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IMPORTANCE The value of facedown positioning following surgery for large full-thickness
macular holes is unknown.

OBJECTIVE To determine whether advice to position facedown postoperatively improves the

outcome for large macular holes.

DESIGN, SETTING, AND PARTICIPANTS This randomized, parallel group superiority trial with 1:1

randomization stratified by site with 3 months’ follow-up was conducted at 9 sites across the
United Kingdom and included participants with an idiopathic full-thickness macular hole of at

least 400 pm minimum linear diameter and a duration of fewer than 12 months. All
participants had vitrectomy surgery with peeling of the internal limiting membrane and
injection of perfluoropropane (14%) gas, with or without simultaneous surgery for cataract.

INTERVENTIONS Following surgery, participants were randomly advised to position either
facedown or face forward for 8 hours daily for 5 days.

MAIN OUTCOMES AND MEASURES The primary outcome was closure of the macular hole
determined 3 months following surgery by masked optical coherence tomography
evaluation. Secondary outcome measures at 3 months were visual acuity, participant-

reported experience of positioning, and quality of life measured by the National Eye Institute

Visual Function Questionnaire 25.

RESULTS A total of 185 participants (45 men [24.3%]; 156 white [84.3%]; 9 black [4.9%]; 10
Asian [5.4%]; median age, 69 years [interquartile range, 64-73 years]) were randomized.

Macular hole closure was observed in 90 (85.6%) who were advised to position face forward

and 88 (95.5%) advised to position facedown (adjusted odds ratio, 3.15; 95% Cl, 0.87-11.41;
P =.08). The mean (SD) improvement in best-corrected visual acuity at 3 months was 0.34
(0.69) logMAR (equivalent to 1Snellen line) in the face-forward group and 0.57 (0.42)

logMAR (equivalent to 3 Snellen lines) in the facedown group (adjusted mean difference, 0.22

[95 % Cl, 0.05-0.38]; equivalent to 2 Snellen lines); 95% Cl, 0.05-0.38; P = .01). The median
National Eye Institute Visual Function Questionnaire 25 score was 89 (interquartile range,
76-94) in the facedown group and 87 (interquartile range, 73-93) in the face-forward group
(mean [SD] change on a logistic scale, 0.08 [0.26] face forward and 0.11 [0.25] facedown;
adjusted mean [SD] difference on a logistic scale, 0.02; 95% Cl, -0.03 to 0.07; P = .41).

CONCLUSIONS AND RELEVANCE The results do not prove that facedown positioning following
surgery is more likely to close large macular holes compared with facing forward but do
support the possibility that visual acuity outcomes may be superior.
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diopathic full-thickness macular holes cause severe sight

impairment, with an incidence of 8 per 100 000 individu-

als per year.! The condition accounts for 0.2 to 3.3 per 1000
of those affected by sight impairment2 and is more common
in older people.? It occurs as a consequence of age-related de-
generation of the vitreous gel, resulting in traction at the cen-
tral macula and focal dehiscence of the neurosensory retina.
The retina at the edges of a full-thickness macular hole typi-
cally becomes separated from the underlying pigment epithe-
lium by subretinal fluid and swollen by the accumulation of
intraretinal fluid.

Full-thickness macular holes are conventionally man-
aged by surgical removal of the vitreous gel to relieve any
persistent traction acting at the macula and intraocular
injection of a gas bubble to provide a temporary scaffold
that promotes hole closure. Following the surgical proce-
dure, a period of facedown positioning may be advised to
improve the outcome by maintaining consistent close con-
tact of the gas bubble with the macula at the posterior pole.
However, facedown positioning can be arduous, uncomfort-
able, and disabling?; it is of unproven benefit and presents a
risk of harm.®> A systematic review in 2011 found that, for
macular holes smaller than 400 pm in minimum linear
diameter, the estimated association of facedown positioning
with hole closure was not statistically significant.®” For
macular holes larger than 400 pm minimum linear diam-
eter, the evidence from randomized clinical trials suggested
that postoperative positioning may improve the rate of hole
closure.®®° However, the evidence was insufficient to draw
firm conclusions with which to guide practice because it
was based on fewer heterogeneous studies, with the use of
several different tamponade gases within a single study, and
lacking patient-reported outcomes. A subsequent large ret-
rospective nonrandomized noninferiority study did not
exclude the possibility of benefit.'° The aim of this study
was to determine whether advice to position facedown
postoperatively improves the outcome of surgery for large
(2400 pm) full-thickness macular holes.

