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ORIGINAL PAPER

Comparison of safety and efficacy of two 
dispersive hyaluronate OVDs used in cataract 
surgery

SUMMARY
Purpose: To compare safety and efficacy of ophthalmic viscosurgical devices (OVDs) – OphteisBio 3.0 (Rayner) and Healon Endocoat (J&J Vision) in 
phacoemulsification cataract removal surgery.
Materials and Methods: In this prospective subject/evaluator-masked post-market randomized study patients undergoing phacoemulsification were 
assigned to receive one of two hyaluronate-based OVDs – OphteisBio 3.0 and Healon Endocoat. The outcomes were the rate of intraocular pressure 
(IOP) spikes ≥ 30 mmHg at the 7-day postoperative visit, endothelial cell density changes, the surgeon acceptance rate, IOP change from baseline, rates 
of inflammation and rates of serious and/or device-related adverse events.
Results: The study included 293 eyes – 146 in the Ophteis group and 147 in the Healon group. No IOP spikes were noted at the 7-day postoperative visit with 
mean IOP of 14.5 mmHg for Ophteis group and 14.3 mmHg for the Healon group. The mean endothelial cell density loss after the surgery was 9.8% in the 
Ophteis group and 10.2% in the Healon group with no statistically significant difference between the two OVD groups (p = 0.6292). At the 7-day visit, anterior 
chamber flare was absent in 98% and 99% of eyes in the Ophteis and Healon group, respectively. 82% of eyes had no anterior chamber cells at 7-day visit in 
both groups. No adverse events were recorded during surgery and at 7-day follow up. No clinically relevant differences were found between the two OVDs. 
Conclusion: Ophteis 3.0 and Healon Endocoat have comparable results following phacoemulsification surgery.
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INTRODUCTION

In phacoemulsification cataract removal surgery, 
ophthalmic viscosurgical devices (OVDs) are indispensa-
ble tools to protect corneal endothelium and other in-
traocular tissues and to facilitate surgical maneuvers, 
e.g. capsulorhexis creation or intraocular lens implanta-
tion [1,2]. Numerous studies have compared the abili-
ty of diverse OVDs to protect corneal endothelial cells 
during cataract surgery, with reports ranging between 
4%–18% of endothelial cell density reduction [1–14]. 
Dispersive OVDs based on hydrophilic polymers with 
shorter chains, e.g. sodium hyaluronate, exhibit lower 
viscosity and high coating ability compared to cohesi-
ve OVDs. Their adherence to intraocular structures ena-
bles excellent protection of the corneal endothelium, 
however, might prolong their evacuation at the end of 
the surgery. The complete removal of OVDs prevents an 

undesired increase in intraocular pressure (IOP) posto-
peratively [15,16]. Since hyaluronate is physiologically 
expressed in the eye, hyaluronate-based OVDs offer ex-
cellent biocompatibility compared to frequently used 
plant-derived hydroxypropyl methylcellulose which 
was reported to cause allergic reactions [17].

Originally, hyaluronate-based OVDs have been produ-
ced via animal tissue extraction, e.g. from rooster combs. 
Due to extensive purification protocols, ethical and en-
vironmental concerns, potential allergenicity and in-
consistent quality the animal tissue extraction is being 
replaced by biotechnological production offering cont-
rolled, consistent production with fewer contamination 
risks and better biocompability [18]. The biotechnolo-
gical strategy used to produce Healon Endocoat and 
OphteisBio 3.0 is based on the microbial fermentation 
using hyaluronate-producing bacteria, which increases 
the OVD safety [19,20]. 
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Sodium hyaluronate is viscous at rest, but its pseudo-
-plastic properties enable to easily expel the solution 
through the cannula when pressure is applied. After in-
stillation the viscous properties are restored.  This study 
intends to compare the performance of two dispersive 
hyaluoronate-based OVDs with equivalent composition 
- OphteisBio 3.0 (Rayner, Worthing, UK), further referred 
to as Ophteis, with Healon Endocoat (J&J Vision, Santa 
Ana, CA, USA), further referred to as Healon. While He-
alon is widely used and its protective effect on corneal 
endothelial cells has been demonstrated in many studies 
[21–24], Ophteis has been recently launched to the mar-
ket and has not been compared to another OVD to our 
best knowledge. As Healon is considered a market leader, 
evaluating the performance of newer OVDs against this  
well-accepted benchmark helps determine whether re-
liable clinical alternatives exist. In this study we compa-
red the OVD effect on corneal endothelial cell density loss 
and IOP following phacoemulsification cataract surgery.

