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Abstract
Purpose of review In the last decades, new promising technologies for the treatment of BPH-related lower urinary tract 
symptoms (LUTS) have been widely experienced in clinical practice, with the aim of offering fewer complications but similar 
functional outcomes compared with the gold standard transurethral resection of the prostate (TURP). Among these so-called 
minimally invasive approaches, transurethral implantation of first- and second-generation temporary implantable nitinol 
device (TIND and iTIND, respectively) (Medi-Tate; Medi-Tate Ltd., Or Akiva, Israel) has been included by the European 
Association of Urology (EAU) Guidelines as one of the available alternative treatments to TURP. In the present paper, we 
conducted a systematic review of the current literature on TIND and iTIND implantation focusing on functional outcomes. 
Medline, Embase, and Cochrane databases were queried for relevant Literature in May 2021.
Recent findings Data regarding the use of temporary implantable nitinol device for BPH are still very limited, with only 
seven studies currently available in Literature. All the studies report that both TIND and iTIND procedures are safe, effective, 
and well tolerated. Moreover, such treatments seem to not affect patient’s sexual and ejaculatory functions.
Summary Current clinical evidence suggests that temporary implantation of first- and second-generation temporary implant-
able nitinol devices are valid options for the minimally invasive surgical treatment of BPH-related LUTS. Further studies 
are required in order to confirm the functional results, especially over a long-term follow up.
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Introduction

Benign prostatic hyperplasia (BPH) associated with lower 
urinary tract symptoms (LUTS) is a very common condition 
affecting men above age of 50 years, reaching a prevalence 
over 80% in men above age of 70 years [1].

Suffering from severe LUTS is often referred as a very both-
ering condition that can cause to sleep disorders, low quality 
of life (QoL) [2], and potentially leading to complication from 
BPH [3]. Multiple treatment options can be offered to these 
patients to improve their QoL. Notwithstanding the prescrip-
tion of lifestyle changes and oral medications (alpha-inhibitors, 
5 alpha reductase inhibitors, phosphodiesterase 5 inhibitors, 
or combination) is currently the most chosen strategy to treat 
BPH associated LUTS [4], it is often insufficient to determine 
symptom relief and is not devoid of bothering side effects (sex-
ual dysfunction, antegrade ejaculation, postural hypotension 
etc.) [5]. For these reasons, a fair proportion of these patients 
with BPH-related LUTS are in need to be treated surgically.

Transurethral resection of the prostate (TURP) is currently 
the gold standard endoscopic treatment for BPH [6], reaching 
impressive long-term results on International Prostatic Symp-
toms Score (IPSS) and on the increase of maximum urinary 
flow rate (Qmax) up to − 70% and 162%, respectively [7]. 
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However, clinicians and patients must keep in mind that TURP 
is commonly associated with perioperative and late postopera-
tive complications (e.g., bleeding, urinary retention, retrograde 
ejaculation, bladder neck contractures) [7–9] that can represent 
conditions even more bothersome than severe LUTS.

In the last decades, various other surgical options have been 
proposed in clinical practice with the aim to minimize the risk 
of surgical complications in comparison with standard tech-
niques, while producing a symptom’s relief higher than oral 
medications. Endoscopic techniques such as laser enucleation, 
photo-vaporization, and water ablation of the prostate have 
demonstrated great efficacy, but have been shown to have not 
negligible rates of complications [9–16]. On the other hand, 
MIS does not seem to be burdened by a significant rate of AEs 
compared to TURP [17–20]. Among the increasing minimally 
invasive approaches investigated in literature, the European 
Association of Urology (EAU) guidelines cite steam injection 
(REZUM), prostatic artery embolization (PAE), prostatic injec-
tions, prostatic urethral lift (PUL), and the temporary implanta-
ble nitinol device (iTIND) as alternative treatments for BPH [6].

In the present work, we aim to report the most recent lit-
erature evidences inherent on the first- (TIND) and second-
generation temporary implantable nitinol device (iTIND) 
in terms of short- and long-term postoperative functional 
outcomes, complications, and treatment failure rate.

