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Exploration on surgery of malignant sy
glaucoma with prolonged absence of the
anterior chamber: a retrospective consecutive
case series

Yan Liu' and Tao Wang"”

Abstract

Objective To evaluate the surgical outcomes of anterior chamber restoration in patients with malignant glaucoma
and a prolonged absence of the anterior chamber.

Methods Five patients with malignant glaucoma and a long-term absence of the anterior chamber underwent

a combination of anterior pars plana vitrectomy (aPPV), phacoemulsification cataract excision, intraocular lens
implantation, peripheral iridotomy (PI), goniosynechialysis (GSL) (referred to aPPV+ P +1+Pl+GSL) at Beijing Tongren
Hospital from October 2018 to June 2021. The study compared the changes in their visual acuity, intraocular pressure
(IOP) and medication requirements between the pre-surgery period and their most recent follow-up visit.

Results The five patients did not report any discomfort, such as pain, tearing, swelling, etc,, in their affected eyes,
and maintained a stable restoration of the anterior chamber. Among the affected eyes, only one eye demonstrated
improved vision during the follow-up visit, while the remaining four eyes did not show any significant improvement.
One eye underwent transscleral cyclophotocoagulation as an additional procedure, while the other four eyes did not
require any further surgical intervention. In all cases, the intraocular pressure (IOP) was successfully controlled below
30 mmHag. Post-surgery, four eyes still required cycloplegia treatment, and three eyes continued to rely on eye drops
to manage their IOP.

Conclusion Despite minimal improvement in vision, surgical intervention successfully restored the anterior chamber
in malignant glaucoma patients with a prolonged absence of anterior chamber. This restoration contributed to
alleviating subjective complaints of discomfort and delaying eyeball atrophy.
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Introduction

Malignant glaucoma, a rare and serious form of glau-
coma, is typically a complication of angle-closure glau-
coma surgery. It can manifest at various time intervals
post-surgery ranging from hours to days or even years.
The name “Malignant glaucoma” is derived from the
condition’s rapid and progressive nature, leading to sig-
nificant impairment of visual function, that cannot be
effectively treated with conventional glaucoma treat-
ment methods. Therefore, it is crucial to treat and diag-
nose it early [1, 2]. Unfortunately, some patients have
suffered blindness due to the lack of timely treatment
of malignant glaucoma. These patients face significant
challenges as their affected eyes experience severe visual
loss and anterior segment inflammatory reaction, mak-
ing surgery a difficult option. Moreover, there is ongoing
debate regarding whether surgical intervention should be
pursued to restore the anatomical structure of the ante-
rior segment and salvage the remaining vision. Without
surgical intervention, transscleral cyclophotocoagulation
(TCP) is sometimes performed, but this can lead to com-
plications such as scleral staphyloma, eyeball atrophy,
and ultimately, the need for enucleation. The absence of
anterior chamber in malignant glaucoma causes consid-
erable discomfort, significantly reducing patients’ quality
of life. However, there is currently limited literature avail-
able to guide the decision-making process for patients
unlikely to recover their vision. This study aims to explore
the outcomes of surgical treatment in patients with long-
standing disease onset, severe visual impairments, and
significant anterior segmental inflammation.

Materials and methods

Research subjects

The research subjects consisted of those with long-term
absence of the anterior chamber who received consecu-
tive surgery in the Beijing Tongren Hospital from Octo-
ber 2018 to June 2021. The same surgeon completed all
surgeries, and the patients signed pre-surgery informed
consent. The inclusion criteria were as follows: (1) diag-
nosed with malignant glaucoma; (2) absence of anterior
chamber for more than three months.

