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Introduction: The aim of this study was to evaluate the clinical outcomes of post-trabeculectomy hypotony and the effect 
of hypotony on the final number of glaucoma medications used.
Methods: Data pertaining to 34 patients (34 eyes) who developed hypotony after trabeculectomy were analyzed retrospec-
tively and compared with the data of 35 patients (35 eyes) without hypotony after trabeculectomy. We compared pre-oper-
ative, intraoperative, and post-operative data between the groups and evaluated hypotony recovery time and the effects of 
hypotony on visual acuity, final intraocular pressure (IOP), and number of glaucoma medications used.
Results: The mean follow-up times were 30±18 and 29±18 months in the hypotony and control groups, respectively. There 
were no significant differences in pre-operative or intraoperative data between the groups (p>0.05). IOP values at post-op-
erative 1 day, 1 week, 1 month, and 3 months were lower in the hypotony group compared to the control group (p<0.05), 
while 6-month and final IOP values were similar (p>0.05). Hypotony resolved at a mean of 4±2 (1–11) weeks. There was no 
difference between the groups in terms of post-operative vision loss (p>0.05). The number of glaucoma medications used 
postoperatively was lower in the hypotony group (p=0.009) and was significantly reduced in both groups compared to 
preoperatively (p<0.001). The decrease in the number of glaucoma medications used was higher in the hypotony group 
(p<0.05). At the last follow-up, 11.8% of patients in the hypotony group and 42.9% of the control group used glaucoma 
medication (p<0.001).
Discussion and Conclusion: According to our study, post-operative 6 month and final IOP levels were similar in eyes with 
and without post-trabeculectomy hypotony. Hypotony resolved within 1 month on average and had no significant effect 
on future vision loss. Patients with hypotony were less likely to need glaucoma medication postoperatively and used fewer 
glaucoma medications than patients without hypotony.
Keywords: Complication; hypotony; medication; trabeculectomy.

Glaucoma is a progressive form of optic neuropathy and 
can result in blindness if not treated appropriately. 

Although conservative therapies such as topical medica-
tion and laser trabeculoplasty may slow or stop progres-
sion, surgical treatment is required in many advanced or 
unresponsive patients[1]. Trabeculectomy has traditionally 
been regarded as the gold standard filtration surgery[2,3]. 

However, although trabeculectomy remains one of the 
most effective incisional methods for lowering intraocular 
pressure (IOP), it is also associated with a number of post-
operative complications[1]. Among these is hypotony, or 
very low IOP[4,5]. One of the most common complications 
after trabeculectomy,[6-8] hypotony can result in loss of 
vision due to choroidal effusion, maculopathy, optic neu-
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ropathy, and cataract[9]. Unfortunately, there is no standard 
definition of hypotony due to differences in the numerical 
definitions used in the literature, definitions of its onset and 
duration, and definitions related to whether or not it is as-
sociated with clinical symptoms[10]. The numerical defini-
tion of ocular hypotony proposed by the World Glaucoma 
Association is an IOP of 5 mmHg or lower measured by 
tonometer[11]. Low IOP may occur without abnormal signs 
or symptoms or may be associated with clinically apparent 
choroidal detachment and shallow anterior chamber. Low 
IOP leads to retinal and choroidal folds (hypotony macu-
lopathy) in some eyes and both choroidal detachment and 
hypotony maculopathy in others[12]. Persistent hypotony 
may result in central vision loss[13].

Ocular surface disease is common in glaucoma patients 
receiving medical therapy and causes symptoms that can 
affect the patient’s quality of life[14]. Approximately half of 
medically treated glaucoma patients have ocular surface 
disease, with severity increasing with the number of med-
ications used[15]. The number of drugs used can be signif-
icantly reduced by performing trabeculectomy[16]. In fact, 
while some authors have considered being medication-
free after trabeculectomy as complete success and need-
ing medication as a partial success;[16] in one study, the 
initiation of medication after trabeculectomy was classified 
as failure[17]. Based on these points of view, we believe that 
we as ophthalmologists hope to enable our patients to use 
no glaucoma medications or as few glaucoma medications 
as possible after trabeculectomy.

