Safety of
Triamcinolone
acetonide (TA)-
assisted pars plana
vitrectomy in macular
hole surgery

Abstract

Aim To evaluate whether Triamcinolone
acetonide (TA)-assisted pars plana vitrectomy
for visualisation of posterior hyaloid during
macular hole surgery has any adverse effects
on macular hole closure rate and intraocular
pressure (IOP).

Methods Case series comparing outcomes
and adverse effects in patients who had
surgery for macular holes with ILM peel, with
and without the use of TA-assisted vitrectomy.
Results During the study period, 29 patients
had vitrectomy for macular holes. In

18 patients (group 1), TA was used
intraoperatively to facilitate visualisation of
the posterior hyaloid and in 11 patients (group
2) no TA was used. There was no statistically
significant difference in the macular hole
closure rates and the improvement in visual
acuity between the two groups. No long-term
increase in IOP was recorded in any of the
29 patients. The total anatomical success rate
in both groups was 85.6% and the average
improvement in visual acuity in both groups
was two Snellen lines.

Conclusions TA is safe and there is no
contraindication for its use as an
intraoperative aid to facilitate vitreous
visualisation in macular hole surgery.
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Introduction

Triamcinolone acetonide (TA) was introduced
as an aid to facilitate pars plana vitrectomy
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(PPV) by Peyman et al in the year 2000." The use
of TA improves visibility of vitreous and
posterior hyaloid, and therefore facilitates
complete posterior hyaloid separation and
removal, which is an important step in macular
hole surgery. However, there are concerns that
use of a corticosteroid, such as TA, may
adversely influence macular hole closure and
may have other adverse effects such as raised
intraocular pressure (IOP).

On review of the literature, no clinical studies
have reported the effects of TA-assisted
vitrectomy in macular hole surgery. The aim of
this interventional, comparative, retrospective
study was to assess the safety of TA-assisted
PPV and its effects on macular hole closure and
IOP.

Methods

We conducted a retrospective study on a
consecutive series of patients who had
vitrectomy for idiopathic macular holes in the
University Hospital of Wales during a period of
24 months, between January 2003 and
December 2004. Patients were identified by
theatre computer system, where each type of
operation has a unique code number. All
operations were performed by three
experienced vitreoretinal surgeons with or
without TA according to surgeon’s preference
(one surgeon used TA in all cases, another in
half of his cases, and the last in none of his
cases). Operations were carried out in an
otherwise similar fashion. Patients had standard
three port PPV. After core vitrectomy, in cases
where TA was used, 0.1-0.2ml of TA aqueous
suspension (Kenalog, 40 mg/ml) was
reconstituted straight from the vial and was
injected into the vitreous cavity. The white TA
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suspension was dispersed into the vitreous with light
movements of the lightpipe and the vitrector, becoming
entrapped in hyaloid gel rendering remaining vitreous
and especially the posterior hyaloid easily visible.
Creation of posterior vitreous detachment (if not already
present) and complete removal of vitreous was carried
out. Any residual TA was removed with aspiration and
flute needle. All cases had internal limiting membrane
(ILM) peel, assisted with 0.1 ml of ICG (0.1 mg/ml of
BSS), which was injected over the posterior pole in the
BSS-filled eye and immediately washed out with a flute
needle. At the end of the operation, all patients had
injection of an iso-expansile C;Fs gas into the vitreous
cavity and asked to maintain face down posturing for
50min every hour for 5 days. Postoperative medication
in all patients included chloramphenicol and
prednisolone 1% drops four times daily for 4 weeks and
also acetazolamide tablets 250 mg twice daily for 2 days.
The primary outcomes of the study were comparison
of anatomical closure of macular hole with and without
TA use and also to record any adverse effects from its
use. The anatomical success of the operation (macular
hole closure) was defined by the operating surgeon on
clinical examination at follow-up appointments, where a
detailed clinical examination including visual acuity with
and without correction and IOP measurement for every
patient was carried out. Statistical analysis of the results
was carried out with SPSS statistical software (version
12.0.1, Professional Statistics Release, Chicago, USA).

