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Abstract

Aim: To determine the role of early vitrectomy versus intravitreal antibiotic injection in patients with postoperative
endophthalmitis. Design: Randomized, prospective study. Material and methods: A total of 20 patients who had
clinical evidence of endophthalmitis within 6 weeks after cataract surgery were included in the study. Patients
were randomized into two groups. In Group A (n = 7) patients underwent core vitrectomy along with intravitreal
antibiotics injection within 48 hours of presentation while in Group B (1 = 13) patients received intavitreal antibiotic
injection only. Results: In Group A (n = 7), all the patients had improvement in visual acuity. Out of total 7 patients,
5 (71.42%) patients achieved visual acuity of 6/60 or better, while in Group B (n = 13), 5 (38.46%) patients had
improvement in visual acuity, 3 (30.76%) patients did not show any improvement or worsening and 5 (38.46%)
patients had worsening of initial visual acuity. The media clarity improved significantly in all the patients of Group
A (n=7), in which 6 (85.71%) patients achieved the media clarity of Grade 1, while in Group B (n = 13) 6 (46.15%)
patients achieved media clarity of Grade 1 and 2 (15.38%) patients did not have any improvement in media clarity
during the follow-up period of 3 months. The complications were more in Group B as 2 (15.38%) patients developed
retinal detachment, 1 (7.69%) patient had phthisis and 1(7.69%) patient worsened to panophthalmitis while in
Group A only 1 (14.28%) patient developed retinal detachment 2 months after the vitrectomy. Conclusion: Early
vitrectomy when done within 48 hours greatly improves visual acuity and media clarity when compared with
intravitreal antibiotics injection alone.
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Introduction ocular trauma, ocular surgeries (cataract extraction,
penetrating keratoplasty, vitreoretinal procedures
Endophthalmitis is a potentially devastating and glaucoma surgeries) and intravitreal injections

. . . -
condition involving internal structures of the eye. ~ °F it can result from an endogenous infectious foci.

This can result either from exogenous spread from According to Endophthalmitis Vitrectomy Study
(EVS)? 1995, patients with acute endophthalmitis
presented with one or more of four classicsymptoms,

including decreased vision (93%), conjunctival
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injection (81%), pain (75%) and lid swelling (33%).
These findings are not universal; however, as pain
and hypopyon were each absent in one-quarter of
patients with acute endophthalmitis.?

Treatment modalities include initial vitreous
tap procedure followed by intravitreal antibiotic
injection (IVAB), topical antibiotics, topical
cycloplegics, subconjunctival steroids, systemic
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steroids and pars plana vitrectomy (PPV).
The systemic antibiotics have a poor role in
endophthalmitis.>?

The landmark EVS provided guidelines for the
treatment of acute onset infectious endophthalmitis
(IE) after cataract surgery. This prospective
randomized trial found no benefit from immediate
pars plana vitrectomy (PPV) when compared with
vitreous tap and intravitreal injection of antibiotics
except in the subgroup where visual acuity (VA) at
presentation was light perception (LP) or worse.?
There has been significant advancement in the
vitreoretinal surgical technology since the results
of EVS were published and recent studies have
suggested that PPV should be performed earlier.*
But there is still controversy regarding the role,
timing and advantages of early vitrectomy in cases
of postoperative endophthalmitis and need for
more data is warranted regarding the early PPV in
cases of postoperative endophthalmitis.

Herewith, by means of this study we are aiming to
determine the role, timing and advantages of early
vitrectomy over intravitreal antibiotics in terms of
visual outcome and media clarity in patients with
postoperative endophthalmitis.

Materials and Methods

We conducted a prospective, randomized, single
center study in 20 patients of postoperative
endophthalmitis with mean age of 53.05 + 13.69
years, who presented to us at Regional Institute of
Ophthalmology (RIO), Prayagraj within 6 weeks
of cataract surgery. This study was conducted after
taking permission from ethical committee of M.L.N
Medical College, Prayagraj.