Our aim in this study was to investigate the clinical impli-
cations of post-trabeculectomy hypotony by evaluating its 
relationship with patients’ final IOP values, best-corrected 
visual acuity, and final number of glaucoma medications 
used. We also aimed to evaluate the resolution time of 
post-trabeculectomy hypotony.

Materials and Methods 
We retrospectively reviewed data pertaining to 156 eyes 
that underwent trabeculectomy in our clinic between Jan-
uary 2016 and December 2020. Of these, 34 eyes of 34 pa-
tients with IOP of 5 mmHg or lower at any post-operative 
examination were included in the hypotony group and 35 
eyes of 35 patients randomly selected from among those 
who did not develop hypotony after trabeculectomy per-
formed during the same period were included in the con-
trol group. Patients with a post-operative follow-up period 
of 6 months or longer were included in the study. The study 
was approved by the Ethics Committee of Kartal Doctor 

Lutfi Kırdar City Hospital (clinical trial protocol number: 
2021/514/210/14) and was carried out in accordance with 
the principles of the Declaration of Helsinki.

Not all patients in the groups had primary trabeculec-
tomy. In the hypotony group, two patients had previous 
trabeculectomy and three patients had previous XEN® gel 
stent implantation, while in the control group, four patients 
had previous trabeculectomy, and two patients had previ-
ous XEN® gel stent implantation. The patients included in 
the study had stage 3, 4, or 5 glaucoma according to the 
optical coherence tomography Glaucoma Staging Sys-
tem[18].

All surgical procedures were performed using same proto-
col by two experienced surgeons (A.K.A., Ş.Ş.). Trabeculec-
tomy was performed using a modification of the technique 
developed by Cairns[19]. In all patients, trabeculectomy was 
performed under local anesthesia. After administering lo-
cal anesthesia, a conjunctival incision was made and a lim-
bal-based rectangular scleral flap was raised. According to 
the pre-operative plan, sponges soaked with mitomycin C 
(MMC, 0.1 mg/mL) were applied beneath the scleral flap, on 
the posterior surface of the conjunctiva, Tenon’s capsule, 
and adjacent tissue for 3 min in selected patients. The area 
was, then, irrigated with a balanced salt solution. Anterior 
chamber puncture was performed after creating the scle-
ral flap in eyes that did not receive MMC and after irriga-
tion in eyes that received MMC. After removing a 2 × 1 mm 
trabecular block immediately anterior to the scleral spur, 
peripheral iridectomy was performed. The scleral flap was 
sutured to the scleral bed using 10/0 nylon sutures. Out-
flow was checked by injecting balanced salt solution into 
the anterior chamber through the paracentesis site. After 
observing the anterior chamber remained formed with a 
visible leak around the scleral flap at equilibrium, Tenon’s 
capsule and the conjunctival flap were closed with contin-
uous suturing with 7/0 and 8/0 Vicryl, respectively. Postop-
eratively, patients received topical prednisolone acetate 6 
times a day for 1 week and then tapered over 4–6 weeks, 
topical ofloxacin drops 5 times a day for 2 weeks or longer if 
necessary, and cyclopentolate twice daily for 1–2 weeks as 
needed. Topical prednisolone acetate application was de-
creased to four times daily for patients with hypotony and 
flat anterior chamber. All antiglaucoma medications were 
discontinued after surgery.

In both the hypotony and control groups, we analyzed the 
patients’ sex, age at time of surgery, history of diabetes 
mellitus or hypertension, glaucoma subtype, history of pre-
vious glaucoma surgery, and if present, the type of glau-
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coma surgery, and their central corneal thickness (CCT), 
best-corrected visual acuity, IOP, number of antiglauco-
matous agents used, and cup to disk ratio recorded at the 
last pre-operative visit. Pre-operative lens status (phakic, 
pseudophakic, and aphakic) and intraoperative use of an-
tifibrotic agents were noted. We also recorded the patients’ 
post-operative follow-up time (if additional glaucoma 
surgery other than revision was performed, follow-up pe-
riod until additional surgery); IOP values at post-operative 1 
week, 1 month, 3 months, 6 months, and final examination; 
post-operative hypotonic complications (shallow anterior 
chamber, anterior chamber loss, choroidal detachment, 
and hypotony maculopathy); post-operative cataract pro-
gression or new cataract development; post-operative 
vision loss (defined as decrease in two lines or more on 
Snellen chart); best-corrected visual acuity at final post-op-
erative examination; number of antiglaucomatous agents 
used; hypotony resolution time; time until surgical revision 
if required; and whether the eye required additional glau-
coma surgery other than revision during follow-up.

