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Evolution of Outer Retinal Folds Occurring after
Vitrectomy for Retinal Detachment Repair
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PURPOSE. To assess the evolution of outer retinal folds (ORFs)
occurring after repair of rhegmatogenous retinal detachment
(RRD) using spectral domain-optical coherence tomography
(sd-OCT) and fundus autofluorescence (FAF), and to discuss
their pathogenesis.
METHODS. Twenty patients were operated on with 25-gauge
pars plana vitrectomy and 20% sulfur hexafluoride gas
injection for primary macula-off RRD repair and were followed
prospectively. Sd-OCT and FAF images were recorded at 1, 3
and 6 months postoperatively.
RESULTS. ORFs appeared on sd-OCT as hyperreflective lesions
consisting of folded inner segment/outer segment of photoreceptors band and external limiting membrane band. Corresponding lines of increased or decreased autofluorescence
were observed on FAF. Over the follow-up, the thick
hypoautofluorescent lines progressively evolved to thick
hyperautofluorescent lines and to thin hyperautofluorescent
lines and eventually disappeared. Concomitantly, OCT scans
revealed that the corresponding hyperreflective lesions decreased in number, height, and size. In six cases FAF
assessment at month 6 was precluded by cataract development.
CONCLUSIONS. ORFs tend to resolve spontaneously within a few
months from operation leaving no or subtle abnormalities at
the level of the outer retinal layers. OCT is superior to FAF to
follow the evolution of ORFs in phakic eyes. The following
factors might be involved in ORFs pathogenesis: structural
changes occurring in the detached retina, residual pockets of
subretinal fluid after retinal reattachment, intravitreal gas,
unintentional retinal translocation, and intraoperative or
perioperative hypotony. (Invest Ophthalmol Vis Sci. 2012;
53:7928–7935) DOI:10.1167/iovs.12-10322
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ntil a few years ago, our understanding of the cellular
events that occur when the retina and the retinal pigment
epithelium (RPE) are detached or reattached derived solely
from the study of experimental animal models1–3 and from
limited histopathologic reports of retinal detachments in
humans.4,5
The advent of spectral domain-optical coherence tomography (sd-OCT) has permitted, without invasive intervention, to
acquire pathologic data in vivo showing that persistent foveal
detachment, distortion, and disruption of outer retinal layers
(ORLs) and macular folds are common findings following
successful surgery for retinal detachment (RD).6–14
More recently, fundus autofluorescence (FAF), an imaging
modality that relies primarily on the fluorescence generated
from the bisretinoids of lipofuscin in retinal pigment epithelial
cells, also has been used to investigate the morphologic and
functional changes occurring after RD repair. Shiragami et al13
showed that in patients with large, bullous RDs, shifting of the
retina from its original position can frequently be observed
after vitrectomy and is elegantly depicted by FAF. The mark of
the displacement consists of lines of increased autofluorescence that closely reflect the calibre and orientation of the
adjacent retinal vessels to which the lines are related (Fig. 1).
These hyperautofluorescent lines would originate from increased metabolic activity of the RPE that was preoperatively
located under the retinal vessels and is postoperatively
exposed to light because of displacement of the retina.13 We
proposed to call these lines ‘‘retinal vessels printings’’ (RVPs)
because they closely resemble the retinal vessels they are
related to.14 OCT sections of these lines do not reveal
characteristic features.14
Differently from RVPs, other lines of abnormal autofluorescence, showing no relationships with the adjacent retinal
vessels and having characteristic counterparts on OCT, can also
commonly occur after RD repair (Figs. 1, 2).
Some of these lines, showing either increased or decreased
autofluorescence, correspond on OCT to hyperreflective
lesions at the level of the ORLs.14 The pathogenesis of these
lines is uncertain. They might be due to:
1. Accumulation of subretinal material in the context of
pockets of subretinal fluid formed after retinal reattachment. However, accumulation of subretinal material
normally produces an increased autofluorescence signal, so this hypothesis could be applied only to
hyperautofluorescent lines and not to hypoautofluorescent lines.
2. Clumping of misaligned and damaged distal ends of
photoreceptors disinserted from the RPE apical processes. However, OCT findings suggest that the hyperreflective lesions may extend well beyond the
photoreceptors tips, getting involved the line corresponding to the external limiting membrane and,
therefore, the junctional complexes of the Muller cells
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FIGURE 1. Evolution of the lines showing abnormal FAF after retinal detachment repair. (A) Thick, hypoautofluorescent lines are visible 1-month
postoperatively (arrows). (B) Three months after operation the lines are still hypoautofluorescent but look thinner. (C) Six months after operation,
thin hyperautofluorescent lines are visible. (D) Thick hypoautofluorescent lines observed at month 1 postoperatively (arrows) turn into thick
hyperautofluorescent lines at 3 months (E) and are no longer visible 6 months after operation (F). (G) A thick hypoautofluorescent line 1-month
postoperatively (white arrow), becomes hyperautofluorescent at month 3 (H) and is no longer visible 6 months after operation (I). Also note the
retinal vessel printing, that is, the hyperautofluorescent line ([G], black arrow) parallel to a retinal vessel, not changing its characteristics on FAF
through the follow-up.

