% (3/8) after 3 months, respectively (P < 0.05). Conclusion: We suggest that the
SD rats fed with propranolol and combined with warm compression may constitute an alternative choice to treat
CSCR. This new method may show the safe, cheap, effective, well tolerated and convenient benefit. Furthermore, it
may even shorten the remission time of the course of treatment and decrease the rate of recurrence.
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Introduction spontaneous resolution of retinal edema. In acute

Central serous chorioretinopathy (CSCR) is one presentation, these subjects with CSCR may complain
type of the macular diseases characterized by serious about various symptoms, including: decreased visual
retinal detachment, the retinal pigment epithelial (RPE) acuity, metamorphopsia, dyschromatopsia, micropsia,
detachment or  dysfunction, and choroidal hypermetropization, color deficiency, and relative
hyperpermeability which shows the accumulation of central scotoma due to SRF in the macula. Besides, the
subretinal fluid (SRF) in the posterior pole '. Most of well-demarcated round- or oval-shaped area and loss
CSCR patients primarily regress spontaneously within of foveal reflex have been observed at the posterior
3 to 4 months. Besides, the older victims are more pole because of increasing the central macular
likely to present diffuse RPE loss, cystoid macular thickness with g without pigment epithelial
degeneration (CME) and secondary choroidal detachments (PEDY which provided a good hint
neovascularization (CNV). It may last longer in a toward diagnosis °. Moreover, the pathophysiology of
minority of patients, potentially leading to a long-term CSCR is involved in multiple etiologies and
worsening of vision with persistent or recurrent serous mechanisms that lead to the widespread choroidal
macular detachment. Moreover, chronic CSCR could circulatory abnormalities and RPE disturbance which
include the irregular RPE detachments and long- result in accumulation of SRF leaking from the
standing intra-retinal cystoid cavities *. Macular impaired tight junction of the choroid. The hyper-
atrophy persistence should induce poor vision after permeability of choroid can be due to various
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conditions such as stasis, ischemia, or inflammation *.
Furthermore, there are many risk factors for
developing CSCR, including male gender, mental
stress, type A personality, steroids or psychotropic
medication, and [;E;eclampsia in pregnancy. Although
rare, Cushing's syhdrome or steroid-producing tumors
can also occur °. The incidence of CSCR has been
approximately 6 times higher in men than in women.
It suggested that male labor is always the major global
source of family inci(Ence; they would also suffer
from more psychologhkal stress and endurance of
physiologic fatigue °. Moreover, a multifactorial
concept has evolved, involving several risk factors
such as age, race, gender, blood pressure, certain
systemic disorders and a behavioral pattern ’.

Although CSCR has been described as benign
and self-limiting disease, it has a tendency to
spontaneously reoccur and absorb. However, it
developsfapproximately in one third of patients and
sometimos cause significant impairment of visual
acuity . Most of acute CSCR patients show
spontaneous visual recovery within 3 to 4 months.
However, the remission of rats has remained unknown.
Moreover, 40-50% of patients with CSCR may suffer
recurrence and develop into the chronic stage, Which
could lead to RPE atrophy and pigmentatiohs in
macula with disruption in visual function °. The
result even doctors could not explain; up to 50% of
patients with CSCR should experience recurrence
within the first year of presentation. Moreover, a small
proportion of patients wguld suffer the irreversible
visual loss due to gros\ RPE atrophy, subretinal
fibrosis, CNV or CMD '°. Even if the CSCR victims
sometimes exhibits good vision (e.g.:20/20), the lower
density of retinal cone cells were found, especially in
chronic CSCR, which was consistent with residual
symptoms  such asL the relative  scotoma,
metamorphopsia, decreased contrast sensitivity and
even color deficiency '"'>. However, the signs of RPE
atrophy, CMD, and CNV could become worse without
aggressive treatment in CSCR patients. Hence, the
early prevention, diagnosis Eand treatment are
necessary for exhibiting comptete remission of SRF
and its impairment of vision . Some cases of severe
CSCR even resulted in the deatff of different
photoreceptors, and retinal detachm®at in chronic
stage which decreased visual acuity '*. How to block
CSCR and enhance absorption of SRF has becomes
the key problem in the treatment schedule. Until now,
the treatments of CSCR have varied in clinics.