Statistical Analysis

Descriptive statistics (mean, standard deviation, median, 
minimum, and maximum) were used for continuous vari-
ables (age, BCVA, IOP levels, CCT, number of glaucoma 
medications and decrease in number of glaucoma med-
ications, pre-operative cup-to-disc ratio, post-operative 
follow-up time, time to hypotony resolution, and time to 
revision). Comparisons of normally distributed variables 
were performed using Student’s t-test and non-normally 
distributed variables were analyzed using Mann–Whit-
ney U-test to evaluate differences between the hypotony 
and control groups. Comparisons of two dependent and 
non-normally distributed variables were analyzed using 
Wilcoxon test to evaluate differences between pre- and 
post-operative number of glaucoma medications. Rela-
tionships between categorical variables (sex, glaucoma 
stages, systemic comorbidities, glaucoma subtype, history 
of glaucoma surgery, CCT, lens status, and intraoperative 
MMC use) were analyzed using Fisher’s exact test. The sta-
tistical significance level was set at p<0.05. Analyses were 
performed using IBM SPSS Statistics version 24 package 
software.

Results
In total, hypotony occurred in 34 (21.79%) of 156 eyes 
that underwent trabeculectomy. The mean age of the 34 
patients in the hypotony group was 54.76±18.03 years. 
The mean age of the 35 patients in the control group was 

58.09±15.19 years. The demographic data of the groups are 
shown in Table 1.

In the hypotony group, 16 patients (47.1%) had stage 
three glaucoma, 7 (20.6%) had stage four glaucoma, and 
11 (32.4%) had stage five glaucoma. In the control group, 
16 patients (45.7%) had stage three glaucoma, 7 (20%) had 
stage four glaucoma, and 12 (34.3%) had stage five glau-
coma. There was no significant difference in glaucoma 
stages between the groups (p=1.000).

In both the hypotony and control group, MMC was pre-
ferred as the antifibrotic agent for eyes treated with an 
antifibrotic agent intraoperatively. Fourteen eyes (41.2%) 
in the hypotony group and 19 (54.3%) eyes in the control 
group received intraoperative MMC. There were no sig-
nificant differences in pre-operative and intraoperative 
parameters between the hypotony and control groups 
(p>0.05; Table 1).

When the post-operative data were examined, we ob-
served similar mean 6 month and final IOP values and 
post-operative vision levels (p>0.05) but lower mean IOP 
values in the hypotony group compared to the control 
group at post-operative 1 day, 1 week, 1 month, and 3 
months (p<0.05) (Fig. 1). The number of glaucoma med-
ications used during post-operative follow-up was signif-
icantly lower in the hypotonia group (p<0.05). The mean 
resolution time in the hypotony group was 4±2 (1–11) 
weeks. Hypotony was not detected in any eyes after post-
operative 3-month follow-up. Three eyes (8.8%) in the 
hypotony group underwent surgical revision. We deter-
mined in our retrospective chart review that these eyes 
had no post-trabeculectomy bleb leakage and underwent 
revision (scleral flap resuturation). In the eyes requiring 
post-operative surgical revision, the mean time to revi-
sion was 5±3 (3–8) weeks. When the data of the eyes with 
choroidal detachment were analyzed, it was found that 

Figure 1. Mean post-operative intraocular pressure levels in both 
groups.
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Table 1. Pre-operative and intraoperative data

			   Hypotony			   Control		  p

		  n		  %	 n		  %

Age (years)

	 Mean±SD		  54.76±18.03			   58.09±15.19		  0.4601

	 Med. (Min.-Max.)		  59 (22–83)			   61 (25–78)

