PRACE ORYGINALNE

Transpupillary thermotherapy (TTT) with
injections of triamcinolone acetonide under
posterior Tenon's capsule in the treatment

of exudative age-related macular degeneration
(AMD)
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pochewke Tenona w leczeniu wysigkowej postaci zwyrodnienia plamki
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Purpose: To evaluate the efficacy of transpupillary thermotherapy (TTT) with injection of triamcinolone acetonide under posterior
Tenon's capsule for exudative age-related macular degeneration (AMD).

Material and methods: The study included two groups of patients with subfoveal choroidal neovascularization (CNV) due to
AMD: group | (n = 20) received TTT alone and group Il (n = 20) received TTT combined with sub-Tenon's injection of 40 mg
of triamcinolone acetonide (TA). The best corrected visual acuity (BCVA), Amsler grid test, contrast sensitivity and fluorescein
angiography (FA) at 10-12 weeks after treatment were compared to the baseline values.

Results: The average age for group | was 72.3 years and for group Il 74.6 years. Occult CNV was present in 54% and 43%;
predominately classic in 22% and 25%; and minimally classic in 24% and 32% of group | and Il respectively. The baseline BCVA
in group | ranged from 0.02 to 0.2 and in group Il — from 0.03 to 0.1. BCVA was maintained or improved in 7 patients (35%) in
group | and in 12 eyes (60%) in group Il. The deterioration of the BCVA was noted in 13 patients (65%) and in 8 patients (40%)
in group | and Il respectively. In 65% of eyes in group | and in 83% in group Il the improvement in contrast sensitivity was obse-
rved. The rate of color vision improvement was 62% and 91%. Regression of metamorphopsia and/ or scotoma in central visual
field was observed in 11 cases (55%) and in 14 cases (70%) in group | and Il respectively. FA showed complete or partial closu-
re of CNV in 9 and 14 eyes (p = 0.02) in group | and II, respectively.

Conclusions: The results of our preliminary study indicate that TTT combined with sub-Tenon’s injections of triamcinolone ace-
tonide may be a beneficial treatment modality with tendency to better functional results than TTT alone, in patients with exu-
dative AMD. However for the precise evaluation of efficacy of this therapy a larger group of patients and longer follow-up are
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Introduction form than intravitreal injections and carry less risk of endo-

It has been demonstrated that steroids injected periocu-
larly penetrate the sclera and decrease the intraocular inflam-
mation. Since 1950s under Tenon's capsule and retrobulbar in-
jections of long-lasting corticosteroids, have been used for the
treatment of uveitis and for pseudophakic and diabetic macu-
lar edema (1,2). There are also many publications indicating
that intravitreal injections of triamcinolone have been found to
improve vision in patients with diabetic macular edema (3).
However, under Tenon's capsule injections are easier to per-

phthalmitis (4).

There is evidence suggesting that steroids may have
a beneficial effect in patients with choroidal neovascularization
(CNV). Eyes with CNV have histopathologic signs of inflamma-
tion, and neovascularization is a frequent component of local
inflammatory processes (5,6). Histopathological examination of
CNV complexes has shown the presence of inflammatory cells
(5,6). In addition the amount of vascular endothelial growth fac-
tor (VEGF), the major cytokine involved in angiogenesis, has
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been shown to be proportional to the amount of inflammatory
cells present in CNV (7). Corticosteroids have a direct antiangio-
genic effects (8-10). Triamcinolone acetonide and other steroids
have been shown to be effective in inhibiting neovascularization
in animal models (8,9). It has been demonstrated that transpu-
pillary thermotherapy (TTT) is effective method of treatment in
some cases of choroidal neovascularization in a course of AMD.
Transpupillary therapy (TTT) is a technique in which heat is de-
livered to the choroid and retinal pigment epithelium through
the pupil using an 810 nm infrared diode laser. The wavelength
of the diode laser is mainly absorbed by melanin at the level of
the choroid and retinal pigment epithelium, enabling treatment
of choroidal lesions (11). Investigations performed on patients
treated with PDT have shown increased local production of
vascular endothelial growth factor (VEGF) induced by PDT (12).
This finding suggests that the frequent recurrence of CNV after
PDT may be caused by persistence of the original factors that
caused CNV; increased local production of VEGF and inflamma-
tion originated by the treatment (13). Combining PDT with an
angiogenesis suppressor has been proposed on the basis of
choroidal hypoperfusion inducing the recurrence of CNV by a re-
active angiogenic mechanism. The use of triamcinolone ace-
tonide with PDT was established to combine antiinflammatory
and antiangiogenic action, as has been demonstared on animal
models (13,14).

