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ABSTRACT

Purpose: To assess the posterior segment changes following uncomplicated cataract surgery-SICS using
ultrasound B-scan and optical coherence tomography.

Materials and Methods: In a prospective study, 50 patients who underwent an uncomplicated small incision
cataract surgery were analysed with ultrasonography (USG) and optical coherence tomography (OCT)
preoperatively, and post operatively at 1 week, 1 month, and 3 months. Mean, standard deviation and Chi-
square test were the statistical methods used.

Results: The mean age of subjects were 65.50 +/- 10.2 years, 62% (31) were female (62%) and 38% (19)
were male. Preoperatively, 46 patients (92%) had normal USG, 4 (8%) had incomplete posterior vitreous
detachment (PVD) and the central foveal thickness was found to be 147.80+/- 17.182 micro meters. Post-
operatively, incidence of PVD at 3 months was 34%. PVD was noted more in those above 65 years of age
than those below (50.0% vs 16.7%, p<<0.05). 3 patients (6%) had macular edema, of which 1 (2%) had cystoid
macular edema. The event of having macular edema was more likely in diabetic (22.2%) than non-diabetic
patients (2.4%). The p value < 0.05 by chi square test; indicates that there was a statistically significant
correlation between presence of macular edema and reduction in visual acuity.

Conclusions: Ultrasonography and optical coherence tomography are non-invasive and efficient tools for
assessment of posterior segment of the eye. Ultra sound B-scan effectively detects posterior vitreous
detachment. Incidence of pseudophakic posterior vitreous detachment increase with age. Optical coherence
tomography aids in the early detection, diagnosis and follow up of cystoid macular edema. Diabetes mellitus
appears to predispose a patient to post-operative macular edema and cystoid macular edema seems to be an
important cause of reduced visual acuity after uncomplicated cataract surgery.

Keywords: SICS, central foveal thickness, macular edema, posterior vitreous detachment.

Introduction light.”Globally, cataract is the single most important
According to WHO; "Cataract is clouding of the cause of blindness and cataract surgery has been
lens of the eye which impedes the passage of shown to be one of the most cost-effective health-
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care interventions resulting in almost immediate
visual rehabilitation.

Normal posterior segment of the eye is an important
prerequisite for good visual outcome after cataract
surgery. Ultrasonography of the eye is a noninva-
sive method of assessing posterior segment of the
eye; it is especially important in case of cataract
where the view to posterior segment is otherwise
hindered.? It detects posterior segment pathologies
like posterior vitreous detachment, retinal
detachment, vitreous hemorrhage, vitritis, mass
lesions of retina and choroid.

Even an uncomplicated cataract surgery can result
in certain complications like posterior vitreous
detachment, cystoid macular edema, retinal
detachment, and exacerbation of diabetic
retinopathy. Posterior vitreous detachment can be a
fore runner of sight threatening retinal detachment,3
macular lesions like macular hole, epi retinal
membrane.

Optical coherence tomography examination is fast,
sensitive, reproducible, non-invasive, non-contact,
easy to perform and provide ‘in vivo histology’ of
retina,*>®"89101112 ang hence retinal lesions like
Cystoid macular edema (CME) are detected early.*®
It is the early detection and appropriate management
of such conditions which provide good visual
function to the patient.

Materials and Methods

This is a prospective study comprising of 50
patients who underwent an uncomplicated small
incision cataract surgery by a single surgeon in one
year. The patients were enrolled from March 2011
and October 2011, and they were followed up for 3
months. The methodology adhered to the tenets of
the Declaration of Helsinki for research involving
human subjects. Written informed consent was
obtained from all participants and the study was
approved by the Institute’s Ethics Committee. All
patients who underwent an uncomplicated small
incision cataract surgery with normal posterior
segment were included in the study. Exclusion
criterions were preexisting posterior segment
changes except diabetic retinopathy, myopia >6D,

complicated or traumatic cataract; previous ocular
inflammation/ ocular surgery/ laser treatment or
intravitreal injections. Those patients who had dense
cataract or other media opacities were excluded
because of poor optical coherence tomography
images. Patients who had complicated cataract
surgery were also excluded.