METHODS

Study Design
This was a prospective, multicenter, randomized, sub-

ject/evaluator-masked control study conducted at three 
Gemini Eye Clinics (Zlín, Vyškov, Průhonice) in Czech Re-
public between August 2022 and October 2023 (registe-
red at ClinicalTrials.gov under identifier NCT05832749). 
This study was approved by the Ethics Committee of 
Gemini Eye Clinics (Etická komise oční kliniky Gemini, 
U Gemini 360, Zlin, Czech Republic; approval reference 
number: 2022-06) and adhered to the tenets of the Dec-
laration of Helsinki. All patients provided a written infor-
med consent before entering the trial. 

The study was designed to compare two OVDs with 
equivalent composition– Ophteis and Healon. The cha-
racteristics of studied OVDs are summarized in Table 1. 

Both studied OVDs are sterile nonpyrogenic solution of 
highly purified sodium hyaluronate (30.0 mg/ml) with 
rheologically dispersive properties.

Participants
The study included patients who underwent primary 

cataract extraction and IOL implantation and who met 
all study inclusion and exclusion criteria. Patients could 
have one or both eyes included in the study (provided 
the surgeries are within the study timeframe) and any in-
traocular lens could be implanted. 

The inclusion criteria were patients who had phacoe-
mulsification cataract removal with intraocular lens im-
plantation in the capsular bag and attended the 7-day 
postoperative IOP measurement. Exclusion criteria were 
1) pupil abnormalities (non-reactive, fixed pupils, or ab-
normally shaped pupils); 2) recent ocular trauma or ocu-
lar surgery that is not resolved/stable or may affect visual 
outcomes or increase risk to the subject; 3) known steroid 
responder; 4) ocular hypertension of ≥ 20 mmHg, medi-
cally-controlled ocular hypertension (regardless of IOP 
value), or glaucomatous changes in the optic nerve; 5) 
patient is pregnant, plans to become pregnant, is lacta-
ting or has another condition associated with the fluctua-
tion of hormones that could lead to refractive changes; 6) 
concurrent participation, or participation within 45 days 
prior to the preoperative visit, in any other clinical trial. 

Preoperative, Intraoperative and Postoperative 
interventions

All eyes were assessed at least once preoperatively, 
including – endothelial cell density (ECD), axial length 
(AL), anterior chamber depth (ACD), IOP measurement 
and slit lamp biomicroscopy assessment of the eye. In-
traoperative parameters recorded were – type of OVD 
used, average ultrasound power (AVE), actual phacoe-
mulsification time (APT) and effective phacoemulsifica-

Table 1. OVD characteristics

Ophteis Healon

Osmolality (mOsm/kg) 300–350 320

Molar weight (kg/mol) 750 800

Viscosity at zero shear rates (mPa*s) 30 000 50 000

pH 6.8–7.6 7.0–7.5

Composition (mg/ml)
Sodium hyaluronate
Sodium chloride
Potassium chloride
Calcium chloride
Magnesium chloride
Disodium hydrogen phosphate
Sodium dihydrogen phosphate
Sodium acetate
Sodium citrate
Water for injection

30.00
8.00

0.28
0.045

sufficient quantity

30.00
5.00
0.56
0.36
0.22
0.42
0.06
2.92
1.28

sufficient quantity

Source (sodium hyaluronate) Biofermentation Bacterially derived



CZECH AND SLOVAK OPHTHALMOLOGY AOP 2026 3

tion time (EPT) – which is the multiplication of AVE by 
APT, total phacoemulsification duration, OVD removal 
time and total surgery time. 

Any adverse events were recorded. Postoperative asse-
ssment occurred at postoperative day one and day seven 
with recording of IOP and ECD. 

ECD was measured on the CEM-530 specular microsco-
pe by Nidek. AL and ACD were measured on the IOLMas-
ter 500 or 700 optical biometer by ZEISS. IOP was measu-
red using tonometer Tonoref II or III by Nidek.

