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ABSTRACT

In the last few years, new technologies have been developed to treat benign prostatic hyperplasia (BPH) in

order to offer valid surgical alternatives to transurethral resection of the prostate with lower complications and

hospitalization while maintaining satisfactory functional results. Among these new approaches, transurethral

implantation of first- and second-generation temporary implantable nitinol device (TIND and iTIND, respec-

tively) (Medi-Tate
VR

; Medi-Tate Ltd., Or Akiva, Israel) has been proposed. The aim of this work is to describe

the surgical technique and to perform a systematic review of the available literature on follow-up of functional

outcomes.

A systematic research of the available literature on this topic was performed via Medline, Embase, and

Cochrane databases in April 2021.

Current evidence regarding the implantation of iTIND to treat BPH-related lower urinary tract symptoms

(LUTSs) is still limited. Seven studies have been found. Only one randomized controlled trial has been pub-

lished reporting short-term follow-up of implantation of iTIND versus sham procedure. All the studies

reported that both procedures are safe, effective, and well-tolerated. Moreover, such treatment seems to not

affect patient’s sexual and ejaculatory functions.

In conclusions, current clinical evidence suggests that temporary implantation of iTIND is a valid option for

the minimally invasive surgical treatment of BPH-related LUTS. Further studies are required in order to con-

firm the functional results, especially over a long-term follow-up.
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Introduction

Lower urinary tract symptoms (LUTSs) due to

benign prostatic hyperplasia (BPH) represent

a frequent and bothering condition affecting

aging men.1 Over the years, multiple treat-

ments have been proposed in order to improve

the quality of life (QoL) of these patients,

ranging from lifestyle changes to oral medica-

tions and surgical interventions. Oral medica-

tions (monotherapy with alfa-inhibitors, 5 alfa

reductase inhibitors, phosphodiesterase 5

inhibitors, or combination therapies) represent

the most adopted treatment,2 but not devoid of

side effects (in particular sexual dysfunction,

antegrade ejaculation, and postural hypoten-

sion) and, often, insufficient to determine

symptom’s relief resulting in a low adherence

to the therapy.3 A not negligible proportion of

these patients is a candidate to endoscopic sur-

gery, the transurethral resection of the prostate

(TURP), which is the gold standard surgical

intervention for BPH.4 This procedure has

shown impressive long-term effects both on

the decrease in International Prostatic Symp-

toms Score (IPSS) and on the increase in max-

imum urinary flow rate (Qmax) up to –70 and

162%, respectively.5 However, TURP is not

devoid of perioperative and long-term compli-

cations (e.g., bleeding, urinary retention, and
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retrograde ejaculation).5–8 Together with the gold standard

treatment, various other surgical procedures are available, such

as enucleation, photo-vaporization, or water ablation of the

prostate, but similar rates of complications have been reported

in literature for these techniques.9–14 In light of this evidence,

multiple minimally invasive interventions have been proposed

in order to determine a symptom’s relief higher than oral medi-

cations, while reducing surgery-related complications and side

effects. Some examples of these techniques, cited by the Euro-

pean Association of Urology guidelines as alternative to gold

standard treatment for BPH, are steam injection, prostatic artery

embolization, and prostatic injections, but their role in the treat-

ment of BPH still remains controversial.15–18 Notwithstanding

the various treatment options offered for the management of

BPH, a conspicuous group of patients is interested in a proce-

dure with the same efficacy of standard treatment but with fewer

side effects.19 In this setting, the prostatic urethral lift has been

introduced, with fast and durable effects on LUTS and a mini-

mal impact on sexual function.20 Moreover, among the available

minimally invasive treatments for BPH, the temporary implant-

able nitinol device appears to be another valid alternative.

A second-generation temporary implantable nitinol device has

been produced and tested in clinical experience. Since the

second-generation temporary implantable nitinol device

(iTIND) is currently the only one available in the market, the aim

of this work is to portray its characteristics, its implantation, and

retrieval technique and to present the most recent literature evi-

dence of short- and long-term results after iTIND implantation.

Device Characteristics Description

iTIND

Like the first-generation device (TIND, Figure 1a), the iTIND, it

is made of nitinol, is 50 mm long, in order to cover the full exten-

sion of the prostatic urethra, and has an outer diameter of 33 mm.