Patients underwent a detailed history taking
regarding presenting complaints, ocular disease,
trauma, history of systemic disease including
diabetes mellitus. Thorough clinical examination
including best corrected visual acuity, refraction, slit
lamp examination, detailed fundus examination
including slit lamp bio microscopy and indirect
ophthalmoscopy was done. Systemic evaluation and
routine investigations including blood sugar were
performed. Patients underwent USG and OCT of
both eyes. USG was done using B scan screening
techniques; the area of interest was scanned by
longitudinal scan, over closed eyelids.OCT
examination was done using line scan, radial scan,
and macular thickness mapping options; after
dilating pupil to circumvent the media opacity
whenever indicated.

Details of surgery, including duration and
complications were noted. Postoperative complaints,
and complications were looked for. The same
procedure was repeated at 1st week, 1st month, and
3rd month of postoperative period and the findings
were assessed.

For comparison of groups, the descriptive statistics
like mean and standard deviations were worked out.
Chi-square test was used for testing associations.
For all the calculations SPSS was used. Sample size
was calculated by using the following formula:
4pg/d2, where p is the proportion of PVD, q is (100-
p), and d is the allowable error i.e., up to 20% of p.
The adequate sample size was 32.

Observations

The study enrolled 50 patients, of the age group 40
to 84 years, with mean age of 65.50 years and
standard deviation was 10.215. 62% were females
38% were males. 18% patients were diabetic, 82%
were non-diabetic.
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Pre-operatively, visual acuity ranged from 6/9 to
6/36P; 42% had visual acuity of 6/24 or 6/24P. Of
the 9 diabetics, 1 had mild and another had
moderate non-proliferative diabetic retinopathy
(NPDR). 46 patients i.e. 92% had normal USG

while 4 i.e. 8% had incomplete PVD pre-operatively.

Central foveal thickness by OCT was in normal
range in all patients before surgery - Normal range
for Indian eyes being 149.16 +/- 21.15 um. i.e.,
(128.01 pm -170.31 um)

Distribution according to CFT before surgery for
among diabetics and non diabetics

In the case of non diabetic patients pre-operative
Central Foveal Thickness value commonly occurred
was 145 pum. However in the case of diabetic
patients, it was bimodal; the most repeated
occurrence was of both 140 pm and 155 pum. It was
also observed that the variation in CFT was more
among diabetic patients than non diabetic patients.
Time taken for surgery in all cases was less than 10
minute.

Distribution according to BCVA after surgery
None of the patients had best corrected visual acuity
less than 6/12P at any time after surgery. After 1
week of surgery Best corrected visual acuity was
6/6 or 6/6P in 26%, 6/9 or 6/9P in 52%, 6/12 or
6/12P in 22%. At 1 month after surgery; Best
corrected visual acuity was 6/6 or 6/6P in 50%, 6/9
or 6/9P in 48%, 6/12 or 6/12P in 8%. At 3 months
after surgery; Best corrected visual acuity was 6/6
or 6/6P in 56%, 6/9 or 6/9P in 38%, 6/12 or 6/12P
in 6%.

Distribution according to findings in fundus
after surgery

Fundus examination after surgery revealed dull
foveal reflex in 4% at 1 week, 2% at 1 month, 6% at
3 months. Retinal pigment epithelial changes came
into view in 6% after surgery. No significant
progression of diabetic retinopathy occurred.
Distribution according to findings in USG after
surgery

There were 6% cases of complete PVD at 1 week;
these were those patients who had incomplete PVD
at the outset; 14% at 1 month, 20% at 3 months. 1
case of pre operative incomplete PVD did not

progress. Incomplete PVD were seen in 22% at 1
week, 20% at 1month, and 14% at 3 months.
Overall incidence of PVD at 3 months after surgery
was 34%. 33 patients had no USG detectable
abnormality attributable to surgery. Incidence of
complete PVD increased from 1 week to 3 months
after surgery; while that of incomplete PVD
decreased. Overall incidence of PVD increased
from 1 week to 3 months after surgery. [Figure 1
and 2]

Distribution according to the occurrence of
findings in macula by OCT after surgery: Cystoid
macular edema was seen in 2% at the end of 3
months, none before. Diffuse macular edema was
seen in 1 patient (2%) 1week after surgery, in 4% at
end of 1 month and 3 months. Totally 6% had
macular edema, of which only 2% had cystoid
macular edema.