(Fig. 2). In fact, prominent hyperreflective lesions may
protrude in the outer nuclear layer and cause fullthickness distortion of the architecture and contour of
the retina. If the hyperreflective lesions visible on OCT
were simply a clumping of misaligned photoreceptor
tips, one would not expect such significant repercussions on the contour of the retinal surface.
3. Partial-thickness folds involving the outer layers of the
retina.
On the basis of previous OCT reports15 and our observations,14 we believe that hypothesis 3 is the most likely.
For such reason, in a previous paper14 we deemed
appropriate to refer to these abnormalities as ‘‘outer retinal
folds’’ (ORFs). ORFs must be differentiated from full-thickness
retinal folds, which involve all retinal layers and may also occur
after successful repair of RD.16
Another interesting feature observed in our previous
study14 consisted of sharply demarcated skip changes in
reflectivity of the inner segment/outer segment (IS/OS) line
on OCT corresponding to thin lines of increased autofluorescence on FAF (Fig. 2). We termed these lines ‘‘IS/OS skip
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reflectivity abnormalities’’ (IS/OS skip RAs). We speculated that
they might reflect subtle damage of photoreceptors secondary
to RD with consequent changes of the reflectivity of the IS/OS
junction.
The aim of the present study was to analyze prospectively
the evolution of ORFs through a follow-up period of six
months and to discuss their pathogenesis.

METHODS
All the patients presenting at the Academic Medical Center, University
of Amsterdam, between October 1, 2010 and March 1, 2011 with
primary macula-off rhegmatogenous RD uncomplicated by proliferative
vitreo-retinopathy (PVR) grade C or greater17 were consecutively asked
to participate in this prospective observational study.
Preoperative data collection included a complete medical and
ophthalmic history, logarithm of the minimum angle of resolution
(logMAR) best-corrected visual acuity (BCVA) tested on the Early
Treatment Diabetic Retinopathy Study (ETDRS) chart at 4 meters,
characteristics of detachment, lens status, type of surgery, and time
from the onset of symptoms suggestive of RD to surgery. VA of
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FIGURE 2. Evolution of ORFs studied with sd-OCT. (A) An ORF (arrow) appears as an hyperreflective abnormality consisting of folded external
limiting membrane (ELM) band and photoreceptor IS/OS band on OCT scan. Note the distortion of the profile of the overlying retinal layers. (B)
Three months after operation the ORF appears less prominent (arrow) and the profile of the overlying retinal layers is also less distorted. (C) Six
months after operation the ORF is no longer visible, substituted by IS/OS skip RAs (arrow). (D) ORFs (arrows) are associated to undulations of the
inner retinal surface at month 1. (E) Three months after operation the inner retinal undulations are less prominent and the ORFs have been overtaken
by IS/OS skip RAs (arrows). (F) Six-months postoperatively, the IS/OS skip RAs are barely visible. (G) ORFs (arrows) at month 1 turn into IS/OS skip
RAs (arrows) at month 3 (H) which persist 6 months after operation (I).

counting fingers, hand movements, and light perception were
converted to 1.4, 2.1, and 2.7 logMAR, respectively.
One month after operation, all the patients underwent comprehensive ophthalmologic examination, and sd-OCT and FAF imaging.
When ORFs or IS/OS skip RAs were detected on FAF and/or OCT scans,
the patients were invited to continue participating in the study and
were again examined at 3 and 6 months after operation.
All subjects were treated in accordance with the Declaration of
Helsinki. This study was approved by the Institutional Review Board of
the University of Amsterdam. Informed consent was obtained from all
the participants.
The main outcome measures for data analysis were the results of
FAF and OCT imaging of the macular area and changes of BCVA.

