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ABSTRACT

INTRODUCTION: The purpose of this study was to assess the efficacy and safety profile
of the Preserflo® Microshunt device, which is an ab externo sub-Tenon’s aqueous shunt approved
for the surgical treatment of glaucoma,

METHODS: Retrospective single-center observational study. Patients who underwent stan-
dalone or combined phacoemulsification-Preserflo® Microshunt implantation with a minimum of
3 months of post-operative follow-up were included. Primary outcome measures included surgi-
cal success defined as a > 30% decrease in IOP from baseline and unmedicated IOP <18 mmHg.
Secondary outcomes included number of hypotensive drops and adverse effects.

RESULTS: Ninety-two (92) eyes from 77 patients (mean+SD age 68+18 years) were included,
most of which underwent standalone surgery (n=74 eyes; 80%). Average post-operative follow-up
time was 9+6 months, with over three quarters of eyes (n=70; 76%) completing at least 6 months
of follow-up and a third (n=30; 33%) with at least 12 months. Mean IOP was significantly reduced
from a baseline measurement of 22+5.8 mmHg throughout follow-up, with a 12-month IOP of
13.9+4.8 mmHg (p<0.0001). Mean number of medications was reduced from 2.8+0.9 to 0.5+0.9 at
last follow-up (p<0.0001), with 75% of eyes remaining drop-free throughout follow-up. Absolute
success at 12 months was 46% and 64% if medication was allowed (qualified). Complications
included self-limited intra-operative bleeding or post-operative hyphema (total n=9; 10%), and
shallow anterior chamber (n=4; 4%). No major or sight-threatening complication was recorded.

CONCLUSION: Early audit of real-world data from Preserflo® use suggests this to be a safe
and effective surgical option for the treatment of medically uncontrolled glaucoma.

KEYWORDS: Glaucoma/surgery; Glaucoma Drainage Implants; Filtering Surgery; Intraoc-
ular Pressure.

RESUMO

INTRODUGCAO: O objectivo deste estudo foi analisar a eficacia e perfil de seguranga do Pre-
serflo® Microshunt, um dispositivo de filtragdo subtenoniana ab externo aprovado para tratamento
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Early Clinical Outcomes of the Preserflo Microshunt Device

cirurgico do glaucoma.

METODOS: Estudo observacional retrospectivo. Foram incluidos doentes implantados com
Preserflo® Microshunt isoladamente ou em combinag¢do com facoemulsificagdo com um minimo
de 3 meses de seguimento. O outcome primario foi o sucesso cirtrgico definido como uma reducao
minima de 30% da pressao intraocular (PIO) basal e uma PIO nao medicada <18 mmHg. Outcomes
secundarios incluiram o nimero de medicag¢des hipotensivas e efeitos adversos.

RESULTADOS: Foram incluidos 92 olhos de 77 doentes (idade média + DP 68+18 anos), a
maioria dos quais submetidos a cirurgia isolada (n=74 olhos; 80%). O tempo médio de seguimento
pos-operatorio foi de 9+6 meses, tendo mais de trés quartos (n=70; 76%) completado pelo menos 6
meses de seguimento e um ter¢o (n=30; 33%) com o minimo de 12 meses. A PIO média foi signifi-
cativamente reduzida em todos os pontos de analise face a PIO basal de 22+5,8 mmHg até 13,9+4,8
aos 12 meses (p<0,0001). O niimero médio de medicagdes hipotensivas desceu 2,8+0,9 para 0,5+0,9
na tltima observagao (p<0,0001), com 75% dos olhos sem medicacdo durante todo o seguimento.
O sucesso absoluto aos 12 meses foi de 46%, e 64% contando com medicacao (qualificado). As
complicagdes incluiram hemorragia angular intra-operatdria ou hifema pds-operatodrio (n total=9;
10%), e camara anterior baixa (n=4; 4%), com resoluc¢ao espontanea. Nao se registaram quaisquer
complicagdes graves ou com necessidade de intervengao cirtirgica.

CONCLUSAO: A anélise inicial do Preserflo® Microshunt em contexto clinico sugere que é
uma cirurgia segura e eficaz no tratamento do glaucoma nao controlado medicamente.

PALAVRAS-CHAVE: Cirurgia Filtrante; Glaucoma/cirurgia; Implantes de Drenagem de

Glaucoma; Pressao Intraocular.

