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Abstract. – OBJECTIVE: The aim of the 
study was to investigate the clinical effective-
ness and safety of sclerotonyxis in acute an-
gle-closure glaucoma (ACG) with persistent 
high intraocular pressure (IOP).

PATIENTS AND METHODS: The clinical data 
of 50 eyes from 50 patients (mean age: 68.9±7.19 
years) with acute ACG and persistently high IOP 
who were admitted to our department between 
January 2012 and January 2022 were retro-
spectively analyzed. Patients who were admin-
istered the maximum dose of systemic and top-
ical anti-glaucoma drugs and still had an IOP of 
>40 mmHg 24 hours after admission underwent 
sclerotonyxis. After the IOP control, an individu-
alized phase II treatment plan was designed ac-
cording to the patient’s ocular condition.

RESULTS: Forty-eight patients showed im-
provement in their visual acuity 6 months post-
operatively compared to their preoperative val-
ues. The mean IOPs were 54.84±7.82 mmHg and 
21.34±7.81 mmHg 24 hours pre and postoper-
atively, respectively. The mean anterior cham-
ber depth showed statistically significant dif-
ferences pre and postoperatively (1.75±0.16 mm 
and 1.84±0.17 mm, respectively) (p<0.05). After 
IOP stabilized, four patients underwent YAG la-
ser peripheral iridectomy, 18 underwent simple 
cataract phacoemulsification combined with in-
traocular lens (IOL) implantation, 21 underwent 
cataract phacoemulsification combined with IOL 
implantation and goniosynechialysis under a 
gonioscope, and 7 patients underwent com-
bined surgery of glaucoma and cataract. The 
mean IOPs were 15.94±3.3 mmHg and 15.64±2.99 
mmHg 1 week and 6 months after stage II sur-
gery, respectively. Moreover, 42 eyes (84%) at-
tained complete success and 8 eyes (16%) at-
tained conditional success 6 months postopera-
tively. No serious complications, such as corne-
al endothelial decompensation, malignant glau-
coma, vitreous or eruptive choroidal hemor-
rhage, and retinal detachment, were observed 
intraoperatively or postoperatively in both pro-
cedures.

CONCLUSIONS: Sclerotonyxis can rapidly 
lower IOP, release the pupillary blockage, re-
construct the anterior chamber, and reduce sys-
temic complications caused by long-term high-
dose antiglaucoma drugs. Thus, it normalizes 
the IOP and provides a safe operating space for 
stage II surgery, effectively reducing complica-
tions in patients in a persistent high IOP state.
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Introduction

Acute angle-closure glaucoma (ACG) is the most 
primary and common irreversible disease leading to 
blindness in China1. Its pathogenesis is mainly asso-
ciated with pupillary blockage due to a crystalline 
lens, especially during acute grand mal seizures2. 
If intraocular pressure (IOP) is controlled promptly 
in acute ACG, vision is gradually restored, and the 
visual field remains normal3. However, acute ACG 
with high IOP that is not controlled promptly may 
swiftly cause complete blindness4. Clinically, in 
some patients with attacks of acute ACG, IOP per-
sists at >40 mm Hg despite the administration of the 
maximum safe dose of anti-glaucoma medication 
locally and systemically5. If surgery is performed 
in the presence of ocular tissue edema and intense 
congestion, a strong tissue inflammatory response 
causes surgical complications. Moreover, the filter-
ing blebs are also prone to fibrous scarring and poor 
treatment outcomes.

Sclerotonyxis is often used to treat glaucoma 
patients with uncontrollable intraocular pressure6. 
The basic principle is to reduce intraocular pres-
sure by draining the atrial fluid and reducing the 
volume of intraocular fluid7. The puncture and 

European Review for Medical and Pharmacological Sciences 2023; 27: 7492-7499

Y.-Y. ZHANG1,3, B.-B. XU2, Z.-X. HU3, L.-G. ZHANG1,3

1Aier Eye Hospital, Shenzhen Shenbei Aier Eye Hospital, Shenzhen, China
2Aier Eye Hospital, Binzhou Hubin Aier Eye Hospital, Bingzhou, China
3Aier Eye Hospital, Jinan University, Shenzhen Aier Eye Hospital, Shenzhen, China

