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Purpose: To prospectively investigate the incidence of post-
operative ptosis following trabeculectomy by comparing pre-
operative and postoperative margin reflex distance (MRD), and to
analyze the clinical factors associated with ptosis.

Patients and Methods: Patients who underwent trabeculectomy with
mitomycin C in unilateral eye between 2010 and 2012 were enrolled.
MRD was measured before and 3 and 6 months after trabeculec-
tomy. The MRD is the distance between the light reflex at central
cornea and the upper eyelid margin when the patient gazed at a pen
light placed 50 cm away straightly. Postoperative ptosis was defined
as a decrease in MRDZ2mm from preoperative level. The corre-
lation among DMRD (difference between preoperative and 6mo
postoperative MRD) and clinical factors comprising age, spherical
equivalent, preoperative MRD, 6-month postoperative intraocular
pressure (IOP), and IOP reduction (difference between preoperative
and 6mo postoperative IOP) was analyzed.

Results: Thirty-six patients (36 eyes) were analyzed. Preoperative
median MRD was not different between the operated eye and
nonoperated fellow eye (both 4.0mm, P=0.65). The 3- and 6-
month postoperative MRD in the operated eye were significantly
reduced compared with preoperative MRD (3.0mm, P=0.04 and
2.5mm, P=0.01, respectively). The 3- and 6-month postoperative
MRD in the nonoperated eye were not different from preoperative
MRD (4.0mm, P=0.81 and 4.0mm, P=0.85, respectively). The
incidence of ptosis at 6 months after operation was 19% (7 of 36
eyes). The IOP was significantly decreased at 3 and 6 months after
operation (both P<0.01). No correlation was observed between
DMRD and all the factors analyzed.

Conclusions: Ptosis is a major complication following trabeculec-
tomy with mitomycin C, with an incidence of 19% at 6 months
after operation.
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Trabeculectomy has become the most common procedure
for surgical management of glaucoma that cannot be

controlled with medical or laser treatment. Although

trabeculectomy with mitomycin C has been reported to
achieve control of intraocular pressure (IOP) in 60% to
71% of the patients at 3 to 8 years after operation,1–4

various postoperative complications including corneal
astigmatism, dellen, cataract, and bleb-related infection
may occur despite good control of IOP.5,6

Ptosis is also a postoperative complication following
trabeculectomy. The incidence has been reported to range
from 8% to 12% at 1 month to several years after oper-
ation.7–9 Among these previous reports, the only pro-
spective study did not specify the definition of ptosis,7 and
the 2 studies that reported the incidence of ptosis as defined
by a change in margin reflex distance (MRD) before and
after trabeculectomy were retrospective in design.8,9

Moreover, the clinical factors associated with the develop-
ment of ptosis have not been investigated in detail.

The purpose of the present study was to prospectively
investigate the incidence of postoperative ptosis following
trabeculectomy by measuring the MRD before and after
surgery, and to analyze the clinical factors associated with
the development of ptosis.

MATERIALS AND METHODS

Subjects
Patients who underwent trabeculectomy in unilateral

eye performed by the same surgeon (K.M.) between 2010
and 2012 at Tokyo Medical University Hospital were
enrolled. Patients with a history of intraocular surgery
including laser treatment, a history of extraocular surgery
involving the orbit or eyelid, or endocrinological or neuro-
logical diseases that affect the eyelid morphology were
excluded. Patients who underwent other procedures simul-
taneously, or required additional intraocular surgery in
bilateral eyes within 6 months after the primary trabeculec-
tomy were also excluded. The present study was approved by
the ethical committee of Tokyo Medical University (Appli-
cation No. 1986). The study was conducted in compliance
with the Helsinki of Declaration. All patients gave informed
consent before participation in the study.

In all patients, MRD in both eyes were measured by
the same and unblinded examiner (A.N.-T.) before trabe-
culectomy, and 3 and 6 months after trabeculectomy. The
MRD is the distance between the light reflex at central
cornea and the upper eyelid margin when the patient gazed
at a pen light placed 50 cm away straightly. Postoperative
ptosis was defined as a decrease in MRD of Z2mm from
the preoperative level.

Trabeculectomy Procedure
A sliding type lid speculum was used to open the eyelids.

