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Purpose: To analyse the efficacy of subretinal injection of recombinant tissue plasminogen
activator (rtPA) and gas tamponade for the displacement of submacular haemorrhage (SMH).
Methods: This single-centre, retrospective, case series included 25 consecutive patients (25
eyes) who underwent pars plana vitrectomy (PPV) with subretinal rtPA injection and 20%
sulphur hexafluoride (SF6) tamponade. The primary outcome was SMH displacement rate,
defined as the absence of subretinal blood within (complete) or outside (partial) 1500 pm
centred on the fovea one month after PPV. Secondary outcomes were final best-corrected
visual acuity (BCVA), central macular thickness (CMT), recurrence probability, number of
anti-vascular endothelial growth factor (VEGF) injections after PPV, and intra- and post-
operative complications.

Results: Successful displacement was obtained in all 25 eyes (100%), with complete and
partial displacement obtained in 15 (60%) and 10 (40%), respectively. BCVA significantly
improved from 1.8140.33 to 1.374+0.52 LogMar at 12 months from surgery (p = 0.001). The
bivariate correlation analysis revealed that earlier the surgery had better visual prognosis at
the end of the follow-up (p = 0.007). CMT significantly decreased from 922 + 273.69 um at
baseline to 403.53 + 314.64 um at 12 months follow-up (p < 0.001). SMH recurrence was
observed in two (8%) patients with a mean survival time of 11.6 £ 0.339 months and
a cumulative survival probability of 88% at the end of follow-up. After PPV, the mean
number of anti-VEGF injections was 3.00 + 0.957 with no correlation with final visual acuity
(p = 0.365). No intraoperative complications were recorded. Only one patient developed
open funnel retinal detachment 40 days after primary PPV.

Conclusion: PPV with rtPA subretinal injection and SF6 tamponade is a safe and effective
technique in displacing acute SMHs secondary to neovascular AMD. It is recommended to
perform within 14 days from the onset of the symptoms to achieve BCVA improvement at 12
months and proper imaging to plan future anti-VEG treatment.

Keywords: macular degeneration, submacular haemorrhage, recombinant tissue
plasminogen activator, pars plana vitrectomy, subretinal injection

Introduction

Submacular haemorrhage (SMH) is defined as the accumulation of blood in the
virtual space between the neurosensory retina and the retinal pigment epithelium
(RPE), arising from the choroidal or retinal circulation within the macula and
posterior pole.' It is a potentially devastating complication of several ophthalmic
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or systemic diseases. Choroidal neovascularisation (CNV)
is the most common cause of SMH associated primarily
with age-related macular degeneration (AMD).? Other less
common ocular diseases that might complicate with CNV
include polypoidal choroidal vasculopathy (PCV), myopic
CNV and angioid streaks. Moreover, SMH can occur
immediately after blunt or penetrating trauma from loca-
lised choroidal rupture or later from CNV that can develop
at the edge of the rupture site.*"

Independent of its primary cause, the visual prognosis
of SMH is dramatically poor, mainly if left untreated,?>
because of blood degradation chemical toxicity and clot
mechanical damage.”’ Blood breakdown molecules, such
as hemosiderin, fibrin and iron, provoke photoreceptor
necrosis.”® Additionally, the physical separation of the
photoreceptor layer from the underlying RPE and the for-
mation of a contractile clot trigger mechanical stress to the
surrounding neuroretinal tissue, with progressive atrophy
of the neurosensory cells and a consequent irreversible
visual loss.’

To date, shadows remain on the best treatment options
for these patients, primarily because the major clinical trial
on the treatment of neovascular AMD with anti-vascular
endothelial growth factor (VEGF) drugs did not include
such complex cases.'®

According to the current literature, the treatment
rationale for large or massive SMHs relies on the dis-
placement of blood materials away from the fovea, aim-
ing to initiate blood reabsorption in an extramacular
region and, thus, preventing macular photoreceptor
damage."'"™'* Various surgical techniques to displace
SMH have been described, including pneumatic displa-
cement (PD),"® intravitreal injection of recombinant tis-
sue plasminogen activator (rtPA) with or without PD,'®
pars plana vitrectomy (PPV) with subretinal injection of
rtPA'” with or without the use of perfluorocarbon'® and
with or without PD, and PPV with or without rtPA, in
addition to surgical excision of the subretinal CNV.'?
More recently, some authors have reported the use of
additional subretinal air injection (subretinal PD) to
enhance SMH displacement.'”?° Moreover, intravitreal
anti-VEGF injections have been advocated in monother-
apy or combination with rtPA, PD with or without
PPV.*!

