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SUMMARY

Purpose: To evaluate the role of pars plana vitrec-
tomy (PPV) and silicone oil injection in the treat-
ment strategy of severe endophthalmitis.

Patients and methods: This study analyses a retro-
spective case series of 34 patients with signs and
symptomsofsevereendophthalmitiswithvisualacui-
ty limited to light perception. All underwent PPV with
intraocular injection of antibiotics (I0AB), together
with topical and oral antibiotics. In 10 patients (group
1), this treatment alone was sufficient to control in-
fection. In 10 other patients (group 2) with the same
initial treatment, a new vitrectomy was needed: 8
because of retinal detachment, 2 because of persis-
tent infection. In 2 patients (group 3), initially treated
with PPV and I0AB, a second vitrectomy with I0AB
and silicone oil tamponade was needed to stop in-
fection. In 12 patients (group 4), with the worse
prognosis related to the severity of infection and/or
to associated retinal necrosis, PPV, I0AB and sili-
cone oil tamponade were conducted at first surgery.
Final anatomic status and visual acuity were assessed
to compare the effectiveness of these different treat-
ments.

Results: In 22 patients (group 1, 2 and 3) treated
initially without silicone oil, 12 patients (55 %) need-
ed further surgery, either for persistent infection or
retinal detachment. Twelve patients (group 4) treat-
ed at first with silicone oil had a rapid control of the
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infectious process and better anatomical results with
this procedure only. Final visual acuity was also bet-
ter in the silicone oil groups (group 3 and 4) than in
the non silicone groups (group 1 and 2).

Conclusion: These results suggest that silicone oil
tamponade might be beneficial in the treatment
strategy of severe endophthalmitis.

RESUME

Buts: Evaluation du réle de la vitrectomie et I'injec-
tion d’huile de silicone dans la stratégie thérapeu-
tique des endophtalmites sévéres

Patients et méthodes: Cette étude rétrospective ana-
lyse une série de 34 patients présentant les signes
d’une endophtalmite sévere, avec une acuité visuel-
le réduite a la perception de la lumiere. Toutes fu-
rent traitées par vitrectomie et injection intra-vitréen-
ne d'antibiotiques, accompagnées d’une antibiothé-
rapie topique et générale. Dans 10 cas (groupe 1),
ce seul traitement a suffi pour arréter I'infection. Dix
autres cas (groupe 2), qui avaient bénéficié dans un
premier temps du méme traitement, ont demandé
une deuxiéme vitrectomie: 8 a cause d’'un décolle-
ment de rétine et 2 a cause de la persistance de I'in-
fection.

Dans 2 cas (groupe 3), traités dans un premier temps
de la méme maniere, une seconde vitrectomie, ac-
compagnée d’injection d’huile de silicone, a été né-
cessaire pour controler I'infection. Dans 12 cas (grou-
pe 4), dont le pronostic était particulierement réser-
vé a cause de la sévérité de I'infection et/ou de la
présence de plages de nécrose rétinienne, la vitrec-
tomie avec antibiothérapie a été complétée d’'em-
blée par une injection d’huile de silicone. Le status
anatomique et I'acuité visuelle sont comparées dans
les différents groupes pour tenter de cerner la meilleu-
re approche thérapeutique.



Résultats: Parmi les 22 patients (groupes 1, 2 et 3),
traités initialement sans injection d’huile de silico-
ne, 12 (54 %) ont demandé une seconde chirurgie
soit a cause de la persistance de I'infection, soit a la
suite d’un décollement de rétine. Douze patients trai-
tés d’emblée par vitrectomie et injection d’huile de
silicone, ont eu un contrdle rapide de leur infection
et une meilleure stabilisation anatomique par cette
seule procédure. L'acuité visuelle finale est aussi
meilleure dans les groupes siliconés (groupes 3 et
4) que dans les groupes (groupes 1 et 2) traités sans
huile de silicone.

Conclusion: Les résultats de cette étude suggérent
que le tamponnement par huile de silicone pourrait
avoir un effet bénéfique dans la stratégie thérapeu-
tique des endophtalmites sévéres.
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INTRODUCTION

Infectious endophthalmitis is one of the most
serious complications of intraocular surgery and
has a very poor prognosis (4, 11) and impor-
tant hospital charges. The role of pars plana vit-
rectomy (PPV) in the treatment of endophthal-
mitis is controversial. The results of the En-
dophthalmitis Vitrectomy Study (EVS) suggest-
ed that patients, with a visual acuity of light
perception, have better prognosis if treated with
immediate PPV (5).