Methods

Consent and Ethics

The research adhered to the tenets of the Declaration of
Helsinki. The trial was approved by the national ethics com-
mittee and registered with ISRCTN (12410596) and the UK
Clinical Research Network Portfolio (17966). Participants
gave their fully informed written consent before enroll-
ment.

Design

The detailed methods are described in the published proto-
col (Supplement 1)."! We performed a multicenter interven-
tional parallel group superiority comparative randomized clini-
cal trial comparing facedown positioning with face-forward
positioning, with 1:1 randomization stratified by site. Con-
solidated Standards of Reporting Trials guidelines were
followed.
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Key Points

Question Is the closure of large macular holes improved by
advising facedown positioning postsurgery?

Findings In this randomized clinical trial of 185 participants,
macular hole closure in those advised to position facing down was
not superior to macular hole closure in those facing forward.

Meaning The results do not prove that facedown positioning
following surgery is more likely to close large macular holes.

Participants

Weincluded participants with an idiopathic full-thickness macu-
lar hole of at least 400-pm minimum linear diameter and a du-
ration of fewer than 12 months who elected to have surgery for
macular hole with or without simultaneous surgery for cata-
ract. All participants had vitrectomy surgery with peeling of the
inner limiting membrane and injection of perfluoropropane
(C3F8), 14%, gas, with or without simultaneous surgery for cata-
ract. No additional intervention (such as inner limiting mem-
brane flap) was performed. If postoperative positioning was ad-
vised to support a retinal tear identified during surgery,
participants were excluded before randomization.

Intervention

Following surgery, participants were randomly advised to po-
sition either facedown or face forward for at least 8 consecu-
tive or nonconsecutive hours daily for 5 days. All participants
were advised to avoid a faceup position for 5 days. Position-
ing was explained with the help of written instructions and
diagrams.

Outcomes

The primary outcome was anatomical closure of the macular
hole at 3 months following surgery determined by spectral-
domain optical coherence tomography (OCT) evaluation. Two
independent retinal specialists, masked to treatment alloca-
tion, graded independently the outcome in each instance as
closed, open and flat (without a cuff of subretinal fluid), or open
and elevated (with a cuff of subretinal fluid). The categories
open and flat and open and elevated were combined into a
single category of open for analysis.

The secondary outcome measures at 3 months were best-
corrected visual acuity (BCVA) measured using a Snellen chart
at a standard distance of 6 m, participant-reported experi-
ence of positioning on a scale from O (very difficult) to 10 (very
easy), and participant-reported health and quality of life evalu-
ated using the National Eye Institute Visual Function Ques-
tionnaire 25 (NEI VFQ-25) from O (worst health and quality of
life) to 100 (best health and quality of life). We also investi-
gated the participants’ own judgments of their individual out-
comes by asking each the question “Given what you now know,
would you still have elected to have the operation?”

Randomization and Masking

Participants were randomly advised, in a 1:1 ratio, to position
either face forward or facedown. The randomization was strati-
fied by site using random permuted blocks of'size 4 or 6 in equal
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proportions. The randomization was performed using a se-
cure bespoke online randomization service implemented by
the Pragmatic Clinical Trials Unit. Randomization was per-
formed following surgery to ensure the masking of the sur-
geon to the treatment allocated. The independent retina spe-
cialists responsible for grading OCT scans were also masked
to the treatment allocation. The participants themselves and
the clinical teams managing their care were unmasked.