Sex

	 Female	 12		  35.3	 14		  40.0	 0.8052

	 Male	 22		  64.7	 21		  60.0	

Systemic comorbidities

	 Hypertension	 13		  38.2	 8		  22.9	 0.5272

	 Diabetes	 1		  2.9	 2		  5.7	

	 Hypertension and Diabetes	 4		  11.8	 7		  20.0	

Glaucoma subtype

	 Primary open-angle glaucoma	 9		  26.5	 18		  51.4	 0.2712

	 Pseudoexfoliation glaucoma	 11		  32.4	 5		  14.3	

	 Post-penetrating keratoplasty glaucoma	 4		  11.8	 1		  2.9	

	 Angle-closure glaucoma	 2		  5.9	 2		  5.7	

	 Glaucoma secondary to eye trauma	 1		  2.9	 1		  2.9	

	 Pigmentary glaucoma	 1		  2.9	 0		  0.0	

	 Neovascular glaucoma	 2		  5.9	 3		  8.6	

	 Steroid-induced glaucoma	 3		  8.8	 2		  5.7	

	 Uveitic glaucoma	 1		  2.9	 3		  8.6	

History of Glaucoma Surgery

	 Trabeculectomy	 2		  5.9	 4		  11.5	 0.6482

	 XEN® gel implant	 3		  8.8	 2		  5.7	

BCVA (logMAR)

	 Mean±SD		  0.7±0.5			   0.9±0.5		  0.2751

	 Med. (Min.-Max.)		  0.5 (0–1.5)			   1 (0–1.5)

IOP (mmHg)

	 Mean±SD		  35±7			   35±7		  0.6341

	 Med. (Min.-Max.)		  36 (23–54)			   35 (25–50)	

CCT (µm)

	 Mean±SD		  541±38			   551±32		  0.2303

	 Med. (Min.-Max.)		  545 (430–610)			   542 (475–610)	

No. of glaucoma medications preoperatively

	 Mean±SD		  4±0			   4±0

	 Med. (Min.-Max.)		  4 (2–4)			   4 (3–4)		  0.3631

Lens status

	 Phakic	 17		  50.0	 15		  42.9	 0.6322

	 Pseudophakic	 17		  50.0	 20		  57.1	

Pre-operative cup-to-disc ratio 

	 Mean±SD		  0.8±0.2			   1.1±1.6		  0.4301

	 Med. (Min.-Max.)		  0.9 (0.2–1)			   0.9 (0.4–10)	
Intraoperative use of mitomycin-C 	 14		  41.2	 19		  54.3	 0.3382

Mann–Whitney U-test1; Fisher’s Exact test2; Student’s t test3; SD: Standard deviation; Med.: Median; Min: Minimum; Max: Maximum; BCVA: Best-corrected 
visual acuity; IOP: Intraocular pressure; CCT: Central corneal thickness.
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detachments were small and healed spontaneously with-
out intervention. Post-operative vision loss was noted in 
5 eyes (4.7%) in the hypotony group and in 1 eye (2.9%) in 
the control group, but this difference was not statistically 
significant (p>0.05). There were no significant differences 
in pre-operative and post-operative vision within or be-
tween the groups (p>0.05). Of the 5 eyes (14.7%) in the 
hypotony group with decreased vision, it was attributed 
to hypotony maculopathy in three patients and cataract 
progression in two patients. Of the eight eyes that de-
veloped hypotony maculopathy in our study, only three 
did not exhibit visual recovery. We determined that these 
eyes had received medical treatment in the follow-ups 
after hypotony and IOP recovered at post-operative 4 
weeks in two patients and ten weeks in one patient, but 

vision loss occurred even though hypotony did not per-
sist into the late post-operative period. Vision loss in the 
control patient was determined to be a result of cataract 
progression. The post-operative data of the groups are 
shown in Table 2.