One of the characteristics of warm compress is
that heat should be transferred to the adjacent structure
by the methods of conduction and convention. During
the warm compression, heat is transferred directly
from the palpebral conjunctiva (the closed eyelids) to
the pre-corneal tear layer, cornea, the aqueous humor,
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the 1imbg vasculature, bulbar conjunctiva and eve(
sclera . In addition, the closed eyelids may generat
heat energy and maintain an elevated temperature '°
The heat from warm compression could result in the
vasodilation (e.g.: the retina and sclera) and increased
the blood flow and volume, which may benefit the
therapy of CSCR. For example, Yu and his co-workers
revealed tlEtT‘the superficial total vascular density and
superficial \microvascular ring decreased in CSCR
subjects '’. Therefore, the decreased blood volume
from the retina should carry a few immune factors and
the antioxidants to the macula compared to the healthy
ones.

In this study, we designed a new mig)od o treat
CSCR rats with propranolol and warm comypregsion as
reported successfully several years ago '” . It is our
proposal that the safe, low price, good complicance
and convenience may become popular for CSCR
patients in the future.

Methods

Between July 2019 and December 2016, we
conducted a prospective study of 16 SD rats; subjects
recruited were aged between 7 and 8 week. Hence, we
selected all with right eyes for our study. Firstly, we
injected the 3% saline to the subretinal space to create
CSCR under microscopy; the signs could be detected
easily by OCT (Optic Coherence Tomography; OPKO.
E-Vision Instrument Company, Taiwan) scan (Fig. 1).
Moreover, we recorded the time of total SRF
remission (by OCT), age, and body weight. By the
imaging, we measured the changes of dome shape
height which means the amount of SRF and if the
vision became better or worse, via the OCT scan.
Elevated dome shape was the predominant sign of
CSCR at the sub-RPE space around the macula. In the
past, we could discover the mean radius of squared
from CSCR by color photography (e.g.: well-defined
margin in the posterior pole). In this study, we
checked the inverted U-shape from elevated SRF by
OCT imaging in the morning (10:00AM) every day. If
SRF showed complete remission and the images from
OCT became flat, the time (so called “complete
remission time”) was recorded. Meanwhile, the
responding CSCR rats (so called “successful” cases)
had stopped continuous feeding with propranolol. The
rats were divided to 2 groups who randomly received
series  of  examinations  including  indierct
ophthalmology and OCT imaging scanning. Group 1
included 8 rats taking propranolol (40 mg every day)
in the daytime. The other 8 SD rats in group 2
received placebo treatment. If the SRF persistence
would be evaluated as “failure of the treatment
(unsuccessful); all 16 rats received therapy until the
end of the 2™ month. Unless CSCR improved early,
the SD rats in group 1 would take propranolol at least
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2 months. Moreover, we checked the signs of CSCR
disappeared or at the end of 2™ month to verify if
CSCR had persisted or persisted. Moreover, we still
continued to follow the “successful” and
“unsuccessful” cases for a further 3 months to verify
the rate of recurrence. The 16 SD rats received follow-
up at weekly intervals during the whole study (total of
5 months). Meanwhile, we recorded the condition
when RPE layer attached and SRF absorbed
completely, via OCT image scan.

All results are expressed as the mean + SD. The
pair-t test was used to analyze the changes of BCVA.
Analysis of data was done by using the SPSS
version13.0. The P values less than 0.05 were
considered as statistically significant.

Results

b ol S R SR

Fortunately, there were no  significant
complications during the whole course of study. There
were 18 subjects with CSCR that took part in our
treatment plfstoc I. In the past, we treated CSCR
patients witlNstubborn and troubling problems several
years ago ¢ . In the previous article, we reported that
2 patients with stubborn CSCR had been treated with
intravitreal avastin many times, but still failed and
went hospital shopping. Lately, the 2 victims were
rescued from vision loss by our new treatment
protocol. Therefore, we arranged to perform the
standard of procedures (SOP) for the 18 CSCR SD rats
by the newly designed treatment (propranolol
combined with warm compression over the closed
eyeballs).

Fig. 1-1. Serial ocular coherence tonography (OCT) in one CSCR patient showed retinal pigment epithelium

detachment at day 1.

