
I N T R O D U C T I O N

I n t r a v i t real triamcinolone acetonide has incre a s i n g l y
been used as adjunctive treatment for intraocular neo-
v a s c u l a r, proliferative, or edematous diseases such
as diffuse diabetic macular edema, neovascular glau-

coma, and exudative age-related macular degenera-
tion (1-25). In a previous small pilot study, the eff e c t
of an intravitreal injection of crystalline cortisone as
adjunctive pro c e d u re in pars plana vitrectomy (PPV)
for proliferative diabetic retinopathy (PDR) was ex-
amined (11). The pilot study concluded that intravit-
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PU R P O S E. To evaluate the safety and efficacy of intravitreal injections of crystalline triamci-
nolone acetonide as an adjunctive procedure in pars plana vitrectomy for proliferative dia-
betic re t i n o p a t h y. 
ME T H O D S. This nonrandomized comparative study included 30 patients (32 eyes) who un-
derwent standardized pars plana vitrectomy for treatment of proliferative diabetic re t i n o p a-
thy and who received an intravitreal injection of 25 mg triamcinolone acetonide at the end
of surgery. Mean follow-up time was 5.60 ± 5.14 months. The study group was compare d
with a control group (32 eyes) matched with the study group for preoperative and intraop-
erative parameters and who underwent pars plana vitrectomy for proliferative diabetic re t i n o p a-
thy without intravitreal injection of triamcinolone acetonide. 
RE S U LT S. The study group and the control group did not vary significantly in frequency of
postoperative retinal detachment, re-pars plana vitre c t o m y, or postoperative enucleation
or phthisis bulbi, or in best postoperative visual acuity, visual acuity at end of the study, or
gain in visual acuity. 
CO N C L U S I O N S. In this pilot study, the study group with pars plana vitrectomy and intravitre-
al triamcinolone acetonide injection compared with the nonrandomized control group with-
out intravitreal triamcinolone acetonide injection did not show a higher than usual rate of
postoperative complications. As a corollary, however, the data do not suggest the adjunct
use of 25 mg intravitreal triamcinolone acetonide combined with pars plana vitrectomy as
t reatment of proliferative diabetic re t i n o p a t h y. (Eur J Ophthalmol 2003; 13: 468-73)
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real injection of crystalline cortisone may not be tox-
ic to intraocular structures, reduces postoperative in-
traocular inflammation, and may be a potentially use-
ful additional tool in the treatment of PDR. 

In view of the lack of long-term experience with in-
t r a v i t real triamcinolone acetonide injections, and
considering that the mean follow-up period in the pi-
lot study was only 1.4 months (median 1 month), we
performed a follow-up study on the patients includ-
ed in the original investigation, extending their fol-
low-up period, including several new patients, and
including a control group to compare the results of
the patients in the study group with the results of the
patients in the control group. 

PATIENTS AND METHODS

The study included 32 eyes of 30 patients who un-
derwent PPV for treatment of PDR, received an in-
t r a v i t real injection of crystalline triamcinolone acetonide
at the end of surg e r y, and were operated on by the
same surgeon. All patients included in the study showed
persistent vitreous hemorrhage due to diabetic
retinopathy for at least 3 months prior to surg e r y, and
all eyes exhibited central retinal traction detachment
with involvement of the macula. The study group was
p rospectively formed and treated. Mean age was 62.69
± 9.28 years, preoperative visual acuity (VA) measure d
0.03 ± 0.05, preoperative intraocular pre s s u re was 16.3

TABLE I - P R E O P E R ATIVE AND INTRAOPERATIVE CLINICAL DATA OF THE STUDY GROUP UNDERGOING PA R S
PLANA VITRECTOMY AND INTRAVITREAL INJECTION OF CRY S TALLINE TRIAMCINOLONE ACETONIDE
AND THE CONTROL CROUP UNDERGOING PARS PLANA VITRECTOMY WITHOUT INTRAVITREAL 
INJECTION OF TRIAMCINOLONE ACETONIDE

Study gro u p C o n t rol gro u p

No. eyes 3 2 3 2

Age, y, mean ± SD 62.69 ± 9.28 59.29 ± 16.32

Median (range) 64.23 (27.96-80.66) 61.01 (26.56-85.60)

F e m a l e s / m a l e s 1 9 / 1 1 1 7 / 1 5

Right eye/left eye 1 7 / 1 5 1 3 / 1 9

Refractive erro r, D, mean ± SD 0.27 ± 1.52 -0.03 ± 0.75

Median (range) 0.00 (3.25 to + 4.63) 0.00 (-2.50 to +2.13)

P reoperative visual acuity, mean ± SD 0.03 ± 0.05 0.03 ± 0.05

Median (range) 0.03 (Light perc e p t i o n - 0 . 2 0 ) 0.01 (Light perc e p t i o n - 0 . 2 0 )