Statistical Considerations and Sample Size

The sample size calculation and statistical analysis plan are de-
scribed in Supplement 2.2 Clinical consensus was that face-
down positioning would be recommended if this was to im-
prove therate of success by 15%. This was the smallest clinically
relevant treatment difference that we sought to detect. Pre-
vious findings indicated that surgery for large macular holes
(2400-pum diameter) without advice to position facedown re-
sults in anatomical hole closure in 80%.° To detect a 15% dif-
ference in outcomes with 85% power and 95% confidence, we
sought to include 86 participants in each of the 2 treatment
groups. With an anticipated 10% loss to follow-up, we aimed
to recruit 96 participants to each group. Dichotomous out-
comes were analyzed by mixed logistic regression and con-
tinuous outcomes by mixed linear regression. Analyses were
adjusted for the fixed effects of macular hole size and phakic
lens status at baseline and a random effect of site. The fitted
logistic regression model for the primary outcome, which es-
timates the treatment effect as an odds ratio, was also used to
calculate absolute risk differences for particular covariate val-
ues. A logistic transformation (log(x/[1-x]) was applied to NEI
VFQ-25 scores to give them a less skewed distribution. Fur-
ther details of analyses are given in the published analysis
plan.!2 P values were 2-tailed with no correction for multiple
analyses with statistical significance at .05. Analyses were con-
ducted with Stata, version 14.2 (StataCorp).

. |
Results

Baseline Characteristics

Atotal of 206 participants were enrolled in the study (Figure).
Of these, 22 withdrew before randomization because they no
longer met the inclusion criteria or no longer wished to par-
ticipate. A total of 185 participants were randomized (Table 1);
of these, 1 participant (0.5%) withdrew before treatment allo-
cation and 3 from each group (3.2%) were excluded following
randomization because they were found to be ineligible ow-
ing to a macular hole dimension of less than 400-pm mini-
mum linear diameter. No participant was lost to follow-up. The
group advised to position facedown included more black par-
ticipants and fewer Asian participants and had a slightly smaller
median macular hole diameter. The baseline characteristics of
the 2 groups otherwise appeared similar.

Outcomes

Primary Outcome

The grading of macular hole status on OCT scans at 3 months
was consistent between the 2 masked graders in every in-
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Figure. CONSORT Diagram

206 Informed consent given and enrolled in the trial

21 Withdrew after surgery but
before randomization
6 Patient no longer met
> entrance criteria
12 Patient no longer willing
to participate
3 Other

1 Withdrew after
randomization
but before intervention;
patient no longer willing
to participate

o~

(185 Randomized  )>

88 Allocation to facedown 90 Allocation to face-forward

positioning positioning
88 Analyzed 90 Analyzed

3 Excluded from
analyses; protocol
violation

3 Excluded from
analyses; protocol
violation

Table 1. Baseline Characteristics

Positioning, No. (%)

Face-forward Facedown
Characteristic (n=90) (n = 88)
Age, median (IQR), y 69 (64-73) 69 (64-73)
Male sex 22 (24.4) 23(26.1)
Race/ethnicity
White 78 (86.7) 78 (88.6)
Black 2(2.2) 7(8.0)
Asian 8(8.9) 2(2.3)
Mixed 0(0.0) 1(1.1)
Other 2(2.2) 0(0.0)
Laterality, left side 47 (52.2) 49 (55.7)
Duration of symptoms, 5(3-7) 5(4-7)
median (IQR), mo
BCVA, median (IQR) 20/200 20/200
(20/80-20/200)  (20/80-20/200)
Lens status, phakic 78 (86.7) 72 (81.8)
Cataract surgery performed 44 (48.9) 45 (51.1)

Macular hole diameter on OCT,
median (IQR)

Quality of life VFQ-25, mean (SD)

Vitreofoveal detachment present

517 (460-588) 480 (446-557)

77.1(17.4)
32(35.6)

76.4(17.9)
33(37.5)

Abbreviations: BCVA, best-corrected visual acuity; IQR, interquartile range;
OCT, optical coherence tomography; VFQ-25, Visual Function Questionnaire 25.