Surgical Technique
All surgeries were performed as standard phacoemul-

sification with intracameral anesthesia through a 2.2 mm 
limbal corneal incision on the steep corneal axis to re-
duce corneal astigmatism. Preoperatively, pupil dilation 
was achieved using topical administration of 1% cyclo-
pentolate (Cyclogyl™, Alcon Laboratories, Inc., USA), 10% 
phenylephrine (Neosynephrin™, Ursapharm, Germany), 
and 0.5% tropicamide (Unitropic™, Unimed Pharma, 
Slovakia), with each agent instilled at 10-minute inter-
vals over a 30-minute period. At the beginning of each 
surgery, topical anesthesia was administered using 0.4% 
oxybuprocaine hydrochloride (Benoxi®, Unimed Pharma, 
Slovakia) and 1% tetracaine hydrochloride (magistrali-
ter-prepared ophthalmic solution, Czech Republic). After 
standard cleaning and draping protocol, a 2.2 mm cor-
neal incision was made followed by two side-port para-
centeses. The dispersive OVD, either Ophteis or Healon, 
was injected into the anterior chamber to coat the endo-
thelium before continuous curvilinear capsulorhexis was 
performed. Hydrodissection was performed followed by 
phacoemulsification of the nucleus and aspiration of the 
cortical residues. After the intraocular lens implantation 
into the capsular bag the injected OVD was completely 
removed by an anterior chamber maintainer attached to 
Balanced Salt Solution (BSS). Surgical wounds were hyd-
rated with BSS and checked for leakage and potential 
ocular hypotony or hypertony palpably. The following 
topical medication was used: tobramycin/dexamethaso-
ne drops (TobradexTM, Alcon laboratories, Inc) five times 
a day for the first 3 post-operative days and then three 
times a day until the bottle was finished; diclofenacum 
natricum drops (DicloabakTM, Laboratoires Thea, France) 
three times a day until the bottle was finished. 

Outcomes
The primary outcome was the occurrence of an IOP spi-

ke ≥ 30 mmHg at the 7-day postoperative follow-up. The 
secondary outcomes were the change in ECD from ba-
seline to the postoperative 7-day postoperative visit and 
the rate of user acceptance evaluated using the surgeon 
questionnaire at the end of each surgical case to collect 
information regarding OVD perception. The question-
naire collected information regarding the overall perfor-
mance, ease of injectability, acceptability of the viscosity, 
adherence to endothelium, anterior chamber mainte-
nance, quantity of bubbles, transparency/visibility, tissue 

manipulation, ease of IOL placement and ease of remo-
val. The surgeon evaluated each parameter of the ques-
tionnaire using a 5-point grading scale. User acceptance 
was defined as a value of 5 to 1, 5 being the best scoring 
possible and 1 the worst scoring. For analysis, score of 5 
was defined as excellent, scores of 3 and 4 defined as ac-
ceptable and scores of 1 and 2 as unacceptable. 

In addition, post-operative corneal edema, anterior 
chamber cells and anterior chamber flare grading were 
evaluated according to Table A and B (Supplemental 
material). 

Sample size
The sample size of 133 eyes per OVD group is based 

on the primary endpoint of IOP spike rate at the 7-day 
postoperative visit, with a target of equivalence between 
the OVD groups. A sample size of 133 eyes per group pro-
vides 80% power to establish equivalence, assuming an 
equivalence limit of ±8.5%, an expected IOP spike rate of 
8.5% in the control group and an alpha level of 0.05. It is 
expected that 10% of the randomized eyes will miss the 
7-day postoperative IOP measurement. Therefore, a total 
of 148 subjects per group (296 in total) was targeted. 

Randomization and blinding
A randomization list was created by the sponsor biosta-

tistician for each investigative site. Each eye was rando-
mly assigned to receive either Ophteis OVD or Healon 
OVD on a 1:1 basis. Randomization took place after the 
subject signed the informed consent document, met all 
inclusion and exclusion criteria. 

In terms of randomization/blinding, the injectors 
were labelled with the patient number based on the 
randomization code. During the surgery, a nurse obscu-
red the label and the commercial name on the syringe 
using sterile tape and pass the syringe to the surgeon. 
To mitigate bias, all surgeons were trained to follow  
a standardized injection and removal protocol.  In ad-
dition, the study personnel performing procedures at 
the 7-day postoperative visit was also masked to the 
randomly-assigned OVD. The staff assigned to open the 
OVD and provide to the surgeon was not involved in the 
post-operative assessment.