Surgical Technique
The series analyzed in this study includes the eyes that were operated
on from October 1, 2010 and March 1, 2011 by a team of four
experienced vitreo-retinal surgeons at the Academic Medical Center,
University of Amsterdam. Local anesthesia was induced by subtenon
injection of a mixture of 4% lidocaine and bupivacaine. Twenty-five
gauge pars plana vitrectomy was performed in all cases using a
vitrectomy system (Constellation; Alcon Labs, Fort Worth, TX). Central
and peripheral vitrectomy with release of vitreous tractions, shaving of
the vitreous base, and cutting of the flaps of the breaks were carried
out in all cases.
After careful inspection of the periphery over 360 degrees and
transscleral cryopexy around retinal breaks, fluid–air exchange with
drainage of the subretinal fluid through original breaks using active
aspiration (600 mm Hg) through a backflush instrument (1281.BTD05;
DORC, Zuidland, The Netherlands), followed by 20% sulfur hexafluoride gas injection, was performed in all cases. Additional scleral
buckling was not performed. Patients were asked to maintain a prone
position for 2 hours after the operation and to sit up or stay supine
thereafter for 4 days in case of superior or inferior breaks, respectively.

Imaging
Images were acquired with HRAþOCT (Spectralis; Heidelberg Engineering, Heidelberg, Germany), which combines a sd-OCT with a
confocal scanning laser ophthalmoscope that provides a reference
fundus image. The sd-OCT records up to 40,000 A-scans per second
with an axial digital resolution of approximately 4 lm and a transversal
digital resolution of approximately 15 lm in the high-resolution mode.
The ‘‘Automatic Real-Time’’ function incorporated in the software
permits performing of multiple frames at the same scanning location,
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which reduces noise and increases image quality. Using an active eyetracking technology, the system automatically follows eye movements
relating OCT B-scan to the selected fundus image. The ‘‘Follow-up’’
function identifies previous scan locations and automatically guides the
OCT instrument to scan the same area for subsequent visits. For the
purpose of this study, the first scan acquired at the 1-month
postoperative visit was set as the reference scan.
OCT recording protocol consisted of a sequence of 97 horizontal
sections, covering an area of 30 or 20 degrees horizontally x 20 degrees
vertically recorded in the high-resolution mode (1536 and 1024 Ascans, respectively) with a distance of approximately 60 lm between
individual sections.
FAF (excitation wavelength at 488 nm and barrier filter at 500 nm),
infra-red (IR), and red-free (RF) pictures (50 and 35 degrees) were
obtained at each follow-up examination.
For the analysis of the FAF findings, lines of increased or decreased
autofluorescence were divided in two groups: thick lines (transverse
diameter ‡ 100 lm) and thin lines (transverse diameter < 100 lm).
Measurements were manually taken by a single observer taking
advantage of the integrated software of the machine.

Statistical Analysis
Statistical analysis was performed using statistical software (MedCalc
version 11.5.1; MedCalc Software bvba, Mariakerke, Belgium).

RESULTS
Demographics
Among the 43 patients with macula-off detachment without
PVR grade C or greater operated on between October 1, 2010
and March 1, 2011, 23 were subsequently excluded for the
following reasons: 12 did not show ORFs or IS/OS skip RAs on
FAF-OCT examination at the 1-month visit, eight were not able
to attend the follow-up visits, and three experienced redetachment after primary surgery. Results for the remaining 20
patients followed up for 6 months are reported. Mean age was
61 6 7.8 years (range 45–78 years). At enrollment, 12 eyes
were phakic and eight were pseudophakic, and during the
follow-up four patients underwent cataract extraction. Median
duration (confidence interval) of retinal detachment, on the
basis of symptoms reported by the patients, was 5.5 (4.2–7.8)
days. Mean (6SD) of detached quadrants was 3.1 6 0.8.
At least part of the macula (the area centered on the umbo,
composed of umbo, foveola, fovea, parafovea, and perifovea,
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and measuring 5.5 mm in total diameter) and the whole fovea
(the area centered on the umbo and measuring 0.5 mm in total
diameter) were detached in all cases as ascertained by
ophthalmoscopy and preoperative OCT in those cases in
which involvement of the fovea was doubtful on clinical
examination. In all but two cases the main break, deemed
causative of the detachment, was located in the upper
quadrants.