Evaluation of number of glaucoma medications used 
showed that both groups used a comparable number of 
glaucoma medications preoperatively (p>0.05), while the 
hypotony group used significantly fewer medications post-
operatively than the control group (p=0.009). Comparisons 
of pre-operative and post-operative glaucoma medication 
use revealed a significant reduction in the number of glau-
coma medications used in both groups (p<0.001) (Fig. 2). 
The mean reduction in number of glaucoma medications 
postoperatively compared to preoperatively was 3.47±1.2 

Table 2. Post-operative data

			   Hypotony			   Control	

		  n		  %	 n		  %

Hypotony-related complications
	 Anterior chamber loss + Hypotony maculopathy 	 1		  2.9	 -			 
	 Flat anterior chamber	 2		  5.9	 -			 
	 Flat anterior chamber + Hypotony maculopathy	 1		  2.9	 -			 
	 Flat anterior chamber + Choroidal detachment	 1		  2.9	 -			 
	 Choroidal detachment	 3		  8.8	 -			 
	 Choroidal detachment + Hypotony maculopathy	 1		  2.9	 -			 
	 Hypotony maculopathy	 5		  14.7	 -			 
	 Cataract progression	 2		  5.9	 1		  2.9
Cause of post-operative vision loss
	 Hypotony maculopathy	 3		  8.8	 0		  0.0
	 Cataract progression	 2		  5.9	 1		  2.9
Revision for hypotony	 3		  8.8	 -
Need for additional glaucoma surgery 
	 Trabeculectomy	 2		  5.9	 1		  2.9
	 Ahmed’s glaucoma valve implantation	 1		  2.9

			   Mean±SD			   Mean±SD		  p
			   Med. (Min.-Max.)			   Med. (Min.-Max.)

Post-operative follow-up time (month)		  30±18 28 (6–66)			   29±18 29 (6–65)		  0.7911

IOP post-operative day 1 (mmHg)		  5±3 5 (2–19)			   15±3 15 (10–21)		  <0.0011

IOP post-operative 1 week (mmHg)		  6±4 5 (2–26)			   13±5 12 (7–26)		  <0.0011

IOP post-operative 1 month (mmHg)		  9±6 7 (4–35)			   14±5 13 (7–28)		  <0.0011

IOP post-operative 3 months (mmHg)		  11±4 11 (6–27)			   14±5 13 (8–26)		  0.0111

IOP post-operative 6 months (mmHg)		  12±4 11 (7–23)			   13±4 12 (7–23)		  0.6721

Final IOP (mmHg)		  13±4 12 (7–24)			   13±5 13 (6–34)		  0.7041

Post-operative BCVA (logMAR)		  0.7±0.5 0.5 (0–1.5)			   0.8±0.5 0.7 (0–1.5)		  0.4801

No. of glaucoma medications at the last post-operative followup		  0.38±1.1 0 (0–4)			   1±1.4 0 (0–4)		  0.0091

Mann–Whitney U-test1; SD: Standard deviation; Med.: Median; Min: Minimum; Max: Maximum; IOP: Intraocular pressure; BCVA: Best-corrected visual acuity.
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in the hypotony group and 2.94±1.37 in the control 
group (p<0.05). The proportion of patients using a topical 
antiglaucomatous medication at the final follow-up visit 
was 11.8% in the hypotony group and 42.9% in the control 
group, indicating significantly less need to initiate glau-
coma medication during follow-up in the hypotony group 
(p<0.001; Table 3).

During follow-up, 2 patients (5.9%) in the hypotony group 
required trabeculectomy, and 1 (2.9%) required Ahmed 
glaucoma valve (AGV) implantation, while 1 patient (2.9%) 
in the control group required trabeculectomy. We retro-
spectively reviewed the records of patients who needed 
additional glaucoma surgery. One patient in the hypotony 
group who underwent retrabeculectomy surgery was 61 
years old, had pseudoexfoliative glaucoma (Stage 5), un-
derwent primary trabeculectomy without MMC, had a 
post-operative final IOP of 21 mmHg, CCT of 488 µm, cup-
to-disk ratio of 0.8, and used a total of four glaucoma medi-
cations at final follow-up after trabeculectomy surgery. The 