Corresponding Author: Ligui Zhang, MD; e-mail: laoguishi@aierhhr.com 

Clinical efficacy of sclerotonyxis for acute 
angle-closure glaucoma with persistent high
intraocular pressure



Clinical efficacy of sclerotonyxis for acute angle-closure glaucoma 

7493

Clinical efficacy of sclerotonyxis for acute 
angle-closure glaucoma with persistent high
intraocular pressure

release of fluid immediately lowers intraocular 
pressure (IOP), rapidly relieves central retinal ar-
tery pulsation, and avoids the serious consequenc-
es of severe optic nerve damage caused by high 
IOP. In addition, postoperative complications are 
avoided. However, one of the major controversies 
has been the need for intraoperative fluid release. 
Opponents argued that releasing fluid was dam-
aging to the eye and could cause complications 
such as choroidal hemorrhage8. With the contin-
uous improvement of the technique, compared to 
keratonyxis, sclerotonyxis not only reduces the 
intraocular pressure and makes it easier to obtain 
the required height of the scleral ridge, which al-
lows the lacunae to adhere to the scleral ridge for 
easy closure, but also reduces the intraocular con-
tent and facilitates the use of intraocular tampon-
ade methods such as combined intra-orbital gas 
injection9. In the last decade, sclerotonyxis has 
been performed under local anesthesia in patients 
admitted to our department with acute ACG and 
persistently high IOP. After the IOP normaliz-
es, stage II treatment is performed based on the 
patient’s condition, and good surgical outcomes 
have been achieved.

Patients and Methods

Research Participants
The study was approved by the Ethics Com-

mittee of Shenzhen Aier Eye Hospital (Approval 
No. S2021-003-01). The patients/participants pro-
vided written informed consent to participate in 
this paper. Clinical data of 50 eyes from 50 pa-
tients with acute ACG with persistently high IOP 
admitted to our department between January 2012 
and January 2022 were analyzed retrospectively. 
The study participants included 28 females (28 
eyes) and 22 males (22 eyes), with an age range of 
49-80 years and a mean age of 68.9 ± 7.19 years. 
After admission, all patients were administered 
the maximum dose of systemic plus topical an-
ti-glaucoma medication to lower their IOP; those 
with an IOP of >40 mmHg 24 h after admission 
underwent sclerotonyxis.

Methods 
All surgeries were performed by one surgeon 

using an operating microscope. After routine dis-
infection, surgical drape placement, and pad past-
ing, the lids were opened using an eye speculum. 
A subconjunctival injection of lidocaine hydro-
chloride (5 ml: 0.1 g, 0.1-0.2 ml) was adminis-

tered below the nose. Next, the conjunctiva was 
penetrated with a 15° corneal paracentesis knife 
over the anesthesia bubble (misaligned and slight-
ly offset). The anterior sclera was incised at 45° to 
approximately half the depth at 3 mm posterior to 
the corneal limbus. The incision was placed par-
allel to the longitudinal diameter of the eye. Then, 
the orientation was changed to vertically enter 
into the central vitreous body to an approximate 
depth of 10-12 mm. Moreover, the knife handle 
was rotated, and pressure was applied toward the 
scleral incision, causing the liquefied vitreous 
humor oozing. In patients with poor outflow, the 
blade can be repeatedly rotated to move the eye. 
At this point, the liquefied or partially liquefied 
vitreous humor flowed out to IOP Tn. Subse-
quently, the blade was withdrawn, and the wound 
was left to self-closing without sutures, followed 
by topical application of tobramycin dexameth-
asone ophthalmic ointment. Systemic and topi-
cal IOP-lowering medications were applied two 
hours postoperatively to consolidate the puncture 
effectiveness.

Different degrees of IOP reduction were noted 
in the patients. Subsequently, an individualized 
phase II treatment plan was developed based on 
corneal transparency, patient’s glaucoma epi-
sode durations, anterior chamber depth, degree of 
chamber angle closure by gonioscope and ultra-
sound biomicroscope (UBM), and fundus chang-
es. The following criteria were considered in de-
veloping the treatment plan.