The main difference with the first-generation device is repre-

sented by the presence of only three struts, each one made of a

double intertwined nitinol wire configured in a tulip shape

(Figure 1b). The struts determine a circumferential force produc-

ing ischemia and necrosis of the mucosa, creating prostatic inci-

sions at 12, 5, and 7 o’clock position. Another distinction with

the first-generation device is in the cranial extremity of the

device since the struts are connected together, enhancing their

action on the urethral mucosa and preventing injuries to the blad-

der mucosa, thanks to the absence of a pointy tip. The expansion

of the struts is gradual and completed 5 days after the implanta-

tion, with a progressive decrease in bladder neck tension.

Figure 1. (a) First-generation device: TIND. The device is
composed of four elongated struts and an anchoring leaflet.
The extremity of the device is protected by a soft plastic
material in order to prevent bladder injuries; the tail is com-
posed of a nylon wire allowing its retrieval; (b) second-
generation device: iTIND. The device is composed of three
struts made of a double intertwined nitinol wire conformed
in a tulip shape.

Main Points

• The temporary implantable nitinol device is a minimally inva-

sive treatment for BPH-related LUTS.

• A systematic review of the available literature on the implant of

TIND or iTIND for the treatment of BPH-related LUTS was

conducted in April 2021 using Medline, Embase, and Cochrane

databases.

• Current clinical evidences suggest that temporary implantation

of first- and second-generation nitinol device is a valid option

for the minimally invasive surgical treatment of BPH-related

LUTS.
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Surgical Technique

Device Implantation

The implantation procedure follows the same steps for both the

first- and the second-generation devices. They are positioned

with a rigid cystoscope. Each device is preloaded into a 14 Fr

delivery system and then pushed through the urethra, thanks to

the cystoscope sheath. The device must be released once the

bladder is full; the surgeon perceives the full “opening” of the

device when the friction against the internal surface of the

sheath is reduced. The plastic sheath is then withdrawn, and the

knot at the end of the wire is cut. Thereafter, the cystoscope is

reinserted, and, under vision, the device is located at the blad-

der neck. The leaflet should be located at 6 o’clock position,

caudally to the bladder neck, but beyond the veru montanum.

The bladder has to be voided at the end of the intervention. The

right location of the device at the level of the bladder neck and

its action is shown in Figure 2.

Device Retrieval

The device has to be removed 5 days after the implantation.

The procedure can be executed in two ways.

First technique: under anesthesia, thanks to a rigid cystoscope.

The nylon wire anchored to the device coming out of the ure-

thral meatus is placed into the cystoscope sheath by the aid of a

semirigid double wire (SNARE device). Urethroscopy is then

performed, and the device is closed into the cystoscope sheath

under vision.

Alternatively, a less invasive technique has been described,

requiring only topical anesthesia and, therefore, feasible in an

outpatient setting. The nylon wire is pulled into a 20–22-Fr

open-ended catheter using the SNARE. The catheter is then

inserted along the urethra, and the wire concomitantly pulled.

Once the tail of the device is reached by the catheter, the trac-

tion of the wire allows its retrieval into the catheter lumen. The

catheter is then removed.

Evidence Acquisition

A review of the available literature on the implant of iTIND for

the treatment of BPH-related LUTS was conducted in April

2021 using Medline, Embase, and Cochrane databases. An a

priori protocol was established before the conduction of the

study. In accordance with Preferred Reporting Items for Sys-

tematic Reviews and Meta-Analysis criteria (http://

www.prisma-statement.org) (Figure 3), the identification and

the selection of the studies relied on the PI (C) O (patient–-

intervention–comparison–outcome) criteria: patients with

BPH-related LUTS (P) underwent iTIND implantation (I) and

assessed for perioperative and long-term functional outcomes

(O). We performed the research using a combination of the

terms “iTIND” and “BPH.”

Only original English-language articles were considered for

review. Two of the authors (SD and DA) independently

reviewed the literature results. First, title and abstracts were

screened for eligibility. All original articles that reported peri-

operative and functional outcomes after iTIND implantation

for BPH-related LUTS were selected. Editorials, commenta-

ries, abstracts, reviews, book chapters, and studies reporting

nonoriginal data were excluded from the review.