The mean ages of total of the SD rats were
7.5+£0.9 week. All 16 rats with CSCR were enrolled in
the regimen. Furthermore, there were 75% (12/16)
successful cases after the 2-months treatment, while 4

(12.5%) subjects did “not respond” to the standard
treatment protocol (so called “unsuccessful” cases) in
group 1. However, we also found that their dome
shape in the OCT scans disappeared completely.
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Moreover, we focused on the efficacy and it was
exciting for us to demonstrate that the mean remission
time was only 0.8 months and the “successful” rats
was up to 87.5% when treated with propranolol and
warm compression. The placebo group showed the
mean remission time was 1.8 months and only 62.5%
succeeded  without  propranolol ~ with  warm
compression (see Table 1) (P< 0.05). Moreover, the
signs in 7 SD rats which were fed with propranolol
improved significantly in shorter time in group 1. In
other words, the method using oral propranolol with
warm compression four time in one day may enhance
the SRF resolution completely and quickly, and
modify the cell function after the RPE layer re-
attached, when compared with the placebo group 2
(P< 0.05). Furthermore, mean complete remission
time was 0.8 months in group 1, which means that the
pharmacological mechanism of propranolol should
accelerate the remission of SRF when compared with
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group 2 (P<0.05). From the above results, we
concluded that taking propranolol with warm
compression is a good strategy for CSCR, as it is a
rapid and safe procedure. Moreover, no remarkable
side effects were found during the study, and we found
that the rate of recurrence in group 1 was 12.5 %
which was significantly different compared with the
placebo group 2 (37.5%) (P< 0.05). We believe that
oral propranolol should decrease the recurrence of
CSCR and shorten the remission time of residual SRF.
However, the exact mechanisms need further
intervention. Moreover, all the 16 SD rats were
sacrificed and it showed that no renal or hepatic
deformities were found in the biopsies after taking
propranolol for 2 months and a further 3-months
follow-up (Fig. 2). Therefore, it was suggested that
oral propranolol was safe for the subjects for a longer
time.
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Fig. 1-2. After oral propranlol for 27 days (Day 27), the detached retinal pigment epithelium showed attached

completely by the view of OCT imaging scan.

Table 1. The changes after oral propranolol in treating CSCR in all groups.
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Grou Group 1 Group 2
Parameter ’ (N= g) (N= g) P value
Mean complete remission time 1.1 months 1.9 months <0.05
Successful rate 87.5% 62.5% <0.05
Rate of recurrence 12.5% 37.5% <0.05

1. We compared the results between group 1 and 2 by pair-t test
2. When P < 0.05, the data was statistically significant difference
3. Group 2 belongs to placebo treatment and did not receive oral propranolol with warm compression

(10 minutes per day).

Disscusion

Central serous chorioretinopathy (CSCR) usually
affects persons 20 to 50 years of age who exhibit acute
or sub-acute central vision loss or distortion. Moreover,
the other complaints include micropsia,
metamorphopsia, hyperopic (most common) or
myopic shift, central scotoma, and reduced contrast
sensitivity and color saturation. However, even if one
eye of CSCR has decreased visual loss, the patients
may also lose of the static and dynamic stereopsis
which may be inconvenient in life. Moreover, males
are more likely to be affected than female (nearly 6
folds). Most acute CSCR patients show spontaneous
visual recovery within 4 to 6 months (in 90% of
subjects), but some cases may progress to chronic or
recurrent disease, which lead to areas of RPE atrophy
and pigmentation in the macular area with subsequent
visual loss. In many articles, up to 50% of patients
with CSCR should develop recurrence within the first
year of presentation. A small proportion of CSCR
patients result in irreversible visual loss due to gross
RPE atrophy, subretinal fibrosis, and CNV which
induce the residual symptoms such as metamorphopsia,
scotoma, and vision loss. Furthermore, 30% of CSCR
with bilateral involvement, 40% CSCR pati¢nts with
recurrence and decreased vision occurred or femained
poor vision in 5-10 % of chronic CSCR '. As the
CSCR usually resolves spontaneously, observation is
currently standard in care for newly presenting cases.
For chronic, recurrent, or acute CSCR in functionally
monocular patients, aggressive treatment should be
discussed and required.