Presently, it is considered necessary to find combined ther-
apies to improve the cost-effective relationship between the
high number of retreatments and the progressive loss of BCVA
in spite of treatment.

We found only two papers concerning the combined treat-
ment of transpupillary thermotherapy (TTT) with intravitreal in-
jections of triamcinolone, but there is no report that evaluates
the effect of under Tenon’s capsule injections of steroids with
TTT (4,15). The aim of our study was to evaluate the efficacy of
TTT with under posterior Tenon's capsule injection of triamcino-
lone acetonide for exudative age-related macular degeneration
(AMD).

Material and methods

The study included two groups of patients with subfoveal
choroidal neovascularization (CNV) due to AMD: group | (n =
20; in age 67.5 — 88 years, mean age — 73.6 yrs ), received TTT
alone and group Il (n = 20; in age 66-84 years, mean age —
72.3 yrs), received TTT combined with under posterior Tenon's
capsule injection of 40mg of triamcinolone acetonide (TA). The
best corrected visual acuity (BCVA), Amsler grid test, contrast
sensitivity and fluorescein angiography (FA) at 10-12 weeks af-
ter treatment were compared to the baseline values.

All patients received a thorough explanation of the treatment
and were provided with written informed consent. In all cases
the basic ophthalmic examination was performed with addi-
tional fluorescein angiography (Topcon, Tokyo, Japan). Based
on the results of angiographic results type, localization, and
size of CNV were determined. In all cases TTT was delivered
using a diode laser (IRIS Medical Instruments, Mountain View,
California, USA), at 810 nm wavelength and for a duration of 60
seconds for each spot with power settings of 530- -800 mW.
A three mirror Goldmann lens was used for the treatment. The

laser beam size spot varied from 1.2 to 4.5 mm. In cases with
CNV diameter larger than 4.5 mm, first the central area of the
lesion was treated and then the peripheral zone with smaller
non-overlaping spots. If any retinal whitening was observed the
power of the laser was decreased by 100 mW. Immediately af-
ter TTT and topical instillation of oxybuprocaine, 1 ml/40 mg of
triamcinolone acetonide (Polcortolon, Jelfa, Poland) was injec-
ted via a 25-gauge needle in the upper —temporal quadrant into
the sub-Tenon's space. The best corrected visual acuity (BCVA),
Amsler grid test, contrast sensitivity, and fluorescein angio-
graphy (FA) at 10-12 weeks after treatment were compared
to the baseline values. The criteria of the evaluation of BCVA
changes were categorized as stabilization, improvement and
deterioration. Stabilization was defined as no BCVA changes or
improvement of BCVA by 1 line on Snellen charts. Improvement
of BCVA was defined if patient’s BCVA improved by at least
by two lines and deterioration was noted when BCVA failed at
least by 2 lines.

The results of FA were scored as complete or partial closure
of CNV.

The values of follow-up were statistically analyzed using the
Mann-Whitney test, Wilcoxon test and y? test. A probability
value of less than 0.05 was considered to be statistically signifi-
cant for each statistical analysis.

Results

Baseline BCVA in both group of patients showed no statisti-
cal significant difference. The proportion of patients improved
or maintained BCVA was 35% and 60% for group | and Il re-
spectively. The deterioration of BCVA was observed in 65% and
in 40% of cases in group | and Il, respectively. The changes of
BCVA in both groups of patients in a follow-up period are dem-
onstrated in figure 1 and 2.

Rate of CNV closure was 45% and 70% for group | and Il at
three months, respectively. In both groups the closure of CNV
was present mainly in eyes with occult CNV. In 55% and 30%
for group | and Il FA showed persistent leakage.

All the above presented data were not statistically signifi-
cant when compared to baseline and between both groups of
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Fig. 1. Changes of BCVA (best corrected visual acuity) in a group of

patients with exudative AMD treated with TTT alone in a follow-
-up period.