Statistical Analysis
Descriptive statistics mean, standard deviation (SD), 

median, minimum (min), maximum (max) values were 
used to report the data. Since the Shapiro-Wilk test did 
not show normality of the data, nonparametric Wilcoxon 
signed-rank test was used to test the differences between 
preoperative and postoperative values, Mann-Whitney to 
test differences between Ophteis OVD group and control 
Healon OVD group and Fisher’s exact test in contingen-
cy tables. A value of p < 0.05 was considered statistically 
significant. GraphPad Prism (version 10.1.0) was used to 
perform all statistical calculation.

The number and percentage of eyes with a user ac-
ceptance was summarized by OVD groups and analyzed 
using the non-inferiority approach with a non-inferiority 
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margin of 15%. The lower confidence interval limit of the 
two-sided 90% confidence interval (CI) of the difference 
in user acceptance rate between the Ophteis group and 
the Healon group was used for evaluation. In addition, 
each question from the investigator questionnaire was 
summarized using count and percentages by OVD group. 

The analysis was performed at the eye level. One eye 
per patient was routinely included in the study; only 
one patient contributed both eyes. Given the negligi-
ble proportion of fellow eyes included, the potential 
effect of inter-eye correlation on the statistical analysis 
was considered minimal, and no specific statistical ad-
justment was applied. 

RESULTS

Preoperative and intraoperative characteristics 
The study included 293 eyes of 146 patients randomly 

assigned to one of the two OVDs, with 146 in the Oph-
teis group and 147 in the Healon group. The preoperati-
ve and intraoperative characteristics are summarized in 
Table 2. There were no statistically significant differences 
found between the groups in all preoperative and intra-
operative variables. 

Intraocular pressure
IOP within one hour after the surgery slightly decre-

ased compared to the preoperative IOP with median of 

change of -2.0 mmHg and maximum IOP of 24.0 mmHg 
for the Ophteis group, and with median of change of  
-2.5 mmHg and maximum IOP of 32.3 mmHg for the 
Healon group (Graph 1, Table C in Supplemental mate-
rial). Two eyes (2%) from the Healon group exhibited IOP  
≥ 30 mmHg (32.0 and 32.3 mmHg).  

At the 7-day postoperative visit no event of IOP spike  
≥ 30 mmHg was noted in any group. The maximum po-
stoperative IOP was 27.0 mmHg in the Ophteis group and 
27.3 mmHg in the Healon group with median of change 
-1.0 mmHg in both groups compared to preoperative 
measurement (Figure 1, Table C in Supplemental mate-
rial). No statistically significant difference in IOP was ob-
served between the groups pre- or postoperatively.

Corneal Endothelial Cell Density
The surgery caused a significant decrease in ECD in 

both groups when comparing the measured values be-
fore the surgery and at the 7-day visit (Wilcoxon test,  
p < 0.0001) with median of change -88 cells/mm2 in the 
Ophteis group and with median of change -76 cells/mm2 

in the Healon group, corresponding to mean cell density 
loss of 9.8% and 10.2%, respectively from baseline (Graph 
2A, Table D in Supplemental material). However, no statis-
tically significant difference between the two OVD groups 
was observed (Mann-Whitney test, p = 0.6292). Approxi-
mately ¾ of eyes in both groups had ECD loss at the 7-day 
visit within 10% compared to preoperative measurement. 

Table 2. Preoperative and intraoperative characteristics

Variable Ophteis (n = 146) Healon (n = 147) p value

Age (years)
Mean ± SD 
Median (range) 

71.4 ±7.7
72.5 (54–89)

71.2 ±7.9
72.0 (51–87)

0.9115

Gender ratio (Male:Female) 60:86 59:88 0.9056

ECD (cells/mm²)
Mean ± SD 
Median (range) 

2566 ±337
2587 (979–3377)

2630 ±313
2648 (1063–3426)

0.1046

AL (mm)
Mean ± SD 23.35 ±0.97 23.48 ±1.16 0.5117

ACD (mm)
Mean ± SD 3.10 ±0.35 3.13 ±0.40 0.3915

IOP (mmHg)
Mean ± SD 
Median (range) 