Surgical methods

Upon admission to the hospital, the patients were admin-
istered conventional routine antibiotic eye drops. How-
ever, for those with high IOP, a combination of local and
systemic IOP-lowering medication was administered.
The objective was to effectively reduce the intraocular
pressure to a normal or near-normal level. Surgical treat-
ment was conducted under general anesthesia, and prior
to the surgery, a 250 ml mannitol injection was intrave-
nously infused approximately half an hour in advance.
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Surgical methods: A 3.0-mm transparent corneal tun-
nel incision was made at the 11:00 position, accompanied
by a 1-mm transparent corneal auxiliary incision at the
2:00 position. Due to posterior synechia of the iris, pre-
venting pupil dilation and the subsequent adhesion of
the iris to the lens capsule, a viscoelastic substance was
injected into the anterior chamber to create separation.
A continuous curvilinear capsulorhexis with an approxi-
mate 5—-6 mm diameter was performed. In cases where
injecting the viscoelastic substance proved challenging
due to high IOP in two eyes, a 20G scleral puncture bay-
onet was used at the 10:00 position, 3.5 mm away from
the corneal limbus. The scleral incision was expanded
using microscopic, toothed forceps leading to the out-
flow of liquid and vitreous bodies. Subsequently, the vit-
reous bodies were excised, and the liquid in the vitreous
cavities was drained through multiple repetitions. Once
the IOP normalized, the viscoelastic substance was re-
injected into the anterior chamber again to recreate the
anterior chamber formation. The lens nucleus was com-
pletely freed within the capsular bag after hydrodissec-
tion. Ultrasonic dispersion was used to fragment the lens
nucleus, followed by irrigation/aspiration (I/A) extrac-
tion of the residual cortex. The viscoelastic substance
was replenished, and the intraocular lens was implanted.
To avoid misalignment, the position of the artificial lens
was adjusted so that the lens loop corresponds to the 3
and 9 o ‘clock positions. Pupil constriction was achieved
using a diluted solution of carbachol (carbachol: normal
saline=1:1) was used to contract the pupil. Capsulotomy
vannas scissors were inserted through the main incision,
and in conjunction with the intraocular lens manipula-
tor in the auxiliary incision, a peripheral iridectomy of
approximately 3xX3 mm was performed at around the
5:00 position. Following prior steps, the vitreous cutter
was introduced through the main incision to the anterior
chamber to sever the anterior hyaloid membrane in the
peripheral iris incision [3, 4]. Using a viscoelastic sub-
stance, the peripheral chamber angle was separated at
360°, and the anterior chamber was filled with a perfu-
sion liquid during I/A. The incision’s water tightness of
the incision was assessed, and any incisions with poor
closure were sutured using a 10—0 suture. The sutures
were removed after a period of half a month to one
month, as appropriate.

Follow-up visits and outcome measures

Observation indicators in follow-up visits included
vision, IOP, depth of anterior chamber, use of anti-glau-
coma drugs, use of cycloplegia, surgical treatment again
or not, complaint of discomforts, and post-surgical com-
plications. The criteria of successful operation were as
follows: (1) stable formation of anterior chamber: central
anterior chamber greater than 4CT, peripheral anterior
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chamber greater than 1/2CT; (2) the anterior segment of
the patient was calm without congestion, corneal opac-
ity and other symptoms, and the appearance was normal;
(3) the patient had no complaints such as eye pain or
photophobia.

Results

General conditions

The study included five patients with five affected eyes,
one male and four female patients, aged 29-69 years old.
Initially, all patients were diagnosed with primary angle-
closed glaucoma at other hospitals and had a history of
anti-glaucoma surgery. They experienced absence of their
anterior chamber for a duration from 5 months to 2 years.
In one eye, phacoemulsification cataract excision+intra-
ocular lens implantation was performed due to shallow
anterior chamber of malignant glaucoma after trabecu-
lectomy. However, stable anterior chamber had not been
formed in the eye. During the out-patient department in
Tongren Hospital, all eyes underwent examinations using
UBM and B ultrasonic scan. The examinations revealed
the disappearance of the anterior chamber, but the vit-
reous body and retina were normal. Upon admission to
the hospital, slit-lamp examinations showed that all their
anterior chambers had disappeared. In one eye, the iris
was attached to the corneal endothelium, and lens was
also attached to corneal endothelium in one eye, result-
ing in anterior and posterior synechia of the iris due to
serious anterior segment inflammatory reactions. Two
eyes exhibited iris neovascularization, which was caused
by long-term high intraocular pressure leading to ante-
rior segment ischemia and chronic inflammatory stimu-
lation. Regarding patients’ vision before surgery, four
patients could see hand movement in front of their eyes,
while one patient could count fingers in front of her eye.
Regarding the pre-surgery intraocular pressure (IOP),
three patients had well-controlled IOP within normal
range (<21 mmHg.), while the other two had elevated
IOP, despite receiving local and systemic IOP-lowering
medications. All five affected eyes received cyclople-
gia treatment, but still failed to form anterior chambers.
One eye was implanted with an intraocular lens, while
the remaining four had complicated cataracts. The
patients received surgical treatment upon admission to
the hospital. One patient underwent anterior pars plana
vitrectomy (aPPV)+peripheral iridotomy (PI)+gonio-
synechialysis (GSL). The other four patients underwent
phacoemulsification cataract excision+aPPV+PI+GSL.
Among the latter group, three eyes were implanted
with an intraocular lens, and one eye did not receive
the implant (Table 1). All five eyes successfully achieved
stable formation of the anterior chamber (Figs. 1, 2, 3, 4
and 5). None of the five patients reported eye discomforts

