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The visual prognosis is good for what is
generally termed ‘macula-on’ rhegmatoge-
nous retinal detachments (RRDs) but often
less favourable for ‘macula-off” RRDs. The
longer the fovea is detached and the higher
the detachment is from the retinal pigment
epithelium, the worse the visual outcome.'™
Indeed, it is the exquisitely engineered fovea
that is the key determinant of good visual
recovery, and as such, we need to be more
precise with the terminology and replace
the traditional terms of ‘macula-on/off” with
‘fovea-on/ off’. While posturing and/or
immobility induced by bilateral eye patching
may temporarily reduce or prevent the spread
of subretinal fluid (SRF) under the fovea
prior to surgery,7_ll prompt surgical interven-
tion is key for improving visual outcomes.

As soon as retinal detachment occurs,
inflammatory and wound healing changes
start. In animal models, photoreceptor apop-
tosis has been shown to occur as early as 12
hours after retinal detachment, followed by
extensive remodelling with functional and
morphological changes eventually involving
all retinal layers. Photoreceptor
segments progressively degenerate, inner
segments reorganise, rod and cone opsins
are redistributed, and rod axons retract
while cones undergo changes in shape.'” The
longer the retina remains detached, the more
extensive these changes become and the less
likely there is to be complete or near complete
recovery of visual function following surgical
repair. Furthermore, the damage to cellular
functions in fovea-off RRDs also affect other
qualities of vision besides acuity, including
contrast sensitivity, colour vision and stere-
opsis."”” '* Although the exact relationships
between these RRD-induced changes in
retinal anatomy and recoverable function are
unclear, they appear to be time critical, with
irrecoverable loss occurring within 24 hours.
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Studies analysing the effect of the duration
of loss of central vision (LCV) prior to surgery
have shown a deleterious effect of duration
on postoperative visual acuity. They have,
however, broadly grouped duration of LCV
into intervals of 0-2, 3-5days, etc, with the
uncertainty about the history of LCV, making
a more detailed analysis of time periods
unreliable.' ' '° Several studies have demon-
strated better visual outcome for RRDs with
lower foveal detachment height.”” 17 Since
it is not possible to predict in an acute RRD
if, and to what extent there will be further
recruitment of subfoveal fluid, early surgery
is required to minimise the duration and
magnitude of foveal elevation.

FOVEA-OFF RETINAL DETACHMENTS

Older studies reported better visual outcomes
for fovea-off RRDs operated within a week
of LCV18’21; however, the exact timing of
repair during this first week did not seem
to effect visual results.” ** ** The results of
these studies led to recommendations that
patients with fovea-off RRDs were placed on
a routine surgical list within the week rather
than being considered for more urgent treat-
ment. Patients in those studies were treated
with scleral buckling (SB) surgery”* or by a
mixture of surgical methods including pneu-
matic retinopexy, SB, pars-plana vitrectomy
(PPV) and combined PPV+SB.”

Subsequent studies on visual outcome
following mainly PPV for macula-off RRDs
found that visual prognosis was better if
the surgery was carried out within 3days of
LCV.""'° A systematic review and meta-analysis
published in 2014 on the impact of dura-
tion of macula-off RRD on visual outcome
found improved visual results if SB surgery
was undertaken within 3days; however, the
limited amount of data precluded a meta-
analysis of the results following PPV.'
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In 2021, the largest study to date was published,
including 1482 patients with fovea-off RRD with a
recorded duration of LCV and of whom the vast majority
were treated by PPV with gas tamponade.” The study
found that patients were more likely to achieve a post-
operative best-corrected visual acuity (BCVA) of <0.30
logMAR (Snellen 26/12) if operated relatively early after
LCV: 83.5% if treated <2days, 76.1% for 3—4days and
68.7% for 5—7 days. In this study, preoperative BCVA was
better in eyes with <2 days duration of LCV, and although
the height of foveal elevation was not considered, it has
previously been established that preoperative BCVA is
directly related to the height of foveal detachment.” This
suggests that the foveal elevation may have been lower in
patients in the <2days group than in those with longer
duration of LCV. Independently of duration, the height
of foveal detachment has been shown as predictive
factor for postoperative BCVA™ and as such may have
contributed to the better visual outcome in patients with
a shorter duration of LCV.

Haq et al”® found an improved visual outcome for
patients with fovea-oft RRD when operated within 1day
of presentation as compared with after 2 or more days.
This period, however, referred to the time of diagnosis
and not to the time point of LCV. Furthermore, they
found no difference in the visual outcome between the
fovea-on and fovea-splitting groups. While the true dura-
tion of these fovea-splitting status cases was unknown, the
height of foveal elevation in foveal-splitting cases is very
low, likely explaining the result.

It is unlikely that the duration of foveal elevation is the
sole factor determining postoperative visual recovery.
Patients following RRD repair by SB quite frequently show
shallow persistent foveal detachment sometimes lasting
for several weeks or months. There is no consensus in the
literature, but several studies comparing visual outcomes
of patients with and without persistent subfoveal fluid
have not demonstrated a deleterious influence on final
visual acuity after reabsorption of the subfoveal fluid
bleb.”** For example, Seo et al® recorded persistent
subfoveal fluid on optical coherence tomography (OCT)
1 month after surgery in 23 of 44 eyes, which disappeared
in 12 of these eyes within 6 months postoperatively and
in the other 11 eyes between 6 and 12 months postop-
eratively. Mean subfoveal fluid heights were reported as
being relatively stable at approximately 100pm (range
104-135) until the fluid disappeared. Final logMAR
BCVA was 0.22 (SD 0.16) in the group with foveal detach-
ment that resolved within 12 months compared with 0.18
(SD 0.17) in those without foveal detachment at 1 month
postoperatively (p=0.42).

