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Abstract
· AIM: To determine the effectiveness of
pharmacological and interventional treatment of
hypotony and flat anterior chamber (FAC) resulting from
glaucoma filtration surgery.

·METHODS: We retrospectively examined the medical
records of fifty -two trabeculectomy patients (52 eyes)
who developed postoperative hypotony and FAC. The
management and associated complications of hypotony,
changing intraocular pressure (IOP) and best corrected
visual acuity (BCVA) were evaluated.

·RESULTS: Of the 52 patients with hypotony, 29 (56%)
had a grade 1 FAC, 21 (40%) had a grade 2 FAC, and
only 2 had a grade 3 FAC. There was no significant
difference between the mean preoperative IOP and the
mean IOP at three and six months after surgery. Thirteen
eyes (25%) required antiglaucomatous medication three
months after surgery. The mean BCVA at 6mo after
surgery was significantly reduced as compared with the
mean preoperative BCVA.

· CONCLUSION: Hypotonia and FAC following
trabeculectomy are associated with troublesome
complications that require pharmacological and/or
surgical treatment. Thus, close follow-up is essential for
affected patients.

· KEYWORDS: hypotony; flat anterior chamber;
trabeculectomy
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INTRODUCTION

T rabeculectomy is the most commonly performed and
effective surgical method for treating medically

uncontrolled glaucoma [1-3]. The complications of
trabeculectomy include scarring, conjunctival leak, hypotony,
choroidal detachments, infection, hyphema and malignant
glaucoma [4]. Hypotony and flat anterior chamber (FAC) are
frequent and significant complications that develop after
trabeculectomy. In a study that included 1240 trabeculectomy
patients, Edmunds [5] found that 23.9% of the patients
had a FAC and 24.3% developed hypotony. A FAC usually
but not always accompanies hypotony; it may also be
associated with malignant glaucoma and choroidal effusion.
Left untreated, hypotony and a FAC can lead to secondary
complications, such as cataract formation, synechiae,
persistent choroidal detachment or hypotony maculopathy[5,6].
Hypotony and FAC have been treated with cycloplegic eye
drops, a tightly applied eye patch and injection of sodium
hyaluronate, air bubbles, perfluoropropane or sulfur
hexafluoride gas into the anterior chamber[7,8]. The aim of the
present study was to compare the effectiveness of
pharmacological and interventional treatment of hypotony
and FAC after glaucoma filtration surgery.
SUBJECTS AND METHODS
We retrospectively analyzed the medical records of 352
trabeculectomy patients from the Okmeydani Education and
Training Hospital. Fifty-two patients (52 eyes) who
underwent an uneventful glaucoma filtration surgery without
antifibrotic adjuvant and developed postoperative hypotony
and FAC were included in the study. These patients had no
leakage from the conjunctiva during the early postoperative
period. Exclusion criteria included a postoperative follow-up
period of less than 6mo, use of antifibrotic adjuvant during
surgery, a combined trabeculectomy with phacoemulsi-
fication or had best corrected visual acuity (BCVA) of less
than 1.0 as represented by the logarithm of the minimum
angle of resolution (logMAR).
All of the surgeries were performed by the same surgeon, and
all of the procedures conformed to the tenets of the
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Declaration of Helsinki. Of the 52 procedures, 38 of the
trabeculectomies (73%) were performed under local anesthesia;
the remaining operations (27%) were performed under general
anesthesia. The fornix-based conjunctival flap approach
followed by the creation of a rectangular scleral flap was
used for all surgeries. All of the patients received the
following postoperative treatments: topical prednisolone
acetate every 2h for one week and then tapering over the next
4-6wk, antibiotics such as ofloxacin five times daily for two
weeks or as needed and cyclopentolate twice daily for 1-2wk
as needed. For patients with hypotony and FAC the topical
prednisolone acetate application was decreased to four times
daily. All antiglaucomatous medication was discontinued
after surgery.
Preoperatively, all of the patients underwent a standard
ophthalmic examination to determine BCVA, slit-lamp
biomicroscopy to examine the anterior segment, optic nerve
head and peripheral retina. Goldmann applanation tonometry
was used to determine intraocular pressure (IOP). Patient
follow-up occurred one day after surgery. The patients were
not discharged until anterior chamber reformation and IOP
recovery were achieved. All patients were examined at 1,
4wk and 3, 6mo after recovery. At each visit, the IOP was
measured using Goldmann applanation tonometry, BCVA
was determined, anterior and posterior segment examinations
were performed. Hypotony was defined as having an IOP of
less than 6 mm Hg. The severity of FAC was classified as
follows: grade 1, just peripheral iridocorneal touch; grade 2,
total iridocorneal touch but no lenticular touch and grade 3,
corneal-lenticular touch[9].
All of the patients with hypotony and FAC were managed
based on our clinic's treatment algorithm which is shown in
Figure 1.
All of the statistical analyses were performed using Statistical
Package for of Social Sciences (SPSS, version 16). BCVA
was converted to logMAR and analysis of variance
(ANOVA) for repeated measurements was used to examine
the changes in IOP and visual acuity. A value of less than
0.05 was considered statistically significant.
RESULTS
The mean age of the patients with hypotony was 55依10.51y
(range, 28-74). The participants included 28 female and 24
male patients. The mean follow-up time period after surgery
was 34.3mo (range, 6-110mo). Of these 52 patients, 29
(56%) had a grade 1 FAC, 21 (40%) had a grade 2 FAC, and
only 2 had a grade 3 FAC.
All of the patients received topical prednisolone acetate and
ofloxacin: grade 1 patients also received topical
cyclopentolate three times daily and a tight bandage was
applied to their eyes. All of the patients with grade 1 FAC
achieved normal IOP and their anterior chamber was formed
in response to the reported treatment regimen. Only 3 of the