INTRODUCTION

Glaucoma is the leading cause of irreversible blindness
globally and prevalence is expected to rise over the next
decades.'” Conventional glaucoma surgery such as trab-
eculectomy and tube shunts are still the most widespread
techniques for intraocular pressure (IOP) control.’* How-
ever, both tubes and trabeculectomies have a significant
rate of reoperations and adverse effects, mainly hypotony
and its related complications.”” Moreover, both surger-
ies often require additional post-operative interventions
such as intraluminal stent removal (in the case of valve-
less tubes) and suture lysis or releasable suture removal (in
the case of trabeculectomies).® In order to simplify surgical
technique, reduce operating room time and decrease the
burden of post-operative visits and interventions, while
potentially offering a better safety profile, several alterna-
tive surgical devices and procedures, collectively called
MIGS (minimally invasive glaucoma surgery), have been
introduced in the past decade and have risen in popular-
ity.**® However, most MIGS procedures are not capable of
providing adequate long-term IOP control in moderate-to-
advanced glaucoma.” The definition of MIGS has recently
been changed to only include ab-interno non-bleb forming
procedures,’’ thereby excluding devices such as the XEN
gel stent (Allergan, Dublin, Ireland) and the Preserflo® Mi-
croshunt (previously known as Innfocus Microshunt; PMS,
Santen Pharmaceutical Co. Ltd., Osaka, Japan). The Preserf-
10® Microshunt is an ab externo bleb-forming device with a
70um lumen made from a highly biocompatible material
[poly(styrene-block-isobutylene-block-styrene, or SIBS], ap-

proved for surgical treatment of medically uncontrolled
primary open-angle glaucoma. This device was designed to
approach the clinical performance of trabeculectomy, while
being easier to implant and reducing persistent hypotony
rates and the need for post-operative interventions.''
Published series report variable success rates of 53.9% up
t0 92.5% at 12 months of follow-up and a favourable safety
profile.”® Most of these however were calculated using
heterogenous criteria and below standard when compared
to the World Glaucoma Association (WGA) Guidelines.” In
fact, most resorted to IOP lowering of 20% or setting up the
threshold criteria at 21 mmHg, which may be unsuitable
in real life care of glaucoma patients. Nevertheless, early
head-to-head comparison of the Preserflo® Microshunt
with trabeculectomy showed similar IOP control and medi-
cation burden reduction but lower probability of success at
12 months, with a higher proportion of post-operative vis-
its and interventions in trabeculectomy patients.'®*’ Most
commonly reported adverse effects included transient hy-
potony, shallow anterior chamber, bleb encapsulation and
wound leakage.””"” Sight-threatening complications are
rare with the Preserflo® but have been reported, including
hemorrhagic choroidal detachment and malignant glau-
coma.'®?"?* The majority of evidence so far has come from
strict prospective clinical trial conditions, with carefully
selected patients, which may not adequately represent a
surgeon’s patient population, thus reducing the relevance
of published results. Evidence stemming from real-world
clinical settings may often be more useful for clinicians
because it translates more closely to clinical practice and
wider patient populations, with varying glaucoma diag

42 | Revista da Sociedade Portuguesa de Oftalmologia - Volume 47 - N1 - Janeiro-Margo 2023



Early Clinical Outcomes of the Preserflo Microshunt Device

nosis, and may better prepare surgeons and patients for
their expected outcomes, both in terms of surgical success
and possible complications.” Therefore, the purpose of this
study was to analyse early efficacy and safety outcomes
of the Preserflo® Microshunt in a real-world setting using
standard, clinically acceptable success criteria.

MATERIAL AND METHODS
DESIGN AND PATIENT SELECTION

Retrospective single-center observational study con-
ducted in a tertiary hospital. Our study adhered to tenets
of the Declaration of Helsinki, was approved by the local
Ethics Committee and informed consent was obtained from
all participants. Our study was registered with the ISRCTN
registry (96192007), as per GDPR recommendations. Con-
secutive patients with medically uncontrolled glaucoma
and/or intolerance to medication warranting glaucoma
surgery who were implanted with a Preserflo® Microshunt
between June 2019 and May 2021 were included in this
study. The surgical decision was made at the surgeon’s dis-
cretion, according to patient compliance, IOP control and
medication-related adverse reactions. Patients previously
with diagnosed angle closure glaucoma who had resolved
their angle closure after cataract surgery were included, as
were those with appositional angle closure glaucoma who
underwent combined surgery with phacoemulsification.
Phakic patients with angle closure were not eligible for Pre-
serflo® implantation. Patients with a post-operative follow-
up < 3 months were excluded.