Notwithstanding the vast scenario of the techniques
described, evidence demonstrates that prompt treatment
of SMH within seven to 14 days after its onset is crucial
to prevent irreversible retinal damage.”?

Moreover, treatment is suggested to ensure patients’
adequate follow-up.>>* A large and thick clot obstructs
the visualisation of the underlying retina and thus impedes
proper follow-up with specific diagnostic exams.
Submacular blood hampers the proper characterisation of
a CNV (type, size, and location) and the definition of
factors that allow making prevision on the chances of
visual acuity (VA) improvement.

Despite several studies describing the effectiveness of
subretinal injection of rtPA and gas injection into the
vitreous chamber for SMH displacement, there are no
shared guidelines or universally accepted results in terms
of visual recovery, blood displacement and complications.

This study reports on the blood displacement profi-
ciency of PPV combined with subretinal rtPA injection
with SF6 gas tamponade in patients affected by SMH

secondary to neovascular AMD.

Methods
Study Design

We conducted a single-centre, retrospective case series to
analyse patients with a diagnosis of SMH secondary to
AMD who underwent PPV with subretinal injection of
rtPA and sulfur hexafluoride (SF6) gas displacement in
the Ophthalmology Unit of the Azienda USL-IRCCS di
Reggio Emilia (Reggio Emilia, Italy) between
October 2018 and April 2020. This study obtained ethical
approval from the local Institutional Review Board
“Comitato Etico di Area Vasta Emilia Nord” to collect
and analyze clinical data. The study was conducted in
accordance with the principles of the Declaration of
Helsinki. Written informed consent, including consent to
publish, was obtained from all participants.

Participants
The
a diagnosis of SMH secondary to neovascular AMD who

study included patients aged >50 years with

were referred to our unit because of sudden visual impair-
ment. Only subjects with a time from symptoms to surgery
of no longer than 14 days (as determined by the patient’s
history and clinical chart revision) were offered treatment.
Patients with other ocular comorbidities (diabetic reti-
nopathy, severe myopia, advanced glaucoma and history
of uveitis), history of previous vitreoretinal surgery, inade-
quate assessment of subretinal blood (due to severe media
opacities), and SMH secondary to other forms of macular
diseases other than AMD were excluded from the study.
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Preoperative Assessment

Before surgery, a complete ophthalmic evaluation was
conducted, including best-corrected visual acuity
(BCVA), slit-lamp biomicroscopic examination, intraocu-
lar pressure measurement (IOP) by Goldman applanation
tonometry, dilated fundus examination with a 90-DPT
indirect lens, colour fundus photography (Optos
California, Dunfermline, United Kingdom) and spectral-
optical coherence (SD-OCT)
Heidelberg Heidelberg,

Germany) to define the size and location of the subretinal

domain tomography

(Spectralis, Engineering,
haematoma.

Data collected included all baseline demographic infor-
mation (age, gender, the affected eye, lens status, history
of prior treatment with intravitreal anti-VEGF, systemic
therapy with antiaggregant and/or anticoagulant drugs),
duration of symptoms before surgery, BCVA before
SMH, and BCVA at presentation. BCVA was converted
into the logarithm of the minimal angle of resolution
(LogMAR) scale for statistical analysis. “Counting fingers
at 1 m” was converted into 1.8 LogMAR, “counting fin-
gers at 30 cm” into 2.6 LogMAR, “hand movement” into
2.9 LogMAR and “light perception” into 3.2 LogMAR.**
In cases of blood accumulations that prevented a correct
preoperative diagnosis, neovascular AMD was confirmed
after surgery.

Surgical Technique

Surgical procedures were carried out by a single experi-
enced vitreoretinal surgeon (DI). Patients underwent PPV
in isolation or combination with cataract extraction (CE).
In these cases, standard phacoemulsification with intrao-
cular lens (IOL) implantation was completed before pro-
ceeding with vitrectomy and rtPA subretinal injection
with SF6.

The technique was carried out as illustrated by Arias
and Treumer in previous studies.'*> 2’ A peribulbar block
was obtained injecting 5-10 cc of a solution containing
lidocaine and bupivacaine for local anaesthesia. All
patients underwent standard three-port 23 gauge PPV
with posterior hyaloid detachment induction (if not already
present), followed by a core vitrectomy extended to the

periphery.