21 patients diagnosed with grade 2 FAC were effectively
treated with medicine. For the patients in whom anterior
chamber reformation was not achieved by topical treatment,
viscoelastic injection was performed. Of these patients,
eleven required a single injection of viscoelastic and six
needed a second injection. One grade 2 patient who did not
benefit from viscoelastic injection experienced rapid cataract
formation and required phacoemulsification and secondary
suturing. For one of the patients diagnosed with grade 3, 2
viscoelastic injections were sufficient to achieve anterior
chamber reformation; the others underwent
phacoemulsification and secondary suturing (Table 1).
The mean preoperative IOP of the patients was 25.01 依
3.39 mm Hg (range, 20-37 mm Hg). In 30 of the patients, the
preoperative IOP was between 20-24 mm Hg and 18 of these
patients (60% ) had a grade 1 FAC. In 22 patients the
preoperative IOP was greater than 24 mm Hg and 11 of these
patients (50%) had a grade 1 FAC. The mean IOP for all
52 patients was 3.82 mm Hg one day after surgery, 10.63依
1.78 mm Hg (range, 7-14 mm Hg) 1mo postoperatively,
13.57依1.69 mm Hg (range, 10-19 mm Hg) 3mo postoperatively
and 15.32依2.96 mm Hg 6mo postoperatively. There was a
statistically significant difference between the mean
preoperative IOP and the mean IOP one month
postoperatively ( =0.023). However, there was no significant
difference between the mean preoperative IOP and the mean
IOP 3 or 6mo after surgery ( =0.203 and =0.486,
respectively).
The mean BCVA of the patients was 0.75 依0.25
preoperatively and 0.68 依0.29 and 0.54依0.28 at 1 and 6mo

Figure 1 Treatment algorithm.

Table 1 Treatment of hypotony according to grade of flat anterior 
chamber                                                                                                               n 

Grade Only medical 
therapy 

Single injection 
of viscoelastic 

Two injection 
of viscoelastic 

Second 
surgery 

Grade 1 (29) 29 0 0 0 
Grade 2 (21) 3 11 6 1 
Grade 3 (2) 0 0 1 1 
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after surgery, respectively. The decrease in the mean BCVA
at 6mo after surgery compared with the mean preoperative
BCVA was statistically significant ( <0.001).
The most common complication, which was observed in 30
eyes (57.6%), was choroidal detachment. Of these 30 eyes,
19 (63.3%) of them had a grade 2 or 3 FAC. Of the patients
with choroidal detachment, eighteen had a preoperative IOP
higher than 24 mm Hg. Choroidal detachment was more
severe in patients with a preoperative IOP greater than 24
mm Hg. Eighteen eyes (34.6%) presented with hyphema; 15
of these cases resolved spontaneously. For the remaining 3
hyphema cases an anterior chamber lavage was performed.
Cataract progression was observed in 8 eyes (15.3%). Two of
these cases developed during hypotony and required
phacoemulsification to reform the anterior chamber. Six
eyes (11.5% ) developed macular edema, which resolved
spontaneously one week after surgery, subsequently
increasing the IOP. Macular hypotony caused decreased
visual acuity in three of these eyes. For 13 eyes (25%), the
use of antiglaucomatous medications was initiated three
months postoperatively; the target IOP was achieved in 7
eyes using timolol maleate, in 2 eyes using travoprost, and in
4 eyes using a fixed combination of dorzolamid and timolol
(Table 2).
DISCUSSION
Despite the use of modified techniques such as releasable
sutures, laser suture lysis and/or the adjunctive use of
intraoperative viscoelastic, hypotony remains one of the most
frequent complications of trabeculectomy[10-12]. In a case series
of trabeculectomies performed on 277 eyes, Tornqvist and
Drolsum[13] reported that hypotony and FAC occurred in 16%
of the trabeculectomies. Ridgway [14] reported an incidence of
hypotony of 14.5% in 203 patients. In our series, the original
352 trabeculectomy patients whose records were
retrospectively analayzed, the incidence of hypotony and
FAC was 14.6%. de Barros [6] compared three methods
of managing FAC and demonstrated that watchful waiting
can still be advised; moreover, this research group suggested
that reformation with viscoelastic is more likely to result in a
satisfactory postoperative IOP than the use of medications
alone. Hyung and Jung [15] reported that conservative therapy
that included the use of topical antibiotics, a firmly applied
eye patch and aqueous suppressants, was generally
unsuccessful in treating hypotony with only a 20% success
rate. Their low success rate is likely due to their use of
mitomycine C during trabeculectomy. In our study, 61.5% of