patient’s retrabeculectomy was performed using MMC. The 
second patient in the hypotony group who needed retra-
beculectomy was 31 years old, had steroid-induced glau-
coma (Stage 5), underwent trabeculectomy with MMC, had 
a post-operative final IOP of 21 mmHg, CCT of 470 µm, cup-
to-disk ratio of 0.8, and also used four glaucoma medica-
tions at final post-trabeculectomy follow-up. The hypotony 
patient who underwent AGV implantation was 62 years old, 
had XEN® gel stent implantation before trabeculectomy 
surgery, had pseudoexfoliative glaucoma (Stage 5), under-
went trabeculectomy without MMC, had a post-operative 
final IOP of 24 mmHg, CCT of 550 µm, cup-to-disk ratio of 
0.9, used two glaucoma medications at last follow-up af-
ter trabeculectomy, and had an additional ocular surface 
problem. The patient in the control group who required re-
trabeculectomy was a 74-year-old man with primary open-
angle glaucoma (Stage 5), underwent trabeculectomy with 
MMC, had a post-operative final IOP of 34 mmHg, CCT of 
530 µm, cup-to-disk ratio of 1.0, and used four glaucoma 
medications at last follow-up after trabeculectomy.

Discussion
The results of our study showed, as expected, that patients 
with hypotony had lower IOP values than patients without 
hypotony between post-operative 1 day and 3 months. 
Some noteworthy findings from this study were that pa-
tients in the hypotony group were less likely to start using 
glaucoma medication postoperatively, used fewer glau-
coma medications at final post-operative examination and 
had a greater decrease in the number of glaucoma medi-
cations used when compared with the control group. We 
determined that hypotony resolved in 4 weeks on aver-
age, and there was no significant difference between the 
groups in terms of post-operative vision loss.

Table 3. Pre-operative and post-operative number of glaucoma medications

			   Hypotony			   Control		  p
			   Mean±SD			   Mean±SD
			   Med. (Min.-Max.)			   Med. (Min.-Max.)

No. of glaucoma medications preoperatively		  4±0 4 (2–4)			   4±0 4 (3–4)		  0.3631

No. of glaucoma medications at last post-operative follow-up		  0.38±1.1 0 (0–4)			   1±1.4 0 (0–4)		  0.0091

p			   <0.0012			   <0.0012	
Decrease in number of glaucoma medications		  3.47±1.2 4 (0–4)			   2.94±1.37 4 (0–4)		  0.0281

		  n		  %	 n		  %	 p

Patients using medication at the last post-operative follow-up	 4		  11.8	 15		  42.9	 <0.0013

Mann–Whitney U-test test1; Wilcoxon test2; Fisher’s Exact test3; SD: Standard deviation; Med.: Median; Min: Minimum; Max: Maximum.

Figure 2. Glaucoma medication use in both groups.
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Post-trabeculectomy hypotony has been reported at rates 
ranging from 1.6% to 12.4% in various clinical studies[20-22]. 
In observational studies, this rate varies between 7.2% and 
42.2%[23-26]. Edmunds et al.[27] reported the prevalence of 
post-trabeculectomy hypotony as 24.3% in their study of 
1240 patients. This rate was 21.79% in our study. However, 
considering the different definitions of hypotony used in 
various studies, as noted by Abbas et al.,[10] the prevalence 
of hypotony in our study is within the range reported in 
observational studies and is similar to the results of Ed-
munds et al.[27] The hypotony group in our study included 
eyes with IOP of 5 mmHg or lower in any post-operative 
examination, consistent with the statistical definition of 
hypotony recommended by the World Glaucoma Associa-
tion[11].

In a study by Tunç et al.[17] including 52 patients who de-
veloped hypotony after trabeculectomy, the mean IOP was 
3.82 mmHg on post-operative day 1, 10.3±1.78 mmHg at 
1 month, 13.57±1.69 mmHg at 3 months, and 15.32±2.96 
mmHg at 6 months. In our study, mean IOP values in the 
hypotony group at post-operative 1 day, 1 week, 1 month, 
3 months, 6 months, and the last follow-up were found to 
be 5±3 mmHg, 6±4 mmHg, 9±6 mmHg, 11±4 mmHg, 12±4 
mmHg, and 13±4 mmHg, respectively. The post-operative 
IOP values observed in our study are fairly similar to those 
in the study by Tunç et al.[17] As is known, hypotony refers 
to a very low IOP[9]. As expected, IOP values were signifi-
cantly lower in the hypotony group than the control group 
in the first 3 months postoperatively. As the average hy-
potony resolution time in our study was approximately 1 
month, the low mean IOP after post-operative 1 month is 
likely due to the presence of some patients who still had 
low IOP at post-operative 3 months, and the absence hy-
potony in any eyes after post-operative 3 months resulted 
in no significant difference in IOP between the groups later 
in follow-up (post-operative 6 months, final examination).

