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Evaluation of blood—aqueous barrier after vitrectomy in patients
with proliferative diabetic retinopathy

The blood—aqueous humour barrier represents a complex system for exchange processes be-
tween blood and avascular tissue. Breakdown of the blood—aqueous barrier is caused by inflamma-
tion, chronic ocular and systemic diseases such as diabetes mellitus. hypertension or the surgical
trauma, which is clinically apparent as flare and cells in the anterior chamber of the eye. (1, 3. 6-
8). Assessment of these parameters is of fundamental clinical importance in ophthalmic surgery.
laser therapy and inflammatory ocular diseases (9. 14). It has been shown that surgical trauma to
the eye directly induces the disruption of the blood—aqucous barrier (1. 11). Protein leakage and
cellular reaction in the aqueous humour has been noticed not only after surgery in the anterior
segment of the eye but also after posterior segment procedures such as vitrectomy (12. 15).

The degree of inflammation (flare and cells) can be evaluated by slit-lamp biomiscroscopy.
however. this is primarily a qualitative and subjective method. The laser flare and cell meter
(LFCM) provides a precise. objective, and non-invasive measurements of aqueous flare (10, 11;.

The aim of this study was to evaluate changes of blood—aqueous barrier permeability
in eyes with proliferative diabetic retinopathy treated with pars plana vitrectomy. Fur-
themore. the influence of silicone oil administered into the eyeball to the barrier perme-

ability was investigated.

METHODS

Clinical examination of 39 patients with proliferative diabetic retinopathy included in this
study was performed before surgery, the preoperative diagnose included non-clearing vitreous
haemorrhage. progressive fibrovascular proliferations. tractional retinal detachment. and combined
traction/rhegmatogenous retinal detachment. Only patients treated by primary procedure were
included in this study. Onc surgeon performed all operations. The type of surgical procedure
(simple vitrectomy. vitrectomy with membrane pecling, advanced vitrectomy with segmentation
and/or delamination of the membranes and retinal reattachment) and the duration of surgery were
noticed in each case. Panrctinal photocoagulation was routinely applied during vitrectomy. The
final decision of using silicone oil tamponade was made during the surgical procedure. After the
surgery paticnts were divided into two groups depending on the application of silicone oil: group |
(25 eyes) — patients treated by vitrectomy without silicone oil, group Il (14 eyes) — patients treated
by vitrectomy with silicone oil tamponade. The patients in both groups received the same routine
postoperative medications including topical 1% tropicamide twice a day for 2 weeks and neomy-
cin/dexamethason drops 4 times a day for one month. The mean age in the groups was 54 and 48.3
vears, respectively. The control group consisted of 50 eyes out of 39 healthy individuals, mcan age
50.5 years.
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breakdown leading to augmented protein leakage and cellular reaction in the anterior chamber,
expressed as increase of tyndallometric values. In both analyzed groups of patients, receiving
surgery either with or without silicone oil, the surgical procedure resulted in a significant increase
of the tyndallometric values compared to the preoperative measurements (p<0.05). The highest
values were noticed 24 hours after operation (p<0.05) and diminished promptly within the first
five days after surgery. Aqueous flare values reached the preoperative level by 30 days postopera-
tively (p> 0.05). This is in accordance to Yamazaki et al. who found the highest flare values on
day 3 after surgery with a gradual decrease to the preoperative value 1 month after surgery. They
also observed that increase of laser flare values in diabetic eyes treated with vitrectomy was higher
in more complicated procedures (15). Ariki and Ogino have shown that postoperative anterior
chamber inflammation of triple procedure, diabetic pars plana vitrectomy, lensectomy with ante-
rior capsulae left intact and posterior chamber intraocular lens implantation anterior to anterior
capsulae, were more intense than those after the following 3 surgeries; phacoemulsification and in
the bag intraocular lens implantation, extracapsular extraction with lens implanantion, and vitrec-
tomy in diabetic retinopathy eycs alone. The inflammation, however, was less intense compared
with another method of triple procedure; pars plana vitrectomy, phacoemulsification and lens
implantation.

The integrity of the blood-aqueous barrier after experimental vitrectomy and placement of
silicone oil into the rabbits eyes was evaluated by Sparrow ct al. They found temporary breakdown
in blood—aqueous barrier after surgery, with recovery of normal function approximately one week
after vitrectomy. They concluded that placement of silicone oil in the vitreous cavity after vitrec-
tomy does not, in itself, prolong or exacerbate disruption in the blood-aqueous barrier (12).