Furthermore, CSCR is characterized by the
detachment of neurosensory retina in the posterior
pole, caused by the serious fluid leakage from the
choroidal vessels, coming through the RPE layer.
Moreover, alternation in the exudate state of the
choroid may lead to serous detachment of RPE and
disruption of the tissue. Therefore, the use of warm
compression may also alter the choroid vasculature
and enhance integrity of both of the choroidal and
retinal blood vessels. To our experience, sleeplessness,
being too tired and restless could result in CSCR.
Moreover, there are many disorders which may lead to
the CSCR formation, such as Type A personality, pre-
eclasmpsia,  hypercoagulability, the  patients
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undergoing hemodialysis, bone marrow and solid
organ transplantations, various vasculitis, tuberculosis,
lupus, smoking, emotional stress (e.g.: shift work,
scolding by boss, family device, fand [Ziisonal divorce),
steroid overuse, inflammatory bowel dfsease, Cushing
syndrome, and peptic ulcer *** . Recently, it is
reported that some habits may be associated with
CSCR including smartphone use and playing video
computer games for a long time, especially overnight.
During this time, overexposure under higher energy
(blue light) may induce oxidative stress. Moreover,
free radicals should begin to attack the cells,
organelles, and human DNA. Finally, the associated
cells becomes damaged, induced cataract, various
retinopathies and CSCR formation which would
impact the users’ vision. Recently, researchers proof
this condition. For examplé ];Bkamura et al. indicated
that oxidative stress was ‘parffally involved in light-
induced retinal damage *° . Besides, Lin and his co-
workers demonstrated that the blue light from
smartphones could induce severe photo-toxicity which
plays an important role in retinal degeneration. When
exposed to LED blue light, the RPE cells were
subjected to high energy on activation of key aptotic
pathways which may cause fundus damage and
atrophy of photo-receptors, anfl decrease the retinal
thickness. Therefore, blue light Yrom 3 C productions
may be a risk factor of CSCR .

To our knowledge, CSCR may be present in
various clinical forms with different prognosis now.
Therefore, management of CSCR necessitates an
individualized and selective treatment approach case
by case. From various therapies, mineralocorticoid
receptor antagonists appear to have the greatest
potential. Some mechanisms of the steroid action on
the choroid and RPE include potentiation of
adrenergic hormone, and altered ion transport in RPE
cells. Because the corticosteroids would strengthen the
tight junctions of choroid, a few ophthalmologists
strongly favored tffeir use to treat patients with CSCR
in the past; \ however, the treatment is
contraindicated *°.

It is important to stress that in contrast to the
current opinion; steroids can evoke or deteriorate
CSCR and enhance the symptoms and signs.
Therefore, any type of the steroid is all a factor in the
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pathogenesis of the order is contraindicated in the
therapy of CSCR. Recently, in several literatures, the
use of steroids would reduce RPE fluid absorption,
and prolong the disease duration if not used carefully.
The mechanism of complication is the increased
permeability of choriocapillaries,fwhich may allow
entry of large proteins (such as fYbrinogen) into the
sub-RPE and sub-retinal sgfice . The use of local
and systemic methylpredniselone would also induce
the significant CSCR **. Multiple routes of
administration for steroids have been implicated in the
advent of acute exudative changes of CSCR in
previous publications. Until now, Grixtri et al
concluded that steroids possess the inflammatory
abilities, however, it also disrupts the RPE tight
junctions which constitute the outer blood retinal
barrier, resulting in accumulation of fubretinal fluid.
Moreover, increased fragility choriosapillaries, and
hyper-permeability were also noted ***°. Besides, the
larger dosesfand systemic steroids for CSCR become
contra-indica¢ed and should be avoided in clinics
carefully *’. Recently, overload of mineralocorticoid
receptor pathway in choroidal vessels has been
implicated in the pathophysiology of CSCR.
Furthermore, glucocorticoids also have affinity for
MRs, further suggesting of a targeted role for the MR
pathways. To date, the prevalence of administration of
glucocorticoid via to the CSCR patients was
approximate to 3.3 - 9.1%. Besides, the mechanism of
steroid-induced CSRC is that the steroid may affect
the choroidal vasculature, which increases capillary
fragility, hyper-permeability and leak of fluid in the
subretinal space. Moreover, it would affgtt the
production of nitrixic oxide, prostaglandins, ahd free
radicals which present risk factors for CSCR ****4% 1t
may be prudent for all CSCR patients to avoid tlﬁlusj
of corticosteroid by any routine of administration,
unless there is a compelling medical indication * .