P reoperative intraocular pre s s u re, mmHg, mean ± SD 16.3 ± 4.6 14.22 ± 7.16

Median (range) 16 (6-28) 14 (6-48)

Iris neovascularization, n (%) 9 (28.1) 5 (15.6)

P revious vitre o retinal pro c e d u res, n (%) 8 (25) 1 (3.1)

Pseudophakia, n (%) 11 (34.4) 12 (37.5)

Membrane peeling, n (%) 25 (78.1) 27 (84.4)

Retinal endolaser coagulation, n (%) 28 (87.5) 14 (43.8)

Number of endolaser coagulation spots, mean ± SD 2423 ± 792 1650 ± 806

Median (range) 2400 (1000-3920) 1748 (173-2857)

Silicone oil endotamponade, n (%) 15 (46.9) 14 (43.8)

Intraoperative use of perfluorocarbon liquids, n (%) 5 (15.6) 5 (15.6)

Peripheral re t i n o t o m i e s / retinal defects, n (%) 5 (18.7) 7 (21.9)

Paracentral re t i n o t o m y / retinal defects, n (%) 1 (3.6) 0 

Peripheral cryocoagulation, n (%) 8 (25) 15 (46.9)

Extensive peripheral cryocoagulation, n (%) 2 (6.2) 2 (6.2)

Cataract surg e r y, n (%) 10 (31.3) 6 (18.8)

Removal of cyclitic membranes, n (%) 2 (6.3) 0
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± 4.6 mmHg (Tab. I). Iris neovascularization was pre-
sent in 9 (28.1%) eyes: 2 (6.3%) showed a slight de-
g ree of iris neovascularization, 2 (6.3%) exhibited a
moderate degree of rubeosis iridis, 2 (6.3%) had de-
veloped a medium to advanced degree of iris neo-
vascularization, and 2 (6.3%) showed a marked de-
g ree of rubeosis iridis. A total of 8 (25%) eyes had pre-
viously undergone PPV for PDR. A total of 11 (34.4%)
eyes were pseudophakic prior to inclusion into the study. 

The standardized technique of PPV consisted of per-
forming three pars plana sclerotomies and re m o v i n g
the vitreous including the posterior vitreous surface.
Depending on the clinical situation, additional pro-
c e d u res were performed, such as peeling of epire t i-
nal membranes, retinal endolaser coagulation, peripheral
retinal cryocoagulation, use of silicone oil endotam-
ponade (viscosity 5000 centistoke), temporary appli-
cation of perfluorocarbon liquids, and performing pe-
ripheral or paracentral relaxing retinotomies (Tab. I).
In 2 (6.3%) eyes with marked iris neovascularization,
cyclitic membranes expanding from the ciliary body
on one side of the globe to the ciliary body on the

other side of the globe had to be removed during surg e r y.
At the end of surg e r y, 25 mg of crystalline triamci-
nolone acetonide was injected through the closed scle-
rotomies into the vitreous cavity in the direction of
the peripheral retina at the 6 o’clock position. Care
was taken that triamcinolone acetonide was injected
f ree of the vehicle, which may be toxic to the intraocular
tissues. After closure of the conjunctiva, gentamicin
was injected subconjunctivally. At the end of surg e r y,
the patients were asked to sit up and to keep an up-
right position for at least 2 hours after surgery to pre-
vent the cortisone crystals from falling onto the mac-
ular region. PPV was carried out with general anes-
thesia in 6 (18.8%) eyes. For the remaining 25 (78.1%)
eyes, surgery was performed with local anesthesia,
using the re t robulbar catheter technique (26). Mean
follow-up time was 5.60 ± 5.14 months (Tab. II). 

The study group was compared with a control gro u p
consisting of 32 patients (32 eyes) with PDR who un-
derwent PPV in a similar manner as the patients in
the study group and who were operated on by the
same surgeon who used the same technique and the

TABLE II - P O S T O P E R ATIVE DATA OF THE STUDY GROUP UNDERGOING PARS PLANA VITRECTOMY AND 
I N T R AVITREAL INJECTION OF CRY S TALLINE TRIAMCINOLONE ACETONIDE AND THE CONTROL GROUP
UNDERGOING PARS PLANA VITRECTOMY WITHOUT INTRAVITREAL INJECTION OF TRIAMCINOLONE
A C E T O N I D E

Study gro u p C o n t rol gro u p

No. eyes 3 2 3 2

Follow-up period, mo, mean ± SD 5.60 ± 5.14 10.53 ± 11.64

Median (range) 4.01 (0.20–16.57) 5.48 (0.20–46.30)

