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Abstract
Objectives: This study aimed to estimate the natural course of vitreomacular traction (VMT) disorder during a 6-month
follow-up using the high-resolution spectral-domain optical coherence tomography (SD-OCT). In addition, it attempted to
evaluate the visual and anatomical outcomes of the patients who underwent a follow-up or vitrectomy for VMT syndrome.
Materials and Methods: In this prospective study, 45 eyes from 45 patients with VMT syndrome underwent SD-OCT
imaging and eye examinations. All the patients were observed for the 6 subsequent months. Further, those patients who
demonstrated no spontaneous resolution of adhesion during this period underwent 3 port standard pars plana vitrectomy.
Two patients were excluded from the study, then all the remaining patients were observed for 12 months. The mean
observation period of all the patients was 18 months. Changes in visual acuity (VA) before and after the study were
compared between the 2 groups.
Results: The mean age of patients was 64.21 ± 7.712 years (51-80 years). After 6 months follow-up, 20 patients (44.45
%) represented the spontaneous release of VTM. Furthermore, mean LogMAR VA improved from 0.7042 ± 0.21 (Snellen’s
equivalent of 20/100) to 0.585 ± 78 (Snellen’s equivalent of 20/76). Baseline VA was greater than or equal to LogMAR VA
of 0.7 (Snellen’s equivalent of 20/100) in most of the patients who revealed a spontaneous resolution of VMT after a sixmonth follow-up. Moreover, all the patients with spontaneous release of VMT, indicated improvement in VA compared to
the baseline, from mean baseline LogMAR VA of 0.5650 (Snellen’s equivalent of 20/73) to 0.4700 (Snellen’s 20/59). Finally,
the mean baseline LogMAR VA improved from 0.8435 (Snellen’s equivalent 20/138) to 0.7000 (Snellen’s equivalent 20/100)
in vitrectomy group.
Conclusions: Approximately 44.5% of the patients demonstrated the spontaneous resolution of vitreoretinal adhesion
during the 6-month follow-up. The greater was the initial VA, the higher became the spontaneous separation rate, and
eventually a better visual outcome.
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Introduction
Vitreomacular traction (VMT) syndrome is an idiopathic
abnormality of the vitreoretinal interface in which
persistent adhesions exist between the vitreous and
the retina in the setting of a partial posterior vitreous
detachment (PVD). As the vitreous liquefies due to
age, vitreous detaches from the macula in normal eyes.
However, in some people, it continues to pull on areas
of the macula as the vitreous detaches peripherally,
which may cause cystoid changes in the neurosensory
retina (1,2).
Additionally, vitreoretinal adhesions transmit tractional
forces to the retina from the vitreous body. In addition, the
traction itself may induce various changes in macula such
as macular surface wrinkling, tractional cystoid macular
edema, chronic cystoid macular changes, retinoschisis,
foveal cavitation, tractional macular detachment, and

