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Role of sodium hyaluronate (Healonid) in triangular
flap trabeculectomy
S 0 HUNG

From St Paul's Eye Hospital, Old Hall Street, Liverpool L3 9PF

SUMMARY The role of sodium hyaluronate (Healonid) in trabeculectomy to prevent a shallow or
flat anterior chamber and hypotonia in the immediate postoperative period is reported. Twenty-
nine eyes of 27 patients were included in a randomised controlled study. Thirteen eyes had
trabeculectomy alone, and 16 eyes had trabeculectomy performed with Healonid injected into the
anterior chamber. The results showed that shallowing of the anterior chamber and hypotonia
occurred in both groups until day 21 postoperatively. There was no statistically significant dif-
ference between the two groups (p>O0O5). Healonid has no significant value in maintaining
anterior chamber depth and preventing hypotonia in the early postoperative period following
trabeculectomy.

Since trabeculectomy was introduced by Cairns in
1968' and later modified by Watson,2 it has become
the most popular filtration procedure in the surgical
management of glaucoma. One of the merits is a
lower incidence of flat or shallow anterior chambers
postoperatively as compared with other filtration
surgery.3-"'" The incidence of flat anterior chamber is
from 2% to 4-5%, while that of shallowing of the
anterior chamber is 5% to 12%.3-"' The incidence of
flat anterior chamber following iridencleisis is as high
as 24% and even higher at 37% following Scheie's
procedure." Despite the low incidence of flat
anterior chambers following trabeculectomy it plays
an important part in the development of cataract.
60% of cataracts that developed in the first six
months following trabeculectomy had shallow or flat
anterior chambers.'0
Healonid is a high viscoelastic material with

the properties of being non-antigenic and non-
inflammatory. 12 It is capable of passing through a fine
Rycroft cannula, so that it can easily be injected into
the eye. It has been used in anterior segment surgical
procedures, particularly in lens implantation'3-'4 and
keratoplasty, as it can maintain a deep anterior
chamber which allows surgical manipulation and
minimises endothelial cell damage.'5
There is an uncontrolled study which suggests that

Healonid injected into the anterior chamber follow-
ing trabeculectomy has a beneficial effect in reducing
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the risk of flat anterior chamber.'2 A randomised
controlled study is reported here on the value of
Healonid in trabeculectomy for preventing shallow
or flat anterior chamber and hypotonia in the
immediate postoperative period.

Materials and methods

Patients with open-angle glaucoma, or acute or
intermittent closed-angle glaucoma with raised
intraocular pressure above 21 mmHg despite
maximum medical treatment, were included in the
study. Patients for combined cataract extraction and
trabeculectomy, aphakic and rubeotic glaucoma,
were excluded.
Having been selected for the study the patients

were randomly assigned, so that they either had
trabeculectomy alone or had trabeculectomy with
Healonid injected into the anterior chamber.

Table 1 Characteristics ofpatients

No Healonid Healonid

Number of eyes 13 16
Mean age 67-5 (52-86) 67-1 (33-80)
Sex: male 5 10

female 8 6
Mean preop. IOP 30-4 28-6
Mean preop. ACD 2-4 2-4
Mean outflow facility 0-06 0-06

IOP=Intraocular pressure. ACD=Anterior chamber depth.
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All patients received full ophthalmological exam-
inations preoperatively. Snellen's visual acuity was
recorded, intraocular pressure was measured with a
Goldmann applanation tonometer, the depth of the
anterior chamber was measured with a Jaeger depth
micrometer, gonioscopy was done, outflow facility
was recorded by tonography, and the density of
cataract, if present, was recorded diagrammatically.

Trabeculectomies were performed under general
or local anaesthesia. The surgical technique used is
based on that described by Watson2 with a modifica-
tion involving the use of a limbal based triangular half
thickness lamellar scleral flap measuring 5 x 5 x 5
mm.'6 A rectangular 4x2 mm sclerotrabecular
lamella is then excised, peripheral iridectomy per-
formed, and the apex of the triangular scleral flap
stitched back to the original place with a single 8-0
virgin silk. A corneal paracentesis at 10 or 2 o'clock is
made with a Graefe knife at the beginning of the
operation so that Healonid can be injected into the
anterior chamber through this at the end of the
operation, resulting in deepening of the anterior
chamber until Healonid is extruded through the

NH- No Healonid

H- Healonid

trabeculectomy fistula into the subconj unctival space.
All patients were treated with Predsol N eye

drops (prednisolone sodium phosphate 0.5%, neo-
mycin sulphate 0-5%, thiomersal 0-005%) four times
a day and atropine 1% eye drops twice daily for three
weeks postoperatively. They were examined on days
1, 2, 3, 7, 21, and 42 postoperatively, and a record of
the intraocular pressure, anterior chamber depth,
severity of anterior uveitis, hyphaema, choroidal
detachment, and cataract was made.