For those articles matching the inclusion criteria at the first

screening, a full-text analysis was performed to confirm the

inclusion. Disagreements about eligibility were resolved by a

third reviewer (CF) until the consensus was reached.

References of selected articles were manually reviewed to

identify additional studies of interest.

Risk-of-Bias Assessment

The risk of bias of the selected studies was independently

assessed by the two reviewers using the standard Cochrane

Figure 2. Correct positioning of the device: the device at
the level of the bladder neck under direct visualization. For
the correct orientation of the device, its leaflet should be
placed at a 6 o’clock position, under the bladder neck, but
cranially to the veru montanum.
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collaborations risk-of-bias tool for single-arm studies,21 and

Revised Cochrane risk-of-bias tool for randomized trials (RoB

2) for randomized controlled trial (RCT).22

Assessment of Study Quality

The study quality of non-RCTs was assessed using the

Newcaste-Ottawa scale23 (score of �5 ¼ low quality, scores of

6–7 ¼ intermediate quality, and scores of 8–9 ¼ high quality).

The Jadad scale was used for RCTs24 (0: very poor quality to

5: rigorous quality).

Moreover, the level of evidence of each study was assessed

according to the Oxford Center for Evidence-Based Medicine

2011 Levels of Evidence.25

Evidence Synthesis

The systematic research identified a total of 1,159 papers. After

the removal of duplication, titles and abstract were screened

for eligibility. Of these, six publications were identified for

full-text review, and ultimately, five studies were found to

meet the inclusion criteria and selected. All the included

Figure 3. PRISMA flow.
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studies were of “intermediate” quality, with a Newcaste-

Ottawa scale of 6. The only RCT was scored 4 out of 5 using

the Jadad scale. Quality assessment and level of evidence were

summarized in Table 1. High risk of bias was detected for the

single-arm studies included (Figure 4a), while low rick of bias

was reported for the only included RCT (Figure 4b).

As described previously, the iTIND is the second-generation

device and the only device currently available on the market.

For this reason, the literature concerning the implantation of

iTIND could result more relevant in terms of current clinical

practice.

With review, five articles assessing 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 dif-

ferent time points of follow-up, one reporting the short-term

results of the MT06 study, and finally, one publication report-

ing the outcomes of an RCT. Given the paucity of data avail-

able and the mostly noncomparative design of the studies

identified, the evidence synthesis will be performed in a narra-

tive manner.

The MT02 is a prospective, multicenter, single-arm trial, inves-

tigating the feasibility, safety, and efficacy of iTIND implanta-

tion. The inclusion criteria allowed the recruitment of patient

with age <50 years, Marion’s disease, IPSS � 10, maximum

peak urinary flow (Qmax) � 12 mL s�1, and a prostate volume

assessed by trans-rectal ultra sound (TRUS) as <60 mL. More-

over, all the included patients discontinued their medical ther-

apy for BPH before the implant of iTIND (4 weeks and/or

6 months previous the procedure in the case of alfa-blockers or

5-ARIs, respectively). Obstructive median lobe, previous pros-

tatic surgery, confounding bladder or sphincter dysfunction,

active urinary infection, and antithrombotic or antiplatelet

treatment were the exclusion criteria.

The first short-term results of this trial had been published by

Porpiglia et al.26 in 2019. A total of 81 patients were enrolled

in nine European and non-European urologic centers, with a

mean age of 65 years, prostate volume of 40.5 mL, Qmax

7.3 mL s�1, 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 implan-

tation. 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%).