(1) Patients with normal IOP post-sclerotonyx-
is and within 72 hours of onset, an angle closure 
of <180°, and concurrent cataract underwent sim-
ple cataract phacoemulsification combined with 
intraocular lens (IOL) implantation. Moreover, 
patients with a clear crystalline lens with >1.8 
mm anterior chamber axis depth, angle closure of 
<180°, normal pupil recovery, and an uncorrected 
visual acuity (UCVA) of >0.6 underwent YAG la-
ser peripheral iridectomy.

(2) Patients with an angle closure of >180° and 
IOP <30 mmHg within 1 week of onset under-
went cataract phacoemulsification combined with 
IOL implantation and goniosynechialysis under a 
gonioscope.

(3) Patients with a history of recurrent epi-
sodes or those admitted more than 1 week after 
disease onset and those with severe angle closure, 
adhesions, and significant combined visual im-
pairment, underwent cataract phacoemulsifica-
tion combined with IOL implantation plus trab-
eculectomy.
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Observation Indicators and 
Evaluation Criteria

All patients were followed up for 6 months 
postoperatively.

All patients’ UCVA and corrected visual acuity 
(CVA) were measured using a standard logarith-
mic visual acuity chart and a phoropter pre- and 
post-sclerotonyxis and 6 months postoperatively.

Corneal edema and recovery were recorded pre- 
and post-sclerotonyxis and post-stage II surgery in 
all patients. Moreover, patients’ corneal endothelial 
cell counts and endothelial loss rates preoperative-
ly, 7 days postoperatively, and 6 months post-stage 
II surgery were measured with a TOPCON corneal 
endothelial cell counter (model: SP-3000P).

The IOP at admission, preoperatively, and 1, 
2, 3, 5, and 7 days post-sclerotonyxis, the IOP at 
different periods post-stage II surgery, and the 
surgical success rates were recorded. The crite-
ria for determining the efficacy were as follows: 
(1) Complete success: IOP ≤ 21 mmHg without 
any anti-glaucoma drugs; (2) Conditional success: 
IOP ≤2l mmHg post administration of addition-
al topical anti-glaucoma drugs; and (3) Failure: 
IOP >21 mmHg post administration of topical an-
ti-glaucoma drugs.

Changes in anterior chamber depth pre- and 
post-sclerotonyxis were recorded. The anterior 
chamber depth and presence of mild edema were 
measured in patients with corneal transparency 
using a three-dimensional ocular anterior segment 
analysis system (Pentacam HR). In patients where 
the corneal edema affected anterior chamber depth 
measurement, a UBM (SW-3200L) was used.

Intraoperative and postoperative surgical 
complications of sclerotonyxis and stage II sur-
gery were recorded.

Statistical Analysis
Data were analyzed using SPSS 23.0 statis-

tical software (IBM Corp., Armonk, NY, USA). 
Data were expressed as numbers and percentages. 
The Shapiro-Wilk normality test was performed 
for measurement data. Normally distributed data 
were expressed as x±s and subjected to indepen-
dent samples t-test. Moreover, a p-value of <0.05 
was considered statistically significant.

Results

Among the 50 enrolled patients, 4 underwent 
YAG laser peripheral iridectomy, 18 underwent 
simple cataract phacoemulsification combined 
with IOL implantation, 21 underwent cataract 
phacoemulsification combined with IOL implan-
tation and goniosynechialysis under a gonioscope, 
and 7 underwent combined surgery of glaucoma 
and cataract.

Visual Acuity
Table I shows the patients’ best CVA (BCVA) 

at different times pre- and post-sclerotonyxis and 
post-stage II surgery.

Six months postoperatively, the visual acuity im-
proved in 48 eyes (96%), and no improvement was 
observed in 2 eyes (4%). No visual acuity loss oc-
curred in any patient, compared to the visual acuity 
on admission. Among the two patients who showed 
no improvement in visual acuity, one had severe 
ischemia and optic nerve damage due to prolonged 
preoperative high IOP, resulting in irreversible vi-
sual impairment. One patient had preoperative high 
IOP complicated by central retinal vein occlusion.

