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Abstract: We report a patient with progression to a macula-off tractional retinal detachment in
a fellow eye after a contralateral intraoperative intravitreal bevacizumab injection. A 32-year-
old diabetic man noted decreased vision in his left eye 1 week following 25 gauge pars plana
vitrectomy, gas tamponade, and intraoperative injection of bevacizumab in his right eye. Left
eye visual acuity decreased from 20/80 to 20/200, and macula-off tractional retinal detachment
was seen on clinical exam and imaging. Progression of tractional retinal detachment associ-
ated with proliferative diabetic retinopathy in a fellow eye after a contralateral intraoperative
intravitreal bevacizumab injection may occur.
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Introduction
In patients with proliferative diabetic retinopathy (PDR) refractory to traditional
treatments with panretinal photocoagulation, intravitreal injections of bevacizumab
may be effective in achieving regression of retinal and iris neovascularization.'
In patients with diabetic macular edema, intravitreal injections of bevacizumab may
provide stable or improved visual outcomes.? The use of bevacizumab has been
further extended to the preoperative and intraoperative settings in patients under-
going pars plana vitrectomy. Intraoperative injection of 1.25 mg/0.05 mL in these
patients may be helpful in reducing the incidence of recurrent vitreous hemorrhage
within the first 4 weeks of intervention.> However, the development or progression
of tractional retinal detachment (TRD) following an intravitreal delivery, has been
also reported.*

The current study describes a patient with a progression of PDR to a macula-
involving TRD in a fellow eye, following pars plana vitrectomy and an intravitreal
bevacizumab injection to the contralateral eye.

Case report

This is a 32-year-old male with insulin-dependent diabetes mellitus diagnosed at
age 19. The patient stated he has had poor glycemic control for many years, with fast-
ing blood sugars ranging from 200 to 400 mg/dL. Hemoglobin A1C was not available.
His past medical history was also significant for uncontrolled hypertension. His past
ocular history included PDR and panretinal photocoagulation in both eyes. On initial
examination, his visual acuity was 3/200 in the right eye and 20/80 in the left eye.
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The right eye had macula-involving TRD, while the left eye
had PDR with multiple areas of vitreoretinal adhesion but
macula was attached (Figure 1A, B).

The patient underwent surgery for the right eye that
included 25 gauge pars plana vitrectomy, membrane peel,
endolaser, air-fluid exchange, intravitreal bevacizumab
1.25 mg/0.05 mL, intravitreal triamcinolone 4 mg/0.1 mL,
and 16% C3F8 gas. On the postoperative week 1 follow-up
examination, the right eye was healing well, but the patient
reported decreased visual acuity in his left eye. The best
corrected visual acuity in the left eye decreased to 20/200,
and the clinical examination showed progression to macula-
involving diabetic TRD with apparent decreased perfusion
of the neovascular tissue (Figure 1C, D). The patient subse-
quently underwent surgical intervention to the left eye, with
resultant visual acuity of 20/100 and 20/70 in the right and
left eyes, respectively.

Discussion

Recent pharmacokinetic studies of unilateral bevacizumab
injections indicate a potential bilateral effect.>® The pharma-
cokinetics of bevacizumab following a unilateral intravitreal
injection in rabbits was described by Bakri et al.’ In the
same study, small amounts of bevacizumab were detected
in the serum and the vitreous of the fellow noninjected eye,

A

suggesting systemic absorption and redistribution.’ Systemic
pharmacokinetics after intravitreal injection of 1.25 mg of
bevacizumab in humans demonstrate that during the first
week after injection, plasma levels of bevacizumab are
elevated above its half inhibitory concentration (IC,)) for
vascular endothelial growth factor (VEGF) and produce a sig-
nificant reduction in plasma free-VEGF.¢ Bilateral response
following unilateral intravitreal injection of 1.25 mg/0.05 mL
has been also reported in the treatment of PDR, diabetic
macular edema, uveitic cystoid macular edema, and retin-
opathy of prematurity.'’-°

The aqueous route is considered to be the primary route
of vitreal bevacizumab clearance, but there also is a possible
contribution of elimination via the choroidal circulation.>!?
Krohne et al studied bevacizumab pharmacokinetics in
humans and concluded that the aqueous half-life of bevaci-
zumab in nonvitrectomized eyes is 9.8 days.!°

Although no corresponding study was conducted in
humans, Kakinoki et al demonstrated the effect of vitrec-
tomy on bevacizumab elimination, using a primate model.
The study showed that following a 1.25 mg intravitreal
injection, the mean aqueous half-life had dropped by 54%,
to a mean value of 1.5+0.6 days in vitrectomized eyes in
comparison with a half-life of 2.8+0.8 days in nonvit-
rectomized eyes.'" A similar concept has been described

Figure | Progression of diabetic tractional retinal detachment, by fundus photography and optical coherence tomography (OCT) of the left eye after a unilateral, right eye

intraoperative intravitreal bevacizumab injection.

Notes: Fundus photograph (A) and OCT (B) of the left eye before right eye intraoperative intravitreal bevacizumab injection, showing vitreoretinal adhesions and attached
macula. Fundus photograph (C) and OCT (D) of the left eye after right eye intraoperative intravitreal bevacizumab injection, showing decreased perfusion of the neovascular

tissue and progression of tractional retinal detachment.
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Contralateral detachment after intravitreal bevacizumab

in rabbits with intravitreal injection of triamcinolone
acetonide.?

In the current patient, the vitrectomized eye was filled with
gas intraoperatively, resulting in a smaller pool of fluid in which
bevacizumab was diluted and thus presumably, a higher overall
drug concentration. In addition, the patient was encouraged to
position “face down” postoperatively, which would facilitate
aqueous clearance of this concentrated pool of bevacizumab.

Intravitreal bevacizumab produces a rapid and dramatic
decreased perfusion of fibrovascular tissue of PDR, which
can produce whitening of the tissue, as seen in this case.!
Furthermore, the neovascularization of PDR is quite sensi-
tive to low doses of bevacizumab, with a previous report
demonstrating effects following injections of doses 200-fold
below the usual dose, or 6.25 pg.! In addition to the vascular
perfusion changes seen in this patient, the progression of the
circular ring of fibrovascular adhesions to macula-involving
TRD has been reported after intravitreal bevacizumab.*

Bilateral clinical effects following unilateral injection,
along with accelerated elimination of bevacizumab in a
setting of vitrectomy, higher concentration of medication in
the gas-filled eye, and previous reports of TRD progression
in eyes treated with bevacizumab, provide theoretical sup-
port for a hypothesis that contralateral progression of TRD
in the fellow noninjected eye might have been a result of
intraoperative bevacizumab injection.

Progression of TRD to macula-involving TRD is well-
known in a setting of existing vitreoretinal adhesions in
patients with PDR." Certainly, fellow eye involvement could
be an independent event and a manifestation of PDR disease
progression. In the current patient, the progression to TRD
within 7 days after the injection makes it reasonable to con-
sider the possibility of a cause and effect. Vitrectomy and gas
tamponade may accelerate the elimination of bevacizumab
from the injected eye, allowing for higher systemic absorption
and potential drug effect in the fellow eye.
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