After instilling 4% lidocaine eye drops (Xylocaine Ophthalmic
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Solution 4%; AstraZeneca K.K., Osaka), a fornix-based con-
junctival flap was constructed at the superior temporal quad-
rant. Conjunctiva and Tenon capsule were dissected together
from the sclera, and 1.5mL of 2% lidocaine (Lidocaine for
Intravenous Injection 2% Syringe; Terumo Co. Ltd., Tokyo)
was injected into sub-Tenon capsule with a blunt injection
needle. After cauterizing the blood vessel on the surface of the
sclera, a scleral flap one half the thickness of the sclera was
made. The shape of the scleral flap was square, and its size was
approximately 3�3mm. Small pieces of surgical sponge
soaked in mitomycin C (Mitomycin Injection 2mg; Kyowa
Hakko Kirin Co. Ltd., Tokyo) dissolved in saline to a con-
centration of 0.4mg/mL (0.04%) were placed under the con-
junctival flap for 3 minutes. After the sponge pieces were
removed, the area was irrigated with a balanced salt solution.
At the edge of the corneoscleral bed, a block of clear corneal
and trabecular meshwork tissue was removed and peripheral
iridectomy was performed. The scleral flap was sutured using
10-0 nylon with spatula needle (10-0 Nylon Black Mono, with
needle, code 1404; Mani Co. Ltd., Tochigi), adjusted so that no
shallowing of the anterior chamber was observed. The con-
junctival flap was closed using 10-0 nylon suture. All these
procedures were performed without a bridle suture through the
superior rectus muscle or holding the muscle by forceps. When
necessary, the eyeball was stabilized by a 7-0 silk (Alcon Suture
Silk; Alcon Japan Co. Ltd., Tokyo) suture placed at the
peripheral cornea.

Postoperative IOP increase was controlled by eye
globe massage, laser suture lysis, and/or needling. Post-
operative hypotony was managed by transconjunctival
resuturing of the scleral flap10 or compression suture11

when necessary. Levofloxacin (Cravit ophthalmic solution;
Santen Pharmaceutical, Osaka, Japan) and 0.1% betame-
thasone (Rinderon ophthalmic solution; Shionogi, Osaka,

Japan) were prescribed as postoperative medications to be
taken 4 times daily for 3 months.

Outcome Measures and Statistical Analyses
Mann-Whitney U tests were used to compare pre-

operative MRD versus 3- and 6-month postoperative MRD
in both eyes, and paired t tests were used to compare pre-
operative IOP versus 3- and 6-month postoperative IOP in
the operated eye. Postoperative ptosis in the operated eye
was defined as a decrease in MRD of Z2mm compared
with preoperative level, and the incidence of 6-month
postoperative ptosis was calculated. Wilcoxon signed-rank
tests were used to compare the preoperative and 3- and 6-
month postoperative MRD of the operated eye with those
of the nonoperated eye. Spearman correlation was used to
investigate correlation among DMRD (difference between
preoperative MRD and 6mo postoperative MRD) and
clinical factors comprising age, spherical equivalent, pre-
operative MRD, 6-month postoperative IOP, and IOP
reduction (difference between preoperative IOP and 6mo
postoperative IOP). Statistical analyses of all data were
performed using MedCalc version 12.1.4.0 (MedCalc
Software bvba, Mariakerke, Belgium). A P-value <0.05
was considered significant.

RESULTS

Clinical Findings of Subjects
Initially 37 patients (37 eyes) were enrolled. Among

them, 1 patient was transferred to another hospital 4
months after trabeculectomy. Eventually, 36 patients (36
eyes) were analyzed. All patients were Japanese. The patient
background is shown in Table 1. None of the patients had
intraoperative complications. During operation, suturing at
the peripheral cornea to stabilize the eyeball was done in 5
patients. During 6 months after operation, laser suture lysis
was conducted in 26 eyes and needling in 4 eyes for control
of IOP increase. For management of hypotony, trans-
conjunctival scleral flap resuturing was performed in 6 eyes,
and compression suture in 1 eye.