15.4 ±3.0
15.6 (8.5–23.0)

15.0 ±2.8
15.0 (9.5–23.0)

0.1665

US AVE (%)
Mean ± SD 
Median (range) 

14.44 ±8.59
12.00 (1.00–43.00)

14.35 ±9.05
11.00 (2.00–42.00)

0.7329

APT (sec.)
Mean ± SD 
Median (range) 

25.80 ±16.14
22.67 (1.11–116.99)

25.12 ±15.45
24.09 (0.86–112.47)

0.9191

EPT (sec.)
Mean ± SD 
Median (range) 

3.99 ±2.59
3.84 (0.02–13.68)

3.94 ±3.24
3.35 (0.05–20.72)

0.3688

n = number of eyes; SD = standard deviation; ECD = endothelial cell density; AL = axial length; ACD = anterior chamber depth; IOP = intraocular pressure; US 
AVE = average ultrasound power; APT = actual phacoemulsification time; EPT = effective phacoemulsification time
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12 eyes (9%) in the Ophteis group and 12 eyes (8%) in the 
Healon group lost more than 30% (Graph 2B) with the 
minimum endothelial cell density of 574 cells/mm2 in the 
Ophteis group and 492 cells/mm2 in the Healon group. In 
both cases ECD reduction was most likely caused by hard 
cataract and prolonged phacoemulsification time. 

Slit lamp examination/complications
No serious adverse events related to the studied OVDs 

were reported. Overall occurrence of corneal edema (gra-
de 1–3) at the 7-day visit was statistically insignificantly 
higher (p = 0.1935) in the Ophteis group (15%) compared 
to the Healon group (10%) but most were of grade 1 (20 
out of 22 in the Ophteis group, 10 out of 14 in the Healon 
group) (Table E in Supplemental material). 

Concerning the signs of inflammation, 82% of eyes 
had no anterior chamber cells at the 7-day visit in both 
groups (Table F in Supplemental material) and only 2% 
and 5% of eyes exhibited anterior chamber cells of grade 
1+ or higher in the Ophteis and Healon group, respecti-
vely. At the 7-day visit, anterior chamber flare was absent 
in 98% and 99% of eyes in the Ophteis and Healon group, 
respectively.

Subjective Surgical OVD Performance 
There was a statistically significant difference in ease of 

injectability (question 2) (p < 0.0001) and transparency/
visibility (question 7) (p = 0.0335) where investigator’s 
ratings were slightly higher in the Healon group. Other 

Graph 1. Intraocular pressure in the two groups – preoperatively, 
within one hour and 7 days after the surgery

Graph 2. Endothelial cell density (cells/mm2) in the two groups – (A) preoperatively and on a (B) postoperative day 7. Histogram of 
endothelial cell density loss
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assessed OVD parameters were comparable for both 
OVD groups based on investigator’s answers (Graph 3).

Surgery parameters
The total surgery time was comparable in both groups. 

The difference in the OVD removal time in seconds (sec) 
was statistically significant with the mean removal time 
of 69 sec in the Ophteis group and 80 sec in the Healon 
group, however, clinically irrelevant (Table 3). 

DISCUSSION

In modern phacoemulsification cataract surgery, 
OVDs are essential for reducing postoperative corneal 
trauma since the corneal endothelium, which is crucial 

for maintaining corneal transparency and hydration, 
consists of a fragile monolayer of non-regenerating 
cells [23]. Together with the refinement of the surgi-
cal technique OVDs have contributed to reducing of 
the incidence rate of inflammation and corneal trau-
ma that often delayed postoperative visual restoration 
[24]. Dispersive OVDs based on sodium hyaluronate 
have shown excellent biocompatibility, high coating 
ability and superior protection of endothelial cells 
compared to a dispersive OVD based on hyproxypro-
pylmethylcellulose or a cohesive hyaluronate-based 
OVD due to their rheological and anti-inflammatory 
properties [25]. This study compared two dispersive 
OVDs based on sodium hyaluronate with equivalent 
composition – 30 mg/ml of sodium hyaluronate with 

Table 3. Surgery parameters

    n mean SD median min max p

OVD removal 
(min:sec)

OphteisBio 3.0

Healon

130

136

01:09

01:20

00:48

00:51

01:01

01:09

00:01

00:02

03:56

05:26
0.0338

Surgery total 
(min:sec)

OphteisBio 3.0

Healon

131

136

08:37

08:45

02:38

02:32

08:19

08:12

04:54

05:03

19:41

20:14
0.566

Graf 3. Investigator subjective questionnaire outcomes
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molecular weight ranging from 750–800 kg/mol pro-
duced using microbial biotechnology. 

