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ABSTRACT

Objective: The aim of this study was to find the prevalence of inner segment-outer segment (IS-0S) junction changes in the foveal region in patients of
blunt ocular trauma.

Methods: A cross-sectional observational study was done in department of ophthalmology in tertiary health care center, Rewa (M.P.), India from
January 2020 to September 2021 with 80 patients of blunt ocular trauma. HD-5line raster with enhanced depth imaging was done for each eye using
Cirrus HD optical coherence tomography machine and results were obtained.

Results: The mean age of the patients undergoing blunt ocular trauma was 36.59£16.26 years. Out of 80 patients 61 were male and 19 were female.
Twenty-nine patients had posterior segment involvement out of which 25 had IS-0S junction disruption.

Conclusion: There is high prevalence of IS-0S junction changes in the foveal region in patients of blunt ocular trauma with posterior segment
involvement and has a significant correlation with visual acuity.
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INTRODUCTION 2. To analyze the correlation of visual acuity with changes in the IS-0S

Closed globe blunt ocular trauma is an important cause of mono ocular
visual impairment. It can involve different ocular structures in a very
diverse way in terms of severity. Anterior segment manifestations
may be in the form of sub-conjunctival hemorrhage, corneal abrasion,
traumatic hyphema, uveitis, lens subluxation/dislocation, and
traumatic cataract. The posterior segment involvement may manifest
as vitreous hemorrhage, choroidal rupture and hemorrhage, retinal
hemorrhage, tears, detachment, or commotion retinae. Although the
maximum brunt of the injury is usually borne by the anterior segment,
the impact of posterior segment trauma is usually long standing and
may have permanent consequences.

Optical coherence tomography (OCT) is a non-invasive, readily
performed imaging modality that provides reliable, high-resolution
imaging of retinal anatomy. With recent advances in technology, the
new OCT machines can delineate certain lines which are integral
to vision. These include from bottom upward, the retinal pigment
epithelium (RPE), the cone outer segment tip (COST) line, the inner
segment-outer segment (IS-0S) junction, and the external limiting
membrane (ELM). These lines correspond to the photo receptor
cells and so a breach in them in the foveal area is usually associated
with a permanent damage to visual potential. Various studies have
recently demonstrated the visual and prognostic significance of
these lines in numerous diseases [1-6]. However, not many studies
have been done to identify the prognostic role of these lines in blunt
ocular trauma [7-9].

Aims and objectives

The objectives of this study were as follows:

1. To find the prevalence of IS-0S junction changes in the foveal region
in blunt ocular trauma patients

junction in blunt ocular trauma patients.

METHODS

This study was carried out in the Department of Ophthalmology, Shyam
Shah Medical College and associated Gandhi Memorial Hospital, Rewa
(M.P), India, from January 2020 to September 2021.

Study design
This was hospital-based cross-sectional study.

Study subjects
Inclusion criteria

e  All patients of blunt trauma (Closed Globe Injury) were included in
the study.

Exclusion criteria

The following criteria were excluded from the study:

e Patients <5 years

e Significant media opacity (Corneal/lenticular/vitreal) which
obscured fundus visualization

e History of previous ocular surgery

Pre-existing corneal/uveal/retinal diseases

e Associated systemic disease.

Data collection method

Detailed informed consent was taken and those patients fulfilling
the study criteria were enrolled. A comprehensive ophthalmic
examination was done in all patients which included best-
corrected visual acuity, slit-lamp biomicroscopy, IOP measurement,
gonioscopy (where possible), and dilated fundus examination with
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+90D lens and indirect ophthalmoscope. Macular scan (HD 5-Line
raster with enhanced depth imaging) was done for each eye using
Cirrus HD OCT machine and patients were assigned into three
groups, depending on the integrity of IS-0S junction according to the
following parameters:

e  Group 1: Integrity maintained - no line disruption

e  Group 2: Integrity less maintained - disruption <100 micron

e  Group 3: Integrity breached - disruption >100 micron

The variation of visual acuity with integrity of IS-OS junction was
assessed and the results were analyzed to find the prognostic value of
these changes in cases of blunt trauma.

Statistical analysis

The collected data were fed in computer in Microsoft Excel and the
analysis was performed using the Statistical Package for the Social
Sciences Version 20 for statistics. Chi-square and Fishers exact test was
used to test the difference in the proportions.

RESULTS

Majority of the study participants belonged to the age group of 20-
40 years. The age of the patients ranged between 6 and 75 years with a
mean age of 36.59+16.26 years. Out of 80 patients 61 were male and 19
were female. A male predominance was noted in our study with a male:
female ratio of 3.2:1. Table 1 and Graphs 1 and 2 show the detailed
demographic profile of the study participants.