Best postoperative visual acuity, mean ± SD 0.08 ± 0.08 0.08 ± 0.11

Median (range) 0.05 (Light perc e p t i o n – 0 . 3 0 ) 0.05 (Light perc e p t i o n – 0 . 5 0 )

Last visual acuity, mean ± SD 0.06 ± 0.08 0.05 ± 0.09

Median (range) 0.01 (No light perc e p t i o n – 0 . 3 0 ) 0.01 (No light perc e p t i o n – 0 . 4 0 )

Change in best visual acuity, mean ± SD +0.05 ± 0.10 +0.05 ± 0.11

Median (range) 0.02 (-0.20 to +0.30) 0.01 (-0.10 to +0.40)

Change in visual acuity at study end, mean ± SD +0.03 ± 0.09 +0.03 ± 0.08

Median (range) 0.02 (-0.20 to +0.30) 0.001 (-0.10 to +0.30)

IOP 1 week postoperatively, mm Hg, mean ± SD 14.75 ± 4.24 14.41 ± 4.74

Median (range) 16 (7–23) 15 (3–24)

Intraocular pre s s u re at end of the study, mean ± SD 14.34 ± 6.58 12.61 ± 5.65

Median (range) 14.5 (2–31) 14 (0–21)

Retinal detachment, n (%) 6 (18.8) 4 (12.5)

Re-pars plana vitre c t o m y, n (%) 4 (12.5) 2 (6.25)

Enucleation or phthisis bulbi, n (%) 0 2 (6.25)
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same surgical instruments. All eyes showed vitre o u s
hemorrhage and exhibited central retinal traction de-
tachment with involvement of the macula. The patients
of the control group, which was formed re t ro s p e c-
t i v e l y, were matched with the patients of the study
g roup for preoperative VA, preoperative intraocular
p re s s u re, preoperative refractive erro r, duration of vit-
reous hemorrhage prior to inclusion in the study, age,
sex, prevalence of pseudophakia, use of silicone oil
endotamponade, frequency of intraoperative re t i n a l
b reaks, and frequency of intraoperative transscleral
retinal cryocoagulation (Tab. I). The diff e rence between
the study group and the control group was that the
patients in the control group did not receive an in-
t r a v i t real injection of triamcinolone acetonide.

R E S U LT S

In the study group, best postoperative VA measure d
0.08 ± 0.08 (Tab. II). At the end of the follow-up pe-
riod, VA was 0.06 ± 0.08. Change in best VA (diff e r-
ence of best postoperative VA minus preoperative VA )
was on average +0.05 ± 0.10. In 5 (15.6%) eyes, best
postoperative VA was worse than the preoperative VA
m e a s u rements. In 19 (59.4%) eyes, postoperative VA
was better than the preoperatively determined mea-
s u rements. In the remaining 8 (25%) eyes, pre o p e r a-
tive and postoperative VA measurements did not dif-
f e r. Mean change in VA measured at study end ver-
sus the preoperative determinations was +0.03 ± 0.09
( Tab. II). The last postoperative VA measurements were
worse than the preoperative measurements in 7
(21.9%) eyes, and they were better in 13 (40.6%) eyes.
Postoperative VA was statistically independent of pre-
operative VA (p=0.70), development of peripheral re t i-
nal breaks (p=0.46), number of retinal endolaser co-
agulation spots (p=0.31), and number of cryocoagu-
lation spots (p=0.33). 

One week after surg e r y, intraocular pre s s u re mea-
s u red 14.75 ± 4.24 mmHg (range, 7 to 23 mm Hg)
( Tab. II). It was higher than 21 mmHg in 2 (6.2%) eyes,
with measurements of 22 mm Hg and 23 mmHg. 

A detachment of the retina was detected in 6 (18.8%)
eyes at the end of the follow-up period. A re-PPV was
performed in 4 (12.5%) eyes due to a retinal detach-
ment (n=3) or re c u r rence of vitreous hemorrhage in
an eye without silicone oil endotamponade (n=1). Thre e

of the six eyes with a retinal detachment did not un-
d e rgo any further vitre o retinal surg e r y. Development
of retinal detachment was significantly (p=0.04) as-
sociated with the presence of intraoperative re t i n a l
b reaks in the paracentral region. It was statistically
independent of the occurrence of peripheral re t i n a l
b reaks during surgery (p=0.32), number of endolaser
coagulation spots (p=0.36), and number of retinal cry-
ocoagulation spots (p=0.85). 