The criteria for inclusion into our study were:
clinical symptoms and signs of postoperative
endophthalmitis within 6 weeks of intraocular
surgery and the corneal and anterior chamber clarity
should be enough to perform PPV. We excluded the
patients who presented with: No light perception,
panophthalmitis, patients with retinal detachment
or choroidal detachment as evidenced on indirect
ophthalmoscopy or B-mode ultrasonography at the
time of presentation, any previously known ocular
disease which limited the visual acuity to 6/36 or
worse other than the cataract, previous intraocular
surgery other than the cataract surgery, previous
penetrating ocular trauma, previous intravitreal
antibiotics injection or PPV and any known or
probable allergy to any of the study drugs.

Deepak Sharma, Pranav Saluja, Satya Prakash Singh et al.

After taking the detailed medical and surgical
history, all the patients underwent following

investigations: Routine blood investigations,
Snellen’s visual acuity unaided, Slit lamp
examination, Slit lamp photography, Direct

and Indirect Ophthalmoscopy for evaluation
of media clarity, B-Mode ultrasonography and
Microbiological investigations of aqueous and
vitreous tap.

The eligible patients for the study who gave their
written consent were randomly divided into two
groups: Group A, consisted of 7 patients with mean
age of 47.85 £ 20.78 years who had undergone early
vitrectomy, i.e. within 48 hours of presentation to
our hospital and Group B, consisted of 13 patients
with mean age of 55.84 + 5.81 years who received
intravitreal antibiotics (IVAB) injection after
vitreous tap or biopsy.

The treatment was started as soon as possible
after the initial examination. As an initial step,
samples were taken from the eyelids for culture in
all the patients.

All the patients were followed on the basis
of severity of clinical signs and symptoms. A
minimum of 3 months of follow up was imposed
for final visual acuity and media clarity data.

At every follow-up visit patients were
examined for Snellen’s visual acuity unaided, Best
corrected visual acuity, Slit lamp examination and
photography, Direct and Indirect Ophthalmoscopy
for evaluation of media clarity and B-Mode
ultrasonography.

Grading of Media Clarity by Indirect

Ophthalmoscopy (EVS Group, 1995)

* Grade 1: Media clarity of 6/12 or more in
viewing retina

* Grade 2: Media clarity <6/12, second order
retinal vessels visible

¢ Grade 3: First order main retinal vessels seen
* Grade 4: Vessels not seen,red reflex present

¢ Grade 5: Absence of red reflex
Results

In this study of total 20 patients, out of 7 patients
in Group A, 4 (57.14%) patients were male and 3
(42.85%) were female. In Group B, out of 13 patients
6 (46.15%) were male and 7 (53.84%) were female.

Out of 20 patients, 4 patients had undergone
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phacoemulsification surgery and 16 patients had
undergone a small incision cataract surgery. The
mean duration between the cataract surgery and
the presentation to the hospital with clinical signs
of endophthalmitis was about 10.35 + 7.66 days.

The right eye was affected in 3 (42.85%) patients
of Group A and 6 (46.15%) patients of Group B. The
left eye was affected in 4 (57.14%) patients of Group
A and 7 (53.84%) of Group B. There was history of
diabetes mellitus in 3 (14%) patients and systemic
hypertension in 3 (14%) patients and 1 (5%) patient
had hyperthyroidism.

At presentation, out of total 20 patients, one had
media clarity of Grade 2, four had media clarity of
Grade 3, three had media clarity of Grade 4 and
twelve patients had media clarity of Grade 5.

Out of total 20 patients, the visual acuity at
presentation was less than 6/60 in all the cases
except in one case where initial visual acuity was
6/36. In 4 (20%) cases the initial visual acuity was
just light perception. In 7 (35%) patients visual
acuity was hand motion, 1 (5%) patient’s visual
acuity was counting fingers close to face, 1 (5%)
patient had visual acuity of 1/60, 3 (15%) patients
had visual acuity of 2/60, 1 (5%) patient had visual
acuity of 3/60, 1 (5%) patient had visual acuity of
4/60 and 1 (5%) patient had visual acuity of 5/60.

Table 1: Media clarity at 3 months
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The microbiological analysis of aqueous and
vitreous tap/biopsy was done and only 8 (40%)
out of total 20 cases were culture positive with
most common organism was coagulase negative
Staphylococcus (37.5%) and in 12 (60%) patient
samples did not reveal any growth.