Ketoconazole (one type of anti-fungal agents)
should inhibit the steps of steroid synthesis and
decrease the level of cortisol. Besides, it has direct
anti-glucorticoids effects as an antagonist. The effects
seem to present at the minimum dosage of 40g /day;
however, the effectiveness were limited by its severe
complications, including flush face, yellow skin, liver
damage, shortness of foreh (SOB), G-I upset,
giddiness, nausea, vomithwg,Aachycardia and CNS or
respiratory depression ** . Mefepristone (RU-486) is
another agent to treat CSCR cases; the
pharmacological effects how that mifepristone is an
antagonist of glucocorticoids and progesterone.
Besides, it may inhibit cortisol-induced peripheral
vasoconstriction. Unfortunately, tlE1 serious side
effects such as sepsis, carcinogduic, genotoxic,
potency and teratology were found ***.

Low-dose aspirin is another medication to treat
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CSCR because it has the ability to the reduce various
stresses, and respond to the HPA gxis. In addition,
low-dose aspirin may limit the elevation of cortisol
and catecholamine in serum *. Besides, its
effectiveness in vascular diseases and combination of
the lower ocular and general toxicity deserve to be
used. According to new medical text, the dose of 75-
100 mg of aspirin appears to be safe for humans;
however, the side effects: bleeding tendency, hepatic
toxicity, stress ulcer, allergy, skin rash, and
bronchospasm (4 -19%) should be demanded careful
use. Besides, Carbonic anhydrase inhibitors (CAls) are
a type of diuretic that act on the RPE cells, taking part
in the resorption of the sub-retinal ﬂui In general, the
physiological function of diuretic\isAised to excrete
the excessive extracellular fluid *® . In recent studies,
several documents show that the systemic
acetazolamide (Diamox) find dorzolamide (Trusopt or
Azopt) for topical useN\ could also increase the
choroidal blood flow **%. Besides, dfm could
effectively reduce the sub-retinal fluid an&enMance the
RPE layer attached in treating CSCR * . However,
the sidef effecys included electrolytes imbalance,
metabolic\ acidosis, renal stone and pulmonary
edema ' . We must pay attention to various side
effects when it is used. Besides the medical treatment,
the aggressive methods are another choice which
should seal the leakage, reduce the neuro-epithelial
detachment and choroidal hyper-permeability. For
example, intravitreal injection (IVI) of bevacizumab
(®Avastin), laser photocoagulation, transpupillary
thermotherapy and photodynamic therapy with
verteporfin have been demonstrated to result in the
reduction of the sub-retinal fluid height on T
images, decreased the neurosensory detachment and
improved the visual acuity after 2 to 8 months ***.
Besides, the pharmacological interventions and
various laser procedures may induce the anti-vascular
endothelial growth factor (anti-VEGF), seal the
leakage and emerge as to the potentially effective
treatment for CSCR. However, such invasive
techniquesﬁilay carry inherent risks or complications,
show poorsoutcome or offer questionable long- term
benefits >

Choroidal hyper-permeability has been assumed
to be the cause of CSCR based on the basis of
treatment. VEGF is one of the major cytokines that
could induce the vascular hyper-permeability. An
intra-ocular injection of anti-VEGF bevacizumab may
improve the symptoms and signs of CSCR by
blocking the activity of VEGF and even complete
resolution of the sub-retinal fluid. However, it was
reported that 8 months following this procedure, a
complete resolution of the sub-retinal fluid was noted.
Besides, the above techniques would carry inherent
risks or complications (e.g.: endophthalmitis, and
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relative symptomatic scotomas) and show poor
outcome or offer questionable long-term fbenefit. It
also takes higher price, and complicated srocedures
which bother the doctors and patients ***’. In our
study, we found that warm compression may decrease
the choroidal hyperpermeability and enhance the
associated immune and repair factors from the
choroidal blood vessels.