Silicone oil has been used increasingly in
vitreoretinal surgery as an internal tamponade,
with a significant improvement of the anato-
mical and visual outcome in many hopeless
cases (14).

The dynamics of silicone involve surface ten-
sion and viscosity, but also limit the free move-
ments of aqueous humor in the eye. No parti-
cles seem to be able to penetrate and develop
within this inert material (14). Moreover, anti-
bacterial properties of silicone oil have been re-
cently reported in vitro (18).

Since the early nineties, vitreoretinal surgeons
have used silicone oil in some cases of endoph-
thalmitis with extensive retinal damage as in-
traocular tamponade in order to prevent reti-
nal detachment. The purpose of the present re-
trospective study was to compare evolution of
endophthalmitis in patients treated with PPV
and intraocular injection of antibiotics (IOAB)
with or without silicone oil tamponade.

PATIENTS AND
METHODS

We reviewed the records of 34 consecutive pa-
tients (16 females and 18 males) who under-
went pars plana vitrectomy because of severe
endophthalmitis secondary to phakoemulsifi-
cation (27 patients), perforating trauma (4 pa-
tients), combined phako and trabeculectomy
(1 patient), trabeculectomy (1 patient) or scler-
al buckling (1 patient). Their ages ranged from
8 to 95 years. All patients had been referred to
the Ophthalmology Department of St Pierre Uni-
versity Hospital Brussels, Belgium, between
January 1994 and September 2001. The clin-
ical diagnosis was based on the standard sign
and symptoms of endophthalmitis: pain, loss



of vision, lid oedema, conjunctival chemosis
and injection, corneal oedema, anterior cham-
ber flare, hypopyon, and vitreous opacification.
Culture and/or electron microscopic studies of
vitreous samples subsequently confirmed the
diagnosis in all cases.

According to EVS study, these patients, pre-
senting with severe reduction of visual acuity
(LP) and/or no visibility of the fundus, were
treated by pars plana vitrectomy and intraocu-
lar antibiotic injections (Ceftazidime 2.2 mg -
Vancomycine 1 mg). In group 1 (n=10), pa-
tients requested only one surgery to stabilize
infection and anatomical status. In group 2
(n=10), a second PPV was needed because of
persistent infection (group 2A: 2 patients) or
for secondary retinal detachment (group 2B: 8
patients). Additional PPV and IOAB were used
in group 2A, whereas PPV, retinopexy and SF6
tamponade were performed in group 2B. In
group 3 (n=2), endophthalmitis still progressed
after the first surgery and a second vitrectomy
with reduced doses of I0AB (Ceftazidime 0.5
mg - Vancomycine 0.25 mg) and silicone oil
tamponade finally controlled the situation. In
group 4 (n=12), extensive retinal necrosis,
limited retinal detachment or peripheral reti-
nal holes, discovered during the initial proce-
dure, requested silicone oil tamponade (1000
centistoke) at first surgery (Table 1) in addi-
tion to intraocular injection of reduced doses of
antibiotics (Ceftazidime 0.5 mg - Vancomy-
cine 0.25 mg). In all patients, topical anti-
biotics and corticosteriods together with oral
quinolones were used in the postoperative period.
In group 3 and 4, silicone oil was removed un-
der local anaesthesia about one month after
surgery.

The follow-up ranged from 1 to 48 months
(mean=16 months). Anatomical status and vi-
sual outcome were recorded in order to com-
pare the prognosis of different approaches.

Table 1: Treatment groups.

RESULTS

In the 20 patients (group 1 and 2) initially treat-
ed with PPV and IOAB, only 10 patients (50 %)
(groupl) did not need further surgery, whereas
the other 10 (50 %) (group 2) needed a sec-
ond PPV without silicone oil tamponade: two
(10 %) because of uncontrolled infection and
eight (40 %) because of secondary retinal de-
tachment.

