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Abstract

We report the self-limited nature of corneal opacification after accidental injection of Healon5
into the corneal stroma. A 52-year-old male with a new diagnosis of severe stage, primary
open-angle glaucoma underwent successful trabeculectomy OS, which was complicated by
ocular hypotony and shallow anterior chamber (AC) on postoperative day 1. Healon5, a hyalu-
ronic acid-containing viscoelastic device, was accidentally introduced into the corneal stroma
during attempted injection into the AC. The cornea hydrodissected and opacified, leading to
precipitous loss of best-corrected visual acuity (BCVA). The corneal opacification spontane-
ously resolved over a 7-month period without specific intervention. During this period, the
patient also underwent cataract extraction with posterior chamber intraocular lens placement
and YAG capsulotomy, after which his BCVA returned to approximately baseline. Though in-
trastromal injection of sodium hyaluronate-containing material has been reported elsewhere,
this complication with Healon5 use specifically has yet to be described in the literature and
may occur in any procedure involving Healon5 in the AC. This case report is important, since
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the precipitous loss of BCVA can be alarming to the ophthalmologist and the patient. The
affected patient may be counseled that the opacification should improve with time.

© 2020 The Author(s)
Published by S. Karger AG, Basel

Introduction

Trabeculectomy and glaucoma drainage device implantation are performed to control in-
traocular pressure (IOP) in order to stymie glaucoma-disease progression. A complication
that may occur after glaucoma surgeries is postoperative ocular hypotony that manifests as a
shallow anterior chamber (AC) and, potentially, as vision loss via myopic and hyperopic shifts,
hypotony maculopathy, and other pathophysiological mechanisms [1, 2]. Thus, hypotonia may
require intervention in the clinic. One method to temporarily treat ocular hypotony involves
injection of an ophthalmic viscoelastic device (OVD) into the AC at the slit-lamp [3, 4].
Healon5™, a viscoadaptive OVD that contains sodium hyaluronate at 2.3%, can be employed
to increase I0OP and AC depth via intracameral injection. Healon5 is commonly employed in
other types of ophthalmic surgeries [5]. Here, we describe the self-limited natural history of
accidental Healon5 injection into the corneal stroma during intracameral injection to treat
postoperative hypotony after trabeculectomy.

Case Report

A 52-year-old male presented to the glaucoma service for evaluation of “blurry vision” OU
and a “blind spot” OS. He was diagnosed with severe stage, primary open-angle glaucoma with
cup-to-disc ratios of 1.0 OU, significant visual field loss OS greater than OD, IOPs of 14 mm Hg
(0S) and 13 mm Hg (0D), and baseline best-corrected visual acuity (BCVA) of 20/40 OU. Due
to his relatively young age and significant visual field loss OS, he underwent trabeculectomy
0S with mitomycin C 300 pg/mL for 2 min without intraoperative complications.

He returned to the clinic on postoperative day 1 when his AC OS appeared extremely shal-
low with IOP measured at 3 mm Hg. To guard against hypotonic injury to the eye, Healon5,
specifically selected in order to rapidly minimize the risk of choroidal hemorrhage and other
complications, was to be injected into the AC at the slit-lamp rather than pursuing a conserva-
tive approach with atropine and steroids [4, 6]. Since the eye of the patient was phakic and the
AC was shallow, the plan included careful insertion of a 27-gauge needle into the AC to a depth
of the corneal thickness to avoid injury to the crystalline lens. However, the patient abruptly
moved during the procedure as the Healon5 was being ejected from the syringe, resulting in
immediate hydrodissection and opacification of the cornea. It was then determined that the
tip of the needle remained within the corneal stroma rather than the AC. The needle was sub-
sequently re-inserted, this time with penetration into the AC, and injection of Healon5 lead to
improvement of IOP and AC depth.

As aresult of Healon5-induced corneal opacification, the BCVA of the patient significantly
decreased from baseline to light perception and hand motion immediately after the proce-
dure, which persisted for the subsequent 1-month period (Fig. 1a). The cornea visibly cleared
during months 2-7 after Healon5 injection, with concomitant improvement of the BCVA of the
patient to between 20/100 and 20/400 (Fig. 1b, c). Given that he had developed a cortical and
posterior subcapsular cataract OS, he then underwent cataract extraction with posterior
chamber intraocular lens placement and subsequent YAG-capsulotomy for posterior capsular
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opacification that ultimately lead to a return to his baseline BCVA of 20/40 OS. His IOPs and
cornea OS have remained stable and clear, respectively, through an 18-month period up to
present following the injection of Healon5.