macular holes (1-5).
VMT is characterized by some clinical symptoms such
as metamorphopsia, photopsia, micropsia, and decreased
visual acuity (VA) (1,2). Diagnosis of VMT may be
challenging by biomicroscopy, especially when the area
of vitreoretinal attachment is wide. Recently, optical
coherence tomography (OCT) has become the most
useful decisive tool in diagnosing and determining the
extent of VMT and thus directing the treatment towards
it2, 3. Based on the results of several studies regarding
the OCT examination, the prevalence of VMT was (2.3
± 0.2%) per eye or (2.4 ± 0.3%) per subject. Further, it
was higher in older population compared to the young,
associated with age, and was significantly more common
in postmenopausal women (2,6,7).
Recently, the international vitreomacular traction
study (IVTS) group convened to support an OCT-based
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anatomic classification system for diseases. In the newest
classification system, VMT definition contained three
aspects including the evidence of PVD from the retinal
surface, macular attachment of the vitreous cortex within
a 3 mm radius of the fovea, and association of attachment
with distortion of the foveal surface, intraretinal structural
changes, and/or elevation of the fovea above the retinal
pigment epithelium, but no full-thickness interruption of
all retinal layers. Furthermore, VMT can be sub-classified
by the diameter of vitreous attachment to the macular
surface as measured by the OCT. In addition, it is defined
as focal or broad with the attachment of 1500 μM or less
or more than 1500 μM (2,8).
Eyes with VMT syndrome can be managed by
observation, vitrectomy, and recently, by intravitreal
expansile gases (SF6, C3F8) injection and nonsurgical
treatment of VMT using enzymatic vitreolysis by
intravitreal ocriplasmin (Jetrea) injection (9).
In some cases of VMT, spontaneous uneventful
complete PVD and separation of the vitreous from
the macular surface can occur concurrently leading to
subsequent absorption of the intraretinal and subretinal
fluid and restoration of normal vision (8,10). Recent
studies based on OCT demonstrated that spontaneous
separation might be more common than what was
previously expected (11,12). Previously, the prevalence of
spontaneous PVD was reported as 0%-11% while today,
the spontaneous separation rate is reported as high as
47% using the spectral domain OCT (13-17). Odrobina
et al observed a high rate of VMT in eyes without ERMs
and with less vitreous surface adhesion, therefore they
proposed that persistence of ERM on OCT and vitreous
surface adhesion might be the prognostic factors for the
spontaneous separation of VMT (17). However, in most
eyes, VMT persists and vitrectomy may be an effective
treatment option for patients with higher vitreous surface
adhesion or coexisting ERM and symptomatic VMT
(18,19). Moreover, surgical intervention is suggested when
the persistence of symptomatic vitreoretinal traction
is longer than 3–6 months and causes severe visual
disturbance (2,20,21). Vitrectomy is more successful in
the resolution of VMT and can lead to cataract formation,
retinal tear or detachment, and epiretinal membrane
formation. Therefore, the present prospective quasiexperimental study sought to evaluate the visual and
structural outcomes of patients who underwent follow-up
or vitrectomy for VMT syndrome.
Materials and Methods
A total of 45 patients who were diagnosed with VMT
referring to the retinal clinic of Nikookary eye hospital of
Tabriz University of Medical Sciences were selected for the
purpose of the study. All the patients (45 eyes) underwent
ophthalmic examination, namely, best corrected visual
acuity (BCVA) and slit lamp biomicroscopy and spectraldomain optical coherence tomography (SD-OCT,
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Heidelberg Engineering, Heidelberg, Germany).
The inclusion criterion was the presence of VMT based
on the IVTS group definition. Additionally, the exclusion
criteria were the presence of any concurrent ocular
disease, previous ocular surgery on the studied eye, and
previous treatment for VMT and media opacities.
All the patients were followed for 6 months and then
were evaluated by measuring the VA and SD-OCT. The
spontaneous release of VMT was observed on SD-OCT
in 20 patients out of 45 study population. The remaining
25 patients who suffered a loss of VA in 6 months or had
VA ≤20/200 underwent standard three-port pars plana
vitrectomy (PPV) surgery with induction of PVD. Two
patients out of the 25 patients who underwent surgery
were excluded from the study because of not participating
in the follow-up program. All the patients were reevaluated after 1 year using the SD-OCT and measuring
the VA.
To analyze the obtained data, patients were divided
into 2 groups including patients who were followed up
and those who were operated later. Then, the first group
(the follow-up patients) were compared to those who had
standard three port PPV surgery, and the obtained results
were analyzed in terms of changes in their VA. The main
outcome measures contained BCVA and VMT release on
SD-OCT.
Demographic information of the patients in both
groups are listed in Table 1. In addition, the comparatıve
demographic characteristics between the 2 groups are
provided in Table 2. As shown in Table 2, concerning the
participants’ age and gender, both groups are almost the
same, and there is no statistically significant difference
between these 2 groups. Statistical analysis was performed
using the Mann-Whitney test in order to compare the
mean amounts of BCVA (LogMAR) in both groups. The
results were considered statistically significant at P < 0.05.
Results
Totally, 45 patients with VMT were examined in the
present study out of whom 2 of them were excluded. The
mean age of the patients was 64.21 ± 7.712 years, namely,
they were within the age range of 51–80 years. Concerning
their gender, twenty patients were females while 23 of
them were males. The mean duration of follow-up was
18 months. Further, the mean baseline LogMAR VA was
0.7042 ± 0.21 (Snellen’s equivalent of 20/100) which was
finally improved to 0.585 ± 78 (Snellen’s equivalent of
20/76). After 6 months of follow-up, 20 patients (44.45%)
demonstrated spontaneous release of VMT based on SDOCT (Figure 1A and 1B). Average baseline LogMAR VA
in this group was 0.5650 ± 0.2412 (Snellen’s equivalent of
20/73). However, 25 patients (55.6%) who undergone three
port PPV surgery (surgery group) were still experiencing
the adhesion. The average baseline LogMAR VA in this
group was 0.8435 ± 0.19265 (Snellen’s equivalent of
20/139), which is not satisfactory.
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Table 1. Demographic Characteristics of the Patients

A

No.