hypotony and FAC cases were effectively treated with
pharmaceutical therapy and a tight bandage, 34.6% required
viscoelastic injection, and only 3.9% required additional
surgery such as phacoemulsification and suturing. The
anterior chamber of all grade 1 FAC patients reformed within
one week with pharmaceutical therapy and a tight bandage.
Thus, we suggest watchful waiting for patients with a grade 1
FAC. The same treatment can be used for patients with a
grade 2 FAC, but such patients must be monitored closely.
Because grade 2 flattening may persist for a long time,
sometimes progressively worsening to grade 3, we
recommend the use of viscoelastic injection if it continues
longer than 3d. If reformation cannot be achieved with
viscoelastic injection, secondary suturing is required. Grade 3
FAC is an emergency condition that requires immediate
surgery because it can result in corneal endothelial loss,
cataract formation and anterior synechia[16,17].
To our knowledge, there is limited published data regarding
changes in the postoperative IOP in patients who develop
hypotony and a FAC following trabeculectomy. Reformation
of the anterior chamber drainage of the choroidal effusion
has been suggested for higher long-term trabeculectomy
success especially for grade 2 FAC [6]. Kim and Jung [18]

reported that a FAC may be detrimental to the postoperative
course of trabeculectomy. Based on a case series study of
trabeculectomy patients with FACs, Hosoda [8] suggested
that injection of viscoelastic may be an effective treatment
for FAC. However, the long term success rate was relatively
low. In our study, the difference between the mean
preoperative IOP and the mean IOP six months after surgery
was not significant. Furthermore, 25% of the patients
required antiglaucomatous medication indicating that
trabeculectomy was unsuccessful in these patients. Of the
patients in our study, 69.2% had a grade 2 or 3 FAC. We
believe that this is due to peripheral anterior synechia
formation and excessive scarring after surgical revision of the
sclera flaps. Thus, the quick administiration of
pharmaceutical therapy and surgical intervention will
increase the success rate of trabeculectomy in patients with a
grade 2 or 3 FAC.
Some changes in visual acuity can occur after glaucoma
surgery. In a series of 301 eyes Francis [19] found that 170
eyes (56.5%) experienced transient vision loss and 24 eyes
(8.0% ) developed permanent vision loss. de Barros [6]

reported that 45% of the patients in their study (15/33) lost
two or more lines of visual acuity, and most of these patients

Table 2 Complications of hypotony                                                                              n 

Grade Choroidal 
detachment (30) Hyphema (18) Cataract (8) Hypotony 

maculopathy (6) 
Postoperative use of 

antiglaucomatous medication (13) 
Grade 1 11 8 1 0 4 
Grade 2 17 9 5 4 8 
Grade 3 2 1 2 2 1 
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required surgical intervention. In their study of hypotony
treatments, Lee and Hyung [20] found that the difference
between the mean preoperative and final follow-up visual
acuity was not significant; however, three eyes (in two
patients; 16.7% ) experienced no restoration of preoperative
BCVA. In our study, a significant difference was found
between the mean preoperative BCVA and the mean BCVA
6mo after surgery. We believe this result is due to the
vision-threatening complications of hypotony and FAC such
as cataracts and maculopathy. Prolonged hypotony can cause
irreversible chorioretinal folds due to fibrosis within the
retina, choroids or sclera.
Glaucoma filtration surgery can result in serious
complications, such as suprachoroidal hemorrhage or
choroidal detachment, if hypotony develops [4,21]. Kim and
Jung [18] demonstrated that the incidences of cataract
progression and choroidal detachment were higher in eyes
with an FAC than in patient with a formed anterior chamber
(50% versus 22.7% for cataract progression and 21.7%
versus 4.2% for choroidal detachment). Hyung and Jung [15]

reported that the incidence of hypotonic maculopathy was
9.4%. To prevent visual loss due to hypotonic maculopathy
some reports in the literature have recommended immediate
surgical intervention such as transconjunctival suturing of the
scleral flap[22,23].
In our study, the incidences of significant complications are
as follows: choroidal detachment 57.6% , hyphema 34.6% ,
cataract progression 15.3% and maculopathy 11.5% .
Hypotony can result in serious vision-threatening
complications; therefore, prevention of hypotony is the
preferred approach as compared to treating hypotony. Most
patients who experienced complications in our study had a
grade 2 or 3 FAC. Thus, in such patients, we do not
recommend waiting to see if pharmaceutical therapy is
effective; immediate surgical intervention is recommended.
The main limitations of our study include the retrospective
design and lack of a control group. Further prospective and
comparative studies are required to fully understand the
effects of hypotony and its management.
In conclusion, hypotony and FAC are frequent and troubling
complications of trabeculectomy. The majority of these cases
can be treated pharmaceutically; however, surgery is
inevitable for some patients. For such patients, close
follow-up and timely intervention are essential.
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