In the third group, 2 patients, who were first
treated with PPV and I0AB, needed a second
PPV with IOAB and silicone oil tamponade be-
cause uncontrolled endophthalmitis and risk of
retinal detachment due to areas of retinal ne-
Crosis.

In the fourth group (n=12), all but one pa-
tients (92 %), who were initially treated with
PPV and silicone oil, had controlled infection
and anatomical stabilization at the first proce-
dure and did not need further surgery, except
for removal of silicone oil one month later. Only
one complication occurred during or after this
latter procedure. In one case (8 %), unfortu-
nately, a severe PVR induced loss of vision (NLP)
but the cosmetic result was acceptable.

In group 1 and 2 (20 patients), who did not
received silicone oil, 10 patients (50 %) im-
proved their visual acuity, (V.A. ranging from
0.05 to 0.9; average 0.4). Among them, 9
gained an useful vision (0.1 or more); 3 had a
good visual acuity (0.5 or more), butvisual acui-
ty did not improve in one patient. In the same
groups, 10 patients (50 %) had worse final
visual acuity, among which 3 (15 %) ended
with no light perception.

In the 14 patients of groups 3 and 4, who re-
ceived silicone oil tamponade, 11 patients
(79 %) improved their final visual acuity rang-
ing from 0.05 to 1.0, (average 0.4), and 10
gained an useful visual acuity (0.1 or more); 4
had a good visual acuity (0.5 or more) and only

N. of Patients

First Treatment

Second Treatment

Group 1 10 PPV+I0AB
Group 2 10 PPV+I0AB
Group 3 2 PPV+I0AB
Group 4 12 PPV +I0AB+Si.oil

None

n=2 PPV+I0AB
for infection

PPV +I0AB+Si.oil
for infection

None

n=8 PPV+ SF6 for
R.D.

PPV= Pars plana vitrectomy; IOAB= intraocular antibiotics; Si.Oil= Silicone oil Tamponade.
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Table 2: Visual Acuity Results.

Better V.A. Useful V.A. Good V.A. Worse V.A. No L.P
(0.05-0.9) > 0.1 > 0.5
Group 1&2 (n=20) 10/20 9/10 3/9 10/20 3
PPV+I0AB
Group 3&4 (n=14) 11/14 10/11 4/10 3/14 1
PPV+ IOAB+ Si. oil

PPV= Pars plana vitrectomy; IOAB= intraocular antibiotics, V.A.= Visual Acuity, R.D.= Retinal Detachment

3 patients (14 %) had worse final visual acu-
ity. Among them, one patient (7 %) ended with
no light perception due to PVR complication
(Table 2).

DISCUSSION

Fifty-four percent (12 patients) of 22 patients
(group 1, 2 and 3) who initially underwent sim-
ple PPV and IOAB needed a second operation
because of uncontrolled infection in 18 % (4
patients) and retinal detachment in 36 % (8
patients). On the contrary, all 12 patients (group
4) who were initially treated with PPV and si-
licone oil tamponade had their infection con-
trolled right away and did not need other fur-
ther treatment than silicone oil removal. Sur-
prisingly, they had initial poorer prognosis be-
cause of extensive retinal necrosis, retinal holes
or pre-existing limited detachment, contrast-
ing with a better final issue.

Patients treated with silicone oil seem to ob-
tain better final visual acuity than patients who
were treated by PPV and |IOAB only. Indeed,
71 % (10/14 patients) of group 3 and 4 gained
useful vision and 28 % (4/14 patients) had vi-
sion better than 0.5. On the other hand, 45 %
(9/20 patients) of group 1 and 2 had useful vi-
sionand 15 % (3/20 patients) had vision better
than 0.5. Moreover, only 7 % (1/14 patients)
in group 3 and 4 ended with no light percep-
tion, contrasting with 15 % (3/20 patients) in
group 1 and 2.

The relation between silicone oil and endoph-
thalmitis has not been deeply discussed in the
literature. Endophthalmitis is a rare complica-
tion of vitrectomies which has been reported in
0.046t0 0.07 % of large series (12), and might
be even more exceptional if vitrectomy is asso-
ciated with silicone oil injection, since only two
cases with culture proven endophthalmitis have
been reported in the literature (3,20). Other au-
thors have described two patients who devel-
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oped hypopyon and marked anterior chamber
fibrin after vitreous surgery with silicone oil
tamponade (9). Endophthalmitis has been con-
sidered in the differential diagnosis, but the au-
thors suggested that the cause of inflamma-
tion was a reaction to the low molecular weight
components and impurities in the silicone oil
(7, 10).