Table 1. Overview, Quality Assessment, and Level of Evidence of Selected Studies for iTIND Implantation

Reference Type of Study

No. of Cases

Underwent

TIND Assessed Outcomes SQ LE

Porpiglia et al.26 Single arm, pro-

spective study-case

series

81 LUTS, quality of life, urinary flow, post-

voidal residue, perioperative and postoper-

ative complications, sexual function, and

ejaculatory preservation

6 4

Kadner et al.27 Single arm, pro-

spective study-case

series

51 LUTS, quality of life, urinary flow, post-

voidal residue, perioperative complication,

sexual function, and ejaculatory

preservation

6 4

Amparore

et al.28
Single arm, pro-

spective study-case

series

50 LUTS, quality of life, urinary flow, post-

voidal residue, prostate volume, periopera-

tive and postoperative complication, sexual

function, and ejaculatory preservation

6 4

De Nunzio

et al.29

Single arm, pro-

spective study-case

series

70 LUTS, quality of life, urinary flow, post-

voidal residue, prostate volume, periopera-

tive and postoperative complication, sexual

function, and ejaculatory preservation

6 4

Chungtai et al.30 RCT 128 LUTS, quality of life, urinary flow, post-

voidal residue, prostate volume, periopera-

tive and postoperative complication, sexual

function, and ejaculatory preservation

6 1b
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The treatment failure rate, defined as a need of further medical

or surgical intervention after iTIND implantation, for this trial

was 5% (two patients required TURP and two patients required

combination therapy with alfa-blockers and 5-alfa-reductase

inhibitor). 12.3% of the patient were lost to follow-up, being

67 patients who 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. Qmax reached 14.7 mL s�1 at the 12-month follow-up

visit, with an improvement of þ100% from baseline, and the

mean IPSS urinary symptom scores dropped to 8.8 (improve-

ment of 60%). In the same time, the mean IPSS QoL score

reached 1.6 by the end of this study. Moreover, as previously

demonstrated 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 this findings, two more articles have

been published in 2020 reporting the 2-year and 3-year follow-

up results of the MT02 study.

Kadner et al.27 reported the outcomes of 51 patients who com-

pleted the 2-year follow-up. The improvement in functional

aspects from baseline was shown to be significant at all time

intervals up to 2 years after the procedure. IPSS urinary symp-

toms were reduced by 12 points at the end of the follow-up

period. The symptomatic relief after the procedure was

assessed by IPSS QoL Score with patients reporting a mean

reduction of 2.4 points from baseline. The Qmax recorded an

average increase in 8.38 mL s�1, reaching medium values of

16 mL s�1 at 24 months of follow-up. No sexual or ejaculation

disorders were recorded.

Between 12 and 24 months, five patients experienced a treat-

ment failure and underwent TURP. Of them, four patients were

found to have a median prostatic lobe and defined as protocol

deviators.

Data of the 3-years follow-up were available for 50 patients.

For these patients, Amparore et al.28 demonstrated that the effi-

cacy of the iTIND implantation remained stable up to

36 months. The authors reported average of IPSS, QoL, Qmax,

and post voiding residual (PVR) as 8.55, 1.76, and 15.2 mL

s�1, and 9.38 mL at the end of the study, improved from base-

line by �58.2, �55.6, þ114.7, and �85.4% (P < .0001),

respectively. No late complications and no further surgical

interventions were recorded between 24 and 36 months.

Figure 4. (a) Risk of bias assessment according to the Cochrane collaboration risk-of-bias tool for single-arm studies; (b) risk
of bias assessment according to the revised Cochrane risk of bias tool for randomized trials (RoB 2) for randomized controlled
trial.

Fiori et al. iTIND: A minimally invasive treatment of BPH 475



More recently, De Nunzio et al.29 published an interim report

of the first 70 patients enrolled in the MT06 study. It is a

single-arm, prospective study conducted among urologic cen-

ters in Italy and Spain. The inclusion and exclusion criteria

were the same of the previous MT02 study, but unlike, the

latter enrolled patients did not discontinue medical therapy

before the intervention. This was the first iTIND study to use,

in addition to IPSS, IPSS QoL Score, and EPIC 32 question,

validated questionnaire to assess patients sexual (Sexual Health

Inventory for Men (SHIM) questionnaire) and ejaculatory func-

tions (Male Sexual Health Questionnaire (MSHQ-EjD))

together with continence state (Incontinence Symptom Index

questionnaire).

All the 70 procedures were successful, with no intraoperative

complications. Device retrieval was performed through a 22F

silicone Foley catheter under topical anesthesia 5–7 days after

the procedure, with an average recorded Visual Analog Score

(VAS score) of 3.4.

