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Abstract

Introduction: Central serous chorioretinopathy [CSCR] is an enigmatic disorder with multiple proposed etiologies, and having a varied presentation
usually among the younger age group i.e. the economically productive age group. Elevated serum homocysteine levels are one of the modifiable risk
factors contributing to this disease and this study aims to show the clinical presentation severity and recovery in CSCR patients with raised serum
homocysteine levels in comparison to those with normal levels.

Methodology: Electronic medical records of patients clinically diagnosed with CSCR between 1% June 2020 and 1% May 2021, were scrutinized.
Age matched patients were enrolled in the study and divided into two groups, where in group 1 comprised of patients who had normal levels of
serum homocysteine and the patients in the other group were those with elevated levels of serum homocysteine. All patients underwent the standard
investigations and treatment and follow up was done at 1 month in terms of changes in vision, subfoveal neurosensory detachment [NSD] height
and subfoveal choroidal thickness.

Results: 70 patients were enrolled for the study with 35 in each group. Patients in the group where Serum homocysteine levels were elevated were
found to have a relatively increased subfoveal NSD and choroidal thickness in comparison to those with normal levels.

Conclusion : In diseases with varied etiologies like CSCR, its vital to identify the modifiable risk factors and address them accordingly to ensure a
faster resolution of the signs and symptoms and expect a favourable prognosis.

N

J

Introduction

Central serous chorioretinopathy (CSCR) is an idiopathic disorder
affecting the macula, wherein a localized neurosensory detachment
occurs, affecting central vision in varied severity. CSCR is actually
an enigma as its exact etiology is still obscure and multiple causative
factors have been proposed.

Central serous choro retinopathy (CSCR) which was first described
as central recurrent retinitis by Albrecht von Graefein 1866, was then
later on named as idiopathic central serous chorioretinopathy by Gass
etalin 1967.[1, 2]

It is the second most common cause of loss of vision due to
maculopathy after diabetic maculopathy between the third to fifth
decades of life.

The overall incidence is 5.8 per 100000 population.[4] In older
studies, CSCR typically affects younger age groups predominantly
males six times more than females whereas in recent studies the male:
female ratio is observed to have reduced to 3:1.[4,5,6] Corticosteroids
have been implicated to play an important role in the pathogenesis of
CSCR, including hypertension and psychotropic medication.[S] That
may be the reason CSCR is more prevalent in young high-performing
competitive adults who have lifestyles leading to high levels of stress.
[l Other factors like infective, vascular, immunological, toxic, allergic,
mechanical, psychological, and endocrinological causes may also
contribute in the pathogenesis of CSCR.[8] Nevertheless, the exact
cause is unknown. Conditions like pregnancy, Cushing’s syndrome,
emotional stress, or type A personality traits may have been associated
with increased incidence of CSCR in individuals.[8]
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As per current literature, very few studies have been done, to depict
the role of Serum homocysteine as a novel biomarker for quantification
and correlation with the height of neurosensory detachment [NSD] and
increased choroidal thickness [pachychoroid-PCT] in patients of CSCR
in Northern India. In this study, we are aiming to evaluate a correlation
between elevated Serum homocysteine levels and the severity of NSD
and PCT in patients with CSCR, presenting to a tertiary-grade teaching
hospital in Eastern Uttar Pradesh.

Materials And Methods

This was a hospital-based retrospective study done in the Regional
Institute of Ophthalmology, Sitapur, between 1% June 2020 and 1% May
2021. The study was approved by the Institutional Review Board of the
parent institution [Reference number: EC/OA/01/2021] and adhered to
the tenets of the Declaration of Helsinki. Informed consent was obtained
from all patients.

Patients presenting with CSCR were inducted in the study. All
patients underwent an exhaustive ocular examination of both the anterior
and posterior segments. An ocular coherence tomography (OCT) was
done for the affected eyes. The machine used was TOPCON DRI-OCT-1
Atlantis swept source OCT. By random selection, serum homocysteine
levels were tested in these patients. Patients found to have elevated
serum homocysteine levels (normal being less than 15 micromoles/litre)
were treated with S5Smg/day folic acid.

Subfoveal NSD peak and corresponding choroidal thickness were
measured at presentation and at 1 month post treatment, by the callipers
in the machine.

Results

70 diagnosed CSCR patients were included in the study. In which
87% (n=61) were male and 13% (n=9) were female. They were further

Author By:
Saha et al.

divided into two groups based on the Serum Homocysteine report.
Group 1 comprised of patients with normal serum homocysteine levels
and group 2 included those patients in whom serum homocysteine was
raised. There were 35 patients in each group.

In Group 1 83% (n=29) patients were males and 17% (n=6) patients
were females whereas in Group 2, 91% (n= 32) were males and 9%
(n=3) were females (p=0.284). Mean age in Group 1 patients was 35.03
+ 7.06 years whereas in Group 2 was 34.17 + 8.42 years (p=0.769).
[Table 1] Visual acuity on presentation in Group 1 patients was 0.24 +
0.31 LOGMAR units whereas in Group 2 it was 0.34 + 0.43 LOGMAR
units (p=0.243). Metamorphopsia was present in 20% (n=7) patients in
Group 1 where as in 11% (n=4) patients in Group 2 (p=0.325). Duration
of symptoms were 36.94 + 64.46 days in Group 1 whereas 38.43 +
87.93 days in Group 2 (p=0.006). In Group 1 54% (n=19) patients were
tobacco consumers where as in Group 2, 63% (n=22) patients were
tobacco consumers (p=0.467). History of steroid use was present in 20%
(n=7) patients in Group 1 where as in 11% (n=4) patients in Group 2
(p=0.350). There was no history of any recent COVID infection in both
the groups.