Fundus Autofluorescence Findings
One month postoperatively 11 eyes showed thick lines of
decreased FAF, six eyes showed thick lines of increased FAF,
and three eyes showed thin lines of increased FAF (Fig. 1).
At the 3-month visit the thick hypofluorescent lines had
remained hypofluorescent in three eyes, had evolved to thick
hyperfluorescent lines in four eyes, and had evolved to thin
hyperfluorescent lines in four eyes. The thick hyperfluorescent
lines had evolved to thin hyperfluorescent lines in four eyes
and had resolved without leaving abnormalities in one eye. The
thin lines of increased hyperfluorescence seen at month 1 did
not change at month 3. Development of cataract precluded
accurate assessment of FAF abnormalities in the remaining eye
showing hyperfluorescent thick lines at month 1.
At the 6-month visit, thick hypofluorescent lines were not
observed in any cases, thick hyperfluorescent lines were seen
in four eyes, and thin hyperfluorescent lines were seen in
eight eyes. No FAF abnormalities were observed in two cases.
In six cases accurate assessment was precluded by development of cataract. In all the eyes that showed thin hyperfluorescent lines at 3 months except one, these lines were still
visible at the 6-month visit. The data are summarized in the
Table.
RVPs were observed in five eyes at month 1 and did not
substantially change in size or in position relative to the retinal
vessels they were related to, during the follow-up period.

Spectral-Domain Optical Coherence Tomography
Findings
Details of OCT findings are reported (see Supplementary
Material and Supplementary Table S1, http://www.iovs.org/
lookup/suppl/doi:10.1167/iovs.12-10322/-/DCSupplemental).
At 1 month, ORLs disruption was the most common
abnormality (19 eyes) followed by ORFs (17 eyes), and IS/OS
skip reflectivity abnormalities (16 eyes). During the follow-up
all the changes, except for epiretinal membranes (ERMs),
showed a tendency to resolve. The number of eyes with ORFs
and ORLs disruption decreased progressively through months
3 and 6 whereas the number of eyes with IS/OS skip RAs
remained unchanged over the first 3 months. Width, height,
and number of ORFs decreased during the follow-up (Fig. 2),
and at the 6-month visit ORFs were detectable only in 2 eyes.
In several cases ORFs turned into IS/OS skip RAs (Fig. 2).
Photoreceptor IS/OS skip RAs persisted for the entire duration
of the follow-up in seven eyes and were generally found in nine
eyes at last visit, being the most common OCT abnormality at 6
months along with ERMs (17 eyes).
In two eyes, pockets of subretinal fluid were observed in
areas where ORFs were also detected, nevertheless in no cases
did evolution of these pockets result in ORFs formation or vice
versa (Fig. 3). Subretinal pockets of fluid disappeared leaving
changes reminiscent of IS/OS skip RAs or leaving no
abnormalities.
Four patients presented with subretinal/intraretinal fluid at
the fovea 1-month postoperatively. At the 6-month follow-up
visit the fluid was reabsorbed in all cases. One patient
developed macular edema 6 months after operation.
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TABLE. Evolution of Fundus Autofluorescence Findings Observed over
the 6-Month Follow-Up
Month 1 Month 3 Month 6
Thick lines of  FAF
Thick lines of  FAF
Thin lines of  FAF
No lines visible
Cataract precluding
assessment of lines on FAF (eyes)

11
6
3
0

3
4
11
1

0
4
8
2

0

1

6

 ¼ increased;  ¼ decreased.

Visual Acuity
Mean (SD) preoperative logMAR VA was 1.16 6 0.93 and
improved to 0.39 6 0.30, 0.32 6 0.34, and 0.21 6 0.20 at 1-,
3-, and 6-month follow-up, respectively. The improvement was
statistically significant at month 1 in comparison to preoperative VA and at month 3 in comparison to month 1 (Friedman
test, P <0.001). No further significant improvement was seen
at month 6.