Table 1 General case and list of eye conditions

Surgery

Post-surgery
medication

Pre-surgery
medication

Post-
sur-

Pre-surgery Post-surgery Pre-sur-

vision

Follow-up Surgical method

visit time

(m)

Duration with- Iris neovascularization Existence Axial

Previous
surgery

Age

Gender

Patient No.

after the
surgery
again?
No

gery |IOP

vision

length

(mm)

of lens or
not

out anterior

gery
0P

(mmHg)

chamber (m)

No

No

HM
HM
FC
02

HM
FC
FC

aPPV+GSL+PI

8

2222
21.14

2047

Male

Case 1

Yes
No

A+2
A+3

A+2
A+4

30
21

P+1+aPPV+GSL+PI
P+aPPV+GSL+PI

10
26
27

Yes

29
54
66
69

Female

Case 2

52

Yes
Yes

24

Female

Case3

No

16

FC
FC

P+1+aPPV+GSL+PI
P+1+aPPV+GSL+PI

2225

Female

Case 4

No

A+3

A+4

46

FC

40

22.55

Yes

Female

Case 5

Note: *Previous surgeries: 1: Trabeculectomy; 2: phacoemulsification cataract excision+intraocular lens implantation (P+1);

*Pre-surgery and post-surgery medication: A: Atropine eye ointment; 1, 2, 3, 4: number of IOP-lowering eye drops used;

*Surgical method refers to the surgical method adopted this time: aPPV: anterior pars plana vitrectomy; GSL: goniosynechialysis ; Pl: peripheral iridectomy; P: phacoemulsification cataract excision; I: Intraocular lens implantation
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Fig. 1 Pre-surgery pictures of anterior segment of Case 1: Pictures 1 and
2 show the disappearance of the anterior chamber, while picture 3 shows
synechia of iris with anterior lens capsule (white arrow in the pictures indi-
cated NVI). In pictures 4 and 5, preoperative UBM images show absence of
anterior and posterior chamber

r

Fig. 2 Pre-surgery and post-surgery color picture of anterior segment of
Case 2, where, pictures 1 and 2 are pre-surgery color pictures, showing
disappearance of anterior chamber, and the white arrow indicates CNI,
picture 3 is the post-surgery color picture, showing formation of anterior
chamber, and peripheral iridotomy incision in 5:00 position; In pictures 4
and 5, preoperative UBM images show that the iris is attached to the cor-
nea and the anterior chamber is absent. UBM images six months after sur-
gery show presence of anterior chamber and partially opening of anterior
chamber angle (pictures 6 and 7)

such as redness, swelling, pain, photophobia, or tearing
during the follow-up visits.

Anterior chamber, vision, intraocular pressure, and eye
medication

As shown in Figs. 1, 2, 3, 4 and 5, stable anterior cham-
ber was formed in the five operated eyes (central anterior
chamber depth>4CT and peripheral anterior chamber
depth>1/2 CT).
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Fig. 3 Picture 1 shows early post-surgery color picture of Case 3: mild
corneal edema, formation of anterior chamber, and peripheral iridotomy
incision was visible. UBM images six months after surgery shows formation
of anterior chamber (Picture 2)

4-5

4-6

Fig. 4 Pre-surgery and post-surgery color pictures of Case 4: (1) Disap-
pearance of anterior chamber is visible; (2) post-surgery formation of
anterior chamber is visible, and the peripheral iridotomy incision is unob-
structed. In pictures 3and 4, preoperative UBM images show that the iris is
attached to the cornea and the anterior chamber is absent, supporting the
diagnosis of malignant glaucoma. In pictures 5 and 6, UBM images seven
months after surgery show deep anterior chamber and partially opening
of anterior chamber angle

In terms of vision improvement, only one eye showed
an improvement to 0.2, while the other four did not dem-
onstrate significant changes compared to pre-surgery
levels. The preoperative examination of the fundus could
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Fig. 5 Pre-surgery color picture of Case 5: disappearance of anterior
chamber is visible

not provide detailed information due to unclear refrac-
tive media. However, the postoperative fundus exami-
nation revealed pale optic discs in four eyes, indicating
potential compression of the optic nerve due to elevated
intraocular pressure caused by malignant glaucoma. Only
one eye experienced fluctuating IOP at approximately
30 mmHg, but the patient did not report any discom-
forts such as swelling or pain. Four patients continued
to receive cycloplegia treatment after surgery, ranging
from once a day to once every other day. Three eyes still
required the administration of local IOP-lowering drops
following the surgical procedure (Table 1).