Age

Gender

BCVA

1

67

M

20/60

2

78

F

20/200

3

56

M

20/100

4

55

M

20/50

5

59

M

20/200

6

70

F

20/100

7

68

F

20/60

8

66

M

20/100

9

69

F

20/200

10

79

M

20/200

11

60

F

20/40

12

59

M

20/100

13

66

F

20/63

14

67

F

20/50

15

75

M

20/100

16

73

M

20/40

17

80

M

20/60

18

65

F

20/200

19

64

M

20/60

20

69

F

20/200

21

55

F

20/60

22

69

M

20/50

23

69

M

20/100

24

50

F

20/200

25

62

M

20/200

26

60

F

20/100

27

58

F

20/200

28

68

M

20/100

29

55

M

20/200

30

58

M

20/30

31

51

F

20/60

32

59

F

20/200

33

67

F

20/40

34

70

M

20/200

35

66

F

20/200

36

69

M

20/200

37

66

F

20/100

38

64

M

20/10000

39

61

M

20/200

40

55

M

20/100

41

64

F

20/60

42

69

M

20/100

43

51

F

20/100

44

49

M

20/100

45

70

F

20/200

Abbreviation: BCVA, best-corrected visual acuity.

PPV

Follow up

Gender, No. (%)

P Value
0.43

Female

12 (52.2)

8 (40.0)

Male

11 (47.8)

12 (60.0)

Mean age

63.1739

65.2500

Abbreviation: PPV, Pars plana vitrectomy.

0.52

B

Figure 1. (A) The eye image of patient No.11 suffering from VMT.
(B) The OCT image, which illustrates the spontaneous separation
of VMT and the resolution of retinal changes for the following four
months.

Baseline VA was greater than or equal to LogMAR
VA 0.7 (Snellen’s equivalent of 20/100) in most patients
(85%) who represented a spontaneous resolution of VMT
after a 6-month follow-up and only 3 patients (15%)
had a LogMAR VA of less than 0.7 (Snellen’s equivalent
of 20/100). No surgery was performed on these patients
despite the low baseline VA which was related to the
spontaneous resolution. A number of 18 patients (78%)
out of those patients who underwent surgery, had suffered
a loss of VA during the first 6 months of follow-up.
Furthermore, preoperative VA was less than 20/100 for all
the patients who underwent vitrectomy except for 2 after
this period. Moreover, thirteen patients (57%) suffered
from the initial VA of less than 20/100 while 7 patients
(30%) had the VA acuıty between 20/66-20/100. Finally,
the remaining patients had VA of greater than 20/66.
At the end of the study, all the patients with spontaneous
release of VMT who were followed, demonstrated
improvement in VA compared to the baseline, that
is, their VA modified from mean baseline LogMAR
VA of 0.5650 (Snellen’s equivalent of 20/73) to 0.4700
(Snellen’s equivalent of 20/59). Additionally, in vitrectomy
group, the mean baseline LogMAR VA improved from
0.8435 (Snellen’s equivalent 20/138) to 0.7000 (Snellen’s
equivalent 20/100) at the end of the study. The VA of 11
patients (48%) out of a total of 23 cases improved by ≥
2 lines while in 9 of the patients (39%) no changes were
observed in this regard and the remaining 3 patients
(13%) represented deterioration in VA compared to the
baseline. However, all the patients in the follow-up group
finally demonstrated an improvement in VA compared to
the baseline. Eventually, spontaneous or surgical release of
VMT was observed in all the patients. The baseline and
final VA in the follow-up group were significantly greater
than those of the vitrectomy group (P < 0.001 & < 0.001,
respectively). In other words, the final VA improved in
both groups compared to the baseline VA (Table 3).
However, the final changes in VA of the follow-up group
were significantly better than those of the surgical group
compared to the baseline (P = 0.02). The obtained data in
this regard are presented in Table 4.
Sixteen patients had LogMAR VA ≤1.0 (Snellen’s
equivalent of ≤20/200). Among these 16 patients, the
spontaneous release occurred in 3 cases (18%) while
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Table 3. Comparison of the Baseline and Final Best Corrected Visual Acuity Between Both Groups

BCVA

Final BCVA

PPV/Follow up

N

Mean

Standard Deviation

Standard Error Mean

P Value

PPV

23

0.8435

0.19265

0.04017

< 0.001

Follow up

20

0.5650

0.24121

0.05394

PPV

23

0.7000

0.26285

0.05481

Follow up

20

0.4700

1.30317

0.29140

< 0.001

Abbreviations: BCVA, best-corrected visual acuity; PPV, Pars plana vitrectomy.