Device Characteristics Description

The first-generation device is a 50-mm-long urethral stent com-
posed of four nitinol struts and an anchoring leaflet. For safety 
reasons, the tip of the device is covered by plastic to avoid bladder 
injuries, while the tail is attached to a nylon wire for the device 
retrieval. Today, the first-generation device is out of commerce.

The second-generation device maintains the same size of 
the first-generation one with a main difference represented by 
the presence of only three struts configured in a tulip shape 
(Fig. 1). The struts are connected together at the cranial end, 
enhancing their action on the urethral mucosa and preventing 
injuries to the bladder, thanks to the absence of a pointy tip.

The device reaches an outer diameter of 33 mm allowing 
the struts to exert a circumferential force on the prostatic ure-
thral mucosa, producing pressure-induced ischemic necrosis 
and consequent prostatic incisions at 12, 5, and 7 o’clock 
position. These incisions are made gradually as the struts 
expand, with a progressive decrease in bladder neck tension.

Implantation and Retrieval Technique

The iTIND is implanted through a rigid cystoscope, under 
light sedation. The device is loaded into a 14-Fr system 
that can be positioned into the cystoscope sheath. Once in 

the bladder, the device can be delivered and pulled at the 
level of bladder neck under direct vision (Fig. 2a). The 
struts of the device must be placed at 12, 5, and 7 o’clock 
and the leaflet should be located caudally to the bladder 
neck, but beyond the veru montanum (Fig. 2b). At the end 
of the procedure, the bladder is emptied to avoid urinary 
retention.

The device needs to remain in situ for 5 days after the 
implantation to exert its function. The retrieval can be 
performed with the use of a rigid cystoscope and light 
anesthesia, or alternatively through an open-ended catheter 
using a semi-rigid wire that catches the nylon wire of the 
device allowing to pull the iTIND into the catheter. The 
catheter is inserted along the urethra and the wire con-
comitantly pulled. Once the tail of the device is reached 
by the catheter, the traction of the wire allows its retrieval 
into the catheter lumen. The catheter is then removed. The 
procedures of implantation and retrieval are the same for 
TIND, but are described with the iTIND, being the first-
generation device currently out of commerce.

Evidence Acquisition

Systematic research of the literature related to the 
implant of TIND or iTIND was conducted through 
Medline, Embase, and Cochrane databases in May 
2021. In accordance with Preferred Reporting Items for 
Systematic Reviews and Meta-Analysis criteria (http:// 
www. prisma- state ment. org) (Fig. 3), the selection of 
the studies followed the PI(C)O (Patient–Interven-
tion–Comparison–Outcome) criteria. All studies includ-
ing patients with BPH-related LUTS (P) who underwent 
TIND implantation (I) and assessed for perioperative 

Fig. 1  iTIND. The device is composed of three struts made of a 
double intertwined nitinol wire conformed in a tulip shape and an 
anchoring leaflet. Its tail is composed of a nylon wire allowing its 
retrieval
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and long-term functional outcomes (O) were considered 
eligible.

Two authors (SD and DA) reviewed the search results. 
Only English-language original articles were considered for 
the review. As a first step, title and abstracts were screened for 
eligibility. Exclusion criteria were non-primary data available 
(letters to the editor, case reports, commentaries, and reviews 
were considered ineligible) and non–English-language papers.

Second, a full-text analysis was performed on the remaining 
articles to confirm the inclusion.

Evidence Synthesis

The systematic research strategy identified a total of 2014 
papers. After removal of duplicates, titles and abstract were 
screened for eligibility. Of these, eight publications were iden-
tified for full-text review, and ultimately seven studies were 
found to meet the inclusion criteria and selected for the nar-
rative synthesis.