Post-surgery complications

All patients underwent successful surgeries, without
encountering any significant complications. However,
one eye necessitated an additional procedure called
transscleral cyclophotocoagulation (TCP) due to poor
control of its IOP post-surgery. The IOP in this particular
eye exceeded 40 mmHg and caused eye pain. Following
the TCP treatment, the IOP in that eye was subsequently
managed at approximately 30 mmHg and the patient did
not report any discomforts such as swelling or pain.

Discussion

Malignant glaucoma, first described by Von-Graefe in
1869 [5], continues to be a topic of ongoing research,
as its pathogenesis remains incompletely understood
despite more than a century of investigation. The modern
understanding is as follows: When the drainage of aque-
ous fluid is obstructed for any reason, it can be forced
to flow in the wrong direction, either into or behind the
vitreous cavity. This generates a difference in pressure
between the anterior chamber and the posterior cham-
ber, leading to the forward movement of the lens-iris
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diaphragm and a shallowing of the anterior chamber.
Subsequently, angle closure occurs, resulting in an ele-
vated IOP [1, 2, 6]. The misdirection of aqueous fluid has
a complex pathogenesis, believed to be closely associated
with abnormal anatomical relations between the ciliary
body, lens, and anterior hyaloid membrane. Currently,
most experts consider malignant glaucoma to encompass
any factor (such as inflammation, miotic use, and sur-
gery) that causes the forward movement of the lens-iris
diaphragm and blockages between different structures.
These blockages can occur between the ciliary body and
lens (classic malignant glaucoma), between the iris and
lens capsular membrane, between the iris and anterior
hyaloid membrane (without lens eye), or between the cil-
iary body and anterior hyaloid membrane. These block-
ages prevent the posterior chamber’s aqueous fluid from
being discharged forward; resulting in its forced backflow
into the vitreous cavity, where it accumulates and forms
a water capsule. This further pushes the lens iris dia-
phragm forward, leading to a shallower anterior cham-
ber and increased IOP. The blockage can be functional or
organic. In early stages of malignant glaucoma, the block-
age is reversible since there are no synechiae and other
organic changes, and most cases can be relieved with
cycloplegia treatment. However, in secondary malignant
glaucoma, organic blockage always occurs, involving not
only pathological changes such as vitreous body swell-
ing and forward movement of the lens iris diaphragm but
also the inflammatory process. This leads to irreversible
blockage due to synechiae between the iris and lens, as
well as between the ciliary body and the lens or anterior
hyaloid membrane. Surgical treatment is typically neces-
sary to alleviate the condition [7, 8].

In cases of early malignant glaucoma, drug treatment
options can be explored. Along with the use of local ste-
roidal anti-inflammatory drugs, cycloplegia, aqueous
suppressant medication, and hypertonic dehydration
drugs can be administered [9-11]. If the condition does
not show improvement within 3 to 5 days of drug treat-
ment initiation, laser or surgical interventions may be
considered. Laser treatment typically involves the use of
Nd:YAG (neodymium-doped yttrium aluminum garnet)
laser to dissect the lens capsular membrane and anterior
hyaloid membrane, thereby restoring the flow of aqueous
fluid between the anterior and posterior segments [12—
14]. Surgical approaches often include vitrectomy and
phacoemulsification cataract excision, aiming to unblock
both the anterior and posterior segments [15-19].

