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ABSTRACT

Objective: To examine the clinical features and outcomes of pars plana
vitrectomy for full-thickness macular hole (MH) in patients with type 2 macular

telangiectasia (MacTel).

Methods: Retrospective, interventional case series of consecutive patients
with MacTel type 2 who underwent surgical repair of full thickness macular
holes from January 2015 to January 2021 at a busy vitreoretinal surgery
practice. The rate of macular hole closure, and visual outcome following

repair were evaluated.

Results: Eight eyes of MacTel patients with full thickness macular holes were
identified; however, 4 of these eyes did not meet inclusion criteria (i.e.
no surgical intervention, or inadequate follow up after surgical intervention).
Macular hole closure was achieved in 100% of eyes, with one eye requiring
multiple surgeries to obtain closure. The mean preoperative visual acuity
was 0.775 logMAR units (20/119 Snellen Equivalent) and improved to
0.725 logMAR units (20/106 Snellen Equivalent, Wilcoxon test, p=0.854),
at the last known follow-up after macular hole repair. Overall, 50% patients
had improvement in visual acuity at the final postoperative visit. There

were no cases of postoperative retinal tears, breaks, or endophthalmitis.

Conclusions: Macular hole formation in patients with Macular telangiectasia
type 2 is rare. Macular hole closure was eventually achieved in 100% of
eyes. Although favorable anatomic results can be obtained with vitrectomy

surgery, the postoperative visual gains are variable.
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Introduction

Macular telangiectasia is a condition of the retina
that is characterized by abnormalities in the perifoveal
blood vessels."0 It was first described as idiopathic
juxtafoveolar retinal telangiectasis by Gass in 1968."
2|t was later classified into different types. There are
3 types of macular telangiectasia with type 2 (MacTel)
being the most common.™ MacTel causes bilateral
foveal degeneration and is characterized by
neurosensory atrophy, alterations of the macular
capillary network, and foveal cystic changes most
evident on optical coherence tomography (OCT).
Patients usually are diagnosed in or after their fourth
decade of life with symptoms such as metamorphopsia

and decreased ability to read.’"

The etiology of MacTel is still unknown although
recent reports have focused on Mueller cell
primary
degeneration.®'® Another study by Gantner et al

abnormalities rather than capillary
looked at serine and lipid metabolism as part of the
pathophysiology of MacTel finding that these patients

typically have low serine levels.'®"

Idiopathic full-thickness macular holes (FTMH) are a
common source of central vision loss in older adults
without any other macular pathology. Idiopathic
FTMH have an extremely high rate of successful
closure with modern surgical techniques.’ In MacTel,
full-thickness macular holes are a rare complication
that can cause further visual dysfunction. Due to the
limited number of reported cases, there is a lack of
data on the ultimate surgical and visual outcomes
for MacTel associated FTMH. To our knowledge,
there have only been 12 studies with a total of 38
eyes reporting outcomes for surgical repair of FTMH
associated with MacTel. Based on these studies,
the macular hole is far less likely to remain closed
following surgical repair in the presence of MacTel
(50%) as compared to idiopathic macular holes
(closure rates >90%)."8

We present the visual and surgical outcomes of our
patients in a vitreoretinal private practice. The authors
also compare our surgical results with those previously

reported cases.

Methods

A retrospective chart and electronic medical record
review of patients with MacTel type 2 undergoing
surgical repair for macular hole with 23- or 25-gauge
pars plana vitrectomy at a busy, multiple-physician
vitreoretinal surgery practice from January 2015 to
January 2021 were reviewed. Due to the prevalence
of this disease process a six year time frame was
determined to be adequate to identify enough
patients to meet the inclusion criteria.

Institutional Review Board (IRB) approval for this
HIPAA-compliant, retrospective analysis was obtained
from Advarra Institutional Review Board for Human
Subjects Research, and the study adhered to the
tenets set forth in the Declaration of Helsinki.
Informed consent was not required due to the

retrospective nature of this study.