Recently, we searched for an easier, safer and
cheaper method for CSCR. Thus, various types of [3-
blockers are used to treat CSCR by some doctors now.
In our new treatment protocol, propranolol is a
competitive antagonist that blocks the receptor sites
for the endogenous catecholamine epinephrine and
norepinephrine on the adrenergic - receptors of
sympathetic nervous system. In general, B-blockers
would interfere with the binding to the receptors of
epinephrine and other stress hormones, and weaken
the effects of stress hormones. In our study, the
propranolol (30-40 mg per day) could dramatically
make 95 % patients with CSCR complete absorption
within 3 months, while no other complications were
found.

A possible explanation may relate to the
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Fig. 2-1. Histopathological findings of the kidneys
biopsies. (H & E stain, 40x and 400x.)

in SD rats. No si
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modification of the choroidal circulation of the
choroid flow. For example, choroidal blood flow is
known to be regulated by both sympathetic and
parasympathetic systems and steroids seem to act
synergistically with sympathetic symptoms and as an
antagonist Pf the parasympathetic system, inhibiting
the producton of vascular modulator nitric oxidase
synthase **. Indeed, propranolol belongs to non-
selective P-adrenergic receptor antagonists. Now,
these B- receptors are found on the cells of many
tissues and organs and lead to stress response. In
clinics, propranolol may induce human vasodilation,
decreased heart rate, blood pressure, cardiac output,
and heart work, and prevent hypoxia and arrhythmia.
Besides, propranolol could also decrease the incidence
of angina pectoris, stress, general anxiety, tension,
headache, trgmor and panic disorder, especially for
people witIN prominent somatic or autonomic
symptoms °'. Therefore, patients with asthma and

severe cardiovascular disorders were excluded for
safety concern. Moreover, propranolol as B-receptor
has been proposed as potential means of treating
CSCR because of choroidal circulation.
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Various B-blockers may prevent the changes in
RPE activity and epinephrine induced apoptosis that
compromise the integrity of all RPE cells and
contribute to treating CSCR. Recently, some types of
the pB-blockers (e.g.: propranolol, andolol, and
metoprolol) were used to decrease the associated
adrenergic  activities. In clinics, B-adrenergic
antagonist are currently gopular for ophthalmologists
to treat CSCR in the NUSA, Germany and Czech
Republic and Slovakia °**"%*® However, 60 patients
with CSCR took part in our large population study. In
Tatham’s report, only 2 patients with CSCR were
enrolled in the research that taking 40 mg propranolol
every day. Unfortunately, while patient 1 mildly
improved vfsion} the patient did not return to initial
vision; beMd in patient 2, no improvement
occurred ** . Moreover, Browing et al. used nadolol
(40 mg in ea¢h day) for 8 patients with CSCR, but all
failed and “the/ agent or the dose may be
ineffective ® . Besides, other studies have shown
that both metipranolol (non-selective B blocker) and
metoprolol (selectif B1Y blocker) revealed no
significant differenceN\in tht B selective and non- f
selective blockers ** . Besides, Charpek’ reports
that only 13 eyes were enrolled and 84.6% of CSCR
cases showed adherence of the ablated
neuroepithelium of the macula occurring at the latest
within 4 months of treatment. However, in our larger
evidence-based study, the successful rate was ,Eigh r
(87.5 %) within 2 treatment months, and the atbached
time was faster (the mean time: 0.8 weeks) © . As
the option, we had prescribed propranolol which
differs from other researchers. A higher successful rate
(87.5%) by oral propranolol was found in our designed
protocol.

Hyperthermia has been used to treat many
diseases, especially malignancies. In efficacy is based
on the differential absorption of heat by normal and
cancer (ec:}s and the greater sensitivity to
chemotherapy and radiation of heated malignancies
cells ®*  Moreover, hyperthermia has been used for
rehabilitation by improving the peripheral blood flow,
tissue metabolism, and elasticity of fibrous tissues
which may benefit for the mechanism for treating
CSCR. Moreover, it could also reduce the pain and
spasm. In clinics and activities, appropriate modalities
are used to delay muscle fatigue and enhance the
exercise volume load, to improve the effectiveness of
upper extremities rehabilitation in athletes and
performing  artists, increase skeletal muscle
regeneration in elderly subjects by hot balneotherapy,
reduce the static and dynamic symptoms in middle-
aged women ﬁbromyalgiaglnder the aquatic training,
and promote the microcircMation of lower extremities
in patients with diabetes .