Recovery of Corneal Edema and 
Endothelial Cell Density at Different 
Times Pre- and Post-Sclerotonyxis and 
Post the Stage II Surgery

Before sclerotonyxis, 24 eyes had unmeasured 
corneal endothelial cell counts due to corne-
al edema. Post-sclerotonyxis, 36, 16, and 4 eyes 
regained corneal transparency on postoperative 
days 1, 2, and 3, respectively; furthermore, 5 eyes 
were given hyperosmotic glucose drops due to 
prolonged high IOP. Corneal edema resolved and 
transparency was observed on postoperative day 
5. All patients underwent stage II surgery after 
the corneas regained transparency and stabilized 
for 1-3 days. The corneal endothelial cell densities 
were 1,924.7±310.6 and 1,707.1±329.8 before at 7 
days post stage II surgery. Moreover, the corneal 
endothelial cell loss values were 217.6±80.1 and 
1,674.1±323.8 preoperatively and 6 months post-
operatively, respectively. The corneal endothelial 
cell loss value was 250.4±82.9.

Table I. Pre-operative and postoperative BCVA follow-up. 

 Pre-puncture Post-puncture 7 days post  6 months post
   stage II surgery stage II surgery
 
Vision 0.06±0.1 0.25±0.17 0.41±0.2 0.6±0.3
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IOP
The mean IOP of all patients on admission was 

68.62±6.09 mmHg. Twenty-four hours after admin-
istering the maximum safe dose of medication, the 
mean IOP reduced to 54.84±7.82 mmHg. On day 
1 post-sclerotonyxis, the IOP was <21 mmHg in 
36 patients (mean, 21.34±7.81 mmHg). Six patients 
had an IOP between 21-30 mmHg; after applying 
slight pressure on the puncture wound, the IOP was 
reduced to <21 mmHg. Eight patients had IOP be-
tween 30-40 mmHg. After repeated puncture wound 
margin compression using a cotton swab, the IOP 
was reduced to <21 mmHg. In two of these patients, 
the IOP elevated after 4 hours, thus needing repeated 
pressure on the puncture wound to lower the IOP.

The IOP values before drug administration, 
pre-sclerotonyxis; 24 and 48 hours post-scleroto-
nyxis; and 3 days, 7 days, 1 month, and 6 months 
after stage II surgery for all patients are shown in 
Tables II and III.

Changes in Anterior Chamber Depth 
(Excluding Corneal Thickness) Pre- and 
Post-Sclerotonyxis 

A statistically significant difference was ob-
served in the mean anterior chamber depths be-
fore and after sclerotonyxis (1.75 ± 0.16 mm and 
1.84 ± 0.17 mm, respectively) (t = 12.74, p < 0.05).

Surgical Complications
Suspensory ligament abnormalities in the 

stage II surgery occurred in 6 patients, and capsu-
lar tension ring implantation was performed. No 
lens dislocation was observed in the follow-ups. 
A shallow anterior chamber developed in two pa-
tients after combined surgery of glaucoma and 
cataract. Mild choroidal detachment occurred 
in one eye, whose pupil was then dilated, and a 
pressure bandage was applied. The choroidal at-
tachment returned to normal within 1 week. No 
serious complications, such as corneal endotheli-
al decompensation, malignant glaucoma, vitreous 
or eruptive choroidal hemorrhage, and retinal de-
tachment, occurred in any patient.

Discussion

The Importance of Prompt IOP Control
in High IOP States

Primary ACG (PACG) is the most common 
cause of irreversible blindness in China. It primar-
ily occurs due to the pupillary blockage caused 
by the lens. According to a survey conducted in 
Shanghai, China, 3.09% of people >50 years of 
age are afflicted by PACG; blindness and low vi-
sual acuity caused by PACG are more common 

Table IV. Pre-operative and postoperative BCVA follow-up. 

Treatment schemes Complete  Conditional Failure
 success success
 
YAG 4 0 0
Cataract phacoemulsification 18 0 0
Cataract phacoemulsification combined with goniosynechialysis 16 5 0
combined surgery of glaucoma and cataract 4 3 0
Cure rate 84% 16% 0

Table II. IOP values before drug administration, before puncture, and after puncture (mmHg).