All but one complication were self-limiting and rated as I or II

according to the Clavien-Dindo system, with a 75% rate of

recovery within 7 days. The only grade III complication was a

gross hematuria presented few days after the iTIND retrieval in

a patient with 80 g prostate. In this case, an endoscopic fulgura-

tion was required.

At 6-month follow-up, the authors noticed significant improve-

ment in IPSS, IPSS QoL, and Qmax, reaching changes from

baseline of –12.7, –2.2, and 4.6, respectively. No significant

changes in PVR were recorded. Erectile and ejaculatory func-

tions as well as continence were preserved in all 70 patients

and even improved according to the MSHQ-EjD questionnaire.

To date, the only available data of a comparative experience

with the implant of iTIND were published in 2020 by

Chughtai et al.30 The authors reported the results of a prospec-

tive, randomized, controlled, single-blinded study (MT03

study) conducted to compare the implant of iTIND to sham

procedure for the treatment of BPH-related LUTS. This study

was conducted in 16 centers in Canada and United States and

included patients with �50 years, IPSS of �10, Qmax of

�12 mL s�1 with a 125 mL voided volume, prostate volume

between 25 and 75 cc, and normal blood and urine analysis.

Exclusion criteria were similar to the previous studies. Nota-

bly, patients with obstructive median lobe, PSA > 10 ng mL�1

without a negative biopsy, and PVR > 250 mL were consid-

ered not eligible. All the patients taking medications for BPH

were invited to discontinue the treatment prior to the proce-

dure (1 month for alpha-blockers and 6 months for 5-alpha-

reductase inhibitors).

Subjects were randomized in 2:1 ratio to either iTIND or con-

trol. The iTIND implantation and retrieval were conducted with

the previously described technique. For the sham procedure, the

insertion and removal of a Foley 18 catheter was performed in

order 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 con-

trol. 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 control arm. Sixty-

eight percent 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 was 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 Erectile

Function questionnaire, sexual function did not change. At

12 months, the iTIND group reported a 9.25 decrease in IPSS

(P < .0001), a 3.52 mL s�1 increase in peak urinary flow rate

(P < .0001), and a 1.9-point reduction in QoL (P < .0001).

Overall, six patients required further surgical procedures, while

six patients required medical therapy for LUTS during the 1-

year follow-up.

Table 2 shows all the data on functional urinary outcomes avail-

able from these studies. Notably, three out of five articles reported

functional results from the same MT02 study population at differ-

ent follow-up intervals; therefore, only data reported by the latest

paper with the longest follow-up28 were shown in Table 1.

Patient Selection

Based on the available literature evidence, the patients’ selec-

tion seems to be a key element for the success of the iTIND

implantation procedure. No data are available for patients with

prostate larger than 75 cc. Notably, none of the published stud-

ies has a population study with a mean prostate size that

exceeds 43.5 cc, meaning that the improving of functional

results after the implantation of iTIND in large-size prostate

needs further investigations.

Moreover, the iTIND implantation in patients with previous

prostate cancer, urethral stricture, concomitant bladder stones,

or previous prostate surgery is not tested yet.
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Table 2. Functional Urinary Outcomes after iTIND Implantation

1 Month 3 Months 6 Months 12 Months 24 Months 36 Months

Amparore et al.28

IPSS

N 78 75 70 67 51 50

Baseline 22.22 6 5.62 22.41 6 5.72 21.99 6 5.48 21.70 6 5.56 20.51 6 4.58 20.69 6 4.58

Follow-up 11.72 6 7.99 9.77 6 6.69 9.75 6 7.10 8.78 6 6.41 8.51 6 5.51 8.55 6 6.38

Change �10.50 6 8.32 �12.63 6 7.40 �12.23 6 6.79 �12.92 6 6.92 �12.00 6 6.12 �12.14 6 6.95

%Change �46.3 6 33.2 �55.0 6 29.3 �56.4 6 27.5 �59.1 6 26.3 �56.7 6 25.6 �58.2 6 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 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001

IPSS QoL

N 78 75 70 67 51 50

Baseline 4.00 6 0.84 3.97 6 0.84 3.97 6 0.84 3.97 6 0.87 3.96 6 0.87 3.96 6 0.87

Follow-up 2.08 6 1.35 1.83 6 1.30 1.81 6 1.30 1.59 6 1.29 1.76 6 1.32 1.76 6 1.32