stance. In 1 instance, in the absence of an OCT scan, the out-
come (open hole) was determined by unmasked clinical exami-
nation. Successful macular hole closure was observed in 77
(85.6%) of those advised to position face forward and in 84 par-
ticipants (95.5%) advised to position facedown (adjusted odds
ratio, 3.15; 95% CI, 0.87-11.41; P = .08). Hole size (but not lens
status) was strongly associated with risk, and consequently
when the odds ratio is translated to an absolute risk difference
scale, this risk difference is dependent on macular hole size (but
not on lens status) (Table 2). At the median macular hole size
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Table 2. Effect of Macular Hole Size on Closure

Successful closure of macular hole,

Macular hole size pm absolute risk difference (95% CI) P value NNT
Minimum value 400 0.018 (-0.008 to 0.044) .18 55
Lower quartile 450 0.029 (-0.009 to 0.067) .13 34
Median 488.5 0.041 (-0.008 to 0.091) .10 24
Upper quartile 578 0.089 (-0.004 t0 0.182) .06 11
Maximum value 854 0.273 (-0.039 to 0.586) .09 4 Abbreviation: NNT, number needed
to treat.
Table 3. Visual Acuity
Positioning, mean (SD) Regression
Face-forward Facedown coefficient
Visual acuity (n=90) (n=88) (95% Cl) Pvalue 2 Model was fitted using xtreg
Best-corrected visual acuity at 3 mo: 0.87 (0.57) 0.68 (0.39) 0.16 .02 adjusted for macular hole size and
logMAR conversion of Snellen acuity at 6 m* (0.03 t0 0.30) phakic lens status as well as the
Change in logMAR conversion of -0.34(0.69) -0.57 (0.42) 0.22 .01 secondary outcome at baseline with
best-corrected visual acuity using standard (0.05 t0 0.38) site as a random effect as per the
Snellen chart at 6 mo from baseline to 3 mo analysis plan.
Table 4. Participant-Reported Outcomes®
Abbreviation: NA, not available.
Positioning, No. (%) 2 Models were fitted using xtlogit
Face-forward Facedown adjusted for macular hole size and
Outcomes (n =90) (n = 88) Odds ratio (95% Cl) P value phakic lens status with site as a
No. of participants with persistently open 10 (76.9) 4(100.0) random effect as per the analysis
macular hole electing to proceed with NA plan.
further surgery® b Face-fi d positioning (n = 13)
Dichotomized participant-reported 76 (92.7) 46 (56.1) 9.75(3.76-25.30)  <.01 facec'j orwar '.’tf’s' .'°"'<"g_ 1)' :
experience of positioning at 3 mo*© acedown positioning (n = ).
Participant-reported outcome if they © P?t'e”t're_ported outcome was
would still have elected to have the NA dichotomized as negative for
operation answers (0-5) and positive for
Yes 76 (90.5) 75(90.4) 0.99 (0.35-2.81) .98 answers (6-10) after analysis of
Yes/do not know (sensitivity analysis) 79 (94.0) 78 (94.0) 1.01(0.28-3.71) .98 masked results through a histogram

as per the analysis plan.

(488.5 um; interquartile range [IQR], 450-578), the odds ratio
of 3.15 corresponded to an absolute risk difference of 4.1% (95%
CI, -0.8% t0 9.1%), or a number needed to treat of 24.

Secondary Outcomes

The mean (SD) logMAR-converted BCVA at 3 months was 0.87
(0.57) (Snellen equivalent, 20/160 OU) in the face-forward
group and 0.68 (0.39) (Snellen equivalent, 20/100 OU) in the
facedown group (adjusted mean difference, 0.16; 95% CI, 0.02-
0.30; P = .02) (Table 3). The mean (SD) improvement in BCVA
at 3 months was 0.34 (0.69) logMAR (equivalent to 1 Snellen
line) in the face-forward group and 0.57 (0.42) logMAR (equiva-
lent to 3 Snellen lines) in the facedown group. The adjusted
mean difference in mean improvement in logMAR acuity was
0.22 (equivalent to 2 Snellen lines) (95% CI, 0.05-0.38; P = .01).
In a post hoc analysis of visual acuities, we found that dete-
rioration by 0.3 logMAR (15 Early Treatment Diabetic Reti-
nopathy Study letters) or more affected 90 participants (12%)
positioning face forward but only 88 (1%) of those position-
ing facedown (P = .01) (eTable in Supplement 3).