Comparisons of MRD and IOP
TheMRD and IOP measured before and after operation

are shown in Table 2, and the box-and-whisker plots for
MRD measured before and after operation are presented
in Figure 1. Preoperative MRD did not differ between the
operated and nonoperated eyes. In the operated eye, the 3-
and 6-month postoperative MRD were significantly reduced

TABLE 1. Patient Background

Age (y) 52.0±7.7 (37-66)
Sex (male:female) 23:13
Disease type (POAG:SG) 25:11*
Spherical equivalent (D) �6.40±5.15 (�20.00 to +0.50)
Preoperative IOP (mm Hg) 18.7±8.3 (12-42)

Data are expressed as mean±SD (range) or ratio.
*Comprising glaucoma secondary to uveitis in 10 eyes and neovascular

glaucoma in 1 eye.
IOP indicates intraocular pressure; POAG, primary open-angle glau-

coma; SG, secondary glaucoma.

TABLE 2. MRD and IOP Measured Before and After Trabeculectomy

MRD (mm)

Operated eye Nonoperated eye P* IOP (mm Hg)

Preoperative 4.0 (1.0-6.0) 4.0 (1.0-6.0) 0.65 18.7±8.3 (12-42)
3mo postoperative 3.0 (0-6.5) 4.0 (1.0-6.0) <0.01 7.9±3.3 (1-16)
Pw 0.04 0.81 <0.01
6mo postoperative 2.5 (0-6.0) 4.0 (0.5-6.0) <0.01 8.4±3.4 (4-16)
Pz 0.01 0.85 <0.01

Data of MRD are expressed as median (minimum-maximum). Data of IOP are expressed as mean±SD (minimum-maximum).
*Operated eye versus nonoperated eye, Wilcoxon signed-rank test.
wPreoperative versus 3-month postoperative, Mann-Whitney U test.
zPreoperative versus 6-month postoperative, Mann-Whitney U test.
IOP indicates intraocular pressure; MRD, margin reflex distance.
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compared with preoperative MRD. The 3- and 6-month
postoperative MRD of the operated eye were significantly
lower than those of the nonoperated eye. The IOP of the
operated eye was reduced significantly after operation.

The histograms of DMRD at 3 and 6 months after
operation are shown in Figure 2. Five of 36 eyes (14%) at 3
months, and 7 of 36 eyes (19%) at 6 months after operation
had MRD reduced by Z2mm compared with preoperative
MRD, hence the incidence of ptosis was 19%.

Relationship Between Change in MRD and
Clinical Factors

Table 3 shows the correlation between DMRD and
clinical factors comprising age, spherical equivalent, pre-
operative MRD, 6-month postoperative IOP, and IOP
reduction. The correlation observed between DMRD and
all the factors was weak.

DISCUSSION
We conducted a prospective study to examine the inci-

dence of ptosis following trabeculectomy with mitomycin C.
Our results showed significant decreases in MRD after tra-
beculectomy when compared with preoperative MRD and
when compared with MRD of the nonoperated eyes. The
incidence of ptosis at 6 months after operation was 19%, and
no clinical factor associated with ptosis was identified.

The incidence of ptosis after trabeculectomy has been
reported to range from 8% to 12% at 1 month to several
years postoperatively.7–9 Among these previous reports, the
only prospective study by Jampel et al7 examined the early

complications of 465 eyes that underwent trabeculectomy
among subjects entered in a multicenter randomized con-
trolled trial comparing trabeculectomy versus topical
medications as the initial treatment for open-angle glau-
coma; the Collaborative Initial Glaucoma Treatment
Study. Ptosis occurred at a frequency of 12% in the first
month after operation, but this report did not specify the
diagnostic criteria of ptosis, and ptosis was judged sub-
jectively by the examiners. In contrast, 2 retrospective
studies that examined the frequency of ptosis following
trabeculectomy defined ptosis as a decrease in MRD of
Z2mm from preoperative level. The incidence of ptosis at
6 months after trabeculectomy was 11% (n=105 eyes) in
the study by Song et al8 and 8% (n=13 eyes) in the study
by Altieri et al.9 Our prospective study demonstrated an
incidence of ptosis of 19% at 6 months following trabecu-
lectomy. We cannot explain the higher incidence of ptosis in
our study than in previous reports.

Although there is no report that compares the inci-
dence of postoperative ptosis for trabeculectomy with that
for other intraocular surgeries, ptosis seems to occur at a
higher frequency following trabeculectomy than after cat-
aract surgery. Altieri et al9 found that ptosis occurred in 4
of 97 eyes (4%) that underwent phacoemulsification and
intraocular lens implantation compared with 1 in 13 eyes
(8%) that underwent trabeculectomy (no statistical com-
parison). Other studies also reported that postoperative
ptosis occurred after cataract surgery at rates ranging from
5% to 14%,12–15 and the surgeries in these studies used
larger incisions and regional anesthesia. The frequency of
ptosis is expected to be even lower in recent cataract sur-
geries, which use small incisions under topical anesthesia.
Hence the incidence of ptosis following trabeculectomy is
speculated to be higher than after cataract surgery.