Given the presence in the literature of trials investigating 
the implantation of two different generations of temporary 

Fig. 2  iTIND placement: the 
device is delivered into the 
bladder and pulled toward 
the bladder neck under direct 
visualization (a). For the cor-
rect orientation of the device, 
its leaflet should be placed at 
6 o’clock position, under the 
bladder neck but cranially to the 
veru montanum (b)
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nitinol device, as illustrated previously, the narrative review 
will be addressed by dividing the available literature relevant 
to each device into sub-chapters.

TIND

To date, two articles have been published with the aim to 
investigate the safety and efficacy of the first-generation 
device, one being the report of the extended 3-year follow-
up of the first series.

The first clinical trial on the implantation of TIND in 
men suffering from BPH-related LUTS (MT01 study) was 
conducted by Porpiglia et al. and published in 2015 [21].

In this prospective, single-center, single-arm study, 
32 patients with age > 50  years, International Prostate 
Symptom Score (IPSS) ≥ 10, maximum peak urinary flow 
(Qmax) ≤ 12 ml/s, and a prostate volume assessed by trans-
rectal ultra sound (TRUS) as < 60 ml were included. All the 
devices were successfully implanted under light sedation 
with no intraoperative complications, and mean operative 
time was 5.8 min. Authors underlined that the procedure 
was technically simple to perform and did not require any 
particular equipment.

All the patients were discharged within 24 h from the 
procedure, with only one patient unable to void spontane-
ously (Clavien–Dindo II) and requiring catheterization 
with a 10-F Tiemann catheter. Aside from this case, three 

Fig. 3  PRISMA flow

107Current Bladder Dysfunction Reports  (2022) 17:104–114

1 3



other patients experienced postoperative complications: one 
patient reported urinary incontinence 1 day after surgery 
(Clavien–Dindo III), and two patients developed urinary 
tract infections (UTIs) (Clavien–Dindo II).

All but one of the devices were removed on the fifth day 
after implantation in an outpatient setting via open-ended 
catheter. The retrievals were performed without complica-
tions and were well tolerated from the patients.

No postoperative ejaculation disorders were recorded 
among the 19 patients who were preoperative sexually active.

Concerning the efficacy of the treatment on the func-
tional outcomes, the authors reported statistically significant 
improvement in postoperative IPSS and Qmax if compared 
with preoperative values.

Median IPSS dropped from 19 at baseline to 9 after 
12 months (improvement of 45%), while the mean Qmax 
raised from 7.6 to 11.9 ml/s (improvement of 67%). Even 
Median IPSS QoL improved from 3 at baseline to 1 at 1-year 
follow up. Such effect of the procedure on patient’s quality 
of life was endorsed from the results of EPIC question 32 
(“Overall, how satisfied are you with treatment you received 
for your prostate disease intervention?”), with 82% of the 
patients declaring that they were “satisfied” or “extremely sat-
isfied” with the intervention. Indeed, in this series, no patient 
required further medical or surgical intervention to treat BPH-
related LUTS up to 1-year post-implantation follow-up.

With the aim to corroborate their previous encouraging 
findings, the same group published in 2018 the 3-year fol-
low-up of the same cohort of the first trial [22].

The authors showed a significant change from baseline in 
IPSS, IPSS QoL score, and Qmax at every follow-up time 
point. In fact, at 36-month follow-up, the recorded Qmax 
value was 41% above baseline, median IPSS was 12 (6–24), 
and median IPSS QoL was 2 (1–4).

Only three patients (9%) required to resume their BPH 
medical therapy between 24 and 36 months after the proce-
dure, while no further surgical interventions were needed to 
treat BPH-related LUTS in the study period.

The previous results on patient’s quality of life, satisfac-
tion, and ejaculatory function were confirmed even in the 
medium-term follow-up.

In terms of safety, aside from the early complications 
reported in the first work, no late complications were 
recorded during the 3 years after surgery.

iTIND

As described previously, the iTIND is the second-generation 
device and the only device today available on the market. 
For this reason, the literature concerning the implantation of 
iTIND could result more relevant in terms of current clini-
cal practice.

With this systematic review, five articles evaluating the use 
of iTIND in men with LUTS have been found: three of them 
reporting the results of the same study cohort (MT02 study) at 
three different follow up time points, one reporting the short-
term results of the MT 06 study, and lastly, one paper report-
ing the outcomes of a randomized controlled trial.