For the study purpose, all subjects underwent OCT evaluation to assess
the status of the IS-0S junction following blunt ocular trauma. Depending
on the appearance of the IS-0OS junction on HD-Raster macular scan, the
patients were grouped into three groups, with Group 1 patients having
no breach in continuity of the line, Group 2 subjects having a breach
in continuity of the line of <100 microns, and Group 3 cases having a
disruption of line measuring greater than 100 microns. Table 2 shows
the number and Graph 3 shows the percentage of study subjects in
each group. Since only 29 patients in this study had posterior segment
involvement, the integrity of the IS-OS junction was found to be well

Table 1: Demographic data of study subjects

Age group (in years) Male Female Total
<20 11 2 13
20-40 29 9 38
41-60 15 7 22
>60 6 1 7
Total 61 19 80

Table 2: Status of integrity of IS-0S junction

Number of Group 1 Group 2 Group 3
Patients/ No line Disruption Disruption
group disruption <100 micron >100 micron
Number of 55 14 11

patients

I1S-0S: Inner segment-outer segment

Table 3: Variation of log MAR visual acuity with integrity of
IS-0S junction

LogMAR Group 1 Group 2 Group 3
Visual No line Disruption Disruption
acuity/group disruption <100 micron >100 micron
Mean logMAR 0.26+0.30 0.97+0.16 1.06+0.12
visual acuity

p-value 0.0223 0.0034

I1S-0S: Inner segment-outer segment
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preserved in most (n=55; 68.75%) patients. IS-OS junction disruption
was observed in 25 patients (31.25%).

Evaluating the variation of visual acuity with this line, we found that
the visual acuity corresponded well with the status of disruption of
IS-0S junction. The mean logMAR visual acuity was 0.26+0.30 in eyes
showing no breach in IS-0S junction continuity in contrast to 1.02+0.15
in patients having a breach and this difference was statistically
significant (p=0.0004). More specifically, it was seen that visual acuity
was also related to the size of the defect of IS-OS junction. For eyes
having an IS-OS junction defect of less than 100 micron, the mean
logMAR visual acuity was 0.97+0.16 while for those with a defect more
than 100 microns, it was 1.06+0.12. Comparing these values with those
for uninterrupted line for IS-0S junction, the difference was found to
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Graph 4: Variation of visual acuity with integrity of IS-OS junction.
IS-0S: Inner segment-outer segment

be statistically significant (p<0.05). This data is depicted in Table 3 and
graphically represented in Graph 4.

DISCUSSION

Retinal anatomy and functions are now well studied with new
equipments due to advanced technology. OCT is now an integral tool
of ophthalmology to delineate retinal pathologies. HD OCT machines
are newer machine and are helpful to get explicit resolution of various
layers of retina. The four hyper-reflective horizontal lines seen on
macular OCT with breach in lines show an abnormal macular function.
These retinal lines include from bottom upward, the RPE, the COST line,
the IS-0OS junction, and the ELM. In various studies, these lines have
been shown to have visual and prognostic significance in numerous
diseases [10-15]. These lines are believed to correspond to the ultra-
structure of the photoreceptor cells; hence, a break in the foveal area
is usually associated with permanent damage to the visual functions
of this area. However, the exact microscopic localization of these lines
has been a matter of much debate, the recently it has been shown in
studies that the IS-OS junction actually represents the ellipsoid zone
of the inner segment [16]. Whatever the exact anatomical location of
these lines, their break has been consistently reported to be associated
with poor vision in many diseases. Post vitreoretinal surgery integrity
of retina has also been shown to have significant correlation with
visual acuity postoperatively [17]. After blunt trauma, some studies
have been done to find out the role of these lines among those having
commotio retinae [18-24]. In general, these patients reveal an increase
in reflectivity/intensity of the IS-OS junction; however, some studies
have also reported loss or attenuation of these lines [18,22,23].
Appearance of these lines have sometimes been reported to return to
normal [19,22,24]. Visual recovery is seen to be correlated to the region
of the initial disruption in these patients [18,23]. These latter results are
consistent with the original findings of Sipperley et al., who hypothesized
that the resultant visual loss in commotio retinae may be determined
by the amount of photoreceptor damage occurring during the initial
trauma [25]. The study was conducted on patients with ocular trauma
who had no associated general diseases and previous eye diseases.
OCT was done once when the media was clear and visual acuity and
OCT (with signal strength 26) were recordable. Visual acuity correlated
with the amount of breach in the IS-OS junction noted on the OCT in
the foveal region. Thus, it could be concluded that these lines can be
used as a visual prognostic indicator in blunt trauma patients to explain
about final possible visual outcome after the anterior segment injuries
have settled. The factors which were important were: (i) presence of
disruption of the line of vision, (ii) length of disruption, and (iii) location
of the disruption (whether subfoveal or juxtafoveal). The limitations of
the study were as follows: (i) Sample size <100, (ii) subjects were chosen
for the study in a non-randomized manner, and (iii) subjects were not
followed up. Hence, a larger trial for a longer duration on this topic is
recommended to further confirm these findings.
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CONCLUSION

The conclusions drawn from this study are as follows:

e Maximum number of participants were in the age group of 20-
40 years (47.5%) and a male preponderance was seen with a male:
female ratio of 3.2:1. This is attributable to the fact that young, adult
males are more involved in outdoor work and activities as compared
to females.

e Theintegrity of [S-OS junction was preserved in most cases (68.75%)
as the posterior segment was involved in a smaller number of patients
(36.25%).

e The mean logMAR visual acuity was better in eyes showing no
breach in IS-0OS junction (0.26) in contrast to decreased visual acuity
in patients having a breach (0.97 in disruption <100 u and 1.06 in
disruption >100 u) and the difference was statistically significant.

Our study found that the status of IS-OS junction was an important
factor as regards the visual acuity in cases of closed globe blunt ocular
injury since this line corresponds to the photo receptor cells and a
breach in it in the foveal area is usually associated with a permanent
damage to visual potential. Hence, this study concludes that the
integrity of IS-OS junction after closed globe blunt ocular trauma can
be a significant predictor of visual acuity and, hence, can be used as a
prognostic indicator in cases of closed globe blunt ocular trauma.
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