The median participant-reported ease-of-positioning score
(using a 10-point scale in which O was very difficult and 10 was
very easy) was 9 (IQR, 7-10) in the face-forward group and 6
(IQR, 4-8) in the facedown group (P < .01) (Table 3). The pro-
portion of participants reporting a score of 5 or more was 92.7%
in the face-forward group and 56.1% in the facedown group
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(adjusted odds ratio, 0.10; 95% CI, 0.04-0.27; P < .001)
(Table 4). The proportion of participants reporting at 3 months
that, given their experience, they would still have elected to
have the operation was 90.5% in the face-forward group and
90.4% in the facedown group (adjusted odds ratio, 1.01; 95%
CI, 0.36-2.88; P = .98). The median NEI VFQ-25 score was 87
(IQR, 73-93) in the face-forward group and 89 (IQR, 76-94) in
the facedown group (adjusted mean difference on a logistic
scale, 0.02; 95% CI, -0.03 to 0.07; P = .41). There were no re-
lated unexpected serious adverse events.

|
Discussion

Surgical approaches for macular hole repair share key com-
mon techniques but also include variations that can con-
found the interpretation of outcomes unless appropriately
controlled. Our trial was designed to determine the effect of
positioning as it is commonly advised by many UK retina
surgeons considering their preferred practice as determined
by a survey of members of the British and Eire Association of
Vitreoretinal Surgeons and their judgment of clinical equi-
poise. In this way, we could ensure efficient recruitment to
the trial and generate results that were directly relevant to
common practice. Our findings are applicable specifically to
surgery for macular holes at least 400-pm minimum linear
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diameter with the use of perfluoropropane, 14%, gas and
positioning facedown 8 hours daily for 5 days; the findings
are not directly relevant to the use of alternative tamponade
agents or positioning regimens. We elected to compare face-
down positioning not with free positioning but with seated
face-forward positioning so as to mitigate a perceived risk of
harm from physical overactivity; the relative immobility of
the seated position may reduce shear stress associated with
intraocular fluid currents otherwise induced by physical
activity in gas-filled eyes.!> We chose hole closure as the pri-
mary outcome on the advice of our lay advisory group,
which shared a particular concern about the prospect of fur-
ther intervention that might be necessary to close a macular
hole that was persistently open despite surgery. In this ran-
domized clinical trial of 185 participants, macular hole clo-
sure in those advised to position facing down was not shown
to be superior to macular hole closure in those facing for-
ward. However, secondary visual acuity outcomes appeared
to be superior in the facedown group.

Limitations

The study has several limitations. Participants were not pro-
vided with specific advice regarding positioning while sleep-
ing because our lay advisory group judged that compliance
while sleeping would be unfeasible for many people; a pos-
sible confounding effect cannot be excluded despite the ran-
domized trial design. We chose not to estimate the adherence
of participants with the advice to position postoperatively be-
cause such measurement is of unknown reliability and could
influence behavior artificially. Instead we sought to deter-
mine pragmatically the effect of the advice to position as de-
scribed. Given that trial participants reported difficulty with
facedown positioning, the compliance of those advised to po-
sition facedown may have been poorer than those advised to
position face forward. However, in clinical practice, the ef-
fect on compliance is likely to be in a similar direction. Be-
cause the trial was powered statistically to detect a differ-
ence in success rate of 15%, an effect size of less than 15% is

Original Investigation Research

not excluded. We chose to describe the effect in terms of the
odds ratio, which may overestimate the risk compared with the
risk ratio. The apparent change in risk difference with hole size
is a consequence of the mathematical conversion from a log
odds scale to arisk difference scale (an expression of our find-
ings about the treatment effect from the logistic regression)
and is not considered evidence of an interaction. We are not
able to determine definitively whether the benefit to visual acu-
ity is a consequence of hole closure owing to the limited size
ofthe trial and its design. Because the visual acuity of the par-
ticipants' contralateral nonoperated eyes was not collected, we
are not able to interpret the differences between groups for the
NEIVFQ-25 data regarding the better seeing eye, which can sub-
stantially influence this measure in retinal disease.'* The study
was designed to determine the effect of positioning in pri-
mary surgery for macular holes and does not enable the evalu-
ation of outcomes following further surgery for the few macu-
lar holes persistently open despite primary surgery.