Results

A total of 29 patients (29 eyes) were included in the
study. Of these patients 18 had TA-assisted vitrectomy
and 11 were operated without the use of TA (groups 1

and 2, respectively). Table 1 shows demographic data of
patients. Macular hole stage, duration, and initial visual
acuity of the patients is also depicted in Table 1, which
shows that both groups had similar characteristics
preoperatively. Regarding anatomical closure of macular
holes, three operations failed in group 1 (success rate
15/18, 83.3%) and one operation failed in group 2
(success rate 10/11, 90.9%). The difference in anatomical
success rate between the two groups was not statistically
significant (P =0.5, Fisher’s exact test). Mean
improvement in visual acuity in group 1 was 0.36+0.54
(mean +SD) logMAR, whereas in group 2 it was
0.44+0.76 logMAR. This difference is again not
statistically significant (P =0.22, Mann-Whitney test).
These results are shown in Table 2. Taken together, all
29 patients, who had macular hole surgery with or
without TA, had an average improvement in their visual
acuity after the operation of 0.37+0.62 logMAR. The
difference between preoperative and postoperative
visual acuities was statistically significant (P =0.001,
Wilcoxon test).

The average follow-up time for both groups is also
shown on Table 1. During this period, there were no
patients with long-term increase of IOP. This IOP rise

in the immediate postoperative period, if encountered
was controlled with short-term medical treatment, and
at the routine follow-up appointments (at 2 weeks and
2 months postoperatively) none of the operated eyes had
IOP above 21 mmHg or was receiving any anti-glaucoma
medication.

Discussion

Complete removal of posterior hyaloid membrane is an
important surgical goal in macular hole surgery. Owing

Table 1 : Clinical characteristics of the two groups of patients with macular hole surgery

Group 2
(no triamcinolone)

Group 1
(triamcinolone used)

Number of patients 18
Age, years: mean (range) 73.2 (59-87)
Sex (male/female) 4/14
Estimated duration of macular hole, 10.3 (5-20)
months: mean (range)
Macular hole stage

Stage 2 1

Stage 3 13

Stage 4 4
Follow-up, months: mean (range) 7.4 (3-20)

Preoperative visual acuity, 1.03+0.38 (0.6-2)

logMAR: mean +s.d. (range)

11
69 (60-78) P=0.37, CI: —3.07 to -8, t-test
2/9 P =0.59, Fisher’s exact test

7.7 (2-15) P=0.06, CI: —0.17 to —8.6, t-test

0 P=0.82, 5* test
8
3

8.3 (3-19)

0.964+0.39 (0.6-2) P =0.53, Mann-Whitney test
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Table 2 Outcomes and statistical analysis between the two groups
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Group 1
(triamcinolone used)

Group 2
(no triamcinolone used)

Macular hole closure rate

Improvement in visual acuity postoperatively 0.36+0.54
(logMAR, mean+s.d.)
Mean IOP (mmHg) at 2 months postoperatively 17.4

83.3% (15/18)

90.1% (10/11) P =0.5, Fisher’s exact test

0.44+0.76 P =0.22, Mann-Whitney test

16.3 P =0.14, t-test

to the transparency of vitreous, it can be difficult to
visualise and completely separate posterior hyaloid
during PPV. The use of intravitreal TA suspension greatly
improves visualisation of vitreous, thus facilitating
removal of posterior hyaloid and vitreous during PPV.
As a consequence, use of TA as an intraoperative tool for
visualisation of vitreous gel in various clinical situations
has expanded as more experience is gained from its
use.”?

Triamcinolone is a corticoid with no retinal toxicity
in vitrectomised and nonvitrectomised eyes in dosage of
2 to 4mg.° The use of TA in nonvitrectomised eyes has
been associated with complications such as raised I0P7#
cataract,” and endophthalmitis.’® Animal studies have
suggested that intravitreal injection of corticosteroids
exerts an anti-inflammatory effect, inhibits growth of
fibroblasts," and stabilises the blood-ocular barrier.'* As
macular hole closure involves formation of fibro-glial
elements,"®'* any residual TA in the vitreous cavity
following vitrectomy has potential of adversely
influencing macular hole closure.

Although the number of patients in the two groups in
this study was small and a source of potential bias, there
was no difference in macular hole closure rates between
the two groups. No patients in either of the study groups
had elevated IOP beyond 2 weeks in the post-operative
period that could be attributed to the hypertensive effect
of TA. The improvement in visual acuity in both groups,
which did not show statistical difference, reflected
similar macular hole closure rates in both groups. These
findings suggest that removal of TA during vitrectomy
and rapid clearance''® may possibly reduce
concentration of TA to negligible levels where
therapeutic or adverse effects of the drug cannot occur.

In conclusion, this study did not show any evidence of
adverse effects of TA, when used as an intraoperative
tool for posterior hyaloid separation and vitrectomy
during macular hole surgery. Although further studies
with larger number of patients may be needed to confirm
these results, there appears to be no contraindication for
the use of this technique by those surgeons who feel that
is beneficial.
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