Change �1.92 6 1.50 �2.14 6 1.48 �2.16 6 1.44 �2.38 6 1.60 �2.20 6 1.46 �2.20 6 1.46

%Change �45.8 6 34.4 �51.7 6 34.9 �53.3 6 32.5 �56.9 6 38.5 �54.0 6 38.5 �55.6 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 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001

Qmax

N 78 75 70 67 51 50

Baseline 7.28 6 2.49 7.44 6 2.43 7.58 6 2.43 7.61 6 2.25 7.62 6 2.25 7.71 6 2.26

Follow-up 11.23 6 5.66 12.40 6 7.52 13.69 6 6.26 14.91 6 8.06 16.00 6 7.43 15.20 6 6.59

Change 3.94 6 5.22 4.96 6 6.96 6.12 6 6.22 7.30 6 8.20 8.38 6 7.93 7.49 6 6.86

%Change 79.4 6 167.7 75.4 6 105.2 95.6 6 106.5 111.7 6 147.1 130.8 6 132.2 114.7 6 108.5

(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 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001

PVR (mL)

N 78 75 70 67 51 50

Baseline 76.17 6 55.52 73.96 6 52.89 78.70 6 56.11 73.54 6 49.54 65.84 6 38.46 68.58 6 39.53

Follow-up 49.84 6 57.27 46.75 6 53.21 48.84 6 47.59 34.03 6 54.13 14.26 6 24.05 9.38 6 17.43

Change �26.33 6 57.59 �27.21 6 57.04 �29.86 6 60.89 �39.51 6 57.46 �51.58 6 36.68 �59.21 6 37.75

%Change �26.9 6 60.5 �26.6 6 79.2 �13.8 6 105.9 �47.8 6 72.5 �75.7 6 45.1 �85.4 6 30.7

(95% CI) (�41.3%, �12.6%) (�45.9%, �7.3%) (�39.9%, 12.2%) (�66.7%, �28.9%) (�88.9%, �62.4%) (�94.6%, �76.3%)

P value <.0001 <.0001 <.0001 <.0001 <.0001 <.0001

De Nunzio et al.29

IPSS

N 70 70 70 – – –

Baseline 21.2 6 6.0 21.2 6 6.0 21.2 6 6.0 – – –

Follow-up 9.5 6 6.8 7.8 6 5.4 8.3 6 6.7 – – –

Change –11.7 6 8.3 –13.4 6 6.4 –12.7 6 6.9 – – –

%Change – – – – – –
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Table 2. (Continued) Functional Urinary Outcomes after iTIND Implantation

1 Month 3 Months 6 Months 12 Months 24 Months 36 Months

(95% CI) – – – – – –

P value <.01 <.01 <.01 – – –

IPSS QoL

N 70 70 70 – – –

Baseline 4.1 6 1.0 4.1 6 1.0 4.1 6 1.0 – – –

Follow-up 1.8 6 1.4 1.6 6 1.3 2.0 6 1.4 – – –

Change –2.4 6 1.5 –2.5 6 1.6 –2.2 6 1.6 – – –

%Change – – – – – –

(95% CI) – – – – – –

P value <.01 <.01 <.01 – – –

Qmax

N 70 70 70 – – –

Baseline 7.3 6 2.2 7.3 6 2.2 7.3 6 2.2 – – –

Follow-up 13.2 6 5.5 11.8 6 5.1 12.0 6 5.4 – – –

Change 5.8 6 5.5 4.5 6 5.2 4.6 6 5.5 – – –

%Change – – – – – –

(95% CI) – – – – – –

P value <.01 <.01 <.01 – – –

PVR (mL)