Ryc. 1. Zmiany najlepiej skorygowanej ostro$ci wzroku (BCVA) w gru-
pie chorych z wysigkowg postacia AMD leczonych TTT wi-
doczne w okresie obserwaciji.
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Fig. 2. Changes of BCVA (best corrected visual acuity) in a group of

patients with exudative AMD treated with TTT and injections
under posterior Tenon’s capsule of triamcinolone acetonide in
a follow-up period.

Ryc. 2. Zmiany najlepiej skorygowane;j ostro$ci wzroku (BCVA) w gru-
pie chorych z wysigkowa postacig AMD leczonych TTT i inie-
kcjami octanu triamcinolonu pod tylng pochewke Tenona wi-
doczne w okresie obserwacji.

patients. However we noticed a tendency towards better func-
tional and anatomical results in group of patients treated with
TTT and TA injections. The results of this study showed also
that eyes with occult CNV had a better response to combined
therapy than classic type.

During follow-up in our group of patients an increase of in-
traocular pressure was noted in 2 cases, both of which were
controlled by topical hypotensive agents (beta-blockers). One
patient developed ptosis.

Discussion

There are many therapeutic options for exudative AMD.
PDT with verteporfin can be used as a treatment in a minority
of patients with AMD and in addition patients require multiple
retreatments. Recently the ant-VEGF therapy become a new
therapeuthic strategy that becomes the one that can not only
stabilized but also improve vision in about 40% of cases (16).
However as PDT the anty-VEGF therapy also requires retreat-
ments — multiple intravitreal injections.

In 1999 Reichel et al. presented a group of 16 patients with
occult subfoveal CNV treated with TTT with 12 months of fol-
low-ups (17). Visual acuity (VA) improved two or more lines in
19%, and stabilized in 56% of cases. The leakage on fluorescein
angiography (FA) decrease in 94% of patients. Other authors
presented results of TTT and they showed benefits in both clas-
sic and occult CNV. They described improvement in VA (two
or more lines) between 12.4% to 30% and stabilization in 40%
to 43% of cases (18-21). The reduction of CNV leakage on FA
ranged from 61-100%. Also the results of our study showed
that TTT can be an effective and safe method of treatment in
some cases of occult and classic CNV in a course of wet AMD.
We found improvement of VA in 30.1% of eyes, stabilization in
46.6% and 23.3% showed deterioration of visual function. FA
showed no CNV leakage in 79.5% of eyes (22).

To improve the results of treatment of AMD and to decrease
the number of retreatments new therapeutic options are being
searched. The future strategies for AMD are focused on com-
bined therapies. There are several reasons to continue TTT with

steroids (acetonide traimcinolone). The TTT elevates a local
temperature inducing apoptosis with thermal inhibition of angio-
genesis and vascular thrombosis (14,15). All these phenomena
are associated with local production of inflammatory mediators
that can be inhibited with steroids. Based on new theories re-
garding the pathogenesis of AMD it has been suggested that
CNV formation is associated with activation of local inflamma-
tion and the increased VEGF activity — the major cytokine in-
volved in angiogenesis. Experimental studies showed that VEGF
concentration has been proportional to the amount of inflam-
matory cells accumulation. Corticosteroids inhibit inflammatory
cytokines and growth factors and they inhibit prostaglandin and
leukotriene synthesis, which results in local reduction of inflam-
matory mediators (23,24). Corticosteroids have a direct antian-
giogenic effects and they have been shown to be effective in
inhibiting neovascularization through modulation the production
and reduction the vascular permeability by VEGF (25). These ef-
fects would not be expected to occur with TTT alone.

It has been demonstrated that the use of steroids in dia-
betic macula edema patients can improve vision (3,26). Several
methods of steroids administration, including periocular injec-
tion, intraocular implants and intravitreal injections of triam-
cinolne acetonide have been studies. Injections under Tenon's
capsule are easier to perform than intraviteral injections and
carry less risk of endophthalmitis but the treatment effect is not
as quick or as long-lasting (3). There are several clinical stud-
ies presented the results of TTT with intravitreal injection of TA
in patients with CNV due to AMD. Agurto-Rivera et al. showed
that the combination of TTT along with intraviteral injections
of TA offers the possibility of better functional results that TTT
alone (4).

Based on the observation that periocular steroids are ben-
eficial in treatment of posterior uveitis, cystoid macular edema,
we decided to combine TTT with injections under Tenon’s cap-
sule of TA. To our knowledge there is no publication on TTT
combined with injections under Tenon’s capsule of TA in AMD
patients. The results of our study showed positive results of
this method of treatment; we observed better functional and
anatomical results in group treated with TTTT and TA compa-
ring to patients underwent TTT alone.