In our study, empirically we had used intravitreal
vancomycin for gram-positive organisms and
ceftazidime for gram-negative organisms before the
reports of culture and sensitivity was obtained. In
case of resistance to ceftazidime, aminoglycosides
were our second choice for gram-negative
organisms. In Group A, only one patient required
repeat core vitrectomy along with IVAB injection
and one patient required repeat injection of IVAB.
In Group B, 5 patients required repeat injection and
one patient required core vitrectomy along with
IVAB injection.

On follow up, all the patients in Group A had
improved media clarity of Grade 1 at 3 months
except one patient who achieved media clarity of
Grade 2. In Group B, one patient did not have any
improvement in media clarity while in one patient
media clarity of Grade 4 was achieved, 3 patients
had media clarity of Grade 3, and 2 patients
achieved media clarity of Grade 2 while 6 patients
achieved media clarity of Grade 1 at 3 months.
(Table 1)

Media clarity (Grading) Group A (n=7)

Group B (n=13) Total (n = 20)

Grade 1 6 (85.71%)
Grade 2 1 (14.28%)
Grade 3 0
Grade 4

Grade 5

6 (46.15%) 12 (60%)
2 (15.38%) 3 (15%)
3 (23.07%) 3 (15%)
1(7.69%) 1(5%)
1(7.69%) 1(5%)

At 3 months follow-up, 1 (14.28%) patient of
Group A had best corrected visual acuity of 6/18,
2 (28.57%) patients had visual acuity of 6/36, 2
(28.57%) patients had visual acuity of 6/60 and
2 (28.57%) patient had visual acuity of 2/60. In
Group B, 3 (23.07%) patients had visual acuity of
light perception only, 1 (7.69%) patient perceived

hand motion, 3 (23.07%) patients had visual acuity
of 2/60, 1 (7.69%) patient had visual acuity of 4/60,
3 (23.07%) patients had visual acuity of 6/60 and 1
(7.69%) patient had visual acuity of 6/18, 1 (7.69%)
patient had no light perception vision and the
eye became phthisical after follow-up period of 3
months (Tables 2, 3 and 4).

Table 2: Best corrected visual acuity at final follow up (3 months)

Snellen’s best corrected visual acuity

Group A (n=7)

Group B (n =13)

No light perception
Light perception
Hand motion
CFCF

0 1(7.69%)
0 3 (23.07%)
0 1(7.69%)
0 0

(Contd.)
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Snellen’s best corrected visual acuity

Group A (n=7)

Group B (n =13)

1/60
2/60
3/60
4/60
5/60
6/60 or better

0 0
2 (28.57%) 3 (23.07%)
0 0
0 1(7.69%)

0 0

5 (71.42%) 4 (30.76%)

CFCF: Counting fingers close to face

Table 3: Visual recovery in patients of Group A (Early vitrectomy group)

Case no. Age (years) / Sex Initial visual acuity Final visual acuity (At 3 months)
1. 67/M Light perception 6/60
2. 56/F Light perception 2/60
3. 48/M Hand movement 6/36
4. 65/F Hand movement 2/60
5. 10/M Hand movement 6/60
6. 24/M 2/60 6/18
7. 65/F 4/60 6/36

Table 4: Visual recovery in patients of Group B (IVAB group)

Case no. Age (years) / Sex Initial visual acuity Final visual acuity(At 3 months)

1. 55/F Light perception 6/60

2. 54/F Light perception Light perception

3. 52/M Hand movement No Light perception
4. 55/M 1/60 Hand movement

5. 45/F Hand movement Light perception

6. 54/F 2/60 2/60

7. 50/F 3/60 6/60

8. 60/M Hand movement Light perception

9. 60/M 5/60 6/18

10. 52/F 2/60 2/60

11. 58/M 6/36 6/60

12. 70/F Hand movement 2/60

13. 60/M CFCF 4/60

CFCF: Counting fingers close to face

In Group A, 1 (14.28%) patient developed retinal
detachment during the follow-up. While, in Group
B, 2 (15.38 %) patients developed retinal detachment
and 1 (7.69%) patient developed phthisis. One
(7.69%) patient developed panophthalmitis in
Group B during the follow-up with no light
perception vision and later on enucleation was
performed in that case. No other complications
were reported in any of the groups.

Discussion

The debate regarding the role and timing of
vitrectomy have been restarted after the increased
understanding of pathogenesis of endophthalmitis
and advances in surgical technique and equipment.