The MT02 is a prospective, multicenter, single-arm trial 
investigating the feasibility, safety, and efficacy of iTIND 
implantation. Unlike the MT01 study, the inclusion criteria 
allowed the recruitment of patient with age < 50 years and 
patients with Marion’s disease. Moreover, all the included 
patients discontinued their medical therapy for BPH before 
the implant of iTIND (4 weeks and/or 6 months before the 
procedure in case of alpha-blockers or 5-ARIs, respectively). 
Obstructive median lobe, previous prostatic surgery, con-
founding bladder or sphincter dysfunction, active urinary 
infection, and antithrombotic or antiplatelet treatment were 
exclusion criteria.

The first short-term results of this trial have been pub-
lished by Porpiglia et al. in 2019 [23]. In total, 81 patients 
were enrolled in 9 European and non-European urologic 
centers, with a mean age of 65 years, prostate volume of 
40.5 ml, Qmax 7.3 ml/s, IPSS 22.5, and a median IPSS QoL 
score of 4.

The implantation procedures were all uneventful. All the 
patients were discharged the same day of the surgery, and 
all the devices were retrieved a mean of 5.9 days after the 
implantation. The authors recorded only Clavien–Dindo 
Grade I or II complication, namely: hematuria (12.3%), 
micturition urgency (11.1%), pain (9.9%), dysuria (7.4%), 
UTIs (6.2%), and urinary retention (9.9%).

The treatment failure rate, defined as need of further 
medical or surgical intervention after iTIND implanta-
tion, for this trial was 5% (two patients required TURP, two 
patients required combination therapy with alpha-blockers 
and 5-alpha-reductase inhibitor). Moreover, 12.3% of the 
patients were lost to follow-up, while 67 patients completed 
the 12-month follow-up.

In terms of functional outcomes, the authors recorded an 
improvement in Qmax, IPSS, and IPSS-QoL score at every 
time point. Mean Qmax reached 14.7 ml/s at the 12-month 
follow-up visit, with an improvement of + 100% from base-
line while mean IPSS dropped to 8.8 (improvement of 60%). 
At the same time, the mean IPSS-QoL score decreased up to 
1.6 by the end of the study. Moreover, as previously demon-
strated for TIND, the implantation of iTIND did not cause 
any sexual or ejaculatory dysfunction in the sexually active 
patients of the cohort that completed 1-year follow-up.

To assess the durability of these findings, two more stud-
ies have been published in 2020 reporting the 2-year and 
3-year follow-up results of the MT02 study.

Kadner et al. [24] reported the outcomes of 51 patients 
who completed the 2-year follow-up. The improvement in 
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functional aspects from baseline was shown to be significant 
at all time intervals up to 2 years after the procedure. IPSS 
urinary symptoms were reduced by 12 points at the end of 
the follow-up period. The symptomatic relief after the proce-
dure was assessed by IPSS QoL Score with patients report-
ing a mean reduction of 2.4 points from baseline. The mean 
Qmax recorded an average increase of 8.38 ml/s, reaching 
mean values of 16 ml/s at 24 months of follow-up. No sexual 
or ejaculation disorders were recorded.

Between 12 and 24 months, five patients experienced 
a treatment failure and underwent TURP. Of them, four 
patients were found to have a median prostatic lobe, although 
this should have been an exclusion criterion.

Data of the 3-year follow-up were available for 50 
patients. For these patients, Amparore et al. [25•] demon-
strated that the efficacy of the iTIND implantation remained 
stable up to 36 months. The authors reported average IPSS, 
QoL, Qmax, and post-voiding residual (PVR) of 8.55, 1.76, 
15.2 ml/s, and 9.38 ml at the end of the study, improved from 
baseline by − 58.2, − 55.6, + 114.7, and − 85.4% (p < 0.0001). 
No late complications and no further surgical interventions 
were recorded between 24 and 36 months.