In our study the patients treated with vitrectomy and silicone oil had significantly higher tyn-
dallometric values before and after surgery, when compared to those operated without silicone oil
(p< 0.05). Higher values in group treated with silicone oil are rather a result of more advanced
diabetic retinopathy than the effect of the surgical trauma and silicone oil tamponade. This was
confirmed by the course of tyndallometric curve, which was similar in both treated groups.
A slightly higher mean final flare value compared to the preoperative one in the group treated
without silicone (42.02 versus 32.84 photons/ms) and equal final and preoperative mean value in
the group with silicone oil (86.84 versus 86.21 photons/ms) could suggest the better recovery of
blood-aqueous barrier integrity in eyes with silicone oil tamponade. It is possible that silicone oil
acts via a decompartimentalization between posterior and anterior segment of the eye, and pre-
vents a transfer of cells and proteins from vitreous cavity to anterior chamber. However. the differ-
ence is not significant, the observation time should have probably lasted longer. From the clinical
point of view, several authors have pointed out the positive effect of silicone oil in the reduction of
preexisting or postoperatively new iris neovascularisation and preventing postoperative rebleeding
or retinal detachment (2, 3). Stabilization of the above listed clinical situations may be the factor
contributing to decrease of the blood—aqueous barrier breakdown. (5)

In conclusion, our study confirms that in proliferative diabetic retinopathy blood—aqueous
barrier breakdown corresponds to the severity of pathological changes in the eye. Blood-aqueous
barrier permeability increases significantly shortly after pars plana vitrectomy and operation had
a significant influence on blood retinal barrier function up to the Sth day. Silicone oil tamponade
had no significant influence on the blood—aqueous barrier breakdown related to the surgical pro-
cedure during short-term observation, however, our preliminary results encouraged us to include
into the future studies patients with different indications for vitrectomy and silicone oil tamponade
and to prolong the follow-up time,
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SUMMARY

The aim of this study was to evaluate the changes of blood-aqueous barrier permeability in
eyes with proliferative diabetic retinopathy after pars plana vitrectomy. Furthermore, the influence
of silicone oil on the barrier permeability was evaluated. We examined 39 diabetic patients sched-
uled for pars plana vitrectomy due to proliferative diabetic retinopathy: 25 have been treated by
vitrectomy without silicone oil and 14 with silicone oil tamponade. The blood—aqueous barrier
permeability was measured quantitatively with the use of a laser flare cell meter (KOWA SM-500)
before and 24 h, 5 days, and 1 month after the operation. The control group consisted of 50 eyes
out of 39 healthy individuals. In all patients with PDR baseline aqueous flare values were signifi-
cantly higher compared to the control (p<0.05). The surgical procedure resulted in a significant
increase of the values compared to the preoperative measurements. The highest values were no-
ticed 24 hours after surgery (p<0.05) and diminished promptly within the first 5 days after opera-
tion. Aqueous flare values reached the preoperative level by 30 days postoperatively (p>0.05). In
proliferative diabetic retinopathy blood—aqueous barrier breakdown corresponds to the severity of
pathological changes. Pars plana vitrectomy had a significant influence on blood —aqueous barrier
function up to the 5th day after surgery. Silicone oil tamponade had no significant influence on the
postoperative blood—aqueous barrier breakdown.
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Ocena zmian przepuszczalnosci bariery krew—ciecz wodnista po operacji witrcktomii
u chorych z retinopatia proliferacyjna

Celem pracy byta ocena zmian przepuszczalnosci bariery krew-ciecz wodnista u chorych
poddanych witrektomii z powodu retinopatii cukrzycowej proliferacyjnej. Oceniano takze wplyw
oleju silikonowego na przepuszczalnosé bariery krew—ciecz wodnista. Badaniami objgto 39 cho-
rych z retinopatia cukrzycowa proliferacyjna, u ktorych wykonano witrektomig. U 25 oséb pod-
czas witrektomii nie stosowano tamponady wewngtrznej, a u 14 os6b zastosowano olej silikono-
wy. Pomiary przepuszczalnosci bariery krew--ciecz wodnista wykonywano przy uzyciu tyndalome-
tru laserowego KOWA SM-500 bezposrednio przed zabiegiem operacyjnym oraz 24h. 5 dni i 1
miesiac po operacji. Grupg kontrolna stanowilo 50 oczu (39 zdrowych oséb). U wszystkich cho-
rych juz przed operacja stwierdzono istotnie wyzsze wartosci tyndalometryczne w poréwnaniu
z grupa kontrolng (p<0,05). Zabieg operacyjny powodowal znaczny wzrost wartosci tyndalome-
trycznych w poréwnaniu z badaniem przedoperacyjnym. Najwickszy wzrost zanotowano 24h po
zabiegu operacyjnym (p<0,05), wraz z szybkim ich obnizaniem si¢ w ciagu pierwszych pigciu dni
po operacji. Wartosdci tyndalometryczne osiagnely poziom przedoperacyjny w ciagu 30 dni po
zabiegu (p>0,05). U chorych z retinopatig cukrzycowa proliferacyjna uszkodzenie bariery krew—
ciecz wodnista jest proporcjonalne do zaawansowania zmian patologicznych. Zabieg operacyjny
witrektomii zwigksza przepuszczalnosé bariery krew—ciecz wodnista do piatego dnia po operacji.
Tamponada olejem silikonowym nie wplywa w istotny sposéb na zmiany przepuszczalnosci barie-
ry krew—ciecz wodnista.