Subretinal injection of 25pg/0.1 mL of rtPA
(Actilyse, Boehringer Ingelheim, Germany) through
a 41 gauge subretinal flexible cannula (DORC,

Zuidland, The Netherlands) was performed to liquefy

the haematoma and promote its displacement toward
the inferior retinal quadrants. The bullous detachment
of the posterior pole was obtained with a transretinal
approach by entering the cannula at a single point
located at one optic disc diameter below the superotem-
poral vascular arcade while watching for the absence of
reflux toward the fovea or occurrence of an iatrogenic
macular hole during the injection. After a complete
fluid—air exchange, the procedure was concluded with
the injection of 1.25 mg/0.05 mL bevacizumab into the
vitreous cavity, followed by a complete air—SF6 20%
exchange. All sclerotomies were sutured with Vicryl
8-0 at the end of the procedure.

At the end of the surgery, intracameral 1mg/mL cefur-
oxime sodium (Aprokam, Laboratoires THEA S.A.S.,
Clermont-Ferrand, France) or subconjunctival gentamicin
was injected after a combined or PPV only procedure.

Alternate head-down-head-straight positioning was
recommended several times per day for three days after
the procedure. An anti-VEGF injection was performed one
and two months after the surgery and then in the following
months, depending on the optical coherence tomography
(OCT) examination results.

Postoperative Assessment

Postoperatively, all patients underwent a complete
ophthalmic evaluation at month 1, month 3, month 6,
month 12, or, more frequently, if clinically indicated by
the physician. Collected data included BCVA measure-
ment, evaluation of the mobilisation of the macular hae-
matoma by fundus photography and spectral-domain
optical coherence tomography (SD-OCT), and number of
intravitreal anti-VEGF

postoperative injections and

complications.

Outcome Measure
The primary outcome was the haemorrhage displacement
rate one month after surgery. The efficacy of blood dis-
placement was evaluated with the aid of fundus photo-
graphs and images from other diagnostic tools (SD-OCT)
and ophthalmoscopic exam findings reported in the med-
ical charts. Complete displacement was defined as the
absence of subretinal blood within 1.500 um centred on
the fovea. Partial displacement was defined as the absence
of haemorrhage under the foveola, but with persisting
traces of blood within 1.500 um centred on the fovea.
No displacement was defined as blood persisting under
the foveal area on the fundus photography and OCT scan.
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The foveal area was defined as a zone of 1500 mm in
diameter centred on the foveal avascular zone.

Secondary outcomes were:

- BCVA at the end of follow-up,

- CMT at the end of follow-up, measured from the
Bruch’s membrane to the internal limiting membrane at
the fovea with the calliper function of the SD-OCT,

- success rate, defined as no SMH recurrence during
the follow-up period,

- number of anti-VEGF treatment after primary PPV
with subretinal rtPA injection and gas tamponade, and

- intraoperative and postoperative complications.

Statistical Analysis

Demographic and clinical data were expressed using the
frequency and percentage for categorical variables and the
mean (+ standard deviation [SD]) for continuous numer-
ical values. To calculate each variable significance level,
paired sample #-test or chi-squared test (or Fisher's exact
test, where appropriate) was used. Kaplan—Meier survival
curve analysis was employed to evaluate the cumulative
probability of success rate throughout the follow-up per-
iod. To evaluate the statistical association between two
categorical variables, the Pearson x2 test was used.
A value of p < 0.05 was considered significant for all
tests. Statistical analysis was performed using v.27 of
SPSS (IBM, Armonk, New York, United States).

Results

This study included 25 eyes of 25 consecutive patients
referred to our unit due to SMH secondary to neovascular
AMD. In 13 eyes (52%), SMH was the first clinical
manifestation of age-related maculopathy (with diagnostic
confirmation after primary vitrectomy), while in 12 eyes
(48%), it occurred during the standard course of treatment
with anti-VEGF. Patient demographics are summarised in
Table 1. Only two (8%) eyes showed mild vitreous hae-
morrhage at presentation that did not preclude the sched-
uled preoperative exams for proper assessment of the
SMH characteristics, and, for these reasons, all patients
were offered PPV with subretinal injection of rtPA.