In Group 1, 54% (n=19) patients presented with CSCR in right eye,
40% (n=14) patients presented with CSCR in left eye where as 6% (n=2)
patients presented with bilateral CSCR. In Group 2, 37% (n=13) patients
presented with CSCR in right eye, 54% (n=19) patients presented with
CSCR in left eye where as 9% (n=3) patients present with bilateral
CSCR (p=0.353).

On presentation OCT of all the patients was taken. NSD height in
Group 1 was found to be 248.98 + 138.73 um where in Group 2 it was
295.86 + 186.31 um(p=0.330). Pachychoroid thickness was found to be
331.78 £66.91 pm in Group 1 whereas in Group 2 it was 332.93 + 81.86
um (p=0.841).

Table 1
Z/Chi-
Group 1 Group 2 square p-value
value
AGE (mean; sd) 35.03 7.06 34.17 8.42 -0.294 0.769
DURATION IN DAYS (mean; sd) 36.94 64.46 38.43 87.93 -2.763 0.006
GENDER MALE 29 83% 32 91%
MALE =1 1.148 0.284
FEMALE =2 FEMALE 6 17% 3 9%
OD CSCR 19 54% 13 37%
DIAGNOSIS OS CSCR 14 40% 19 54% 2.083 0.353
OU CSCR 2 6% 3 9%
After one month follow up Visual acuity in Group 1 was found to  Dijscussion

be 0.30 = 0.19 LOGMAR units where as in Group 2 visual acuity was
0.27 £0.16 LOGMAR units respectively (p=0.771). NSD height at one
month follow up found to be 167.11 + 104.83 pm in Group 1 [Figure 1]
and 157.26 + 92.79 um in Group 2 [Figure 2] respectively (p=0.807).
Pachychoroid thickness at one month follow up in Group 1 and Group 2
was found to be 265.72 + 72.89 pm and 305.85 + 76.31 pm respectively
(p=0.024) [Table 2].

The pathophysiology of CSCR has always been attributed to be
multifactorial where various studies have associated CSCR with stress,
Type A personality, hypertension, pregnancy, raised serum homocysteine
levels, steroids use, Cushing’s syndrome, H. pylori infection and
insomnia.[9]

Rosenbaum et al. demonstrated association of hyperhomocysteinemia
with branch retinal artery occlusion and non-ischemic central
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retinal artery occlusion.!'” Ajith and Ranimenon et al documented
hyperhomocysteinemia to be as an etiology for retinopathy, optic atrophy
and retinal vessel atherosclerosis.!'!) Ibrahim et al in his studies in mouse
models, showed hyperhomocysteinemia to compromise RPE cell
morphology and function.!'” Our study compared two groups of CSCR
patients. One being those with normal serum homocysteine levels and
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the other was those CSCR patients who had raised serum homocysteine
levels. The CSCR patients with raised homocysteine levels were found to
demonstrate greater neurosensory detachment peaks and pachychoroid
thickness measurements compared to the other group, at presentation
and this difference was similar at 1 month of therapy. Although both of
these imaging findings were not statistically significant.

up}

Figure 2 Neurosensory detachment and Pachychoroid thickness in patients with raised Serum Homocysteine [A] Pre-treatment [B} Post treatment {1 month follow up}

Table 2
Z/Chi-
Group 1 Group 2 square p-value

value
VA(LOGMAR) OD (mean; sd) 0.24 0.31 0.34 0.43 -1.166 0.243
NSD HEIGHT (mean; sd) 248.98 138.73 295.86 186.31 -0.974 0.330
PACHYCHOROID THICKNESS OD (mean; sd) 331.78 66.91 332.93 81.86 -0.201 0.841
VA(LOGMAR)_at 1month (mean; sd) 0.30 0.19 0.27 0.16 -0.291 0.771
NSD _at Imonth (mean; sd) 167.11 104.83 157.26 92.79 -0.244 0.807
PCT _at Imonth (mean; sd) 265.97 72.89 305.85 76.31 -2.255 0.024

0 0
METAMORPHOPSIA YES 7 20% 4 1%
YES=1 NO=2 0.971 0.325
- B NO 28 80% 31 89%

The duration of symptoms was also more in patients with raised
homocysteine and this was found to be statistically significant. Patients
presenting with bilateral CSCR were more in hyperhomocysteine group.

Semeraro et al showed an etiological association between
hypertension and CSCR.["¥ Like CSCR, essential hypertension too has
multiple aetiologies such as tobacco use, sedentary lifestyle, unhealthy
dietary habits, family history and ethnic background. Tobacco use has

also been associated with high levels of plasma Homocysteine, which
can cause vascular pathologies. In our study the percentage of tobacco
consumers was more in the hyper-homocysteine group of CSCR patients.

Our study reflects identifying high homocysteine levels and treating
it, in randomly selected CSCR patients, had a favourable outcome in
terms of reduction of the subfoveal NSD peak and the thickness of the
choroid.
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Conclusion

CSCR is a visual disorder usually affecting the younger population
with a demanding lifestyle. Due to its dynamic nature there are
many treatment modalities available each to its own merit. Hyper-
homocysteine levels is an identified modifiable risk factor. Folic acid is
a safe treatment adjuvant option. We recommend homocysteine levels to
be checked in all patients presenting with CSCR and treated accordingly
for faster resolution of clinical signs and symptoms. However larger
population studies are recommended to confirm this hypothesis.
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