. |
Conclusions

On the evidence of the findings, people with macular holes of
adiameter of 400 pum or greater can be informed that surgery
using the technique described and positioning face forward of-
fers an estimated 86% likelihood of hole closure. The find-
ings do not provide definitive evidence that the advice to po-
sition facedown improves the outcome for macular hole closure
or visual acuity. The findings of prespecified and post hoc
analyses suggest a modest benefit to visual acuity at 3 months,
which was one of several secondary outcomes. In the ab-
sence of definitive evidence of an effect on hole closure, a pos-
sible benefit to visual acuity is unexplained, although face-
down positioning might protect phakic eyes against gas-
induced cataract. For people with macular holes of a diameter
of 400 pm or greater, the results of this trial provide evidence
to predict the likely outcome of surgery and guide their choice
of positioning postoperatively.

ARTICLE INFORMATION
Accepted for Publication: March 2, 2020.

Published Online: May 7, 2020.
doi:10.1001/jamaophthalmol.2020.0987

Open Access: This is an open access article

distributed under the terms of the CC-BY License.

© 2020 Pasu S et al. JAMA Ophthalmology.

Author Affiliations: National Institute of Health
Research Biomedical Research Centre (BRC),
Moorfields Eye Hospital National Health Service
(NHS) Foundation Trust, UCL Institute of
Ophthalmology, London, England (Pasu, Bunce,
Bainbridge); Moorfields Eye Hospital NHS

Foundation Trust, London, England (Pasu, Bunce,

Bainbridge); UCL Institute of Ophthalmology,
London, England (Pasu, Bainbridge); Pragmatic
Clinical Trial Unit, Queen Mary University of
London, London, England (Bell, Zenasni, Lanz,

Simmonds, Thompson, Hooper); Blizard Institute,

Barts and The London School of Medicine and
Dentistry, London, England (Bell, Zenasni, Lanz,
Simmonds, Thompson, Hooper); Gartnavel Royal

jamaophthalmology.com

Hospital, Glasgow, Scotland (Yorston); St Thomas'
Hospital, London, England (Laidlaw); Department
of Primary Care and Public Health Sciences, King's
College London, London, England (Bunce).

Author Contributions: Dr Hooper and Ms Zenasni
had full access to all of the data in the study and
take responsibility for the integrity of the data and
the accuracy of the data analysis.

Concept and design: Pasu, Thomson, Yorston,
Laidlaw, Bunce, Hooper, Bainbridge.

Acquisition, analysis, or interpretation of data: Pasu,

Bell, Zenasni, Lanz, Simmonds, Yorston, Bunce,
Hooper, Bainbridge.

Drafting of the manuscript: Pasu, Bell, Zenasni,
Bunce, Bainbridge.

Critical revision of the manuscript for important
intellectual content: Pasu, Zenasni, Lanz,
Simmonds, Thomson, Yorston, Laidlaw, Bunce,
Hooper, Bainbridge.

Statistical analysis: Bell, Zenasni, Bunce, Hooper.
Obtained funding: Pasu, Bunce, Bainbridge.

Administrative, technical, or material support: Pasu,

Lanz, Simmonds, Thomson.

Downloaded From: https://jamanetwor k.com/ by a University College London User on 05/13/2020

Supervision: Thomson, Yorston, Bainbridge.
Other - Trial Management: Thomson.

Conflict of Interest Disclosures: Dr Hooper
reported grants from the UK National Institute for
Health Research (NIHR) during the conduct of the
study. No other disclosures were reported.

Funding/Support: This study was funded by the
NIHR Research for Patient Benefit grant
PB-PG-0213-30085.

Role of the Funder/Sponsor: The funder had no
role in study design, data collection, data analysis,
data interpretation, or writing of the report.