DISCUSSION
In this study we prospectively followed the evolution of ORFs
and demonstrated that they tend to resolve spontaneously
within a few months from operation leaving behind only subtle
retinal abnormalities. Therefore, ORFs must be differentiated
from full-thickness retinal folds, which may become fixed, may
require further surgical intervention,16,18,19 and are associated
with apoptosis and thinning of the photoreceptor layer within
the fold.20 ORFs should also be differentiated from residual
subretinal fluid, which can take years to be reabsorbed,21–24
and from RVPs, which do not substantially change during
follow-up.13
Both FAF and OCT were found to be sensitive in detecting
the presence of ORFs shortly after operation, but OCT was
superior to FAF to follow their evolution in phakic eyes
because recording of good-quality FAF images was impaired by
development of cataract. This is not unexpected because
vitrectomy induces cataract and the blue excitation light of FAF
is absorbed to a large extent by nuclear sclerosis or advanced
yellowing of the lens. In contrast, OCT is based on nearinfrared interferometry and is much less affected by media
opacities.
In our study, the typical observed sequence of evolution of
prominent ORFs on FAF imaging was: thick hypoautofluorescent lines  thick hyperautofluorescent lines  thin
hyperautofluorescent lines  residual subtle or no abnormalities. Concomitantly, OCT scans revealed that the corresponding hyperreflective lesions decreased in number, height and
size.
The hypoautofluorescence associated with prominent ORFs
is probably due to a masking effect on RPE autofluorescence by
the overlying misaligned photoreceptors or by a reduced
shedding of fluorophores to the RPE from damaged and
shortened photoreceptors. The evolution of hypoautofluorescent lines into hyperautofluorescent lines may be due to
several factors:
1. Accumulation of hyperautofluorescent material originating from degenerating photoreceptors’ outer segments
in the subretinal space. This accumulation would occur
because the folded distal ends of the photoreceptors are
separated from the apical surface of the RPE cells,
which, under normal circumstances, phagocytose the
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FIGURE 3. Evolution of pockets of subretinal fluid and ORFs on sd-OCT. (A) One month after retinal detachment repair, ORFs (arrows) and pockets
of subretinal fluid (arrowheads) are visible. (B) Twenty days later the ORFs are less prominent whereas the pockets of subretinal fluid have
collapsed giving rise to smaller but more numerous pockets (arrowheads). (C) ORFs (arrows) and pockets of subretinal fluid (arrowheads) seen 1month postoperatively, respectively resolve, leaving IS/OS skip RAs, ([D], arrows) and persist ([D], arrowheads) at the 3-month visit. (E) Pockets of
subretinal fluid seen 1 month after operation, disappear 2 months later leaving IS/OS skip RAs ([F], arrowheads). (G) Pockets of subretinal fluid
(arrowheads) resolving without leaving abnormalities (H).

wasting material shed by photoreceptors. Subsequent
reabsorption of this material would make the hyperautofluorescent lines thinner and thinner until they
become no longer visible.

2. A phenomenon similar to that described for the RVPs,
that is, the prominent ORFs would shadow the
underlying RPE inducing on it metabolic changes
responsible for an increased autofluorescence visible

FIGURE 4. sd-OCT sequence showing the relationship between preoperative and postoperative profiles of the outer retina in patients who have
undergone vitrectomy and gas injection for macula-off retinal detachment repair. (A) Undulations of the profile of the detached outer retina
preoperatively (between the arrows). (B) One-month postoperatively IS/OS skip RAs are detected at the same area (between the arrows). (C) A
discrete outer retinal undulation is observed preoperatively (arrow). (D) One-month postoperatively an ORF (arrow) has replaced the undulation.
(E) Retinal detachment presenting with a relatively flat contour of the outer layers. (F) One-month postoperatively no obvious morphologic or
reflectivity abnormalities of the ORLs are visible.
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FIGURE 5. Relation between ERM and ORFs. (A) sd-OCT recorded preoperatively shows multiple undulations of the detached outer retina (between
the arrows) and an ERM (arrowhead). (B) One month after operation, prominent ORFs are visible (arrows). Some seem to have replaced the
preoperative undulations of the outer retina. The ERM looks thicker in comparison to preoperative assessment. (C) Three months after operation,
the ORFs (arrows) are less prominent and the ERM is unchanged (arrowhead). (D) Six months after operation, the ORFs have completely resolved
turning into IS/OS skip RAs. The ERM looks unchanged.