 Before drug  Before 24 h after 48 h after
 administration puncture puncture puncture
 
IOP (mmHg) 68.62±6.09 54.84±7.82 21.34±7.81 21.22±7.78

Table III. IOP values at different times after stage II surgery.

At the 6-month follow-up, 42 eyes (84%) attained complete success and 8 eyes (16%) attained conditional success. The details 
are shown in Table IV. Intraocular pressure (IOP).

 3 days after  7 days after 1 month after 6 months after
 stage II surgery stage II surgery stage II surgery stage II surgery
 
IOP (mmHg) 19.58±2.75 18.08±2.47 17.22±2.94 15.94±3.3
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than that caused by open-angle glaucoma10. PACG 
can be classified as acute or chronic according to 
clinical manifestations, and the majority of PACG 
patients are elderly. The prevalence of age-related 
cataracts in individuals >50 years of age is >50%. 
Thus, PACG is often combined with cataract, and 
the two eye diseases often interact with each other 
and accelerate progression11, which greatly impairs 
the patients’ visual function and quality of life.

In patients with acute ACG with high IOP 
during major episodes, treatment aims to preserve 
visual and chamber angle functions. Emergency 
resuscitation should be performed to control high 
IOP swiftly, reduce visual function damage, and 
prevent the formation of permanent adhesions in 
the chamber angle12. Presently, the main goal of 
acute ACG treatment is to reduce IOP. Despite the 
administration of systemic and topical medica-
tions received after consultation, the IOP does not 
reduce to a safe level in a significant proportion 
of patients. Longer duration of high IOP leads to 
more severe visual acuity and visual field impair-
ment. In the present study, persistent high IOP in 
two eyes, severe optic nerve ischemia in one eye, 
and concomitant central retinal vein occlusion in 
one eye resulted in postoperative visual acuity 
<0.05 and irreversible impairment of visual func-
tion. Moreover, antiglaucoma surgery in a high 
IOP state leads to relatively more intraoperative 
and postoperative complications. Ocular conges-
tion is significant in the high IOP state. Thus, the 
sudden drop in IOP while making an incision in 
the anterior chamber can cause capillary rupture, 
resulting in serious complications, such as intra-
operative subchoroidal hemorrhage, late postop-
erative hemorrhage, and choroidal detachment13.

Safety and Efficacy of Different 
Treatment Options for Controlling IOP
in High IOP States

Presently, anterior chamber sclerotonyxis is 
the most acceptable and widely used strategy by 
ophthalmologists for managing persistently high 
IOP in acute ACG. The procedure involves an-
terior chamber sclerotonyxis and drainage, IOP 
reduction, and subsequent stage II antiglaucoma 
surgery13-17. However, due to previous ACG epi-
sodes, some patients present with segmental atro-
phy and loss of elasticity of the iris. The iris tissue 
can embed in the puncture port during anterior 
chamber drainage, affecting the sclerotonyxis 
outcome. Moreover, some patients have an ex-
tremely shallow anterior chamber. After anterior 
chamber drainage, it becomes shallower or can 

even disappears, aggravating the pupillary block-
age and causing a further increase in IOP and cor-
neal endothelial damage. In patients with acute 
ACG combined with intumescent cataracts, the 
extremely shallow anterior chamber may cause 
damage to the intumescent lens during anterior 
chamber puncture, resulting in iatrogenically in-
duced lens rupture.

According to Gao et al18, ciliary photocoagula-
tion to first control IOP and further antiglaucoma 
surgery in stage II, if necessary, is a safe, effective, 
staged, combined surgical approach in intractable 
high IOP states. However, ciliary photocoagula-
tion for glaucoma has the following indications: 
(1) IOP not being reduced despite administration 
of the maximum safe dose of medication or at 
least one filtering surgery; (2) In glaucoma abso-
lutum, wherein visual function has been lost, cili-
ary photocoagulation can be performed to relieve 
pain and avoid eye removal; (3) Those who are not 
suitable for other surgeries because of high-risk 
complications; (4) For patients with uncontrolla-
ble or rapidly increasing IOP, such as in malignant 
glaucoma, laser surgery can be used to temporar-
ily reduce IOP before other surgical treatments. 
Moreover, postoperative complications are more 
with ciliary photocoagulation, primarily low IOP, 
anterior chamber hemorrhage, vision loss, eyeball 
atrophy, persistent inflammation, intraoperative 
and postoperative ocular pain, transient high IOP, 
retinal and choroidal detachment, and corneal 
transplantation failure19. In many primary care 
hospitals, photocoagulation devices are not avail-
able. In acute onset, it is more important to choose 
an economical and simple IOP-lowering solution; 
thus, it is difficult to promote this technique in 
primary care hospitals.

