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Dear Sir,

P revious reports have illustrated reversible structural
changes in optic disc cupping, the lamina cribrosa, and

the retinal nerve fiber layer (RNFL) following glaucoma
surgery [1-3]. However, few studies have assessed changes in
macular thickness following such intervention. Our aim was
to investigate the impact of intraocular pressure (IOP)
reduction after glaucoma surgery on total macular thickness
utilizing spectral domain-optical coherence tomography
(SD-OCT) (Spectralis, Heidelberg Engineering, Carlsbad,
CA, USA). The Wills Eye Glaucoma Research Center
retrospectively reviewed the charts of glaucoma patients who
underwent trabeculectomy or tube shunt surgery between
January 2012 and February 2013. The institutional review
board of Wills Eye Hospital approved the study. Patients
were included if they had macular SD-OCT scans within one
year prior to and up to two years following surgery. Patients
with maculopathy, trauma to the eye, previous glaucoma
surgeries prior to 2012, or scans with image quality score
(Q) less than 16 were then excluded to determine the final
sample size [4]. The main outcome measures were the mean
IOP and the total macular thickness. A 2-sided paired test
was used to analyze the changes in these outcome measures.
Ten patients were included in the study. Baseline
characteristics and changes in mean IOP and total macular
thickness following surgery are shown in Table 1. The
majority of patients were diagnosed with primary open angle
glaucoma and underwent trabeculectomy. Prior to surgery,
mean IOP was 25.9 mm Hg (SD: 8.7 mm Hg). Mean total
macular thickness increased from 261 滋m to 271 滋m (SD:
17.3 滋m, =0.096) following a significant reduction in IOP
(SD: 6.2 mm Hg, <0.001). Following surgery, mean IOP

was 16.2 mm Hg (SD: 7.3 mm Hg). Seven out of 10 (70%)
patients showed increases in total macular thickness. There
was no correlation between the amount of IOP reduction and
change in macular thickness ( >0.20). Cystoid macular
edema was not noted in any of the scans.
A previous study has demonstrated reversible structural
changes in the optic disc, such as the cup-to-disc area ratio,
maximum cup depth, and neuroretinal rim volume, following
glaucoma surgery [1]. Additionally, prior investigations have
also shown decreases in the depth of the lamina cribrosa and
thickening of the peripapillary RNFL following successful
IOP reduction [2-3]. Our study shows a trend towards a
significant increase in mean total macular thickness in
patients who underwent trabeculectomy or tube shunt
surgery (Figure 1).
It is well established that axial length decreases significantly
following glaucoma surgery [2], along with a reduction in the
size of the eye. We hypothesize that when IOP is high, the
pressure applied on the scleral wall and retinal layers causes
diffuse retinal thinning. Once IOP is acutely reduced
following surgery, the retina thickens and partially regains its
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Table 1 Baseline characteristics and changes in mean IOP and total 
macular thickness following glaucoma surgery 

Variables Value (n=12) P 

Age ( sx ± ), a 72.9±8.8 N/A 

Sex, n (%)  N/A 

M 5 (50)  

F 5 (50)  

Race, n (%)  N/A 

Caucasian 7 (70)  

African American 3 (30)  

Diagnosis, n (%)  N/A 

Primary open angle glaucoma 9 (90)  

Chronic angle-closure glaucoma 1 (10)  

Surgery type, n (%)  N/A 

Trabeculectomy 7 (70)  

Combined cataract and trabeculectomy 
surgery 2 (20)  

Tube Shunt 1 (10)  
aChange in IOP, mean (95% CI), mm Hg -9.7 (-13.6, -5.8) <0.001 
aChange in total macular thickness, 
mean (95% CI), µm 10.2 (-0.54, 20.9) 0.096 

IOP: Intraocular pressure; N/A: Not applicable, CI: Confidence interval. 
aPostoperative minus preoperative. 
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Figure 1 Macular SD-OCT scans of a patient with substantial macular thickening following surgery A: Prior to surgery; B: 14mo
following surgery.

structure. It has also been suggested that peripapillary
swelling, due to a sudden postoperative IOP reduction, may
cause RNFL thickening[3]. However, this swelling is expected
to resolve over time.
Our results agree with recent reports showing macular
thickening 1mo following glaucoma surgery[5-6]. Nonetheless,
in our study, postoperative scans were conducted after an
average of 10.8 依5.3mo, which is the longest follow-up
period to date. Thus, our findings suggest that a change in
macular thickness may occur with IOP reduction after
surgery, but larger studies are needed to provide stronger
evidence.
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