Several studies have demonstrated better visual
outcomes for RRDs with lower macular detachment
height,” ' measured either by ultrasound” * or OCT"
when the surgical techniques were mixed, for example,
SB and PPV,” *'7 or when surgical repair was done exclu-
sively by PPV with gas tamponade.” Two studies considered
both the height of macular elevation (on ultrasound) or

foveal elevation (on OCT) and the duration of LCV, up
to a maximum of 7days. They found that the lower the
height of fluid, the better the visual acuity outcome which
was independent of the duration of LCV."”

The evidence currently available indicates that once
the fovea is involved in the RRD, factors negatively associ-
ated with functional recovery include worse preoperative
visual acuity, older age, female gender, duration and
height of foveal detachment, the presence of prolifera-
tive vitreoretinopathy (PVR) grade C, and total retinal
detachment.”® 17 23303 ¢ ig important to note, however,
that the only modifiable factors are duration and height
of foveal elevation. Prompt surgery will shorten the dura-
tion that the fovea remains detached and preoperative
posturing and/or bilateral eye patching can prevent an
increase in foveal detachment height and in some cases
reduce it.” "'

In particular, at least within the first week of foveal
elevation, every day is significant.” A patient presenting
with a 2-week history of LVC, for example, is less acute
than someone with a 4-day history. For longer than
l-week duration of LCV, the point where improvement
in visual recovery is minimal or ceases is not clear. The
visual prognosis for patients with LCV >28 days has been
shown to be worse than those within 13-28 days,” so time
remains important at least up to 28 days.

FOVEA-ON RETINAL DETACHMENTS

The spread of SRF in fovea-on RRDs is overall rather slow.
Ho et al’ reported in a prospective observational study
that only 11 out of 82 (13%) cases demonstrated progres-
sion of SRF, with only 66% (54/82) of patients being told
to posture preoperatively. Mean progression in these 11
cases was 1.8-disc diameters per day. The rate of progres-
sion from fovea-on to fovea-off while awaiting surgery the
next day or the day after has been reported as only about
1%.”*° Kontos and Williamson™ reported a conversion
rate from fovea-on to fovea-off while awaiting surgery in
1.1% (10/930); however, the number of patients that
received posturing instructions was not mentioned. Nine
out of the 10 patients had supero-temporal breaks with
RRDs extending at least to the vascular arcade at presen-
tation. Apart from supero-temporal or superior location
of the RRD including its primary break, other reported
risk factors for progression of the SRF into the fovea
include short baseline RRD-to-fovea distance, progression
of SRF during initial posturing and a short history with
rapid progression of subjective visual field loss.”” Patients
with fovea-on RRD with these characteristics benefit most
from preoperative posturing and urgent surgery.'

POSTURING

While both fovea-on and acute fovea-off RRDs benefit
from immediate surgical repair, in situations where
early surgery is not feasible, measures need to be taken
to improve the patient’s prognosis. One such measure
is preoperative posturing (bedrest and positioning)
until surgical repair. The beneficial effect of posturing

2 Baumann C, et al. BMJ Open Ophth 2024;9:€001668. doi:10.1136/bmjophth-2024-001668



on subfoveal fluid height and subretinal fluid progres-
sion was mainly seen overnight”’ and may not just be
explained by the length of posturing itself, but by addi-
tional factors such as fewer head and eye movements and
fewer posturing interruptions, an effect which can also be
achieved or enhanced by bilateral eye patching.''

Both fovea-on and fovea-off RRDs have a higher risk
of progression if their breaks and detachments are
located superiorly and particularly supero-temporally,
and a lower risk for progression if they are located inferi-
orly. It has been shown that both fovea-on and fovea-off
RRDs benefit from preoperative posturing. In a fovea-on
RRD, posturing will significantly reduce the risk of fluid
spreading to the fovea. In a fovea-oftf RRD, posturing will
significantly reduce further subfoveal fluid recruitment
and particularly in patients whose primary break and RRD
are located temporally, posturing may lead to a reduc-
tion in the height of the foveal detachment.” Therefore,
given the evidence in the literature the elevation height
of the fovea has on the functional outcome,g’ﬁ 1724 58 39
these findings suggest that all patients with an acute RRD
irrespective of the status of the fovea would benefit from
posturing until the surgery, either to prevent progression
of SRF into the fovea or to limit foveal elevation.

RECOMMENDATION

For a fovea-on RRD, if the progression of the SRF into
the fovea can be prevented prior to surgery, foveal func-
tion would be expected to remain unaffected following
successful repair. Conversely, for a recent fovea-off RRD,
any delay in surgery may have an adverse effect on
the restoration of foveal function especially if there is
progressive fluid accumulation. Therefore, there are no
medically justifiable reasons for delaying surgical inter-
vention in a recent fovea-off RRD and no basis for giving
surgical preference to a fovea-on over an acute fovea-off
RRD. Consequently, any patient with an RRD of duration
less than 1 week would benefit from having surgery as
soon as possible and where this is not feasible, for them
to be strictly postured to prevent or reduce fluid accumu-
lation at the fovea. At least within the first week of LCV,
every day matters.

CONCLUSION

It is time to remove the distinction between fovea-on and
acute fovea-off RRDs in terms of surgical prioritisation. If
we are to improve visual outcomes, then recent fovea-off
RRDs will need to be treated with the same urgency as
fovea-on RRDs. This will have significant implications for
the delivery of vitreoretinal services. One possible solu-
tion may be the establishment of collaborative on-call
models for weekends between adjacent vitreoretinal
units to improve patients’ outcomes."’
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