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1. Abstract
Acute macular pucker is an uncommon entity of epiretinal mem-
brane due to proliferative vitreoretinopathy, and typically presents 
with rapid progression of vision loss and metamorphopsia over 2 
weeks to 3 months after retinal tears or detachment. We report an 
atypical case of acute macular pucker after silicone oil removal 
after reattachment surgery for giant retinal tear detachment in the 
left eye of a 49-year-old man. He underwent phacovitrectomy with 
macular epiretinal membrane peeling for rapid deteriorated visual 
acuity from 6/30 to 6/200 within 2 weeks of diagnosis, and his 
final visual acuity improved to 12/20. This case report highlights 
the importance of early recognition and prompt surgical treatment 
at an evolutive stage of acute macular pucker, and demonstrates 
the unusual presentation of acute macular pucker with rapid pro-
gression of extensive fingerlike projections disrupting the macular 
architecture on sequential spectral domain optical coherence to-
pography. 

2. Introduction
Acute macular pucker (MP) has been described as an uncom-
mon entity of epiretinal membrane (ERM) due to proliferative 
vitreoretinopathy (PVR), and typically presents with acute onset 
of precipitous visual loss and metamorphopsia over 2  weeks to 
3 months, secondary to macular pucker after retinal tears or de-
tachment [1]. Herein, we report an atypical case of acute MP after 

silicone oil (SO) removal after reattachment surgery for giant ret-
inal tear (GRT) detachment, documented with sequential spectral 
domain optical coherence topography (SDOCT).

3. Case Presentation
A 49 year-old man presented with sudden blurred vision in his 
left eye, when multiple retinal breaks and vitreous hemorrhage 
were observed. He was initially treated with laser retinopexy, but 
he returned with a best-corrected visual acuity (BCVA) of 6/60 
and a superior macula-off GRT detachment in his left eye (Fig-
ure 1A). He underwent 25-gauge pars plana vitrectomy combined 
with encircling scleral buckle, intraoperative usage of perfluoro-
carbon liquids, 360° endolaser retinopexy, and a 5000-centistoke 
SO tamponade, with no intraoperative internal limiting membrane 
(ILM) peeling. After fluid–air exchange, mild iatrogenic intra-
ocular hemorrhage was caused by maneuvers to reposition the 
posteriorly slipped GRT, accompanied by subretinal hemorrhage 
involving the dependent part of retinal detachment close to the 
macula. Under SO tamponade for 14 weeks, his left BCVA im-
proved to 6/30 with a stable attached retina, resolution of subret-
inal hemorrhage, and restoration of normal macular architecture 
(Figure 1B). To treat the emulsified SO droplets in the anterior 
chamber, he had undergone uncomplicated pars plana vitrectomy 
for SO removal using a 25-gauge Alcon Constellation three-port 
system. Four weeks after SO removal, the patient returned with a 
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1 week history of metamorphopsia, and the BCVA was reduced to 
6/120 in the left eye. Fundoscopy revealed an unexpected dense 
macular ERM, secondary to a prominent MP on SDOCT (Figure 
2A). Within 2 weeks after diagnosis, he underwent phacovitrecto-
my with macular ERM peeling in his left eye for rapid progression 
of metamorphopsia, BCVA from 6/30 to 6/200, and anatomic dis-
ruption of the central macula on SDOCT (Figure 2B). Four weeks 
after ERM removal, his left BCVA recovered to 6/20. The BCVA 
improved to 6/12 by 3 months postoperatively. At the time of the 
2 year follow-up assessment, his final BCVA improved to 12/20 
with resolution of metamorphopsia and restoration of otherwise 
normal macular architecture on SDOCT (Figure 3).

Figure 1: (A) At presentation, mosaic fundus photography and spectral 
domain optical coherence topography in the left eye revealed a macu-
la-off, superior giant retinal tear detachment. (B) Spectral domain optical 
coherence topography in the left eye demonstrated no macular pucker for-
mation 3 months after reattachment surgery.

Figure 2: (A) Spectral domain optical coherence topography in the left 
eye revealed an unexpected macular pucker 4 weeks after silicone oil re-
moval. (B) Spectral domain optical coherence topography in the left eye 
demonstrated a rapidly progressive macular pucker with extensive fin-
gerlike projections disrupting the central macula 1 week after diagnosis.

Figure 3: At the 2 year follow-up evaluation, ultra-widefield fundus pho-
tography in the left eye showed reattachment of the retina and a descend-
ing gravitational tract with pigmentary changes after resolution of previ-
ous iatrogenic subretinal hemorrhage (white arrows), and spectral domain 
optical coherence topography showed an absence of macular pucker.
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4. Discussion

We report a case of macula-off GRT detachment with multiple ret-
inal breaks, vitreous hemorrhage, no ILM peeling, and mild iatro-
genic intraocular hemorrhage when repositioning the GRT. After 
reattachment surgery with SO tamponade for 14 weeks, this case 
presented with acute MP 4 weeks after SO removal. Phacovitrec-
tomy with macular ERM peeling was performed within 2 weeks 
of diagnosis. Early recognition and prompt surgical treatment at an 
evolutive stage of acute MP results in rapid recovery of vision and 
resolution of metamorphopsia.