Discussion

Healon5 is used in many ophthalmic procedures, including as a reagent to combat shallow
AC and ocular hypotony after glaucoma surgery, as was employed for the patient described
here [5]. Intracameral injection of Healon5 into the AC of a hypotonic eye aims to prevent
complications that include choroidal detachment, hypotony maculopathy, and hyperopic or
myopic shifts. Indeed, these complications were averted in our patient, including choroidal
detachment, as the IOPs in our patient’s eye stabilized with this intervention and time after
trabeculectomy [1, 4, 7]. Nonetheless, we describe here a case where accidental injection of
Healon5 into the corneal stroma during intracameral injection to mitigate ocular hypotony
resulted in corneal hydrodissection and immediate opacification. The subsequent precipitous
decline in BCVA may be alarming to both the ophthalmologist as well as the patient if the nat-
ural history of this accident is not known. Other documented complications [2] of Healon5
injection into the AC include spiking of IOP [8], endophthalmitis [9], and Descemet’s mem-
brane detachment [10].

To our knowledge, accidental injection of Healon5 into the corneal stroma has yet to be
described in the literature. One case report described inadvertent intrastromal injection of
Viscoat into the cornea of a pediatric patient during lensectomy for uveitic cataracts. In that
case, injection occurred due to technical difficulties experienced during surgery when it be-
came difficult to properly maneuver the tip of the OVD cannula into the AC. The injected Vis-
coatinduced a relatively small area of opacification (4 mm) that cleared over a 3-month period
with conservative management [11]. Furthermore, our literature search found that accidental
intrastromal injection of OVD is more commonly associated with corneal opacification with
concomitant detachment of Descemet’s membrane, a pathology with an estimated recovery
period of 6 weeks to 9 months with conservative management [12]. Of note, one such case
report described corneal opacification after dispensing Healon GV into the corneal stroma
when attempting to treat ocular hypotony after Ahmed valve implantation. Similar to our case,
the patient moved suddenly during injection, causing needle misdirection and ectopic injec-
tion [12]. Taken together, to avoid accidental intrastromal injection of OVD, the ophthalmolo-
gist should vigilantly assess and correct for circumstances that may complicate complete in-
sertion of the tip of the OVD cannula into the AC. To this end, providing optimal counseling
prior to the procedure and analgesia during the procedure at the slit-lamp will help prevent
patients from moving at the slit-lamp and avoid subsequent complications.

Intrastromal infiltration of OVD is a rare event and not easily studied in humans. Thus,
specific interventions to enhance clearance of OVD from the cornea is lacking. Others have
unsuccessfully attempted to hasten removal of OVD from the corneal stroma via stab incision
and aspiration at the time of accidental injection or surgical irrigation and aspiration after-
wards [12, 13]. Thus, the prevailing treatment strategy, at present, is conservative manage-
ment, as all reported cases of corneal opacification with or without Descemet’s membrane
detachment have resolved within 9 months [12].

The mechanisms by which sodium hyaluronate-containing OVD is removed endoge-
nously by the cornea remains poorly understood. Others have suggested that defects in
Descemet’s membrane enable its efflux from the cornea into the AC [12]. In rabbits, infiltration
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of the cornea by granulocytes and macrophages has also been posited to facilitate the removal
of Healon from the cornea [13]. In general, reactive oxygen species (ROS) and hyaluronidases
(HA) are known to play a role in the local degradation of hyaluronate in vivo and thus could
facilitate degradation of OVD in the cornea [14]. From a clinical perspective, the rate of OVD
removal may be dependent on the type of OVD employed (for example, Viscoat is of a smaller
molecular weight and more dispersive compared to Healon5), the age of the patient and their
metabolic rate, and the size of the OVD inoculation. The OVD degradation may also be depend-
ent on the ocular inflammatory state, which could lead to local differences in pH, ROS, and HA
expression [11, 12, 14]. Future studies in animal models could illuminate potential interven-
tions to accelerate OVD metabolism in vivo. However, given the success of conservative man-
agement, such studies may not be prudent in terms of cost and potential side effects imposed
by the intervention.

In conclusion, Healon5 is a commonly employed OVD in many ophthalmic procedures.
Accidental injection of Healon5 into the corneal stroma results in self-limited corneal opacifi-
cation that decreases BCVA in the short term. As in our case, improvement can be expected
without significant long-term deleterious effects over the ensuing months.
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Fig. 1. Self-limited corneal opacification after accidental injection of Healon5 into the corneal stroma. a
Near total corneal opacification shortly after injection. b The superior aspect of the cornea improved prior
to near complete resolution over the ensuing months (c). The brightness of the images was modified to
allow for comparison.
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