The mean time from symptoms to surgery was 9.24 +
3.37 days, ranging from three to 14 days (95% CI = 7.85—
10.63). Antiplatelet or anticoagulant therapy was sus-
pended/replaced in time, according to the cardiologist’s
indications in five (20%) and six (24%) patients, respec-
tively, before proceeding with the scheduled surgery.

Combined phacoemulsification with the PPV was

Table | Demographic Information and Clinical Preoperative and
Postoperative Evaluation

Gender

Male (n, %) 13 (52%)

Female (n, %) 12 (48%)
Age (years)

Mean + SD 81.32 (+ 6.88)
Eye

Right eye (n, %) 16 (64%)

Left eye (n, %) 9 (36%)
Lens status

Phakic (n, %) 17 (68%)

Pseudophakic (n, %) 8 (32%)
Time from symptoms to surgery (days)

Mean * SD 9.24 (+ 3.37)
Pre-hemorrhage BCVA (LogMAR)

Mean * SD 0.39 (+ 0.37)
Preoperative BCVA (LogMar)

Mean + SD 1.81 (+0.33)
Final BCVA (LogMAR)

Mean * SD 1.37 (+ 0.52)
Surgical time (min)

Mean + SD 58.55 (x17.17)
Number of anti-VEGF injection after surgery

Mean * SD 2.68 (x1.4)

Abbreviations: SD, standard deviation; BCVA, best-corrected visual acuity;
LogMAR, Logarithm of Minimum Angle of Resolution; Anti-VEGF, Anti Vascular
Endothelial Growth Factors.

performed in 17 eyes (68%) of patients. Surgery was
accomplished without intraoperative complications in all
cases.

Primary Outcome

The mean + SD preoperative SMH area at presentation
was 6834 + 4242 mm” and ranged from 10.49 to
170 mm? (95% CI = 51.24-85.43). Successful displace-
ment of the SMH was obtained in 25 out of 25 eyes
(100%) one month after surgery. A complete and partial
displacement was obtained in 15 (60%) and 10 (40%)
cases, respectively (Figure 1).

Secondary Outcome

Figure 2 shows the mean BCVA throughout the follow-up
period. At 12 months after surgery, the mean + SD final
BCVA was 1.37 +0.52 LogMAR (95% CI=1.16-1.59). The

https:

3652

Dove!

Clinical Ophthalmology 2021:15


https://www.dovepress.com
https://www.dovepress.com

Dove lannetta et al

Figure | Partial displacement was defined as the absence of haemorrhage under the foveola but with persisting traces of blood within 1500 pum centred on the fovea (A);
complete displacement was defined as the absence of subretinal blood within 1500 pm centred on the fovea (B).
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Figure 2 Boxplot representing the BCVA variation from baseline at each time point. Bold lines within boxes represent the median (50th percentile), upper and lower limits
of the box represent the first (25th percentile) and the third quartiles (75th percentile), respectively, and bars represent the extreme values (maximum and minimum
observations). The asterisk represents statistical significance.
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Table 2 Central Macular Thickness

Follow- Central Macular Thickness Mean = SD | p-value
Up (um)

Baseline 922 + 274 -
Month | 389 + 281 <0.001
Month 3 376 + 275 <0.001
Month 6 346 + 303 <0.001
Month 12 404 + 315 <0.001

final BCVA significantly improved at the end of the follow-
up compared to the baseline value (p =0.001), although none
of the patients recovered VA prior to the haemorrhagic
phenomenon. We did not find any significant correlation
between the final VA and the measured area of SMH.

On the contrary, we demonstrated a statistically signif-
icant positive correlation between the final VA and the
time from symptoms to surgery (Figure 3), and the earlier
the procedure, the better the final BCVA (p = 0.007).

SD-OCT analysis revealed an effective displacement of
the subretinal component of the macular haemorrhage in all
cases, with a statistically significant reduction of CMT at all
the time points of the follow-up period (Table 2, Figure 4).
CMT decreased from 922 + 273.69 um (95% CI = 790.08—
1053.92) at baseline to 403.53 + 314.64 um (95% CI =

2,500

2,000

1,500

VA at 1 year from surgery (LogMAR)

1,000
,500 O
(@]

,000

251.87-555.18) at 12 months follow-up (p < 0.001). The
final VA at 12 months did not correlate with the final CMT
(p=0.165).

SMH recurrence was observed in two (8%) patients
throughout the follow-up six months after the primary pro-
cedure. The Kaplan-Meier analysis (Figure 5) revealed
a mean survival time of 11.6 + 0.339 months (95% CI =
10.935-12.265). The cumulative proportion of surviving (no
recurrence of SMH) at the end of the follow-up was 88%.