The patients with MacTel type 2 were identified by
the ICD-9 codes 362.15, and ICD-10 code H35.079.
All cases undergoing macular hole repair were
identified using CPT codes 67042. Chart review of
clinic notes, operative reports, and surgical logs

were used to confirm these cases.

For macular hole repair, all patients underwent 23-
or 25-gauge PPV with internal limiting membrane
peeling, gas tamponade, and post-operative face
down positioning. Demographic data (including
age and gender), initial ophthalmic presentation,
presence of posterior vitreous detachment (PVD)
and ERM, ophthalmic findings, and any postoperative

complications were recorded.

All patients underwent examination on postoperative
day 1, week 1, and month 1 after surgery. A minimum
follow-up duration of 3-months was required to
evaluate surgical outcomes, including MH closure
rate and visual acuity (VA) improvement (Snellen).
Exclusion criteria included history of venous or
arterial occlusive disease and advanced glaucoma.

The mean and standard deviation of preoperative
and postoperative vision were calculated after the

conversion to the logarithm of minimum angle of
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resolution (logMAR) equivalent of each patient's
Snellen visual acuity. Visual acuity was recorded at
time of MH diagnosis and at the most recent visit
following MH surgery. The paired t-test was used
to compare VA between the preoperative values,
specifically prior to the repair of the MH and those
obtained following surgery at the most recent visit.
In all analyses, a two-tailed P value of less than 0.05
was considered statistically significant.

Results

There were a total of 1261 MH repairs during the
study period, of which eight had MacTel type 2
during the 6-year study period. Four of the 8 patients
met the study criteria of having a MacTel type 2
diagnosis, undergoing vitrectomy repair of a macular
hole, and having follow-up of at least 3 months.

All four patients included in the study were female
with the average age of 74.5 years (range 68-81
years). Three of the 4 cases were phakic prior to the
MH repair. All patients included in the study
underwent 23- or 25-gauge PPV with internal limiting
membrane peeling and gas tamponade for the MH
repair (Table 1). Three of the patients had long term,
successful closure of the hole with one surgery as
seen in Figure 1. One of the patients (case #4)
required a total of 3 surgeries to attain closure of the
macular hole, as seen in Figure 2. Therefore, macular
hole closure was eventually accomplished in 4/4
(100%) eyes, at the last follow up (average 16 months,
range 9-25 months).

The mean preoperative VA (prior to MH repair) was
0.775 logMAR units (20/119 Snellen Equivalent) and
improved to 0.725 logMAR units (20/106 Snellen
Equivalent, p=0.854), at the last known follow-up
after MH repair. Overall, 50% of patients had
improvement in VA at the final postoperative visit,
1 patient had the same VA, and 1 patient experienced
VA loss despite MH repair. A final VA of 20/200 or
better was achieved in 100% of cases.

The four patients that were not included were all
female with an average age of 73.25 + 2.6 years.
The average diameter of the macular holes in these

four patients was 950 + 191.5 microns, compared to
an average macular hole diameter of 408.75 microns
in the four included patients. These optical coherence
tomography images are shown in Figure 3. The visual
acuity in these four patients were: 20/400, 20/70,
20/100, and 20/200; the mean visual acuity was
0.875+0.35 logMAR units. One patient underwent
pars plana vitrectomy, but was lost to follow-up after
post-operative week 1; the other 3 patients were
offered surgical intervention, but deferred. Therefore,
in this study, surgery was completed on 5 eyes,

with one patient excluded due to lack of follow up.

Discussion

Full thickness macular holes, in the setting of MacTel,
are an uncommon but potentially visually significant
issue. The variable hole closure rates and visual
outcomes after surgical management leads to
uncertainty about the best management course in
these patients. A recent study by Miller et al found
no significant difference in VA between surgically
treated and medically managed patients with MacTel
associated FTMH; the authors further recommended
that these patients may benefit more from observation
than surgical intervention.? In contrast, Ahmad et al
found VA improvements (ranging from 20/50-20/
200 pre-operatively, to 20/20-20/40 post-operatively)
in all four cases with successful macular hole closure.®

These results support surgical intervention.