FIGURE 1. Box-and-whisker plots showing the distribution pro-
files of MRD measured before and after operation. The box
encloses the 25th to 75th percentile of the data; whiskers define
lowest and highest observation. The line through the box is the
median. Outlier points are not shown. MRD indicates margin
reflex distance.

FIGURE 2. Histogram of DMRD at 3 and 6 months after operation. MRD indicates margin reflex distance; DMRD, difference between
preoperative MRD and 6-month postoperative MRD.

TABLE 3. Correlation Between DMRD and Clinical Factors

Clinical Factors rs* 95% Confidence Interval P

Age 0.19 �0.15 to 0.49 0.26
Spherical equivalent 0.37 0.05 to 0.62 0.03
Preoperative MRD 0.20 �0.14 to 0.50 0.24
6mo postoperative IOP 0.25 �0.08 to 0.54 0.14
IOP reduction 0.13 �0.21 to 0.44 0.45

DMRD: difference between preoperative MRD and 6-month post-
operative MRD.

IOP reduction: difference between preoperative IOP and 6-month
postoperative IOP.

*Coefficient of Spearman correlation.
IOP indicates intraocular pressure; MRD, margin reflex distance.
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In general, ptosis that arises after ophthalmic surgeries
are associated with myogenic or neurogenic factors due to
anesthetic effects, mechanical factors due to edema or
hematoma of the eyelid, or aponeurotic factors due to
traction on the aponeurosis of the levator palpebrae muscle
separating it from the tarsal plate.16,17 Whereas ptosis
caused by myogenic, neurogenic, or mechanical factors
would improve with time after operation, ptosis caused by
aponeurotic factor likely persists. Traction on the levator
aponeurosis has been reported to be caused by traction of
the superior rectus muscle complex by bridle suture or
forceps, traction due to the lid speculum, or excessive
infraduction.13,15,18 In trabeculectomy, the above-men-
tioned manipulations are often necessary to obtain an
adequate surgical field, which may partially account for the
high incidence of ptosis. In addition, use of antimetabolites,
postoperative globe massage or needling, chronic stim-
ulation of the eyelid by the filtering bleb, and other factors
may also contribute to the high incidence. Further analysis
of the association of these factors with ptosis is necessary.

In the present study, no correlation was observed
between DMRD and any of the clinical factors studied,
comprising age, spherical equivalent, preoperative MRD, 6-
month postoperative IOP, and IOP reduction. Moreover,
the existence of intraoperative traction suture at the
peripheral cornea or postoperative intervention (laser
suture lysis, needling, transconjunctival scleral flap resu-
turing, or compression suture) did not affect the incidence
of ptosis (the data are not shown). This may be due to
several factors such as the small number of cases in this
series, subjects limited to younger patients who underwent
trabeculectomy only, and short follow-up period. Further
study is required.

This study has several limitations. First, postoperative
observation was conducted for a short period of 6 months,
and MRD was measured by unblinded examiner. Second,
to exclude the effect of other surgical modalities, patients
undergoing simultaneous trabeculectomy and cataract
surgery as well as those with a history of ocular surgery
were excluded, which prevented entry of elderly patients. As
older persons tend to have weakened elevator aponeurosis,
there is a possibility that the incidence of postoperative
ptosis increases with age, but this possibility could not be
examined in the present study. Third, the morphology and
property of the filtering bleb may also affect the incidence
of ptosis. However, the morphology of the filtering bleb
varied diversely among patients, and could not be grouped
easily for analysis. Further observer-masked study should
include elderly patients, observation for a prolonged
period, and analysis of the relationship between bleb find-
ings and ptosis.

In the present prospective study that examined the
incidence of ptosis following trabeculectomy by measuring
preoperative and postoperative MRD, ptosis was observed
in 19% of the patients at 6 months after trabeculectomy.
For glaucoma patients with visual field defect, the

additional visual field impairment due to ptosis will further
decrease the quality of vision. Attention has to be given to
ptosis as a major complication following trabeculectomy
with mitomycin C.
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