More recently, De Nunzio et al. [26] published an interim 
report of the first 70 patients enrolled in the MT06 study. It 
is a single-arm, prospective study conducted among urologic 
centers in Italy and Spain. The inclusion and exclusion crite-
ria were the same as in the previous MT02 study, but unlike 
the latter, enrolled patients did not discontinue medical ther-
apy before the intervention. This was the first iTIND study 
to use, in addition to IPSS, IPSS-QoL score, and EPIC 32 
question, validated questionnaires to assess patients sexual 
(Sexual Health Inventory for Men questionnaire (SHIM)) 
and ejaculatory functions (Male Sexual Health Question-
naire (MSHQ-EjD)) together with continence state (Incon-
tinence Symptom Index questionnaire (ISI)).

All the 70 procedures were successful, with no intraop-
erative complications. Device retrieval was performed with 
an average recorded VAS score of 3.4.

The only grade III complication reported was a gross 
hematuria presented few days after the iTIND retrieval in 
a patient with 80 g prostate. In this case, an endoscopic 
fulguration was required.

At 6-month follow-up, the authors noticed significant 
improvement in IPSS, IPSS QoL, and Qmax, reach-
ing changes from baseline of − 12.7, − 2.2, and 4.6 ml/s, 
respectively. No significant changes in PVR were recorded. 
Erectile and ejaculatory function as well as continence 
were preserved in all 70 patients, and even improved 
according to MSHQ-EjD questionnaire.

To date, the only available data of a comparative expe-
rience with the implant of iTIND were published in 2020 
by Chughtai et al. [27••]. The authors reported the results 
of a prospective, randomized, controlled, single-blinded 

study (MT03 study) conducted to compare the implant 
of iTIND to sham procedure for the treatment of BPH-
related LUTS. The study was conducted in 16 centers in 
Canada and USA and included patients with ≥ 50 years, 
IPSS of ≥ 10, Qmax of ≤ 12 ml/s with a 125 ml voided vol-
ume, prostate volume between 25 and 75 cc, and normal 
blood and urine analysis. Exclusion criteria were similar 
to the previous studies. Notably, patients with obstructive 
median lobe, PSA > 10 ng/ml without a negative biopsy, 
and PVR > 250 ml were considered not eligible. All the 
patients taking medications for BPH were invited to dis-
continue the treatment prior to the procedure (1 month 
for alpha-blockers and 6 months for 5-alpha-reductase 
inhibitors).

Subjects were randomized in 2:1 ratio to either iTIND 
or control. The iTIND implantation and retrieval were con-
ducted with the previously described technique. For the 
sham procedure, the insertion and removal of a Foley 18 
catheter was performed to simulate the implantation and 
retrieval of iTIND.

Overall, 185 patients were enrolled in this trial, being 128 
treated with iTIND implantation and 57 assigned to sham 
control. The authors recorded mostly mild (Clavien–Dindo 
I or II) and transient adverse events, with an incidence of 
38.1% in the iTIND arm in comparison with 17.5% in the 
control arm. In addition, 68% of the complications occurred 
within 7 days of treatment (before the device retrieval) and 
were in most part dysuria (22.9% in iTIND group vs. 8.8% 
in sham group) and hematuria (13.6% in iTIND group vs. 
0% in sham group). No sexual or ejaculatory dysfunction 
were recorded.

In terms of efficacy, 78.9% of patients in iTIND group 
achieved an improvement of IPSS > 3 points from baseline 
versus 60% of patients in the control arm at 3 months.

According to the SHIM and International Index of Erec-
tile Function questionnaire, sexual function did not change. 
At 12 months, the iTIND group reported a mean decrease 
in IPSS of 9.25 (P < 0.0001), a 3.52 ml/s increase in peak 
urinary flow rate (P < 0.0001), and a 1.9-point reduction in 
quality of life (P < 0.0001).

Overall, six patients required further surgical procedures 
while six patients required medical therapy for LUTS during 
the 1-year follow-up.