Despite slight difference in the hyaluronate manu-
facturing process and OVD viscosity, both studied de-
vices were effective in protecting the corneal endothe-
lium and did not induce IOP spikes after surgery.  Since 
early postoperative IOP elevation is a frequent adverse 
event of cataract surgery and extremely high or prolon-
ged ocular hypertension may result in corneal edema, 
pain or severe complications [26], extra care was taken 
at the end of the surgery to remove all the OVD resi-
dues which may mechanically obstruct the trabecular 
outflow pathway. Complete OVD removal together with 
proper ocular postoperative hydration resulted in the 
zero incidence of IOP spikes ≥ 30 mmHg in the Oph-
teis group. Two cases of IOP spikes in the Healon group 
measured within one hour after the surgery normalized 
within a week. No occurrence of IOP spike or IOP eleva-
tion at the 7-day visit with median of change -1.0 mmHg 
in both groups implies the successful removal of both 
OVDs and proves their safety in cataract surgery. The 
postoperative IOP decrease was repeatedly observed 
and is probably caused by improved aqueous flow in 
the anterior chamber [27–29], which explains the statis-
tical differences pre- and postoperatively. Therefore, the 
postoperative IOP decrease in both groups is in a good 
agreement with previously published studies using 
OVDs in cataract surgery [8,12]. 

The OVD effectiveness to protect the corneal endo-
thelial cells was evaluated by measuring the postope-
rative ECD reduction from baseline. The OVD injection 
into the anterior chamber prevented the corneal endo-
thelial cell damage during phacoemulsification in most 
patients. In both groups the mean ECD loss from base-
line was approximately 10%, and up to 75% of eyes ex-
hibited ECD loss within 10% compared to preoperative 
measurement at the 7-day visit. In order to reflect the 
average cataract population this study did not exclu-
de eyes with preoperative ECD below 1,500 cells/mm2, 
hard cataract, pseudoexfoliation cases, shallow anterior 
chambers, poor dilation, Malyugin ring use, intraopera-
tive floppy iris syndrome or zonulolysis with insertion 
of a capsular tension ring unlike previously published 
studies [8,10–12,30]. Despite this fact we were able to 
maintain the mean endothelial cell density loss at a 
relatively low level compared to previously reported 
ECD reductions, ranging between 4% and 18% using 
dispersive or cohesive OVDs alone or sequentially [1–
9,11,12,31]. The more pronounced endothelial damage 
with ECD loss ≥ 30% was caused by the prolonged pha-
coemulsification time due to the presence of hard cata-
ract and did not significantly differ between the groups. 
Nevertheless, the minimum ECD 7 days postoperatively 
did not drop below the critical endothelial cell density 
(400-500 cells/mm2) required for maintaining the pump 
function of the corneal endothelium [32–34].

In addition to IOP elevation and ECD, corneal edema, 
flare and the presence of anterior chamber cells were 
assessed pre- and postoperatively to evaluate the OVD 

effectivity. One week postoperatively no corneal edema 
was observed in 85% and 90% of eyes in the Ophteis and 
Healon group, respectively. The slightly higher occurren-
ce of corneal edema at the 7-day examination in the Oph-
teis group (15%) compared to the Healon group (10%) 
did not reach statistical significance and can be regarded 
as clinically irrelevant in our opinion. The corneal edema 
was of grade 1 in the majority of cases with only one eye 
with corneal edema of grade 3 in the Healon group. The 
incidence of corneal edema was expectable since the 
measurement was assessed only 7 days after surgery and 
no further intervention was necessary in any patient. 

The subjective assessment of the OVDs showed that 
both OVDs were well accepted by surgeons. The analysis 
of separate parameters from the surgeon questionnaire 
revealed significant differences in two parameters, howe-
ver the number of the ratings “unacceptable” was relati-
vely low in both groups. We believe that the impact of 
these differences on the overall usability of the devices is 
clinically irrelevant.  