Results

Twenty-nine eyes of 27 patients were included in the
study. Thirteen eyes had trabeculectomy alone of
which 12 had open-angle glaucoma, and one acute
closed-angle glaucoma. Sixteen eyes had trabecu-
lectomy with Healonid injected into the anterior
chamber of which 11 eyes had open-angle glaucoma,
two acute closed-angle glaucoma, and three inter-
mittent closed-angle glaucoma. The two groups were
comparable for age, sex, preoperative mean anterior
chamber depth, intraocular pressure, and outflow
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Fig. 1 Frequency distribution ofthe amount ofshallowing ofthe anterior chamber.
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Table 2 Mean anterior chamber depth (mm)

Preop. Dayl Day2 Day3 Day7 Day 21 Day 42

NoHealonid 2-4 1-7 1.9 1-9 1-9 2-4 2-4
Healonid 2-4 1-5 1-3 1-3 15 2-3 2-3

facility (Table 1). Two eyes in the Healonid treated
group had flat anterior chamber, and there was no flat
anterior chambers in the group without Healonid.
The frequency distribution of the amount of shallow-
ing of the anterior chamber is shown in Fig. 1. The
mean anterior chamber depths are shown in Table 2.
There is no statistically significant difference in the
two groups as analysed by Student's t test (p>0-05).
The frequency distribution of postoperative intra-

ocular pressure is shown in Fig. 2. The mean intra-
ocular pressures are shown in Table 3. There is no
statistically significant difference between the two
groups as analysed by Student's t test (p>005). The
incidence of hyphaema and choroidal detachment is
shown in Table 4. All hyphaemas resolved spon-

taneously by day seven, and choroidal detachment
settled spontaneously by day 21.

Discussion

Two eyes in the Healonid treated group had flat
anterior chambers. This occurred in one eye on day
seven and was associated with a choroidal detach-
ment. The anterior chamber reformed spontaneously
the following day. In the second eye the flat anterior
chamber occurred on day four and had to be
reformed on day seven. These two eyes subsequently
developed anterior subcapsular cataracts.

It is evident from the frequency distribution of the
amount of shallowing of the anterior chamber in Fig.
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Fig. 2 Frequency distribution ofpostoperative intraocularpresvure.
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Table 3 Mean intraocular pressure (mmHg)

Preop. Day 1 Day 2 Day 3 Day 7 Day 21 Day 42

No Healonid 30-4 5 6 7-8 5-7 8-0 10-5 10-6
Healonid 28-6 5 8 7-3 6-1 5-6 10-3 12-8

Table 4 Other complications

No Healonid Healonid

Hyphaema 9 (69.2%) 10(62-5%)
Choroidal detachment 3 (23%) 7 (44%)

1 that more than 50% of the eyes in both groups had
either profound or moderate shallowing of the
anterior chamber until day 7. 92% of the eyes in the
no Healonid group and 87% of the Healonid treated
group had either slight shallowing or slight deepening
of the anterior chamber on day 21. The mean anterior
chamber depth also returned to preoperative level in
both groups on day 21.
From the frequency distribution of postoperative

intraocular pressure in Fig. 2 it is clear that there was
a higher incidence of hypotonia below 10 mmHg in
both groups up to day seven. The mean intraocular
pressure above 10 mmHg was attained on day 21 in
both groups.
The incidence of choroidal detachment in both

groups was higher than in other studies,3 10 because
fundal examination was carried out in search of this
complication every time the patient was seen. The
eyes with choroidal detachment are associated with
profound or moderate shallowing of the anterior
chamber. All choroidal detachment resolved spon-
taneously by day 21 at the same time as the mean
anterior chamber depth returned to preoperative
level. The results indicate that sodium hyaluronate
(Healonid) has no significant value in maintaining

Fig. 3 Healonid accumulated in the lowerfornix.

anterior chamber depth and preventing hypotonia in
the immediate postoperative period.
The use of Healonid for lens implantation is safe

and free from complication except for an ocular
hypertensive effect.'" This is because of the presence
of a watertight wound following lens implantation.
However, in trabeculectomy Healonid will be
extruded through the trabeculectomy fistula if there
is any rise in intraocular pressure. Indeed, Healonid
is seen to accumulate in the subconjunctival space in
the lower fornix (Fig. 3) on the first postoperative day
in cases where there is profound shallowing of the
anterior chamber.
The presence of Healonid in the anterior chamber

gives the appearance of plastic anterior uveitis which
disappears by the third postoperative day. Although
it is not known exactly how long Healonid stays in the
anterior chamber, this clinical observation indicates
that Healonid leaves the anterior chamber by the
third postoperative day after being diluted with
aqueous as Healonid is a hydrophilic substance.'2
Therefore, the extrusion of the Healonid through
trabeculectomy fistula and the dilution of Healonid
with aqueous may be the contributory factors for the
failure of Healonid to act as an internal tamponade
in the anterior chamber despite its initial high
viscoelasticity.
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