The EVS group? recommended vitrectomy only
in patients presenting with light perception (LP).
While we have seen virulence will vary among
different organisms, we must consider that they
all have the potential to cause extensive sight
loss if not treated properly. As we know that
infecting bacteria multiplies in the vitreous until
a plateau phase, swiftly followed by the maximal
inflammatory response, which is when the retina is
likely to sustain the most damage. As recommended
by Kuhn and Gini*, it is therefore more useful to
think of infection in terms of presentation stage
(early/advanced) as opposed to severity, as early
appropriate treatment is likely to herald a better
visual outcome.

Chaudhary et al.° found that patients underwent
tap and injection of IVABs alone regained baseline
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VA more often than those who underwent tap
and injection with subsequent PPV (90% vs 46%).
Kurniawan et al.® and Xu et al.” have also reported
no benefit of early PPV in improving visual
outcomes. Gower et al.? in the US and population
studies by Ng JQ et al.’ in Australia have reported
that PPV has no evidence of increased benefit. In
contrast, a number of case series have reported good
outcomes following early PPV. The EVS? concluded
that the initial vision was an important determinant
of outcome. They suggested immediate vitrectomy
in patients with initial vision of light perception
only, as it had a threefold increase in the frequency
of achieving 20/40 or better acuity. Opposite to
these studies, Laatikainen and Tarkkanen' studied
12 cases of purulent postoperative endophthalmitis
and concluded that the difference in visual outcomes
between early (<12 hours) and late vitrectomy (>12
hours) group was not statistically significant but
none of the eyes with early vitrectomy became blind
during the follow-up period. Oshitari et al. (2003)™
retrospectively studied 29 eyes of post-cataract
endophthalmitis and concluded that almost 50%
patients achieved final VA of LogMAR 0.5 or better
when early PPV was done. Panarci et al." reported
40% of their patients achieved final VA of 20/40,
while other study by Kuhn and Gini* reported that
91% patients achieved visual acuity of 20/40. Tan
et al.”® concluded that 83.3% patients who undergo
early vitrectomy for endophthalmitis can achieve
good visual recovery. Almanjoumi et al.* have
reported that approximately 80% of the patients
achieve final visual acuity of 20/40 or higher if they
underwent early vitrectomy.

In our study, the patients who underwent early
vitrectomy (within 48 hours) for post-cataract
endophthalmitis, all the patients had improvement
in final visual acuity. None of the patients had
worsening of visual acuity in a follow-up period of
3 months. This is similar to the findings of Kuhn
and Gini* who also did not have any patient with
worsening of vision after vitrectomy. This is due to
the fact that advancement in vitreoretinal surgery
and other additional surgical tools immediate PPV
for endophthalmitis offers several advantages such
as to obtain sufficient tissue for diagnosis, decreases
the inflammatory debris load thus minimizing the
effect of toxins over the macula and preventing the
macular damage, removal of vitreous membranes
that could lead to subsequent retinal detachment,
clearing vitreous opacities and possibly better
distribution of intravitreal antibiotics. The risk of
inducing iatrogenic retinal injury and subsequent
retinal detachment has also reduced significantly
due to the better visualization during surgery.*
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The early PPV also leads to early and better visual
rehabilitation when compared with the IVAB
injection group.

However, vitrectomy in case endophthalmitis
remains a difficult procedure due to poor visibility
of the posterior segment (corneal edema, anterior
segment exudates or vitreous opacities). Even
preoperative ultrasonography can be of limited
value during surgery with regard to whether
the retina is detached or not.* The most frequent
complications are retinal detachment, epiretinal
membrane, ocular hypertension and phthisis."?

On the basis of results of our study, we believe
that the patients with initial poor visual acuity,
culture positivity, delayed presentation to hospital
and patients from rural background were the poor
prognostic factors for final visual acuity.

The limitations of this study include a small
sample size, limited duration of follow up and
inclusion of only post-cataract endophthalmitis
cases. The further studies with longer duration of
follow up and large sample size are required to
strengthen the findings of this study.

Conclusion

As per  the results of our study we came
to a conclusion that, a rapidly destroying
endophthalmitis can be controlled if the patient
presents soon after developing the signs and
symptoms and is rapidly intervened with
vitrectomy. Early vitrectomy when done within 48
hours greatly improves visual acuity and media
clarity when compared with intravitreal antibiotics
injection alone.
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