In their study of long-term outcomes and risk factors in 
patients with low IOP after trabeculectomy, Tseng et al.[28] 
compared patients with and without post-trabeculectomy 
hypotony and reported similar reoperation, vision loss, and 
surgical failure rates. They attributed vision loss primarily 
to hypotony maculopathy in patients with ocular hypotony 
and to advanced glaucoma in those without hypotony[28]. 
In our study, there was no significant difference between 
the hypotony and control groups in terms of post-opera-
tive vision loss.

Numerous studies have shown that hypotony can cause 
vision loss[17,29,30]. Tunç et al.[17] detected hypotony mac-

ulopathy in 6 (11.5%) of 52 eyes that developed hypotony 
and reported reduced visual acuity in half (three eyes) of 
the eyes with hypotony maculopathy[17]. Lee et al.[31] ob-
served no significant difference between mean pre-oper-
ative and final visual acuity levels in their study but noted 
that visual acuity did not return to pre-operative level in 
three eyes (two patients, 16.7%). Five eyes (14.7%) in our 
hypotony group had decreased vision postoperatively and 
the cause was determined to be hypotony maculopathy in 
three patients and cataract progression in two patients. Of 
the eight eyes that developed hypotony maculopathy in 
our study, only three did not exhibit visual recovery. These 
eyes had received medical treatment after developing hy-
potony and IOP recovered at post-operative 4 weeks in two 
patients and 10 weeks in one patient. This demonstrates 
that maculopathy can occur even with hypotony of short 
duration, suggesting that more aggressive management 
may be necessary in eyes with maculopathy. In our study, 
there were more patients with post-operative vision loss in 
the hypotony group than the control group (five eyes vs. 
one eye), but the difference was not statistically significant.

Several studies have reported that transient hypotony after 
trabeculectomy occurs more frequently, with an incidence 
between 5% and 87% in the first 1–2 weeks postopera-
tively[4,32-34]. Seah et al.[35] also reported that hypotony 
was common after trabeculectomy, but resolved within 
2 weeks. Alagöz et al.[36] reported that low IOP resolved 
within the first month in eyes with early hypotony af-
ter trabeculectomy. Of 35 hypotonic eyes, they detected 
prolonged hypotony at post-operative 1 month in 8 eyes 
(22.8%), at post-operative 3 months in 4 eyes (11.4%), and 
at post-operative 6 months in 1 eye (2.9%)[36]. In our study, 
similar to the results of Alagöz et al., the mean hypotony 
resolution time was found to be 4 weeks.