The superior coating ability of dispersive OVDs enabling 
an effective endothelial cell protection comes with a price 
at the end of the surgery since their removal from the an-
terior chamber is not as simple compared to highly viscous 
cohesive OVDs [35]. The complete removal of dispersi-
ve OVDs may require a prolonged aspiration/irrigation 
process which can result into additional endothelial cell 
loss. Both studied OVDs were completely removed rela-
tively quickly (approximately within 1 minute) compared 
to the mean total surgery time of almost 9 minutes. The 
Ophteis OVD was removed faster than the Healon OVD  
(p = 0.0338), however, it did not affect the total surgery 
time which was comparable in both groups (p = 0.566). 

A limitation of this study is the relatively short 7-day fo-
llow-up period. While this interval is sufficient to evaluate 
the early safety and efficacy of the OVDs, it does not allow 
assessment of longer-term changes in corneal endothe-
lial cell density or the persistence of potential differences 
between the study groups. This follow-up schedule re-
flects the routine clinical practice at our institution, whe-
re patients are subsequently followed by their referring 
ophthalmologists after the early postoperative period.  

CONCLUSION

Our study included eyes with diverse ocular conditions 
who underwent phacoemulsification cataract surgery 
using OVDs. Due to large number of eyes, the study was 
limited only to one postoperative follow-up on day 7. No 
clinically relevant differences were found between the 
two OVDs regarding temporary IOP spikes, mean IOP, cor-
neal endothelium trauma, or inflammation. Pronounced 
ECD losses occurred in individual cases associated with 
the existence of hard cataracts resulting in a prolonged 
exposure of phacoemulsification energy. In conclusion, 
OphteisBio 3.0 and Healon Endocoat, have a comparable 
protective effect on corneal endothelial cells and a simi-
lar effect on IOP elevation. Both OVDs were safe, highly 
effective and well-accepted by the surgeons.
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SUPPLEMENTAL MATERIAL

Table A. Corneal edema grading

Grade Corneal edema

0 Completely clear cornea

1 Focal exudation in stroma

2 Increase in stromal thickness

3 Severe increase in thickness and exudation

Table B. Anterior chamber cells and flare grading

Grade Cells Flare

0 < 1 None

0,5+ 1–5 –

1+ 6–15 Faint

2+ 16–25 Moderate

3+ 26–50 Marked

4+ > 50 Intense

Table C. Changes of intraocular pressure

IOP changes
Ophteis Healon

Preop vs. 
Imm. Postop

Preop vs. 
7D postoperatively

Preop vs. Imm. Postop
Preop vs. 

7D postoperatively

Number 116 141 118 147

Mean -2.9 -0.9 -1.2 -0.7

SD 4.6 2.8 5.4 2.6

Median -2.5 -1.0 -2.0 -1.0

Minimum -13.0 -10.0 -12.0 -5.5

Maximum 10.0 8.5 16.6 13.0

P value < 0.0001 < 0.0001 0.0032 0.0004
IOP – intraocular pressure; SD – standard deviation; Preop – preoperatively; Imm. Postop – immediately postoperatively; 7D – 7 days

Table D. Endothelial cell density (ECD) changes between 7-day visit and baseline

ECD changes Ophteis Healon

Number 137 145

Mean -228.7 (-9.8%) -221.8 (-10.2%)

SD 403.1 (14.3%) 398.8 (15.7%)

Median -88 (-4.4%) -76 (-4.0%)

Minimum -2636 (-82.1%) -2023 (-74.0%)

Maximum 164 (0%) 341 (0%)

P value < 0.0001 < 0.0001
ECD – endothelial cell density; SD – standard deviation

Table E. Slit lamp – Cornea status

Cornea status

  Grade Ophteis Healon

Corneal edema

0 120 (85%) 133 (90%)

1 20 (14%) 10 (7%)

2 2 (1%) 3 (2%)

3 0 (0%) 1 (1%)
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Table F. Slit lamp – Signs of inflammation

Signs of inflammation

Grade Ophteis Healon

Anterior chamber cells

0 115 (82%) 120 (82%)

0.5+ 23 (16%) 19 (13%)

1+ or more 3 (2%) 8 (5%)

Anterior chamber flare
0 138 (98%) 146 (99%)

3 (2%) 1 (1%)
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