Warm compression applied in the ophthalmic
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field has a long history. Heating devices have been
used to treat ocular pathologies (e.g.: retinoblastoma,
posterior uveal melanoma, decreasf then recurrence of
intraocular tumor after chemoth&apy, proliferative
vitreoretinopathy, scleromalacia . To date, it is most
prescribed for the patients with varying presentation of
mild to severe Meibomian gland dysfunction and
obstruction, improvement for tear evaporation, and
subsequent symptoms of dry eye®”®®. Besides, the
effect of periocular warming on accommodation has
been highly valued. It is found that 50% of the eyes
showed an increase in the accommodation amplitude
of at least 0.5 diopters immediately after application of
warm compression. The mean near visual acuity
immediately after application of warm compressiﬁzl
and at 90 minutes significantly improved relative

the near acuity values after whole eyelid closure (’L
Moreover, warm compression showed the apparcat
improvement in high and low contrast sensitivity "° .
Besides, it shouﬁ ::)0 cure many benign conditions,
such as meibomiaf gland obstruction, and acute
conjunctivitis '' . The function from heat brings
about vasodilation and increases blood circulation of
naturally occurring immune compounds and
prescribed antibiftics to the affected area. Therefore,
this procedure may result in the enhanced integrity of
blood vessels ">. However, when used for several
indications such as posterior blepharitis, internal
hordeolum, and ocular rosacea, eye warming requires
enough heat to liquefy the hardened or abnormal
viscous meibomian secretion in the deeper regions.
However; the actual data on warm compression-
induced decrease in IOP have never been reported.

The central lid margin temperature was
33.4+0.19C at} room temperature of 24°C. In addition,
central rnéal temperature is approximately to

33.3°C ” . However, the limbus is 0.45°C warmer
than the central corneal temperature. Moreover, the
corneal surface tefiperature is 0.45°C warmer nasally
than centrally and Yemporally until 6 and 8-10 seconds
after blinking . For example, Matsumoto et al.
affirmed that the average increase of eyelid
temperature and coﬁea temperature after a 10-
minute application oReye~steamer is 1.0-1.2 and 1.7-
2.0°C, respectively . Besides, it is reported that the
temperature increased to 37.4°C with the eyelid closed.
Kenriclgit . revealed that the best way to optimize
warm ¢ ession efficiency is to heat to approximate
45°C ™ . In addition, the clinicians could maintain
the contact between warm compression and outer
eyelid surfaces for at least 4 minutes to achieve inner
lower eyelid temperature = 40°C. The reports revealed
that mean maximum outer upper eyelid temperature of
42.2 + 1.3°C was reached for 6 minutes. However, the
maximum tolerance of the eyelid and the cornea are
approximately 45-50°C and 37-40°C, respectively,
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according to the past studies. For instance, it is
suggested that, during contact heating, the time-
temperature threshold at which the first sign of human
skin thermal damage, tis§ie edema, occurs when the
temperature is 45°C “after 35.5 minutes of
uninterrupted exposure . Nagaoka et al. found that
the ocular surface temperature significantly increased

and returned to baseline 10 minutes later. They also
found that the retinal blood flow may decrease and
choroidal blood flow increased in the foveal region
after ocular warming at the same time in the healthy
volunteers. Therefore, we suggest that warming

compression should be good for treating CSCR.

Fig. 2-2. H1stopatholog1cal ﬁndmgs of the hvers in SD rats. No s1gn1ﬁcant change of the hvers was oted in b10ps1es.

(H & E stain, 40x and 400x.)

Conclusion

Central serous chroriretinopathy is a potential
slight-threatening condition with a complicated
pathogenesis. In general, most of the CSCR patients
should resolve spontaneously within 4 months;
however, the patients are naturally worried if their
recovery will be as speedy and complete as possible.
However, there were higher rates of recurrence and
even a very few cases that did not return to their initial
vision unfortunately. In an animal study, we found that
SD rats fed with propranolol (10 mg per day) which
had better treatment in CSCR within rapid remission
time and high successful rate. Although there may be
spontaneous improvement without treatment in CSCR
subjects, propranolol with warm compression could be
necessary in real life.
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