Gedde et al.[16] reported that the mean IOP level in their 
trabeculectomy group was 25.6±5.3 mmHg preoperatively 
and decreased to 13.5±6.9 mmHg at 3-year follow-up, while 
the number of medications decreased from 3±1.2 preop-
eratively to 1.0±1.5 at 3-year follow-up. In our study, the 
mean pre-operative IOP was 35±7 mmHg in both groups, 
and the mean number of glaucoma medications decreased 
from four in both groups preoperatively to 0.38±1.1 in the 
hypotony group and 1±1.4 in the control group at the end 
of follow-up (mean 30±18 months in the hypotony group, 
29±18 months in the control group). According to the 
study by Gedde et al.[16], the higher pre-operative IOP lev-
els in our patients may have resulted in the higher number 
of pre-operative medications. Gedde et al.[16] included all 
eyes that underwent trabeculectomy in their study, while 
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we included eyes with low IOP in the hypotony group and 
eyes without low post-operative IOP in the control group. 
This may have contributed to the lower number of post-
operative glaucoma medications in the hypotony group in 
particular. Tunç et al.[17] reported in their study that 25% 
of patients who developed hypotony after trabeculectomy 
surgery needed to start antiglaucoma medication during 
follow-up. In their study including 33 patients who devel-
oped hypotony maculopathy after trabeculectomy, Bitrian 
et al.[37] reported that at final follow-up, 52% of the patients 
did not require topical treatment, while 27% of the patients 
required two or more topical glaucoma medications for 
adequate IOP control. In our study, the rate of post-opera-
tive drug use at final follow-up was lower in the hypotony 
group compared to the control group (11.8% vs. 42.9%). 
The number of glaucoma medications used at final post-
operative follow-up was also lower in the hypotony group 
(0.38±1.1 vs. 1±1.4) and the reduction from pre-operative 
number of glaucoma medications used was higher in the 
hypotony group (3.47±1.2 vs. 2.94±1.37). Based on the 
studies by Tunç et al.[17] and Bitrian et al.[37], the propor-
tion of patients who used glaucoma medication postoper-
atively was lower in our patients who developed hypotony. 
There are several studies indicating that MMC is a risk factor 
for post-trabeculectomy hypotony[38,39]. In addition, some 
studies have shown that higher dose and duration of intra-
operative MMC is associated with increased frequency of 
hypotony maculopathy[37]. Tunç et al.[17] included patients 
in whom antifibrotic agents were not used in their study, 
while we determined that MMC was used in 41.2% of the 
patients in our study. In addition, Tunç et al.[17] followed 
their patients until post-operative 6 months and reported 
the mean IOP at the last follow-up to be 15.32±2.96 mmHg. 
In our study, the mean IOP at post-operative 6 months was 
12±4 mmHg. This may explain why the patients in our study 
used fewer glaucoma medications later. On the other hand, 
all of the patients in the study by Bitrian et al.[37] received 
MMC, developed post-operative hypotony maculopathy, 
and underwent primary bleb revision. The mean IOP at the 
last follow-up reported in their study was from 1-year ex-
amination[37]. In our study, only three patients underwent 
bleb revision. Surgical revision in the patients in the study 
by Bitrian et al.[37] may have resulted in higher mean IOP 
levels later and the subsequent need to use post-operative 
drugs in more patients. However, our follow-up period was 
longer than that of Bitrian et al.[37] and so IOP data were not 
given for every year, only at the last follow-up. Therefore, 
we cannot compare the mean IOP levels at post-operative 
year 1 between the studies.

IOP may be low or high depending on whether CCT is in-
creased or decreased[40]. Corneal thinning is an important 
risk factor for glaucoma development[41]. The results of a 
meta-analysis indicated that CCT in normal eyes was 534 
µm[40]. Both of the patients in the hypotony group who 
required retrabeculectomy surgery had Stage 5 glaucoma 
and low CCT values, and the presence of central corneal 
thinning, advanced optic nerve head damage, and post-
trabeculectomy IOP of 21 mmHg despite using four glau-
coma medications contributed to the decision to perform 
retrabeculectomy. It has been shown that MMC-aug-
mented trabeculectomy can significantly reduce IOP in the 
short and medium term, with a favorable safety profile[42]. 
We think the fact that MMC was not used during primary 
trabeculectomy may have contributed to the need for a 
second surgery in the pseudoexfoliative glaucoma patient 
in the hypotony group who underwent retrabeculectomy. 
The patient’s retrabeculectomy was performed using MMC. 
Re-operation was shown to be associated with surgical 
complications in patients undergoing trabeculectomy[43]. 
Similarly, for the patient in the hypotony group who later 
underwent AGV implantation, we believe performing tra-
beculectomy without MMC and the patient’s previous 
glaucoma surgery (XEN® gel stent implantation) may also 
have been factors in the trabeculectomy failing and the 
patient undergoing AGV implantation. We think the pa-
tient’s ocular surface disorder also led to the indication for 
AGV implantation instead of initiating additional glaucoma 
medication. The patient in the control group who under-
went retrabeculectomy needed reoperation due to high 
IOP (34 mmHg) despite using four glaucoma medications.

Our study has several limitations. First, the study was retro-
spective and data were collected by reviewing the patient’s 
examination records. In addition, as a single-center study, 
the patient sample was small. However, the inclusion of a 
control group is a strength of our study. It will be benefi-
cial to conduct new studies with more patients and longer 
follow-up.

In conclusion, although post-trabeculectomy hypotony is 
regarded as a complication, it may have a positive side in 
terms of reducing the need to start antiglaucoma drugs or 
the number of drugs used. This may reduce our fear of hy-
potony as clinicians, provided that necessary precautions 
are taken against potential vision loss.
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