Conclusions

The results of our preliminary study indicate that TTT com-
bined with injections under Tenon's capsule of triamcinolone
acetonide may be a beneficial treatment modality with tenden-
cy to better functional results than TTT alone, in patients with
both occult and classic CNV due to exudative AMD. However
for the precise evaluation of efficacy of this therapy a larger
group of patients and longer follow-up are necessary.

References:

1. Okada AA, Wakabayashi T, Morimura Y, Kawahara S, Kojima E,
Asano Y, Hida T: Trans-Tenon’s retrobulbar triamcinolone infu-
sion for the treatment of uveitis. Br J Ophthalmol 2003, 87, 968-
-971.

2. Oghuro N, Okada AA, Tono Y: Trans-Tenon'’s retrobulbar triamci-
nolone infusion for the diffuse diabetic macular edema. Graefes
Arch Clin Exp Ophthalmol 2004, 242, 444-445,

ISSN 0023-2157 Index 362646




Transpupillary thermotherapy (TTT) with injections of triamcinolone acetonide under posterior Tenon's capsule in the treatment of exudative...

10.

11.

12.

13.

14.

15.

16.

Cardillo JA, Melo LA Jr, Costa RA, Skaf M, Belfort R Jr, Souza-
-Filho AA, Farah ME, Kuppermann BD: Comparison of intravitre-
al versus posterior sub-Tenon’s capsule injection of triamcinolo-
ne acetonide for diffuse diabetic macular edema. Ophthalmolo-
gy 2005, 112(9), 1557-1563.

Agurto-Rivera R, Diaz-Rubio J, Torres-Bernal L, Macky TA, Co-
lina-Luquez J, Papa-Oliva G, Jager RD, Martinez-Jardon S, Fro-
mow-Guerra J, Quiroz-Mercado H: Intravitreal triamcinolone
with transpupillary therapy for subfoveal choroidal neovascula-
rization in age related macular degeneration. A randomized con-
trolled pilot study [ISRCTN74123635]. BMC Ophthalmol 2005,
25, 27-31.

Dastgheib K, Green WR: Granulomatous reaction to Bruch’s
membrane in age-related macular degeneration. Arch Ophthal-
mol 1994, 112, 813-818.

Oh H, Takagi H, Tagaki C, Suzuma K, Otani A, Ishida K, Matsu-
mura M, Ogura Y, Honda Y: The potential angiogenic role of ma-
crophages in formation of choroidal neovascularization. Invest
Ophthalmol Vis Sci 1999, 40, 1891-1898.

Kvanta A, Algvere PV, Berglin L, Seregard S: Subfoveal fibrova-
scular membranes in age-related macular degeneration expres-
ses vascular endothelial growth factor. Invest Ophthalmol Vis
Sci 1996, 37, 1929

Ishibashi T, Miki K, Sorgente N, Patterson R, Ryan SJ: Effects of
intravitreal administration of steroids on experimental subretinal
neovascularization in the subhuman primate. Arch Ophthalmol
1985, 103, 708-711.

Antoszyk AN, Gottlieb JL, Machemer R, Hatchell DL: The ef-
fects of intravitreal triamcinolone acetonide on experimental
pre-retinal neovascularization. Graefes Arch Clin Exp Ophthal-
mol 1993, 231, 34-40.

Tano Y, Chandler D, Machemer R: Treatment of intraocular pro-
liferation with intravitreal injection of triamcinolone acetonide.
Am J Ophthalmol 1980, 90, 810-816.

Haas A, Feigl B, Weger M: Transpupillary thermotherapy in exu-
dative age-related macular degeneration. Ophthalmologie 2003,
100(2), 111-114.

Tatar O, Shinoda K, Adam A, Eckert T, Eckardt C, Lucke K, Deu-
ter C, Bartz-Schmidt KU, Grisanti S: Effect of verteporfin photo-
dynamic therapy on endostatin and angiogenesis in human cho-
roidal neovascular membranes. Br J Ophthalmol 2007, 91(2),
166-173.