In our series, we found that FTMH developed in 8
patients with MacTel during a 6-year study period.
Although 5 of the 8 patients underwent surgical
intervention, only 4 patients met inclusion criteria
based on follow-up. We were able to achieve long-
term closure of the FTMH in all four cases, but only
three of these cases were closed with a single
surgery. Our closure rate of 75% with a single surgery
(and 100% overall) is higher than the previously
reported closure rates in this condition, which is
around 50%.

In our cases with FTMH closure after a single surgery,
visual improvement was achieved in two of the three

cases. One patient (Case #1) improved from 20/100
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to 20/60 and Case #2 from 20/200 to 20/50. The
third patient (Case#3) remained the same at 20/200,

but had concomitant macular degeneration which

Table 1: Overview of patient demographic information, surgical procedure(s), and visual acuity

likely played a role in the final visual outcome.

Case | Age/ | BCVA at | Eye | Procedure Macular Lens MH at Concomitant | Follow up | Final
Sex MH Dx hole status at | Final Visit Ocular after MH | BCVA
diameter | time of Pathology repair
(microns) MH (months)
1 68/F | 20/100 | OD | 25g PPV, MP, 435 Phakic Closed N/A 9 20/60
ICG-assisted
ILMp, 14% C3F8
2 80/F | 20/200 | OD | 23g PPV, MP, 400 Phakic Closed N/A 25 20/50
ICG-assisted
ILMp, 14% C3F8
3 69/F | 20/200 | OD | 23g PPV, MP, 400 Phakic Closed ARMD 16 20/20
ICG-assisted 0
ILMp, 14% C3F8
4 81/F | 20/50 OS | 23g PPV, MP, 400 Pseudop | Closed ARMD 14 20/20
ICG-assisted hakic 0
ILMp, 10% C3F8
(5/2019); s/p
23ga PPV, MP,
SO (7/2019); s/p
23ga PPV, MP,
Removal SO, Gas
(12/2019)
5 76/F | 20/400 | OD | N/A 800 Phakic Open N/A N/A 20/40
0
6 71/F | 20/50 OS | N/A 1000 Pseudop | Open N/A N/A 20/50
hakic
7 75/F | 20/100 | OS | N/A 800 Pseudop | Open N/A N/A 20/10
hakic 0
8 71/F | 20/200 | OD | 23g PPV, MP, 1200 Phakic Lost to | NPDR 0 Unsur
|CG-assisted follow-up e
ILMp, 14% C3F8 after PPV

Abbreviations: Dx- Diagnosis, ARMD- Age-related macular degeneration, PPV- pars plana vitrectomy, MP- membrane peel,

ILMp- internal limiting membrane peel, SO - silicone oil, NPDR- Non-proliferative diabetic retinopathy
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Figure 1: OCT images of successful FTMH repair after one surgery

200 pm
A. Pre-operative macular OCT of case #1. B. Post-operative macular OCT of case #1.
C. Pre-operative macular OCT of case #2. D. Post-operative macular OCT of case #2.

E. Pre-operative macular OCT of case #3. F. Post-operative macular OCT of case #3.

Figure 2: OCT images of successful FTMH repair after multiple surgeries.

A. Preoperative macular OCT of case #4. B. Postoperative macular OCT after first surgery of case #4. C. Postoperative

macular OCT after second surgery of case #4. D. Postoperative macular OCT after third and final surgery of case #4.
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Figure 3:0CT images of the four patients (A-D) that did not meet inclusion criteria. The average macular

hole diameter was 950 +/- 191.5 microns in these patients.

Other studies have also shown impressive visual
improvements when the hole closes following the
initial surgery.'3>101920 Table 2 details the visual
outcomes achieved after successful long-term closure
of the macular hole after the initial surgery. In these
cases, the average pre-operative visual acuity was
0.706 logMAR (~20/101.4 Snellen equivalent) and
improved to 0.3176 logMAR (~20/41.6 Snellen
equivalent) post-operatively. Miller et al. did not
provide individual preoperative and postoperative

visual acuity changes for patients, so this study’s data

was excluded from the analysis. Interestingly, visual
improvement was seen in fifteen of the seventeen
patients (88.2%) that achieved hole closure after a
single surgery. Although successful closure with a
single surgery is lower in patients with MacTel type 2
(50%) as compared to idiopathic FTMH (over 90%),
notable visual acuity gains are frequently achieved
in these cases.'*°81019.20 This information can be
used when guiding patients with FTMH and MacTel
whether to proceed with surgical repair.