once the ORF has resolved. Differently from the RVPs,
such increased autofluorescence is transient presumably
in relation to the short period of shadowing of the RPE
by the ORF.
During the follow-up, flattening of the ORFs left behind
areas of abnormal reflectivity of the IS/OS band, that we
previously named IS/OS skip RAs.14 It is possible that IS/OS
skip RAs reflect morphologic changes and/or very subtle
misalignment affecting the distal end of photoreceptors. As
such, IS/OS skip RAs might be not necessarily related to
resolved ORFs but could be observed in association to other
abnormalities causing misalignment of the ORLs. Indeed, we
also found changes reminiscent of IS/OS skip RAs in areas
previously occupied by pockets of subretinal fluid (Fig. 3).
At the end of follow-up, IS/OS skip RAs were still visible in
almost 50% of the examined eyes, indicating they tend to
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persist longer than ORFs after operation. Further studies that
include more patients are needed to elucidate if these subtle
changes can influence visual acuity or be responsible for
metamorphopsia in the long term.
Regarding the pathogenesis of ORFs, we previously
proposed14 that sequestration of subretinal fluid and concomitant use of intravitreal gas, classically considered the causes of
full-thickness retinal folds,16,18,19 may be implicated in ORFs
formation as well. In particular a relationship could exist
between pockets of subretinal fluid and ORFs because they
share some characteristics in that both abnormalities may be
multiple, with various orientations and lengths.
The formation of pockets of subretinal fluid may in turn be
favored by the undulations of the detached retina, which
histology reports25 and OCT studies26,27 have shown to be
common findings in macula-off detachments. Undulations
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might be secondary to cystoid degeneration of the retina,
modifications in the cytoskeleton of photoreceptors,28 and
intraretinal proliferation of nonneural cell types occurring
within hours of the detachment.29,30
A complete flattening of these undulations either intraoperatively or in the immediate postoperative period may be
impeded by the fact that they are secondary to structural
changes probably requiring several weeks to resolve. Therefore, it is possible that persisting undulations play a role in the
formation of pockets of subretinal fluid, later evolving into
ORFs. In support of this hypothesis we found a correspondence between location of outer retinal undulations seen
preoperatively and location of ORFs and IS/OS skip RAs seen
postoperatively (Figs. 4, 5).
However, we observed that in no case, the evolution of
pockets of subretinal fluid led to the formation of ORFs in the
absence of intravitreal gas, that is, from the time we started to
record images (Fig. 3). Therefore, if a relationship exists
between pockets of subretinal fluid and ORFs, the intraocular
gas tamponade must be a key element, that is, the pockets of
subretinal fluid could not transform into ORFs without an
internal tamponade.
Another factor which might play a role in the development
of ORFs is unintentional retinal translocation occurring during
RD repair. Such retinal displacement is caused by the mobility
and elasticity of the detached retina and by the presence of
subretinal fluid, which stretches the retina increasing its
surface.16 When an intraocular gas is injected, it can force
the detached retina back to the RPE and choroid, producing a
fold at the edge between the attached and detached retina.
However, because ORFs are normally multiple and with
variable orientations not related to the edge of the detachment,
this hypothesis looks unlikely.
Transient hypotony at the time of surgery or in the
postoperative period might also potentially favor ORFs
formation.15
We cannot exclude that short-duration decreases in IOP
might have occurred during surgical manipulations even if the
machine we used for all surgical procedures included an
integrated infusion pressure and an IOP control system, which
should be able to prevent unwanted intraoperative hypotony.
IOP < 8 mm Hg was not recorded in any of the patients either
the day after the operation or at the follow-up appointments
when images were taken, but it is possible that a transient
hypotony developed for a few hours after the operation.
Moreover, images were taken weeks after operation so we
could not rule out that some subtle alterations suggestive of
low IOP on OCT and visible only for a few days after operation,
may have been missed.
Epiretinal traction could be another factor potentially
favoring the formation of ORFs. In fact it could be hypothesized that an ERM altered the physiologic elasticity of the retina
and conferred some rigidity, which potentially hindered the
flattening of corrugated ORLs once they had been reapposed
to the RPE. For this reason, we carefully scanned the areas
presenting with ERMs noting that ERMs did not prevent or
slow down the resolution of underlying ORFs when compared
to areas devoid of epiretinal traction (Fig. 5). Therefore, the
influence of ERMs on the formation or evolution of ORFs
seems to be negligible.
In conclusion, we report on the evolution of ORFs, a
common finding occurring after vitrectomy and injection of
gas for RD repair. The pathogenesis of ORFs is probably
multifactorial with several variables concurring to their
formation.
Differently from full-thickness retinal folds, which may
require a surgical intervention to resolve, ORFs resolve
spontaneously, normally disappearing within 6 months or less
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from the operation. The residual abnormalities left at the level
of the outer retina, in the form of IS/OS skip RAs may persist
longer, and their repercussions on postoperative visual acuity
and metamorphopsia should be further investigated.
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