The potential antimicrobial properties of sili-
cone oil in vitro have only recently been report-
ed in the literature: Ozdamar et al (18) have
shown, in culture media, that silicone oil de-
creases the proliferation of the most common
pathogens responsible for endophthalmitis but
nothing has been published yet about in vivo
experience.

In human eyes, action of silicone oil could be
explained by different mechanisms. First, sili-
cone oil could be toxic for bacteria, as suggest-
ed in vitro, but this remains to be confirmed by
additional animal experiences.

Silicone oil is known to be highly hydrophobic
with a high interfacial tension and consequent-
ly impervious to cells and bacteria (8). There-
fore, it limits space for free movement of infec-
tious agents and maintains them in close con-
tact with the ciliary body and retinal vessels,
which might improve the efficacy of human de-
fence mechanisms, with higher concentration
of biochemical mediators, antibodies and in-
flammatory cells within the limited aqueous
phase of the vitreous cavity.

According to the literature (1, 6, 13, 16, 17),
retinal detachment is a frequent complication
of endophthalmitis. In the present study, 40 %
(8/20) (group 2B) of the patients treated with
a simple PPV (groups 1 and 2) needed a sec-
ond surgery for this reason. In the groups of pa-
tients treated with silicone oil tamponade (groups
3 and 4), only one of the 14 cases (7 %) had
complication of retinal detachment with PVR,
although retinal lesions were more severe at
presentation. None of the other 13 patients had



this complication, even when silicone oil was
removed.

In the literature, endophthalmitis is suspected
to increase the risk of retinal detachment. EVS
reported 20 cases of retinal detachment in a
series of 420 patients, 6 in the vitrectomy group
(2.8 % of 218 patients) and 14 in the non vi-
trectomy group (6.9 % of 202 patients). Nel-
sen and co-workers (17) described retinal de-
tachment to occur in 21 % (7/34) of endoph-
thalmitis patients treated with vitrectomy and
intraocular antibiotics. Our series gives a simi-
lar complication rate with 26 % of retinal de-
tachments (9/34): 8 patients (23 %) in the non
silicone groups (1 and 2), 1 patient (7 %) in
the silicone groups (3 and 4). It has been pos-
tulated that retinal detachment could be either
the result of surgical complications or be pro-
voked by the changes in retina and vitreous as
a reaction to severe ocular inflammation.
Many authors also reported that concurrent en-
dophthalmitis and retinal detachment have a
poor visual and anatomical outcome, especial-
ly when retinal detachment is an intraopera-
tive complication (2, 11, 15, 19, 20).
Silicone oil, due to its high surface tension,
tamponades retinal defects of any size in the
most frequently affected areas of the retina. Fill-
ing the eye with silicone oil, until the inflam-
mation calmed down, might reduce the risk of
retinal detachment complication, and improve
the chance of a better final visual outcome.
When the situation is totally controlled, sili-
cone oil could be removed without complica-
tions in our series, with a simple procedure.

CONCLUSION

This retrospective study suggests that silicone
oil tamponade might be beneficial in the treat-
ment strategy of severe endophthalmitis. Pa-
tients treated with silicone oil have better con-
trol of infection, better anatomical stabiliza-
tion and better final visual acuity. Additionally,
silicone oil tamponade seems to reduce the risk
of retinal detachment and the need of addition-
al curative procedures.

The role of silicone oil intraocular tamponade
in cases of severe endophthalmitis should be
further evaluated in a prospective manner in or-
der to confirm the provisional conclusions of the
present study.

REFERENCES

(1) AFFELDT J.C., FLYNN H.W. Jr., FORSTER R.K.,
MANDELBAUM S., CLARKSON J.G., JARUS
G.D. — Microbial endophthalmitis resulting from
ocular trauma. Ophthalmology 1987; 94:407-
413.

(2) BRINTON G.S., TOPPING T.M., HYNDIUK R.A.,

AABERG T.M., REESER F.H., ABRAMS G.W.