While timely treatment for malignant glaucoma
can effectively control IOP and deepen the anterior
chamber in most patients, there are cases where treat-
ment is delayed for various reasons, resulting in pro-
longed absence of the anterior chamber. The prolonged
absence of the anterior chamber is commonly observed
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in patients after glaucoma filtering surgery, as well as
those with old uveitis, pupillary block with or without
lens, neo-vascular glaucoma, and ocular trauma. Failure
to provide timely treatment for shallow or absent ante-
rior chambers in the early stages of these diseases, due
to insufficient clinical experience or other subjective
factors, can lead to the long-term absence of the ante-
rior chamber. This condition not only contributes to the
development of complicated cataracts and secondary
glaucoma but can also result in permanent vision loss
in severe cases. It is well known that the absence of the
anterior chamber can lead to angle closure, impairing
trabecular function, and cause corneal endothelial injury,
potentially resulting in keratitis bullosa. Furthermore,
the flow of aqueous liquid into the vitreous cavity further
exacerbates malignant glaucoma by failing to reach the
anterior chamber. In patients who have undergone glau-
coma surgery, prolonged absence of the anterior chamber
can lead to scarring of the filtering channel, loss of filter-
ing function, uncontrolled IOP, metabolic disturbances
in the lens, and complicated cataracts. Some patients
may undergo multiple ciliary photocoagulation (TCP),
develop scleral staphyloma, experience eyeball atrophy,
and eventually require enucleation of the affected eye-
ball. Currently, there is no literature available to guide the
use of active surgical treatment for such patients who are
unlikely to recover their vision.

The misdirection of aqueous fluid in malignant glau-
coma causes the absence of anterior chamber, resulting
in elevated IOP. Interestingly, in this study, two cases who
did not receive anti-glaucoma drops had normal base-
line IOP prior to surgery. It is possible for some patients
with malignant glaucoma to experience a superficial
detachment of the ciliary body, which cannot be detected
by UBM or B-scan imaging. Consequently, the IOP is
reduced, and certain patients with malignant glaucoma
may exhibit normal IOP levels.

The existing literature has consistently reported that
patients with malignant glaucoma showed improved
vision and IOP after surgical treatment [20, 21]. With-
out intervention, these patients would likely have atrophy
of the eyeball due to the prolonged absence of the ante-
rior chamber, along with dis-comfort in the affected eye.
However, the long-term absence of the anterior chamber
can lead to severe inflammatory reactions of the ante-
rior segment, resulting in complications such as syn-
echiae, iris neovascularization, and decompensation of
the corneal endothelium. This increases the complexity
of surgery and makes it challenging to predict the post-
surgical recovery. Therefore, the question arises whether
these patients should undergo surgical treatment. In this
research, all the patients achieved anatomical replace-
ment of anterior segment tissues through surgery but
showed insignificant improvement in vision, except for
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the affected eye of Case 4. However, even though Case
4 developed a shallow anterior chamber up to 8 months
after anti-glaucoma surgery, she complained of repeated
drops in vision. Therefore, it is uncertain when the com-
plete disappearance of the anterior chamber occurred.
The long-term absence of the anterior chamber could
result in corneal endothelium injury. However, in this
research, all patients did not exhibit corneal endothelium
decompensation or experience subjective eye discom-
fort after surgery. Therefore, if the patient is young, can
afford the treatment, expresses a strong personal wish
for treatment, and the medical institution has the neces-
sary technical capabilities, surgical treatment should be
considered, even if the chances of vision improvement
are low. If elevated IOP persists after surgery, it can be
lowered using cyclophotocoagulation. Future research
will include extended follow-up periods to observe any
changes. For patients with a prolonged absence of the
anterior chamber, the research will be more cautious in
adopting surgical methods, and detailed communication
with the patients will be conducted prior to surgery.

Conclusion

Malignant glaucoma with a prolonged absence of the
anterior chamber is relatively rare in clinical practice.
However, it poses significant risks as a long-term high
IOP without the anterior chamber can cause irreversible
damage to the eye’s structure and function. This not only
leads to vision loss but is also accompanied by eye red-
ness and pain, photophobia, a series of complaints of dis-
comfort, and some abnormalities in appearance, which
significantly impact the patient’s quality of life.

The present study focuses on the surgical treatment
of patients with malignant glaucoma with the long-term
absence of the anterior chamber. Postoperative exami-
nations have shown that the anterior chamber remains
stable, and the patients do not experience ocular discom-
fort. However, there is limited improvement in visual
acuity. Even after surgery, the use of cycloplegic agents
is still necessary to maintain the stability of the anterior
chamber, and local IOP-lowering eye drops are required
to help control the IOP. Through anatomical restoration
and effective IOP control, patients experienced a reduc-
tion in complaints related to discomfort and appearance
abnormalities. Therefore, surgical intervention can be
considered for patients who do not respond well to con-
servative treatments if they have a strong desire for sur-
gery and the medical facility has the necessary technical
expertise.
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