T h ree eyes became phthisical. One of them had pre-
sented preoperatively with a VA of light perc e p t i o n .
During surg e r y, a peripheral retinal defect occurre d ,
and 3150 endolaser coagulation spots were set. Af-
ter surg e r y, VA steadily increased from light perc e p-
tion to a value of 0.10 with an intraocular pre s s u re of
10 mm Hg at 3.5 months after surg e r y. Four weeks
l a t e r, intraocular pre s s u re had dropped to 2 mmHg,
vision was gone, and the eye became phthisical. The
second eye becoming phthisical had showed a pro-
nounced cyclitic membrane preoperatively and had a
p reoperative VA of light perception. The third eye had
developed secondary angle-closure glaucoma due to
marked iris neovascularization pre o p e r a t i v e l y.

Comparing the study group with the control gro u p ,
best postoperative VA, VA at end of the study, gain in
VA with respect to best postoperative VA, and gain in
VA with respect to VA at the end of the study did not
vary significantly (p>0.30) between the two groups (Ta b .
II). Corre s p o n d i n g l y, the frequencies of postoperative
retinal detachments, re - P P V, and enucleation or ph-
thisis bulbi did not differ significantly (p>0.30) between
the two groups (Tab. II). Intraocular pre s s u re did not
vary significantly between the two groups 1 week af-
ter surgery (p=0.26). Intraocular pre s s u re was signif-
icantly higher (p<0.05) in the study group than in the
c o n t rol group at the end of the follow-up period. 

After 2 to 4 months, all triamcinolone acetonide crys-
tals were resolved. No cases of infectious endoph-
thalmitis occurred postoperatively. 

D I S C U S S I O N

In the present study, the effect of an intravitreal in-
jection of triamcinolone acetonide on the outcome of
PPV as treatment of PDR was investigated. The pa-
tients of the study group receiving the intravitreal in-
jection of triamcinolone acetonide and the patients of
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the control group without intravitreal triamcinolone ace-
tonide injection did not differ significantly (p>0.30) in
f requency of postoperative retinal detachments, re -
P P V, or enucleation or phthisis bulbi (Tab. II). In agre e-
ment with these findings, best postoperative VA, VA
at the end of the study, gain in VA with respect to the
best postoperative VA, and gain in VA with respect to
the VA at the end of the study did not differ signifi-
cantly (p>0.30) between the two groups (Tab. II). Re-
g a rding the present study as a phase I study, one may
infer that the intravitreal injection of triamcinolone ace-
tonide was not associated with a higher than expect-
ed frequency of postoperative complications. Similarly,
h o w e v e r, one may also infer that the use of intravit-
real triamcinolone acetonide in combination with PPV
did not improve the final visual and anatomic outcome.
I n t r a v i t real triamcinolone acetonide appears not to be
helpful when used in combination with PPV.

D i rect toxic effects of triamcinolone acetonide on
the intraocular tissues in the eyes with the retina post-
operatively attached were not observed in the pre-
sent study. This agrees with other studies in which
the same dose of triamcinolone acetonide was injected
for various reasons (10-13, 19-21, 23). An elevation
of intraocular pre s s u re was not a major problem in
the postoperative period in the present study. A pre s-
s u re rise above 21 mm Hg was observed in 2 (6.3%)
patients, and in both patients could be normalized by
topical antiglaucomatous treatment until the triamci-
nolone acetonide crystals disappeared. Intere s t i n g-
l y, fewer patients in the present study developed sec-
ondary ocular hypertension after intravitreal injection
of 25 mg triamcinolone acetonide than did patients
who received the same injection as treatment of ex-
udative age-related macular degeneration (20, 24, 25). 

T h e re are limitations of the study. It is not a randomized
p rospective investigation in which the patients were
randomly distributed into the study group and the con-
t rol group. The control group and the study group, how-
e v e r, were matched for preoperative data such as VA ,
number of retinal operations prior to inclusion in the
s t u d y, and lens status, as well as intraoperative para-
meters such as frequency of silicone oil endotamponade,
endolaser coagulation, and occurrence of intraopera-
tive retinotomies or iatrogenic retinal breaks. Additionally,
all patients in both groups were operated on by the
same surgeon, who used the same instruments
t h roughout the study. This may have reduced the in-
fluence of external factors such as experience and sur-
gical skills of the surgeon. Another limitation of the
study is that the degree of intraocular inflammation
was not quantified, such as by laser tyndallometry.

In conclusion, the results of the present phase I study
suggest that intravitreal injection of triamcinolone ace-
tonide was not associated with a higher than expected
f requency of postoperative complications in eyes un-
d e rgoing PPV for PDR. As a coro l l a r y, however, and
in contrast to the theoretical advantages of the an-
tiphlogistic and antiangiogenic effects of triamcinolone
acetonide, the data do not strongly suggest the ad-
junct use of intravitreal triamcinolone acetonide with
PPV as treatment of PDR unless a therapeutic bene-
fit of intravitreal triamcinolone acetonide can be pro v e n
in prospective randomized studies.
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