No other abnormalities were found in macula by
OCT.

Presence of macular edema and age of the patients
were independent of each other. [Figure 3]
Association of occurrence of macular edema
after surgery and DM

Macular Diabetic Non diabetic
Edema | Frequency |Percent | Frequency | Percent
Present 2 22.2 1 24
Nil 7 77.8 40 97.6
Total 9 100 41 100

There was a statistically significant (p < 0.05)
association between the presence of macular edema
and the diabetic status of the patient. The event of
having macular edema was more likely in diabetic
patients than non diabetic patients.

Association of BCVA with macular edema:

VI/A 6/6 or VI/A 6/9 or VI/A 6/12 or
Macular 6/6P 6/9P 6/12P
edema Freque | Perc | Freque | Perc | Freque | Perc

ncy ent ncy ent ncy ent
Yes 1 3.6 0 0 2 66.7
No 27 96.4 19 100 1 33.3
Total 28 100 19 100 3 100

The p value < 0.05 by chi square test indicates a
statistically significant correlation between presence
of macular edema and reduction in visual acuity.

Jayasree P Venugopal et al IMSCR Volume 05 Issue 04 April 2017

Page 20325




No other posterior segment changes were detected
by OCT or USG B-Scan after an uncomplicated
cataract surgery

Discussion

This study aims at finding out the occurrence of
changes in the posterior segment of the eye within
three months after an uncomplicated Small Incision
Cataract Surgery.

The central foveal thickness as per Indian studies
(149.16 +/- 21.15 pum) were lower than that of
western studies (182 + 23 pum). The normal central
foveal thickness as per present study is 147.80+/-
17.182, which agrees with the other Indian studies.
In this study, the Incidence of posterior vitreous
detachment is 34% after 3 months of follow up. It is
lower when compared to other studies where the
incidence was 58.6% at 1 year and 75.88% at 5
years. This could be because; in our study mean age
was lower and myopia was excluded

Incidence of complete PVD increased from 1 week
to 3 months after surgery; while that of incomplete
PVD decreased. Overall incidence of PVD
increased from 1 week to 3 months after surgery.
There is a statistically significant occurrence of
PVD in age group above 65 years.

Incidence of Cystoid macular edema is 2%, 1
patient developed CME at 3months.

A statistically significant association between the
presence of macular edema and the diabetic status
of the patient could be established. According to
Steven et al-CME occurred in 32% of diabetics
without retinopathy, and in 81% of diabetics with
retinopathy at the time of cataract surgery. Ray et al,
also identified diabetes mellitus as a risk factor.

A statistically significant correlation between
presence of macular edema and reduction in visual
acuity was seen in this study.

Macular edema and PVD did not coexist in this
study; also the presence of complete PVD has
protective effect against CME development.

No other posterior segment changes were detected
by USG B-scan or OCT in this study.

Limitations

e Retinal detachment may develop several
years after the uncomplicated cataract
surgery. Similarly cystoid macular edema
may occur several months after surgery.
This necessitates a longer follow up period.

e The study did not include conformation of
cystoid macular edema by fundus
fluorescein angiography.

e Patients with diabetes mellitus were also
included in this study, resulting in increased
incidence of post operative macular edema.

Conclusions

Ultrasonography and optical coherence tomography
are non-invasive and efficient tools for assessment
of posterior segment of the eye. Ultra sound B-scan
effectively detects posterior vitreous detachment.
Incidence of pseudophakic posterior vitreous
detachment increase with age. Optical coherence
tomography aids in the early detection, diagnosis
and follow up of cystoid macular edema. Diabetes
mellitus appears to predispose a patient to post-
operative macular edema and cystoid macular
edema seems to be an important cause of reduced
visual acuity after uncomplicated cataract surgery.

PN

Eig 1: Incomplete PD

Fig 2: Complete PVD

Fig 3: Mild CME
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