After PPV, all patients proceeded with intravitreal
injection of anti-VEGF drugs according to their treatment
schedule (Figure 6). The mean number of injections at the
end of the follow-up period was 3.00 + 0.957, ranging
from 2 to 5 (95% CI = 2.60-3.40). The final VA at 12
months did not correlate with the number of anti-VEGF
intravitreal injections after PPV (p = 0.365).

All procedures were uneventful. Postoperative compli-
cations included an open funnel retinal detachment in one
eye 40 days after primary PPV. The patient underwent
a revisional PPV and silicone oil tamponade.

Discussion
In this retrospective study, PPV with rtPA subretinal injec-
tion and SF6 tamponade was shown to be safe and

R? Linear = 0,231

2,5 5,0 7,5

10,0 12,5

Time from symptoms to surgery (days)

Figure 3 Pearson’s correlation coefficient demonstrated a positive linear relationship between time from symptoms to surgery and visual acuity at | year.
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Figure 4 Boxplot representing the CMT variation from baseline at each time point. Bold lines within boxes represent the median (50th percentile), upper and lower limits of
the box represent the first (25th percentile) and the third quartiles (75th percentile), respectively, and bars represent the extreme values (maximum and minimum
observations). The asterisks represent statistical significance.
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Figure 5 Kaplan—Meier curve showing the probability of being in response vs months of follow-up. Eyes were classified as failures in case of SMH recurrence at any time
points of the follow-up.
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Figure 6 Colour fundus retinal photography and OCT scan before surgery (A), at month | (B), at month 3 (C), at month 6 (D) and at | year of follow-up (E).

effective in displacing acute SMH secondary to neovascu-
lar AMD away from the foveal region. In our cases, SMHs
were partially or entirely displaced in 100% of treated
patients.

Through the years, different subretinal blood displace-
ment techniques with apparent dissimilar results have been
described: intravitreal gas with or without rtPA
injection,'®?*>° with or without anti-VEGF drugs,*'**
combined or not with PPV, followed by subretinal rtPA
injections with gas tamponade.'?'*** According to some
authors, vitrectomy seemed to result in a higher displace-
ment rate and better visual outcome than intravitreal rtPA
and gas alone in treating SMH involving the fovea in
AMD.* Conversely, van Zeeburg et al' reported no appar-
ent differences in the displacement rate between the more
or less invasive techniques (vitrectomy vs injection only),
even if PPV showed a higher frequency of postoperative
complications, such as retinal detachment, proliferative
vitreoretinopathy, and vitreous haemorrhage. Despite the
well-established lower complication rates with less inva-
sive techniques, the current literature advocates a prevalent
vitrectomy adoption among ophthalmologists worldwide.
Our study revealed an excellent displacement rate with
a low incidence of intraoperative and postoperative com-
plications with only one patient developing retinal detach-
ment 40 days after the primary procedure, revealing a high
level of safety.

It has been demonstrated that the visual prognosis of
massive SMH is dramatically poor, especially if left
untreated, because of the double mechanism of damage,
chemical and mechanical, of the blood under the retina.

Similar to other studies, patients in our sample
achieved a mild improvement of LogMAR BCVA at 12
months follow-up, which resulted as statistically signifi-
final

a statistically significant positive correlation with the

cant. Moreover, the visual outcome showed
time from symptoms to surgery, and the earlier the vitrect-
omy, the better the VA. Our findings confirm the results by
Hattenbach et al,® who emphasised the importance of early
surgery,
a predictor of final visual recovery after treatment with
rtPA and gas tamponade. SMHs treated within the first two

weeks demonstrated better visual results than those under-

suggesting that persistent haemorrhage is

going surgery after the third week from symptom onset.
Avci et al, in a study that analysed the subretinal coappli-
cation of rTPA and bevacizumab to treat macular haemor-
rhage, reported that patients with a mean SMH duration of
less than 10 days significantly improved BCVA compared
with patients with delayed treatment (>10 days).*
Likewise, our sample patients underwent vitrectomy
within a temporal window of 14 days, and bivariate corre-
lation analysis confirmed a significantly better LogMAR
BCVA if sooner surgery was performed.® Despite the
natural history of SMH, mild improvements of VA may
positively impact the quality of life of elderly patients,
especially in the case of low vision in the fellow eye.
Several authors reported ambulatory independence for at
least three years, with a considerable reduction of care
costs.*®