Table 2: Visual acuity outcomes after successful closure of FTMH in MacTel type2 after the initial surgery

Year Author Number of MH closed | Initial VA Final VA
2010 Gregori and Flynn 1 20/50 20/30
2011 Shukla 1 20/80 20/30
2014 Karth et al. 1 20/200 20/30
2019 Lee et al. 3 20/125 20/32
20/200 20/32
20/200 20/400
2020 Ahmad et al. 4 20/80 20/25
20/80 20/20
20/50 20/20-
20/200 20/40-
2020 Miller et al. 4 Individual Pre- and Postoperative VA
not available
2021 Nishiyama and lwase 2 20/40 20/20
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20/40 20/25
2021 Sborgia et al 1 20/40 20/20
2022 Rangel et al. 1 20/200 20/100
2024 Cunningham et al. 3 20/100 20/60
20/200 20/50
20/200 20/200
0.706 logMAR 0.3176 logMAR
Mean VA (20/101 Snellen (20/41 Snellen
equivalent) equivalent)
Total 21

This data also suggests that improving macular hole
closure rates after an initial surgery could result in
improved overall visual outcomes. Ahmad et al
suggests that Mueller cell loss results in foveal
instability and tissue loss making hole closure more
difficult in MacTel type 2.8 Identifying risk factors or
OCT characteristic that increase the likelihood of
developing a FTMH in MacTel type 2 could be vital
to early identification and repair of the hole,
potentially improving initial closure rates. Further
understanding of the pathophysiology of the
underlying condition and potential factors contributing
to the development of the FTMH, may also help
improve surgical techniques and initial closure rates.
In this regard, recent techniques like the use of the
ILM inverted flap could be beneficial in improving
initial hole closure rates, but further investigation is
necessary.'” The study by Rangel et al. found
success with the use of plasma rich growth factor in
treating the FTMH in one patient with MacTel, but
more studies will need to be done to prove the

efficacy.?

One of our patients did not achieve hole closure
after the initial surgery (Case #4). An additional two
surgeries were required in order to achieve long
term MH closure in this patient. Despite the long-
term hole closure, the patient experienced vision loss
from 20/50 to 20/200. This suggests that reoperation
to achieve hole closure may have a poorer visual

prognosis. Nevertheless, two recent papers have
reported the use of autologous ILM grafts to manage
a persistent macular hole in MacTel patients after
failure of the initial PPV with standard ILM peeling.?#
These cases achieved both anatomic closure and
visual improvement. This may be a promising
approach in those patients that have failed initial
surgery. Further investigation and reporting of this
technique is also warranted.

Our study is limited by its retrospective nature and
the small number of patients included, which is
expected based on the uncommon incidence of
this condition. The authors believe our case series
will add to the literature on this rare condition, and
help guide clinicians on presenting options to
patients with MacTel associated macular holes. We
demonstrated excellent anatomic hole closure after
initial surgery (in 3 cases) with standard vitrectomy,
ILM peeling, gas tamponade, and strict prone
positioning. Overall, the authors demonstrated a
final 100% closure rates in our four cases, with variable

post-operative visual gains.

Conclusion

Macular telangiectasia is a rare disease with type 2
being the most common. It is uncommon for patients
with macular telangiectasia type 2 to develop full
thickness macular holes. In our case series we were

able to demonstrate a 100% closure of the full
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thickness macular holes in patients with type 2
macular telangiectasia, but it is important to note
that the visual outcomes might not always be achieved
even with successful surgical closure. Based on
previous studies, including our cases, the authors
recommend surgical intervention in MacTel patients
with a macular hole diameter < 450 um. We also
suggest discussing that the best chance for visual
improvement usually occurs if the macular hole

closes after the initial repair.
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