— Posttraumatic endophthalmitis. Arch Oph-

thalmol 1984; 102: 547-550.

CHONG L.P, DE JUAN E. Jr., McCUEN B.W.

2nd, LANDERS M.B. 3" — Endophthalmitis in

a Silicone Oil-Filled Eye. Am J. Ophthalmol.

1986; 102:660-661.

COHEN S.M., FLYNN H.W. Jr., MURRAY T.G.,

SMIDDY W.E. — Endophthalmitis after pars pla-

na vitrectomy. Ophthalmology 1995; 102:705-

712

(5) Endophthalmitis Vitrectomy Study Group — Re-

sults of the Endophthalmitis Vitrectomy Stu-

dy: a randomized trial of immediate vitrectomy
and of intravenous antibiotics for the treat-
ment of postoperative bacterial endophthalmi-

tis. Arch Ophthalmol. 1995; 113:1479-1496.

FOSTER R.E., RUBSAMEN PE., JOONDEPH

B.C., FLYNN H.W. Jr., SMIDDY W.S. — Con-

current endophthalmitis and retinal detach-

ment. Ophthalmology 1994; 101:490-8.

(7) GABEL V.P, KAMPIK A., BURKHARDT J. -

Analysis of intraocularly applied silicone oils of

various origins. Graefes Arch Clin Exp Oph-

thalmol 1987; 225:166-172.

GIORDANO G.G., REFOJO M.F. —Silicone oils

as vitreous substitutes. Prog Polym Sci 1998;

23:509-532.

JOHNSON R.N., FLYNN H.W., PAREL J.M. —

Transient hypopyon with marked anterior cham-

ber fibrin following pars plana vitrectomy and

silicone oil injection. Arch Ophthalmol 1989;

107:683-686.

(10) KAMPIK A. —Silicone oil interaction with ocu-
lar tissue. Int Ophthalmol Clin 1987; 10:85.

(11) KATTAN H.M., FLYNN H.W. Jr., PFLUGFEL-
DER S.C., ROBERTSON C., FORSTER R.K. —
Nosocomial endophthalmitis survey. Current
incidence of infection after intraocular surgery.
Ophthalmology 1991; 98:227-38.

(12) KRESLOFF M.S., CASTELLARIN A.A., ZAR-
BIN M.A. — Endophthalmitis. Surv. Ophthal-
mol. 1998; 43:193-224.

(13) LANDERS J.H., CHAPPELL C.W. — Bilateral
metastatic endophthalmitis. Retina 1981;
1:175-178.

(14) LUCKE K., LAQUA H. — Silicone Qil in The
Treatment of Complicated Retinal Detach-
ments. Springer-Verlag 1990: 4-6.

©

(4

~

Gl

®

©

13



(15)

(16)

(17)

(18)

MAO L.K., FLYNN H.W. jr., MILLER D., PFLUG-
FELDER S.C. — Endophthalmitis caused by
streptococcal species. Arch Ophthalmol 1992;
110:798-801.

MIELER F.W., GLAZER L.C., BENNETT S.R.,
HAD D.P. — Favourable outcome of traumatic
endophthalmitis with associated retinal breaks
or detachment. Can J Ophthalmol. 1992;
27:348-352.

NELSEN PT., MARCUS D.A., BOVINO J.A. —
Retinal detachment following endophthalmi-
tis. Ophthalmology 1985; 92:1112-17.
OZDAMAR A., ARAS C., OZTURKR., AKIN E.,
KARACORLU M., ERCIKAN C. — In vitro anti-
microbial activity of silicone oil against en-
dophthalmitis causing agents. Retina 1999;
19:122-126.

14

(19) VAHEY J.B., FLYNN H.W. Jr. — Results in the
managementofbacillusendophthalmitis. Oph-
thalmic Surg 1991; 22:681-686.

(20) ZIMMER-GALLER I.E., SANTOS A., HALLER
J.A., CAMPOCHIARO PA. — Management of
endophthalmitis in a silicone filled eye. Reti-
na 1997; 17:507-509.

Address of corresponding author:
Prof Jacques Libert,

Dept. of Ophthalmology

C.H.U. St Pierre

Rue Haute 322

1000 Brussels Belgium