In 196520, it was first reported the treatment of 
typical malignant glaucoma by aspiration of vit-
reous fluid and fluid/gas injection in the anterior 
chamber through the flattened portion of the cil-
iary body. This procedure was modified slightly 
by replacing the vitreous puncture needle with a 
15° corneal puncture knife to artificially create 
an incision in the eye wall and destroy the vitre-
ous “aqueous sac” created by pupillary blockage. 
Subsequently, the posterior chamber pressure de-
creases, the vitreous volume reduces, the pupil-
lary blockage is released, and the anterior chamber 
depth increases. In the present study, the anterior 
chamber depth showed a statistically significant 
difference pre- and post-sclerotonyxis (1.75±0.16 
mm and 1.84±0.17 mm, respectively) (t=12.74, 
p<0.05). Previously reports have advocated vitre-
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ous aspiration21-23, which immediately lowers the 
IOP, followed by trabeculectomy or combined sur-
gery of glaucoma and cataract. Operating when 
there is intense congestion in the eye may cause 
complications, such as severe intraocular inflam-
matory reaction or choroidal detachment. In the 
present study, a staged procedure was performed. 
Stage I comprised sclerotonyxis and drainage to 
control IOP, stabilize the eye, and ensure potential 
closure of the puncture port. Postoperatively, if 
the IOP increased again, it can be lowered by re-
peated massage of the puncture site. Stage II sur-
gery was performed after the ocular congestion 
or corneal edema subsided. Despite the rapid and 
definitive lowering of the IOP, the operation must 
be performed carefully and aseptically. Moreover, 
excessive and rapid decreases in the IOP should 
be avoided, and the liquefied vitreous should be 
drained slowly to avoid inducing intraoperative 
fulminant suprachoroidal hemorrhage and post-
operative choroidal detachment. The residual vit-
reous at the puncture site should be thoroughly 
cleaned postoperatively to avoid vitreous incar-
ceration, which can cause complications such as 
infectious endophthalmitis, proliferative vitreous 
retraction, and retinal detachment. After lowering 
the IOP, the blood supply to the iris is restored. 
Correspondingly, the iris sphincter regains activ-
ity. Moreover, a miotic drug should be promptly 
applied to release the pupillary blockage, reopen 
the anterior chamber angle, and provide lasting 
control of IOP. This method is suitable for pa-
tients with acute ACG and persistently high IOP 
that cannot be relieved by drug therapy alone and 
has achieved good results, creating favorable con-
ditions for stage II surgery.

Selection Timing and Efficacy of Stage II 
Surgery After Control of Persistent High 
IOP Among Patients with Acute ACG

Rational selection of the surgical technique 
and timing are keys to successful treatment. The 
Expert Consensus on Diagnosis and Treatment 
Options for Primary ACG in China (2019) rec-
ommends that patients with closed chamber an-
gle, elevated IOP, and pupillary blockage factors 
should prefer a laser or surgical approach for pe-
ripheral iridotomy or resection24,25. The Chinese 
Glaucoma Guidelines (2020), developed by ex-
perts from the Glaucoma Group of the Chinese 
Medical Association Ophthalmology Branch, rec-
ommends combined cataract surgery in patients 
with ACG. Consensus on the choice of surgical 
approach for PACG combined with cataracts is 