Table 1 reports the functional data (IPSS, IPSS QoL, 
Qmax) of the studies available in literature assessing the 
efficacy of iTIND.

Discussion

In the last decades, we have witnessed a large expansion of 
research in the field of treatments for BPH-related LUTS. 
Driven by the desire to offer the patient a resolution of 
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Table 1  Functional outcomes after iTIND implantation

1 month 3 months 6 months 12 months 24 months 36 months

Amparore et al., 2020
IPSS
N 78 75 70 67 51 50
Baseline 22.22 ± 5.62 22.41 ± 5.72 21.99 ± 5.48 21.70 ± 5.56 20.51 ± 4.58 20.69 ± 4.58
Follow-up 11.72 ± 7.99 9.77 ± 6.69 9.75 ± 7.10 8.78 ± 6.41 8.51 ± 5.51 8.55 ± 6.38
Change  − 10.50 ± 8.32  − 12.63 ± 7.40  − 12.23 ± 6.79  − 12.92 ± 6.92  − 12.00 ± 6.12  − 12.14 ± 6.95
% change  − 46.3 ± 33.2  − 55.0 ± 29.3  − 56.4 ± 27.5  − 59.1 ± 26.3  − 56.7 ± 25.6  − 58.2 ± 32.1
(95% CI) (− 54.0%, − 38.5%) (− 61.9%, − 48.1%) (− 63.0%, − 49.8%) (− 65.7%, − 52.5%) (− 64.1%, − 49.4%) (− 67.4%, − 49.0%)
P value  < 0.0001  < 0.0001  < 0.0001  < 0.0001  < 0.0001  < 0.0001
IPSS QoL
N 78 75 70 67 51 50
Baseline 4.00 ± 0.84 3.97 ± 0.84 3.97 ± 0.84 3.97 ± 0.87 3.96 ± 0.87 3.96 ± 0.87
Follow-up 2.08 ± 1.35 1.83 ± 1.30 1.81 ± 1.30 1.59 ± 1.29 1.76 ± 1.32 1.76 ± 1.32
Change  − 1.92 ± 1.50  − 2.14 ± 1.48  − 2.16 ± 1.44  − 2.38 ± 1.60  − 2.20 ± 1.46  − 2.20 ± 1.46
% change  − 45.8 ± 34.4  − 51.7 ± 34.9  − 53.3 ± 32.5  − 56.9 ± 38.5  − 54.0 ± 38.5  − 55.6 ± 37.0
(95% CI) (− 53.8%, − 37.8%) (− 59.9%, − 43.5%) (− 61.1%, − 45.5%) (− 66.5%, − 47.3%) (− 64.8%, − 43.2%) (− 66.2%, − 45.0%)
P value  < 0.0001  < 0.0001  < 0.0001  < 0.0001  < 0.0001  < 0.0001
Qmax
N 78 75 70 67 51 50
Baseline 7.28 ± 2.49 7.44 ± 2.43 7.58 ± 2.43 7.61 ± 2.25 7.62 ± 2.25 7.71 ± 2.26
Follow-up 11.23 ± 5.66 12.40 ± 7.52 13.69 ± 6.26 14.91 ± 8.06 16.00 ± 7.43 15.20 ± 6.59
Change 3.94 ± 5.22 4.96 ± 6.96 6.12 ± 6.22 7.30 ± 8.20 8.38 ± 7.93 7.49 ± 6.86
% change 79.4 ± 167.7 75.4 ± 105.2 95.6 ± 106.5 111.7 ± 147.1 130.8 ± 132.2 114.7 ± 108.5
(95% CI) (41.1%, 117.7%) (50.7%, 100.1%) (70.1%, 121.2%) (74.3%, 149.0%) (93.3%, 168.4%) (83.2%, 146.2%)
P value  < 0.0001  < 0.0001  < 0.0001  < 0.0001  < 0.0001  < 0.0001
De Nunzio et al., 2020
IPSS
N 70 70 70 – – –
Baseline 21.2 ± 6.0 21.2 ± 6.0 21.2 ± 6.0 – – –
Follow-up 9.5 ± 6.8 7.8 ± 5.4 8.3 ± 6.7 – – –
Change  − 11.7 ± 8.3  − 13.4 ± 6.4  − 12.7 ± 6.9 – – –
% change – – – – – –
(95% CI) – – – – – –
P value  < 0.01  < 0.01  < 0.01 – – –
IPSS QoL
N 70 70 70 – – –
Baseline 4.1 ± 1.0 4.1 ± 1.0 4.1 ± 1.0 – – –
Follow-up 1.8 ± 1.4 1.6 ± 1.3 2.0 ± 1.4 – – –
Change  − 2.4 ± 1.5  − 2.5 ± 1.6  − 2.2 ± 1.6 – – –
% change – – – – – –
(95% CI) – – – – – –
P value  < 0.01  < 0.01  < 0.01 – – –
Qmax
N 70 70 70 – – –
Baseline 7.3 ± 2.2 7.3 ± 2.2 7.3 ± 2.2 – – –
Follow-up 13.2 ± 5.5 11.8 ± 5.1 12.0 ± 5.4 – – –
Change 5.8 ± 5.5 4.5 ± 5.2 4.6 ± 5.5 – – –
% change – – – – – –
(95% CI) – – – – – –
P value  < 0.01  < 0.01  < 0.01 – – –
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symptoms comparable to the surgical gold standard TURP 
while exposing them to a lower risk of side effects, urologists 
have provided several alternative surgical techniques over the 
years. Laser enucleation, photovaporization, and water abla-
tion of the prostate are widely used endoscopic techniques, 
but they have been shown to produce non-negligible com-
plication rates [10–15]. For this reason, in recent years the 
scientific community has turned its interest more toward the 
so-called minimally invasive techniques, including iTIND. 
This study aimed to perform a narrative review of the availa-
ble literature about TIND implantation in terms of functional 
results, complications, and treatment failure rate.