One of the most debated topics is SMH recurrence,
which is reported to range from 0% to 27% in both the
least and most invasive techniques, and is dependent on
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the author. Notably, studies investigating intravitreal rtPA
plus anti-VEGF reported no cases of SMH relapse.'*”
Moreover, the recurrence rate with vitrectomy seems to be
lower when anti-VEGF is used. In our sample, all patients
received anti-VEGF intraoperatively and after surgery (at
least two injections). The probability of SMH recurrence
at the end of follow-up was 2%, with only two patients
reporting a bleeding relapse six months after primary PPV
with subretinal rtPA and gas tamponade. Our low recur-
rence rate could probably be due to the adoption of anti-
VEGF agents intraoperatively and a consistent anti-VEGF
treatment programme during the entire follow-up period.
Almost all patients in our sample received up to five
injections after surgery throughout the 12 months of fol-
low-up, with optimal control of the neovascular AMD.
Although our did not
a correlation between the cumulative injection number
and final BCVA, we believe that anti-VEGF therapy con-
tributed to the stabilisation of final VA, which significantly

bivariate analysis reveal

improved preoperatively to the final follow-up.

The half-life of intravitreally injected anti-VEGF in
vitrectomized eyes was reduced by 60%, compared to non-
vitrectomized eyes. Moreover, the effect of intravitreally
injected anti-VEGF on the concentration of aqueous VEGF
lasted for a much shorter time in the vitrectomized eyes
compared with non-vitrectomized eyes.*' Despite a lack of
consensus about this theory, we have not observed reduced
efficacy of anti-VEGF treatments in our series, with effective
response to the therapy and stabilisation of the neovascular
lesion. It is noteworthy that several studies investigated the
treatment of SMHs with anti-VEGF injections only, report-
ing improvements in or stabilisation of BCVA. Conversely, it
has been established that such a conservative approach could
not be applied to massive SMH. The only-injection therapy
does not prevent the chemical toxicity and mechanical
damage to blood breakdown molecules. It is reasonable to
support the hypothesis that a thick submacular clot impedes
sufficient access of anti-VEGF molecules to the choroidal
neovascular lesion, drastically reducing its efficacy, and thus
demanding displacement.

In our series, we treated patients with massive macular
haemorrhage (up to 170 mm?®). Although no statistically
significant correlation was found between the extent of
bleeding and final VA, prompt PPV and subretinal rtPA
allowed the displacement of a bulky, oversized mass of
blood. Its removal from the subretinal tissue permitted
proper management of the underlying AMD, ensuring
proper anti-VEGF treatment and identifying signs of

disease reactivation. As stated by Maggio et al,*® haemor-
rhage often precludes an accurate assessment of macular
features, with related difficulties in selecting the proper
management strategy. The displacement of an SMH helps
to perform diagnostic tests capable of revealing macular
details that can guide the postoperative approach. After
haemorrhage displacement and scheduled anti-VEGF ther-
apy, only four patients (16%) were ineligible for further
treatment in our population. Eyes with a complete disrup-
tion of the outer retinal layer, macular scar, no signs of
active neovascularisation or complete subversion of the
retinal architecture did not receive adjunctive anti-VEGF
treatment. Despite the costs of primary vitrectomy, this
approach made it possible to prevent significant economic
losses deriving from protracted, but ineffective, injection
therapies, with inconsistent benefits to patients and man-
agement difficulties for caregivers.

This study presents two main limitations: its retrospec-
tive nature and the lack of a control group. Apart from two
scheduled injections after surgery, anti-VEGF treatment
was not standardised and was based on physician discre-
tion, depending on the imaging characteristics. Finally, the
anti-VEGF molecules adopted were not the same for dif-
ferent patients receiving different anti-VEGF drugs.

In conclusion, our study demonstrated that subretinal
rtPA with SF6 tamponade is safe and effective in displa-
cing an SMH if performed within 14 days from its onset.
Prompt PPV might offer significant improvement of VA at
one year after surgery. Consistent treatment with anti-
VEGEF injections after surgery is mandatory to stabilise
the neovascular lesion and maintain a visual outcome that
improves patients’ quality of life. Further randomised clin-
ical trials are necessary to establish better surgical
approaches (more or less invasive), depending on SMH
characteristics and the underlying disease.
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