SURGICAL TECHNIQUE

All patients underwent the same surgical protocol and
were operated on by an experienced glaucoma subspecial-
ist. In summary, a sub-Tenon’s block was administered,
followed by placement of a superior peripheral corneal
traction suture for upper quadrant exposure. A 4-mm for-
nix-based conjunctival peritomy was fashioned to access
and dissect a deep pocket within the sub-Tenon’s space
between the superior and lateral rectus muscles. Wet-field
bipolar cautery was used to achieve adequate hemostasis of
the scleral bed, followed by placement of 3 LASIK shields
(EYETEC, Antwerp, Belgium) saturated with 0.4 mg/mL
mitomycin-C during 2 minutes. After copious balanced-
salt solution (BSS) lavage, the implantation site was marked
with 3-mm scleral marker (Fig. 1A) and 1-mm wide and
1-2-mm long superficial scleral pocket was created with a
triangular knife. A needle tract was fashioned by passing a
25-gauge needle into the anterior chamber, approximately
between the cornea and iris (Fig. 1B). The microshunt was
then rinsed with BSS and carefully inserted into the tract
ensuring the shunt’s posterior fin was adequately wedged
in the scleral pocket (Fig. 1C). Prior to tucking the device
under the Tenon’s and conjunctiva, aqueous flow was
checked at its distal end (Fig. 1D). Both Tenon’s and con-
junctiva were closed using 7-0 vicryl. In cases combined

Figure 1. Operating room microscope pictures of different steps of the Pre-
serflo® Microshunt implantation. 1A, marking the implantation site with
3-mm scleral marker; 1B, threading a 25-gauge needle through the tract; 1C,
careful implantation of the microshunt using forceps; 1D, checking aqueous
humour flow at the distal end of the device prior to conjunctival closure.

with phacoemulsification, cataract extraction was per-
formed immediately after mitomycin-C application and
before creating the scleral pocket. Patients were instructed
to suspend all hypotensive medication and were started on
tobramycin and dexamethasone drops 4 times a day for 6
weeks, with slow tapering.

STUDY VISITS AND DATA COLLECTION

Data was retrospectively retrieved from patient files
from last pre-operative visit (1 month prior to surgery at
the most), surgical report, day 1, day 7, months 1, 3, 6, 12, 18
and 24, whenever applicable. Variables collected included
demographic and clinical characteristics, medication, IOP
measurements using Goldmann applanation tonometry
(GAT), slit-lamp examination, fundoscopic findings, ad-
verse effects and reoperations.

OUTCOMES AND DEFINITIONS

The primary outcome was surgical success. This was
defined as IOP < 18 mmHg plus > 30% IOP reduction from
baseline. Success was considered absolute if unmedicated
or qualified if otherwise. Criteria for failure included pro-
longed hypotony (IOP <5 mmHg on two consecutive vis-
its), loss of light perception, additional glaucoma surgery
or surgery to address post-operative complications, with
the exception of bleb revision or needling procedures. Sec-
ondary outcomes included IOP, mean number of hypo-
tensive medications, adverse effects and reoperation rates.
Outcomes were defined in accordance to trial design rec-
ommendations by the WGA."

STATISTICAL ANALYSIS

Statistical analysis was performed with Prism 8 (Graph-
Pad Software; San Diego, CA, USA). Distribution normality
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was assessed with the Shapiro-Wilk test. Continuous vari-
ables were expressed as mean+SD and tested using 2-sided
Student t-test or Kolmogorov-Smirnov test according to
normality, while categorical variables were tested with
Fisher exact test or Chi-square test when appropriate. Suc-
cess survival rates were tested using Kaplan-Meier curves
and were compared using a log-rank test. Spearman cor-
relation coefficient was used to test correlations between
categorical variables. A p-value of 0.05 was considered for
statistical significance.