Focusing on the procedure from a perioperative manage-
ment perspective, iTIND implantation turns out to be a low-
cost, low-impact procedure. All available studies state that 
the implant procedure is technically easy to perform, can be 
carried out with the patient under light sedation, and has a 
short operative time (average 5.8 min for MT02 study) [22]. 
Patients without complications can be discharged the same 
day of surgery without the need for catheterization. These 

are great advantages for both physicians and patients, but it 
must be kept in mind that the device must remain in situ for 
an average of 4.3–5.7 days, being a possible cause discom-
fort [26, 27••]. That said, it has been proven that the level 
of pain during the implantation period gradually decreases 
over time, and even during the removal procedure it settles 
on VAS score range of 3.3–3.4 [22, 26, 27••]. Return to nor-
mal activity after device removal averages 4.3–5.5 days [26].

Regarding complications, the data available in the litera-
ture on iTIND implantation are heterogeneous. In the MT02 
study, 9.9% of urinary retentions treated by catheterization 
were reported [25•]. However, this report is not in line with 
the remaining available literature, which reports a Clavien-
Dindo III complication rate ranging from 1.4 to 2.3%, char-
acterizing the iTIND implant as a safe procedure for the 
treatment of BPH-related LUTS [22–24, 26, 27••]. In the 
population treated in the available trials, only one patient 
required reoperation because of gross hematuria [19]. More-
over, the procedure appears to be safe at least up to 3 years 

Table 1  (continued)