Positioning In Macular Hole Surgery (PIMS)
Study Group: Trial steering committee: Noemi Lois,
Belfast Health and Social Care Trust; Simon Skene,
University College London; Roy Smith; patient
advisory panel: Roy Smith, Ann Hadley, Carol
Martin, Elizabeth Heap; masked assessors: Edward
Herbert, MA, Musgrove Park Hospital Taunton; Ed
Hughes, BSc, MD, Sussex Eye Hospital; study group:
David Charteris, MD, Moorfields Eye Hospital
National Health Service (NHS) Trust,; Timothy F.

JAMA Ophthalmology Published online May 7, 2020

E5


https://jamanetwork.com/journals/jama/fullarticle/10.1001/jamaophthalmol.2020.0987?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamaophthalmol.2020.0987
https://jamanetwork.com/journals/jamaophthalmology/pages/instructions-for-authors?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamaophthalmol.2020.0987#SecOpenAccess
http://www.jamaophthalmology.com/?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamaophthalmol.2020.0987

E6

Facedown Positioning Following Surgery for Large Full-Thickness Macular Hole

Research Original Investigation

Cochrane, Maidstone and Tunbridge Wells NHS
Trust; Felipe Dhawahir-Scala, LMS, Manchester
Royal Eye Hospital; Eric Ezra, MD, Moorfields Eye
Hospital NHS Trust; Maged Habib, MSc, MD,
Sunderland Eye Infirmary; Assad Jalil, Manchester
Royal Eye Hospital; Johannes Kelller, Bristol Eye
Hospital; Mo Majid, PhD, Bristol Eye Hospital; Luke
Membrey, Maidstone and Tunbridge Wells NHS
Trust; Mahi Mugit, PhD, Moorfields Eye Hospital
NHS Trust; Niall Patton, MD, Manchester Royal Eye
Hospital; M. Teresa Sandinha, MD, Royal Liverpool
University Hospital; Jonathan Smith, Sunderland
Eye Infirmary; David Steel, PhD, Sunderland Eye
Infirmary; Paul Sullivan, MD, Moorfields Eye
Hospital NHS Trust; Louisa Wickham, MD,
Moorfields Eye Hospital NHS Trust.

Data Sharing Statement: See Supplement 4.

REFERENCES

1. McCannel CA, Ensminger JL, Diehl NN, Hodge
DN. Population-based incidence of macular holes.
Ophthalmology. 2009;116(7):1366-1369. doi:10.1016/
j.ophtha.2009.01.052

2. Mitchell P, Smith W, Chey T, Wang JJ, Chang A.
Prevalence and associations of epiretinal
membranes: the Blue Mountains Eye Study,
Australia. Ophthalmology. 1997,104(6):1033-1040.
doi:10.1016/50161-6420(97)30190-0

3. Rahmani B, Tielsch JM, Katz J, et al. The
cause-specific prevalence of visual impairment in an
urban population: the Baltimore Eye Survey.

JAMA Ophthalmology Published online May 7,2020

Ophthalmology. 1996;103(11):1721-1726. doi:10.
1016/50161-6420(96)30435-1

4. Ellis JD, Baines PS. Patient perspectives on
macular hole surgery. Ophthalmology. 2002;109
(4):622-623. doi:10.1016/50161-6420(01)00957-5

5. Holekamp NM, Meredith TA, Landers MB, et al.
Ulnar neuropathy as a complication of macular hole
surgery. Arch Ophthalmol. 1999;117(12):1607-1610.
doi:10.1001/archopht.117.12.1607

6. Solebo AL, Lange CAK, Bunce C, Bainbridge JW.
Face-down positioning or posturing after macular
hole surgery. Cochrane Database Syst Rev. 2011;
(12):CD008228. doi:10.1002/14651858.CD008228.
pub2

7. TadayoniR, Vicaut E, DevinF, etal. A
randomized controlled trial of alleviated positioning
after small macular hole surgery. Ophthalmology.
2011;118(1):150-155. doi:10.1016/j.ophtha.2010.04.
040

8. Lange CA, Membrey L, Ahmad N, et al. Pilot
randomised controlled trial of face-down
positioning following macular hole surgery. Eye
(Lond). 2012;26(2):272-277. doi:10.1038/eye.2011.
221