RESULTS

Ninety-two eyes from 77 patients were included in
this study. Mean age at time of surgery was 68+18 years
with primary or secondary forms of open-angle glaucoma
constituting the majority of cases (n=84, 91%). Microshunt
was a primary intervention in most patients (n=72; 78%).
Twenty eyes (22%) had a history of previous glaucoma sur-
gery, mostly with trabeculectomy (n=8, 9%) and XEN gel
stent (n=7, 8%). No patient had history of laser therapy for
glaucoma. For detailed baseline demographic information,
glaucoma diagnosis and previous surgical history see Ta-
ble 1. Mean post-operative follow-up time was 9+6 months,
with 70 eyes (76%) having completed 6 months of follow-
up and a third at least 12 months. Most patients underwent
standalone surgery (n=74; 80%), with the remaining pa-
tients having undergone uncomplicated standard phaco-
emulsification combined with microshunt implantation.
The combined surgery subgroup had a significantly lower
follow-up time versus the standalone subgroup (5.2+1.7 vs
9.7+6.4 months, respectively; p=0.01).

Both IOP and number of medications were significantly
reduced from baseline values of 22+5.8 mmHg and 2.8+0.9
at all timepoints (p<0.001). Mean IOP and number of medi-
cations at 12 months were 13.9+4.8 and 0.8+1.1, respectively
(Fig. 2 and Table 2). The mean IOP percentage reduction
from baseline was 39%. Moreover, at months 3, 6 and 12,
the proportion of eyes with IOP < 18 mmHg at were 93%,
93% and 83%, and drop-free eyes accounted for 89%, 83%
and 60% of our sample at the same timepoints, respective-
ly, with 75% of eyes remaining drop-free throughout their
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Figure 2. Graphical representation of mean IOP and number of medications
over time.

Table 1. Baseline sample demographic and clinical charac-
teristics.

Characteristics
Age (years, mean+SD) 68+18
Ethnicity (patients, N (%))
Caucasian 73 (95)
African descent 3(4)
Hispanic 1(1)
Female gender (patients, N, (%)) 37 (48)
Diagnosis (eyes, N (%))
POAG 44 (48)
SOAG 40 (43)
Pseudoexfoliative 30 (33)
Uveitic? 6 (7)
Steroid-induced 2(2)
Pigmentary 1(1)
Due to previous ocular surgery® 1(1)
PCAG* 6(7)
PCGH? 2(2)
Previous glaucoma surgery (eyes, N (%)) 20 (22)
Trabeculectomy 8(9)
XEN gel stent 7 (8)
Posterior drainage device 2 (2)
Baerveldt-XEN 1(1)
Ultrasound circular cyclocoagulation 1(1)
Endocyclophotocoagulation 1(1)

PCAG, primary closed-angle glaucoma; PCG, primary congenital
laucoma; POAG, primary open-angle glaucoma; N, number;
éOAG, secondary open-angle glaucoma; SD, standard deviation

2 All uveitic patients had gonioscopically documented open angles
without significant peripheral anterior synechiae.

®One patient with glaucoma following penetrating keratoplasty
had gonioscopically documented open angle without significant
peripheral anterior synechiae.

¢ All patients with previous PCAG diagnosis who underwent
standalone surgery had resolved their angle closure following
previous cataract surgery. One phakic PCAG patient underwent
combined surgery.

¢ Two older patients with remote PCG diagnosis had gonioscopi-
cally documented open angles.

respective follow-up. Absolute success rates at months 3,
6 and 12 was 77%, 69% and 46%, while qualified success
was 86%, 79% and 64%, respectively (Fig. 3). Standalone
and combined surgery subgroups showed comparable pro-
gression of IOP profiles, despite higher recorded IOP in the
combined surgery group during the first month (13.5+4.5 vs
10.6+4.1 at month 1, respectively; p=0.02; Fig. 4).

We recorded 23 cases of failure during follow-up. All
cases failed due to inadequate IOP control despite medi-
cal therapy (n=23) with 3 eyes needing additional glaucoma
surgery (2 cases had a Preserflo® Microshunt replacement
and 1 case had a posterior drainage device implanted).
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Table 2. IOP measurements and medication during follow-up.
. p-value baseline

Baseline D1 D7 M1 M3 Me M12 vs each timepoint
Eyes, N 92 92 92 92 92 70 30 n/a
IOP, mmHg (m+SD) 22+5.8 8.8+6.2 | 9.3+5.1 | 11.1+4.3 | 11.5+4.6 | 12.8+5.2 | 13.9+4.8 <0.001
gy nfa | 57435 | 55426 | 46:24 | 45224 | 42125 | 3923 n/a
Topical medication, N (m+SD) 2.8+0.9 | 0.0+0.2 | 0.0£0.2 | 0.1#0.5 | 0.2+0.7 | 0.4+0.9 | 0.8+1.1 <0.001
Oral CAI, N of patients 6 0 0 0 0 0 (0] n/a

CAl, carbonic anhydrase inhibitor; D, day; IOP, intraocular pressure; M, month m+SD, mean+standard deviation; N, number of; n/a, not

applicable.
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Figure 3. Kaplan-Meier survival curves for surgical success.
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Figure 4. IOP profile comparing standalone and combined surgery groups.