currently unavailable. Some scholars believe that 
cataract surgery alone26,27 is sufficient to reduce 
IOP. This surgical approach is simple, quick, 
cost-effective, can release the lens, and has a low 
surgical risk and few complications; however, it 
is limited to affected eyes with a cumulative clo-
sure of the anterior chamber angle <180° because 
it is not combined with antiglaucoma surgery. For 
patients with cataract combined with poor results 
of combined IOP-lowering medications, cataract 
extraction combined with IOL implantation and 
goniosynechialysis under a gonioscope is the first 
choice of treatment28. Postoperative options are 
determined based on the postoperative IOP: (1) pa-
tients with normal IOP levels continue to receive 
follow-up; (2) patients with poor IOP reduction 
receive combination medication; and (3) patients 
with poor response to combination IOP-lowering 
medication are recommended to undergo com-
bined trabeculectomy. A study29 recommended 
anti-glaucoma surgery followed by elective cat-
aract surgery or vice-versa. Advancements in re-
search and technology have led to revolutionary 
developments in combined surgery of glaucoma 
and cataract. Currently, ophthalmologists prefer 
combining glaucoma and cataract surgery (triple 
surgery)30. In the present study, a stage II indi-
vidualized treatment plan was developed based 
on the time of glaucoma onset, corneal transpar-
ency, anterior chamber depth, lens transparency, 
degree of chamber angle closure on gonioscope 
and UBM, and fundus changes in the patients. 
All patients underwent sclerotonyxis and drain-
age. Due to the effect of persistent high IOP on 
the cornea and intraocular tissues, after 48 hours 
of IOP control, four patients underwent YAG la-
ser peripheral iridectomy, 18 underwent simple 
cataract phacoemulsification combined with IOL 
implantation, 21 underwent cataract phacoemul-
sification combined with IOL implantation and 
goniosynechialysis under a gonioscope, and 7 
underwent combined surgery of glaucoma and 
cataract, followed by a 6-month follow-up. All 
patients were evaluated preoperatively to exclude 
non-pupillary blocking factors. Visual acuity and 
IOP were closely measured postoperatively. All 
patients recovered well, achieving the best out-
come with minimal damage.

Before sclerotonyxis and drainage, corne-
al endothelial cell counts in 24 eyes could not 
be measured due to corneal edema, which was 
primarily due to the persistently high IOP that 
disrupts corneal function. High IOP direct-
ly impairs the physical barrier function of the 
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corneal endothelium, resulting in altered aque-
ous humor dynamics wherein water enters the 
corneal stroma causing corneal edema31. Thus, 
patients with rapidly elevated IOP that cannot 
be controlled promptly usually have more severe 
corneal endothelial damage. Post-sclerotonyxis 
and drainage, the cornea was re-examined af-
ter it regained transparency. Corneal endothe-
lial cell counts were measurable in all patients 
(1,924.7±310.6). Corneal epithelial edema was 
evident in two eyes during stage II surgery, 
which may be related to the high preoperative 
IOP and impaired corneal endothelial function. 
The corneal epithelium was scraped off intra-
operatively because of the edema that affected 
the surgical operation. Postoperatively, a corne-
al bandage lens was given to protect the corneal 
epithelium, hyperosmotic glucose drops, and an-
ti-inflammatory treatment. Corneal endothelial 
cell counts were 1,707.1 ± 329.8 and 1,674.1 ± 
323.8 and corneal endothelial loss values were 
217.6 ± 80.1 and 250.4 ± 82.9, at 7 days and 6 
months postoperatively, respectively, which are 
consistent with previous literature32. Thus, the 
corneal endothelium should be protected when 
performing phacoemulsification, and measures 
related to low negative pressure, low energy, 
and “soft shell” techniques should be used. All 
patients recovered from corneal edema within 
1 week after the stage II procedure. Moreover, 
no corneal endothelial decompensation occurred 
during the follow-up period.

Conclusions

In conclusion, in patients with acute ACG 
who are in a persistently high IOP state, sclerot-
onyxis and drainage can swiftly reduce the IOP, 
increase anterior chamber depth, and release the 
pupillary blockage. Thus, it creates a better in-
traocular maneuvering space and safe IOP for 
performing stage II surgery, improves the surgi-
cal success rate, and reduces complications due 
to high IOP. All patients in this study achieved 
good outcomes without any serious compli-
cations. This method is an invasive treatment 
with some operational difficulties; however, it is 
safe and effective when the surgeon is familiar 
with ocular anatomy, has mastered the surgical 
technique, has standardized intraoperative op-
erations, actively and closely observed the post-
operative conditions, and has managed various 
complications symptomatically.
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