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Intravitreal injections: volume injected Vs. volume retained and its implications
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Intravitreal injections (IVI) have presently become
an important part of the management of several retinal
diseases. Intravitreal injection has been used to deliver
many types of medications into the vitreous cavity:
anti-infective (antibiotic, antifungal, and antiviral), anti-
inflammatory (non-steroidal anti-inflammatory,
steroids, and immunomodulators), anticancer agents,
gas, anti-VEGF, etc. With numerous novel therapies
currently being investigated in clinical trials, it is likely
that the number of drugs under development for IVI
will continue to increase.! This may be a preferred
mode of delivery of drugs to retina and choroid as it can
of provide unsurpassable concentration of drug with
minimum of systemic side effects. This mode of drug
delivery has its own known issues, including common
non serious events like pain, sub-conjunctival
haemorrhage, corneal abrasion, and transient elevation
of Intra-Ocular pressure (IOP). Serious sight
threatening complications include development of
floaters, vitreous, or sub-retinal hemorrhage, retinal
toxicity, Retinal detachment, central artery occlusion,
and lens opacification.?® The most devastating
complication can be endophthalmitis after an
intravitreal injection and this may be related to the
reflux of fluid through the injection site (drug or
vitreous).

Risk of endophthalmitis and reflux of fluid through
the injection site are related to the needle track which
creates a breach in the scleral wall through which fluid
and leak out of the eye and at the same time
conjunctival flora can gain entry inside the eye.
However a simple modification of the injection
technique can take care of aforesaid issue. An oblique
entry path of the needle can create a valved tunnel
which is self sealing and can prevent passage of fluid
from either side.

It has been concluded by studies that the issues
related to the reflux have been effectively addressed by
the use of oblique entry of the needle (Fig. 1). Study by
Knetcht et al has demonstrated that the amount of
reflux fluid is significantly less with bevelled entry.*
However they have also concluded that there is an
increase in the intraocular pressure for short duration in
the oblique entry group subjects. Same finding has been
reported by Rodrigues et al where they have compared
oblique and direct injection techniques and also
experimented with different gauge needles for studying
the reflux, 10P, pain and complications.® They have

concluded that the smaller gauge needle caused less
pain and the reflux was significantly less with the
oblique entry as compared to the direct method. Other
studies have also confirmed that the use of oblique
entry prevents vitreous reflux when compared to
perpendicular entry and has similar incidence of
complications.5%

Fig. 1: Schematic illustration of two different needle
path penetration techniques—(A) perpendicular or
straight, (B) oblique®*

As the evidence suggests that the oblique entry is
superior to perpendicular/direct injection technique, in
preventing the reflux of fluid from vitreous cavity but it
is still debateable if this fluid is vitreous fluid or the
injected solution.

If the reflux is mainly composed of vitreous fluid
then the needle track will remain patent due to the
incarcerated vitreous and may increase the chances of
bacterial entry inside the vitreous cavity, contributing to
endophthalmitis. The patency of needle track after
perpendicular entry has been demonstrated in a study,
where  anterior  segment  Optical ~ Coherence
Tomography (OCT) was used to demonstrate patent
needle track after Intravitreal injection.> Though this
post injection patency does not increase the chances of
endophthalmitis as mentioned in one of the review
publication by Merani et al*® but the theoretical
possibility remains due to the fact that the scleral
barrier has been breached and the breach is maintained
by the incarcerated vitreous (if the incarcerated fluid is
indeed vitreous). Another serious concern related to
vitreous reflux is in the subjects of intra-ocular
malignancy (Retinoblastoma) in whom Intravitreal
chemotherapeutic agent is injected. In these subjects if
the reflux contains vitreous fluid then possibility of
malignant cells leaking out from the vitreous cavity
represents a life threatening risk which can convert
intraocular malignancy to orbital metastatic disease.'*
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However if the reflux contains the drug solution
then also it is a concerning issue because if a portion of
the injected solution is refluxing then this will mean
inadequate and inconsistent dosing leading to
suboptimal therapeutic benefit. This may be a greater
concern for the patients because not only the drugs
injected are expensive'® but the procedure is painful and
invasive and there are added risks with each repetition
of intravitreal injection.!® There are few studies which
have investigated this issue and tried to ascertain if the
reflux fluid is composed of the injected solution. Brodie
et al concluded in their study that though there is fluid
reflux after Intravitreal injection but the composition of
reflux fluid was mainly vitreous fluid and very small
amount of dye (Average 0.74%, median, 0.15%, Range
0% to 4.30%) was lost in the reflux.l” Similar results
were found in a study done by the same author in a pilot
study and they also concluded that the reflux has
negligible amount of injected solution.'®

The above speculations that the reflux has
significant amount of injected solution should be tested
by judging the difference it makes in therapeutic
benefits as that is the primary aim of the injection. As
mentioned there have been numerous drugs which have
been delivered in the vitreous cavity via Intravitreal
injection.! Out of these therapeutic molecules Anti-
VEGEF is one such drug which has been primarily used
via Intravitreal route. This drug is primarily used in the
eye diseases for treating macular edema caused by
various retinal diseases including diabetic retinopathy,
ARMD (Age Related Macular Degeneration), Retinal
Vein Occlusions and other diseases.’*?' Anti-VEGF
drugs include Bevacizumab, Ranibizumab, and

Aflibercept which are in concurrent use in India. Anti-
VEGF are particularly suited to judge the therapeutic
effect of injected drug because these group of
molecules cause decrease in the retinal thickness which
can be measured reliably using Optical Coherence
Tomography (OCT) (Fig. 2.)
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Fig. 2: Optical coherence tomography of macular area showing cystoid macular oedema

Any change in the macular thickness can be

detected on repeat OCT with confidence as the
resolution of OCT is 5-10 microns.?? Thus evaluating
the possibility of drug being there in the reflux fluid in
significant amount can be judged by evaluating the
change in the retinal thickness at appropriate interval
after Intravitreal Anti-VEGF injection. This change in
the thickness of retina can be used to compare the direct
and oblique injection techniques to generate conclusive
evidence if the refluxing fluid contains significant
amount of injected drug.
We suggest a randomised trial to compare the change in
the macular thickness in patients injected with Anti-
VEGF agents (for treating macular oedema) using
either direct or oblique Intravitreal injection technique.
Changes in the visual acuity and Intra Ocular Pressure
(IOP) can be the secondary study objectives to compare
the safety and efficacy of the two techniques.
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