There were no failures due to complications. There were 15
recorded post-operative complications, all occurring with-
in the first month of surgery (some eyes experienced more
than one complication). Most complications were hemor-
rhagic in nature (4 eyes with intra-operative angular bleed-
ing and 5 cases of hyphema on day 1). There were also 4
cases of shallow anterior chambers (not flat, without iridoc-
orneal contact), 1 eye had a wound leakage and another eye
suffered from a choroidal effusion. All early complications
resolved within one week with medical therapy. Two eyes
developed bleb encapsulation and underwent mitomycin-
C-augmented bleb revision in one case and needling in
the other one. There was no record of serious adverse ef-
fects, reinterventions (other than reoperations) or slit-lamp

procedures during follow-up. Moreover, we found no cor-
relation between recorded complications and patient lens
status, surgery subgroup, glaucoma subtype or history of
previous glaucoma surgery (p>0.05).

DISCUSSION

In this study we retrospectively analysed early clini-
cal and safety outcomes with the Preserflo® Microshunt in
a real-life setting. This is an ab externo microshunt ideally
aimed at the treatment of moderate to advanced OAG while
mitigating post-operative complications and interventions
associated with trabeculectomy and posterior drainage de-
vices."”” Despite early promising results, with good IOP
control approaching that of trabeculectomy, evidence from
real-life data is scarce. Fea et al conducted a real-life assess-
ment with POAG and PXG patients and reported post-
operative 1-year IOP of 14.1+3.4 mmHg and absolute and
qualified success rates of 26% and 58.7%, respectively."
Another study by Martinez de la Casa with OAG patients
who underwent standalone or combined surgery reported
1-year IOP of 14.6+3.5 mmHg and 62.1% of absolute suc-
cess.'” Our results months showed a favourable IOP profile
in the mid-to-low teens throughout follow-up (IOP at 12
months of 13.9+4.8 mmHg), with a mean reduction in IOP
of 39% and 83% of patients registering an IOP < 18 mmHg
at 12 months. Survival analysis showed that almost two-
thirds of patients (64%) had fulfilled qualified success crite-
ria at 12 months and nearly half (46%) did so without medi-
cation (absolute). These results are comparable to those in
previously published studies in the same timeframe.”*

It should be noted that these published results have var-
ied significantly, from qualified success rates over 90% at 3
years to 53.9% at 12 months. Variability in reported results
may be partly explained by differences in study protocol
and methodology, mitomycin-C exposure time and concen-
tration, surgeon experience with the device, baseline sample
characteristics, among others. Additionally, the majority of
this literature employed less strict success criteria, most au-
thors opting either for a higher IOP threshold (e.g. 21 mmHg)
or alower reduction from baseline (20%). Our stricter success
definitions (IOP < 18 mmHg plus 30% decrease from base-
line) are in keeping with recommendations from the WGA
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on trial design' and we believe these are more appropriate
when testing surgical options for moderate-to-advanced
glaucoma and are similar to the outcomes used when test-
ing trabeculectomy results. On the other hand, these com-
posite success outcomes do not fully illustrate all patients’
requirements when undergoing surgery. Several patients in
our sample had appropriate pre-operative IOP control but
either had significant adverse effects from topical medica-
tion or had trouble with drop administration. In these cases,
although the purpose of surgery was to reduce medications
burden while maintaining roughly the same IOP as in the
pre-operative period, they were often considered failures for
not having attained a 30% IOP drop, despite having reached
their clinical goal. In fact, 75% of eyes remained drop-free
throughout their respective follow-up.