1 month 3 months 6 months 12 months 24 months 36 months

Chughtai et al., 2020
IPSS
N 96 80 – 78 – –
Baseline 22.37 ± 6.92 22.38 ± 6.84 – 21.64 ± 6.80 – –
Follow-up 12.80 ± 7.40 12.57 ± 6.95 – 12.69 ± 6.35 – –
Change  − 9.57 ± 8.29  − 9.48 ± 8.49 –  − 9.25 ± 6.49 – –
% change – – – – – –
(95% CI) (–11.3 to − 7.9) (− 11.4 to − 7.6) – (− 11.0 to − 7.4) – –
P value  < 0.0001  < 0.0001 –  < 0.0001 – –
IPSS QoL
N 96 80 – 78 – –
Baseline 4.66 ± 1.31 4.55 ± 1.27 – 4.51 ± 1.24 – –
Follow-up 2.83 ± 1.88 2.54 ± 1.82 – 2.45 ± 1.79 – –
Change  − 1.83 ± 1.97  − 1.96 ± 1.86 –  − 1.90 ± 1.74 – –
% change – – – – – –
(95% CI) (− 2.2 to − 1.4) (− 2.3 to − 1.4) – (− 2.2 to − 1.4) – –
P value  < 0.0001  < 0.0001 –  < 0.0001 – –
Qmax
N 73 65 – 55 – –
Baseline 8.01 ± 2.21 8.63 ± 2.71 – 8.42 ± 2.09 – –
Follow-up 13.33 ± 10.50 13.55 ± 6.40 – 11.93 ± 4.89 – –
Change 5.32 ± 10.33 5.01 ± 6.39 – 3.52 ± 5.24 – –
% change – – – – – –
(95% CI) (2.9 to 7.7) (3.4 to 6.6) – (2.0 to 5.0) – –
P value  < 0.0001  < 0.0001 –  < 0.0001 – –

IPSS International Prostate Symptoms Score, IPSS QoL International Prostate Symptoms Score Quality of Life, Qmax peak urinary flow, PVR 
post-void residual
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after implantation, according to the longest follow-up studies 
available [23, 25•].

Concerning functional outcomes, TIND has been shown 
to result in significant improvements in terms of IPSS, IPSS 
QoL, and Qmax. These improvements are recorded from 
the first month post-surgery and improved subsequently 
reaching a peak at 24 months [26]. At 3 years of follow-
up, IPSS, IPSS QoL, and Qmax improved by − 58.2, − 55.6, 
and + 114.7 compared to baseline, respectively [25•]. The 
data regarding the decrease in PVR are heterogeneous, not 
always demonstrating a statistically significant decrease 
compared to preoperative data. Sexual and ejaculatory func-
tions are never compromised after such “minimally invasive 
treatment,” making this procedure very interesting for the 
growing segment of patients willing to preserve these func-
tions [22–24, 25•, 26, 27••]. Nevertheless, it must be speci-
fied that the evaluation of these outcomes is not performed 
in a standardized or comparable way in all studies. In fact, 
only two of the available studies performed these evaluations 
using validated questionnaires [26, 27••].

In terms of treatment failure (intended as the need of 
medical or surgical retreatment), iTIND demonstrated 3-year 
surgical rate of 8.6% [25•]. This rate is acceptable when 
compared with that of TURP, which shows similar rates in 
literature [28]. That said, studies with longer follow-up and 
randomized controlled trials are needed to assess the long-
term efficacy of TIND implantation and consequently have 
a more accurate account of surgical retreatment rates. In 
the next few months, a prospective, multi-center, 1:1 ran-
domized trial (MT08) will start the recruitment, aiming to 
compare the safety of iTIND implantation versus TURP. 
Certainly, the data of the MT08 study will help to clarify 
the role of this minimally invasive technique for the treat-
ment of BPH-related LUTS.

Conclusions

Data regarding the use of temporary implantable nitinol 
device for BPH are still limited: only five studies have been 
published regarding the iTIND, the second generation of this 
device and the only one currently available on the market.

Only one randomized controlled trial has been published, 
showing promising results in terms of safety, tolerability, 
and efficacy when compared with sham procedure, up to 
12 months of follow-up. Concerning functional results, all 
the studies available report both an improvement in BPH-
related symptoms and peak urinary flow, as well as preserva-
tion of sexual and ejaculatory functions.

Additional studies are necessary to determine the durabil-
ity of these results over a longer period of time since only 
short- and mid-term follow-up have been published yet. A 
prospective, randomized controlled trial comparing safety of 

iTIND versus TURP will start in the next months in Europe 
and the USA.
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