Tatar 0, Adam A, Shinoda K, Stalmans P, Eckardt C, Liike M,
Bartz-Schmidt KU, Grisanti S: Expression of VEGF and PEDF in
choroidal neovascular membranes following verteporfin photo-
dynamic therapy. Am J Ophthalmol 2006, 142(1), 95-104.

Ito Y, Mori K, Takita H, Sodeyama T, Anzai K, Imai D, Shibuya M,
Moshfeghi DM, Yoneya S, Peyman GA: Transpupillary thermo-
therapy: effect of wavelength on normal primate retina. Retina
2005, 25(8), 1046-1053.

Desmettre T, Maurage CA, Mordon S: Heat shack protein hype-
rexpression on chorioretinal layers after transpupillary thermo-
therapy. Invest Ophthalmol Vis Sci 2001, 42(12), 2976-2980.
Brown DM, Michels MM, Kaiser PK, Heier JS, Sy JP, lanchulev T:
Ranibizumab versus Verteporfin Photodynamic Therapy for Neo-

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

vascular Age-Related Macular Degeneration: Two-Year Results
of the ANCHOR Study. Ophthalmology 2009, 116, 57-65.
Reichel E, Berrocal AM, Ip M, Kroll AJ, Desai V, Duker JS, Pulia-
fito CA: Transpupillary thermotherapy of occult subfoveal cho-
roidal neovascularization in patients with age-related macular
degeneration. Ophthalmology 1999, 106, 1908-1914.

Newsom RB, McAlister J, Saeed M, El-Ghonemy K, McHugh D:
Transpupillary thermotherapy (TTT) of classic and occult neo-
vascularization in patients with age related macular degenera-
tion: Results at 29 months. Invest Ophthalmol Vis Sci 2004, 45,
5130.

Friberg TR, Pandya A, Nazari K: Transpupillary thermotherapy
(TTT) for age-related macular degeneration. Semin Ophthalmol
2001, 16(2), 70-80.

Kim JE, Perkins SL, Schwiesow T, Connor TB, Han DP: Trans-
pupillary thermotherapy of occult choroidal neovascularization
in age-related macular degeneration. Semin Ophthalmol 2001,
16(2), 86-89.

Park CH, Duker JS, Mainster MA, Puliafito CA, Reichel E: Trans-
pupillary thertmotherapy (TTT) of occult choroidal neovasculari-
zation. A retrospective noncomparative case series of fifty-se-
ven eyes. Semin Ophthalmol 2001, 16(2), 66-69.
Kubicka-Trzaska A, Starzyka M, Ortyl E, Gérniak-Bednarz A, Kar-
ska-Basta I: PrzezZrenicza termoterapia w leczeniu wysigkowej
postaci zwyrodnienia plamki zwigzanego z wiekiem. Klin Oczna
2007, 109 (4-6), 142-145.

Wilson CA, Berkowitz BA, Sato Y, Ando N, Handa JT, de Ju-
an E Jr. Treatment with intravitreal steroid reduces blood-
retinal barrier breakdown due to retinal photocoagulation. Arch
Ophthalmol 1992, 110, 1155-1159.

Hood PP, Cotter TP, Costello JF, Sampson AP: Effect of intrave-
nous corticosteroid on ex vivo leukotriene generation by blood
leukocytes of normal and asthmatic patients. Thorax 1999, 54,
1075-1082.

Ebrahem Q, Minamoto A, Hoppe G, Anand-Apte B, Sears JE:
Triamcinolone acetonide inhibits IL-6- and VEGF-induced an-
giogenesis downstream of the IL-6 and VEGF receptors. Invest
Ophthalmol Vis Sci 2006, 47(11), 4935-4941.

Sato H, Naito T, Matsushita S, Takebayashi M, Shiota H: Effica-
cy of sub-Tenon’s capsule injection of triamcinolone acetonide
for refractory diabetic macular edema after vitrectomy. J Med
Invest 2008, 55(3-4), 279-282.

The study was originally received 12.04.2010 (1214)/
Praca wptyneta do Redakcji 12.04.2010r. (1214)
Accepted for publication 04.10.2010/
Zakwalifikowano do druku 04.10.2010 .

Reprint requests to/ Adres do korespondencji:
dr n. med. Agnieszka Kubicka-Trzaska
Klinika Okulistyki i Onkologii Okulistycznej
Uniwersytet Jagielloniski
ul. Lea 244/ 7
30-133 Krakow

ISSN 0023-2157 Index 362646