Our results also show a very favourable safety pro-
file, with no sight-threatening adverse effects or the need
for reinterventions due to complications. Most adverse ef-
fects were mild and self-limited, such as anterior chamber
bleeding and shallow anterior chamber in the immediate
post-operative period. We recorded no cases of slit-lamp in-
terventions during follow-up. This may be partly because
no restrictive sutures or stents are used with the Preserflo®
Microshunt. This contrasts with trabeculectomy literature
and our own centre’s experience, with most trabeculecto-
my patients undergoing some form of suture-related inter-
vention (such as suture lysis or release of releasable suture)
or early reinterventions to address complications (such as
anterior chamber refill due to hypotony).*'*?" Quality-of-
life and cost-effectiveness studies would be invaluable to
determine if this perceived clinical advantage of Preserflo®
Microshunt over traditional incisional surgery has an im-
pact on clinical practice and patient outcomes.

Exploratory analysis comparing standalone and com-
bined surgery subgroups was limited by the difference in
sample size and follow-up time. However, we did note
higher IOP measurements within the first month of surgery
in the combined subgroup, which may be of clinical rele-
vance. This effect has also been observed with other phaco-
glaucoma surgery combinations such as trabeculectomy?
or XEN gel stent” and may be due to increased anterior
chamber inflammation after cataract surgery.*

Since the Preserflo® Microshunt is approved for use in
primary open-angle glaucoma, most samples published to
date have included only POAG and pseudoexfoliative glau-
coma (PXG) patients.”*'* However, its use in other forms of
secondary open angle glaucomas has been proposed by ex-
perts, as well as in angle-closure cases when combined with
cataract surgery or in pseudophakic patients.” Our sample
included mostly POAG and PXG patients but also other
forms of OAG such as uveitic, steroid-induced and some
patients with previously diagnosed PCAG, either pseu-
dophakic or undergoing combined surgery. This off-label
use was left to the surgeon’s discretion, and we believe that
inclusion of these patients is in keeping with the real-life
data proposal of this study. It is unclear if this had any im-
pact on overall success or safety outcomes due to the small
number of patients with these diagnoses.

The Preserflo® Microshunt shares some features with
both trabeculectomy and posterior drainage devices since
it is an ab externo posterior bleb-forming microtubular de-
vice, and thus not a MIGS procedure. Therefore, compar-
ing it with trabeculectomy may help adequately position
this device in the current glaucoma surgical arsenal. Trab-
eculectomy is typically found to achieve 2-year IOP in the
low-teens and success rates over 70%-80%.°** Our qualified
success at 12 months was 64%, and most published series
on the Preserflo® also disclose slightly inferior success rates
to those in trabeculectomy studies.””'* Moreover, a recently
published direct comparison of Preserflo® with trabeculecto-
my showed a lower success rate (53.9% vs 72.7%) and higher
final IOP (14.3+4.3 vs 11.1+4.3 mmHg)'® at 1-year in the Pre-
serflo® group. This body of evidence suggests that, while the
Preserflo® Microshunt is an adequate choice for moderate-
to-advanced glaucoma patients, capable of achieving final
IOPs in the low-to-mid-teens, trabeculectomy is still the gold
standard, success-wise. However, since Preserflo® surgery
seems to require fewer post-operative visits, slit-lamp inter-
ventions, with a lower rate of hypotony and complications
requiring surgical intervention, it may be more advanta-
geous for those patients at a higher risk for complications or
less likely to adhere to a more burdensome visitation post-
operative period, while still achieving good IOP control and
significant reduction of medication burden."* 52

Our study has some limitations inherent to its retrospec-
tive design. Also, the presence of a heterogeneous follow-
up time and control group should be noted as limitations.
However, we consider the inclusion of diagnosis other than
POAG and PXG and of eyes with history of previous glau-
coma surgery to strengthen our results in accordance with
a real-life data setting.

In conclusion, our study showed that the Preserflo® Mi-
croshunt was able to achieve IOP control in the mid-teens
and significant reduction of medication burden as far as 12
months in different forms of glaucoma, while showing a fa-
vourable safety profile with no major complications record-
ed in our patient sample. Furthermore, combination with
phacoemulsification and history of previous glaucoma sur-
gery did not seem negatively impact success outcomes in
the short term. Further studies are warranted to determine
long term outcomes of this device, both in trial setting and
with real-life data. Moreover, quality-of-life and cost-effec-
tiveness studies should help address the purported advan-
tages of this surgical option regarding post-operative inter-
ventions and burden of consultations in clinical practice.
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