In this case, we demonstrate a rapidly progressive MP disrupting 
retinal layers of the central macula on sequential SDOCT, corre-
sponding to a dense macular ERM causing radiating retinal folds 
on fundoscopy, consistent with a limited form of PVR, classified 
as type 1 PVR (grade CP-1) according to the updated Retina Soci-
ety Classification.2 The pathogenesis of PVR involving the macula 
after retinal tears or detachment has been advocated as an aber-
rant wound healing response, which is triggered by inflammation 
and the breakdown of the blood–retinal barrier (BRB), leading to 
formation of scar-like fibrous macular ERM [1,3,4,]. Both of the 
two preconditions of PVR, inflammation and dispersed responsive 
cells, must be present at the same time, allowing PVR to develop. 
Apart from this, the rationale of using SO as an intraocular tam-
ponade can not only lower the aqueous shear stress on the retina 
induced by ocular movements but also interrupt the open com-
munication between the subretinal space and RPE cells and the 
preretinal space and vitreous cavity [5], thus securing the retinal 
reattachment and containing cellular dispersion within the vitreous 
cavity.

Many significant risk factors have reportedly been associated with 
the development of postoperative MP after a contemporary 23- 
or 25-gauge microinvasive vitrectomy without SO tamponade or 
scleral buckling for rhegmatogenous retinal detachment (RRD), 
including multiple or large retinal breaks, preoperative or post-
operative vitreous hemorrhage, no ILM peeling, and macula-off 
RRD [6-8]. We are able to identify all of the above mentioned 
preoperative and intraoperative risk factors in this case. Moreover, 
several significant risk factors for the development of postopera-
tive PVR also occurred simultaneously in this case, such as a GRT, 
multiple retinal breaks with a cumulative break area larger than 
three optic disks, and minor iatrogenic intraocular hemorrhage [9]. 
Thus, our patient posed a heightened risk of developing not only 
MP but also PVR, which would have likely developed regardless 
of whether there was SO in the eye.

PVR is the most common cause of surgical failure in the treat-
ment of RRD. As many as 14% of eyes with GRT detachments de-
velop retinal redetachment after SO removal. Postoperative PVR 
has been reported to be the major cause of retinal redetachment 
[10], indicating that SO removal is associated with the onset of 

postoperative PVR. Furthermore, Tan et al found that there was a 
significantly higher redetachment rate in RRD cases with a short 
SO tamponade duration of less than 2 months [11]. However, other 
studies, with a minimum SO tamponade duration ranging from 2.6 
to 6 months, have concluded that the rate of redetachment after SO 
removal was independent of SO tamponade duration [12-14]. In 
other words, these results indicate that a SO tamponade duration 
of at least 2.6 months does not predispose to postoperative PVR. 
In this case, because the SO was removed with a tamponade du-
ration of 14 weeks (3.5 months), we consider SO removal to be a 
precipitating factor for the onset of acute MP rather than having a 
significant causative impact on it.

A preceding history of mild iatrogenic intraocular hemorrhage in-
volving the dependent part of macula-off detachment when reposi-
tioning the superior GRT may have been an important predisposing 
factor for the development of acute MP after SO removal in this 
case. This can be explained by the fact that a surgically induced 
breakdown of the BRB due to iatrogenic problems is accompanied 
by an influx of serum inflammatory mediators and blood-borne 
responsive cells within the vitreous cavity and on the macular sur-
face, causing a PVR stimulating environment, thereby initiating 
the responses of PVR involving the macula [9,15]. Furthermore, 
Mietz et al found that the median duration between retinal dis-
ease and primary PVR was 2 months (range, 0.5–45 months), with 
79% of cases developing within the first 3 months and 90% with-
in the first 6 months [16]. In addition, Sheard et al found that 4 
of 5 (80%) of acute MP occurred within 5 months of the retinal 
disease [1]. These suggest that the retinal situation may not have 
been settled when the SO was removed with a tamponade duration 
of 3.5 months in this case. Altogether, we hypothesize that acute 
MP may result from an unsettled surgically induced breakdown of 
BRB in the absence of SO to contain inflammatory factors and cel-
lular dispersion within the vitreous cavity and on the macular sur-
face. Therefore, we suggest that not only meticulous care should 
be taken when repositioning the GRT to avoid iatrogenic intraoc-
ular hemorrhage involving the dependent part of the detachment, 
but also SO may need to be retained for extended duration in such 
cases until the responses of PVR are settled, to prevent acute MP 
after SO removal.

Moreover, when managing patients presenting with GRT detach-
ments and multiple risk factors for MP and PVR development, 
such as macula-off RRD, multiple retinal breaks, and vitreous 
hemorrhage as in this case, prophylactic ILM peeling may be con-
sidered to prevent the formation of MP.

This study has several limitations. This is a single case report that 
it is difficult to conclude that a longer SO tamponade duration will 
help prevent acute MP after SO removal in such cases. Further 
studies of a larger number of cases are necessary.  

In summary, we report an atypical case of acute MP after SO re-
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moval after reattachment surgery for GRT detachment. This case 
highlights the importance of early recognition and prompt surgical 
treatment at an evolutive stage of acute MP, and demonstrates the 
unusual presentation of acute MP with rapid progression of exten-
sive fingerlike projections disrupting the macular architecture on 
sequential SDOCT.
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