Table 4. Final Visual Acuity Change Compared to the Baseline in Both Groups
Change in BCVA

N.

Mean

Standard Deviation

Standard Error Mean

P Value

PPV

23

0.1435

0.26428

0.05511

0.02

FU

20

0.0950

1.28932

0.28830

Abbreviations: BCVA, best-corrected visual acuity; PPV, Pars plana vitrectomy.

vitrectomy was performed on the remaining13 patients
(82%). Based on the results, mean BCVA improved by 3.5
lines in spontaneous release of VMA while it enhanced
only by 0.6 lines in the vitrectomized eyes. Over the followup period, unfavorable anatomical outcomes occurred in
4 (9.3%) eyes. The cataract developed in 3 eyes and 1 case
after PPV and ERM, respectively.
Discussion
At present, reviewing the details of the vitreomacular
interface is easily possible with the advent of highresolution OCT. However, the diagnosis of this disease was
really difficult before the availability of high-resolution
OCT. In addition, in previous studies, spontaneous release
of VMT was reported considerably less than that of the
recent studies.
At the current study, by utilizing the SD-OCT,
approximately 44.5% of the patients demonstrated the
spontaneous resolution of vitreoretinal adhesion during
the 6-month follow-up. This is similar to the result of
Odrobina at el who claimed that the rate of spontaneous
separation was 47% at a mean follow-up time of 8 months
(17). However, Hikichi et al retrospectively studied 53
consecutive eyes with symptomatic VMT without using
high-resolution OCT (4) and reported the separation rate
as 11% with a resolution of symptoms after a 15-month
follow-up, which was considerably lower than that of the
current study. Further, Tzu et al pinpointed a spontaneous
resolution of VMT 32% with regard to 230 eyes, at a mean
time of 18 months follow-up (22).
In the present study, the baseline LogMAR VA was
greater than 1.0 (> 20/200) in patients with spontaneous
release of VMT (85%) or initial LogMAR VA and only 62%
of the patients represented the spontaneous resolution
of VMT. Furthermore, Koerner and Garweg observed a
series of 50 patients and found that postoperative VA of
20/50 or better was achieved only in 66% of the eyes with
preoperative LogMAR VA of better than 0.7 (>20/100)
(23).
94

As regards the patients of the current study, 13 of them
(57%) who underwent vitrectomy had the initial LogMAR
VA of equal to/ less than 1.0 due to the continued adhesion
after the six-month follow-up (≤20/200). Moreover,
82% of patients with LogMAR VA of less than/equal to
1.0 (≤20/200) continued the adherence and therefore
underwent vitrectomy surgery. Based on the data,
vitrectomy is regarded as a proper choice for patients with
LogMAR VA less than/equal to 1.0 (≤20/200) due to VMT.
Finally, improvement in VA was observed in 72% of
the patients compared to the baseline, which was 100%
for those patients who had spontaneous release while it
was only 48% for the vitrectomy group. Additionally, it
was nearly 100% in vitrectomy group compared to the
preoperative period. This is in line with the findings of
Yamada and Kishi who described the improvement of ≥2
lines in VA after the surgery in 63% of the eyes (n = 14)
with VMT syndrome (24). In a similar study, Smiddy et al
investigated 16 eyes with VMT undergoing PPV to release
of vitreoretinal traction on the macula out of which 10
eyes (63%) had improvement of at least 2 lines (25).
In every human attempt, no doubt, there exist some
limitations and strengths which need to be acknowledged.
With a limited number of study cases, the results may not be
generalized. As a result, similar studies focusing on larger
sample sizes are subject to further investigation. However,
selecting a prospective type of study and the proper time
of follow-up was considered the main advantages of this
study compared to other similar studies.
Conclusions
Generally, the rate of spontaneous resolution with the
availability of SD-OCT was found to be higher than
before (i.e., 40-50% vs. 10-11%). In addition, initial VA
can be used as a prognostic factor for disease progression.
In other words, the lower initial VA is less likely to be
separated spontaneously. Further, it is better for patients
with VA of less than 20/100 to be the candidate for surgery.
Other patients are recommended to be followed up for 3-6
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months and if the adhesion is continued, then they should
undergo the surgery.
13.
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