9. Guillaubey A, Malvitte L, Lafontaine PO, et al.
Comparison of face-down and seated position after
idiopathic macular hole surgery: a randomized
clinical trial. Am J Ophthalmol. 2008;146(1):128-134.
doi:10.1016/j.aj0.2008.02.029

10. Essex RW, Kingston ZS, Moreno-Betancur M,
et al; Australian and New Zealand Society of Retinal

Downloaded From: https://jamanetwor k.com/ by a University College London User on 05/13/2020

Specialists Macular Hole Study Group. The effect of
postoperative face-down positioning and of long-
versus short-acting gas in macular hole surgery:
results of a registry-based study. Ophthalmology.
2016;123(5):1129-1136. doi:10.1016/j.0phtha.2015.12.
039

11. Pasu S, Bunce C, Hooper R, Thomson A,
Bainbridge J. PIMS (positioning in macular hole
surgery) trial—a multicentre interventional
comparative randomised controlled clinical trial
comparing face-down positioning, with an inactive
face-forward position on the outcome of surgery
for large macular holes: study protocol for a
randomised controlled trial. Trials. 2015;16:527.
doi:10.1186/513063-015-1048-8

12. Bell L, Hooper R, Bunce C, Pasu S, Bainbridge J.
Positioning in macular hole surgery (PIMS):
statistical analysis plan for a randomised controlled
trial. Trials. 2017;18(1):274. doi:10.1186/s13063-
017-2020-6

13. Angunawela RI, Azarbadegan A, Aylward GW,
Eames I. Intraocular fluid dynamics and retinal
shear stress after vitrectomy and gas tamponade.
Invest Ophthalmol Vis Sci. 2011;52(10):7046-7051.
doi:10.1167/iovs.10-6872

14. Deramo VA, Cox TA, Syed AB, Lee PP, Fekrat S.
Vision-related quality of life in people with central
retinal vein occlusion using the 25-item National
Eye Institute Visual Function Questionnaire. Arch
Ophthalmol. 2003;121(9):1297-1302. doi:10.1001/
archopht.121.9.1297

jamaophthalmology.com


https://jamanetwork.com/journals/jama/fullarticle/10.1001/jamaophthalmol.2020.0987?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamaophthalmol.2020.0987
https://dx.doi.org/10.1016/j.ophtha.2009.01.052
https://dx.doi.org/10.1016/j.ophtha.2009.01.052
https://dx.doi.org/10.1016/S0161-6420(97)30190-0
https://dx.doi.org/10.1016/S0161-6420(96)30435-1
https://dx.doi.org/10.1016/S0161-6420(96)30435-1
https://dx.doi.org/10.1016/S0161-6420(01)00957-5
https://jamanetwork.com/journals/jama/fullarticle/10.1001/archopht.117.12.1607?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamaophthalmol.2020.0987
https://dx.doi.org/10.1002/14651858.CD008228.pub2
https://dx.doi.org/10.1002/14651858.CD008228.pub2
https://dx.doi.org/10.1016/j.ophtha.2010.04.040
https://dx.doi.org/10.1016/j.ophtha.2010.04.040
https://dx.doi.org/10.1038/eye.2011.221
https://dx.doi.org/10.1038/eye.2011.221
https://dx.doi.org/10.1016/j.ajo.2008.02.029
https://dx.doi.org/10.1016/j.ophtha.2015.12.039
https://dx.doi.org/10.1016/j.ophtha.2015.12.039
https://dx.doi.org/10.1186/s13063-015-1048-8
https://dx.doi.org/10.1186/s13063-017-2020-6
https://dx.doi.org/10.1186/s13063-017-2020-6
https://dx.doi.org/10.1167/iovs.10-6872
https://jamanetwork.com/journals/jama/fullarticle/10.1001/archopht.121.9.1297?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamaophthalmol.2020.0987
https://jamanetwork.com/journals/jama/fullarticle/10.1001/archopht.121.9.1297?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamaophthalmol.2020.0987
http://www.jamaophthalmology.com/?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamaophthalmol.2020.0987