N 70 70 70 – – –

Baseline 69.3 6 86.8 69.3 6 86.8 69.3 6 86.8 – – –

Follow-up 49.2 6 74.5 33.4 6 46.2 48.1 6 72.7 – – –

Change –19.4 6 95.4 –37.4 6 90.5 –22.6 6 77.3 – – –

%Change – – – – – –

(95% CI) – – – – – –

P value .13 .11 .12 – – –

Chughtai et al.30

IPSS

N 96 80 – 78 – –

Baseline 22.37 6 6.92 22.38 6 6.84 – 21.64 6 6.80 – –

Follow-up 12.80 6 7.40 12.57 6 6.95 – 12.69 6 6.35 – –

Change –9.57 6 8.29 –9.48 6 8.49 – –9.25 6 6.49 – –

%Change – – – – – –

(95% CI) (–11.3 to –7.9) (–11.4 to –7.6) – (–11.0 to –7.4) – –

P value <.0001 <.0001 – <.0001 – –

IPSS QoL

N 96 80 – 78 – –

Baseline 4.66 6 1.31 4.55 6 1.27 – 4.51 6 1.24 – –

Follow-up 2.83 6 1.88 2.54 6 1.82 – 2.45 6 1.79 – –

Change –1.83 6 1.97 –1.96 6 1.86 – –1.90 6 1.74 – –
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An independent predictor of treatment was detected in the pres-

ence of a prominent median prostatic lobe, defining patients

with this anatomical feature not the best candidates for this

minimally invasive procedure.

From the clinical studies experience, the perfect candidate for

the implantation of iTIND seems to be a man who suffer from

BPH or Marion-related LUTS, with a small-medium bilobate

prostate, interested in a symptom relief without a compromis-

sion of sexual and ejaculatory functions.

Future Studies

In the next month, a new trial investigating the treatment of

BPH-related LUTS with the implantation of iTIND will start,

the MT08. It is designed to be a prospective, multicenter, 1:1

randomized study conducted with the aim to compare the

safety of implantation of iTIND versus TURP. This study is

intended to be conducted at up to 12 different centers in

Europe and the United States and will be the first trial compar-

ing iTIND with the gold standard.

Surely, when the first data of MT08 will be available in the lit-

erature, the role of this minimally invasive procedure will be

more clear and validated.

Conclusions

Literature concerning the use of temporary implantable nitinol

device for the treatment of BPH-related LUTS is still very lim-

ited. Only data of four studies are published regarding the

implantation of the second-generation device (iTIND), the only

device currently available on the market.

The only published RCT shows good results in terms of safety,

tolerability, and efficacy in comparison with sham procedure,

up to 12-month follow-up. The notable postoperative func-

tional results include both improvement in BPH-related symp-

toms and peak urinary flow, as well as preservation of sexual

and ejaculatory functions.

Further studies are required in order to assess the durability of

iTIND outcomes over a longer follow-up, as only short- and

mid-term follow-up data are currently available.

Table 2. (Continued) Functional Urinary Outcomes after iTIND Implantation

1 Month 3 Months 6 Months 12 Months 24 Months 36 Months

%Change – – – – – –

(95% CI) (–2.2 to –1.4) (–2.3 to –1.4) – (–2.2 to –1.4) – –

P value <.0001 <.0001 – <.0001 – –

Qmax

N 73 65 – 55 – –

Baseline 8.01 6 2.21 8.63 6 2.71 – 8.42 6 2.09 – –

Follow-up 13.33 6 10.50 13.55 6 6.40 – 11.93 6 4.89 – –

Change 5.32 6 10.33 5.01 6 6.39 – 3.52 6 5.24 – –

%Change – – – – – –

(95% CI) (2.9 to 7.7) (3.4 to 6.6) – (2.0 to 5.0) – –

P value <.0001 <.0001 – <.0001 – –

PVR (mL)

N 73 65 – 55 – –

Baseline 65.08 6 60.66 60.78 6 56.35 – 57.62 6 56.16 – –

Follow-up 49.90 6 55.82 59.44 6 56.43 – 58.67 6 72.36 – –

Change –15.26 6 63.88 –2.20 6 56.59 – –0.16 6 87.01 – –

%Change – – – – – –

(95% CI) (–30.3 to –0.3) (–16.7 to 12.3) – (–24.6 to 24.3) – –

P value .0244 .7407 – .9039 – –

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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Data on comparison of iTIND implantation versus gold stand-

ard (TURP) are lacking in literature, but a prospective, RCT

comparing iTIND versus TURP will start in the next months in

Europe and United States.
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