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KEY POINTS

� Prostatic urethral lift can be performed in the office with local anesthesia.

� Return to normalcy is rapid, typically without a catheter.

� Symptom improvement is rapid, significant, and sustained to at least 4 years.

� Sexual function is preserved.

� Future treatment options for patients are preserved.
om
INTRODUCTION: NATURE OF THE PROBLEM

Traditional treatment options for male lower uri-
nary tract symptoms (LUTS) due to benign pros-
tatic hyperplasia (BPH) include watchful waiting
with lifestyle management, medical therapy, and
interventional procedures. Each approach is asso-
ciated with positive and negative attributes and
represents an important tool for the practicing
urologist. Despite the number and variety of ap-
proaches, there still exists a large population of
men who are underserved by these standard op-
tions and desire a therapy that has fewer side ef-
fects and offers faster recovery compared with
standard surgery, yet is more effective and less
burdensome than lifelong medical therapy.

Shortcomings of traditional therapies limit the
population of patients to which they can be
applied. The least disruptive of the treatment ap-
proaches is watchful waiting with lifestyle manage-
ment. Although this approach exposes patients to
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minimal iatrogenic risk, it is generally limited to pa-
tients with mild or moderate symptom frequency
and severity and low bother due to the symptoms.
Medications are associated with modest symptom
relief (3.5–7.5 International Prostate Symptom
Score [IPSS] improvement compared with 0–5.7
for placebo) but carry the burden of daily, lifetime
dosing and not insignificant side effects.1 As
many as 25% of men on drug therapy are dissatis-
fied and discontinue treatment.2 The most invasive
treatment option is surgical therapy, whereby tis-
sue is removed either by transurethral resection
of the prostate (TURP) or ablative laser procedures
(vaporization or enucleation). TURP, the gold stan-
dard surgery, results in 14.9 IPSS improvement at
1 year.1 This substantial improvement in symp-
toms can be associated with significant postoper-
ative morbidity, however, as complications from
TURP include urinary incontinence (3%), urethral
stricture (7%), erectile dysfunction (10%), and
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ejaculatory dysfunction (65%).1,3 Catheterization
after TURP is expected, and patients are coun-
seled to expect 4 to 6 weeks of worsened irritative
symptoms. Laser therapy demonstrates superior
control of bleeding to TURP but is similar in effec-
tiveness, anesthesia requirement, and complica-
tion rates.4

Existing minimally invasive thermotherapies
such as transurethral microwave therapy
(TUMT), transurethral needle ablation (TUNA),
and steam injection (REZUM) induce tissue
damage and necrosis by different heat sources.
Their effectiveness is superior to medications
but inferior to TURP (10.2 and 9.1 point improve-
ment in IPSS at 1 year for TUMT and TUNA,
respectively).1 Because of the thermal injury,
there is a healing response, tissue inflammation,
and irritative voiding symptoms in most patients
during the first few months after treatment.1 After
the procedure, patients experience routine cathe-
terization, a 20% to 25% risk of acute urinary
retention, and irritative voiding symptoms that
last for 4 to 6 weeks.1,5 The 3 TUMT patient
groups in the Coretherm pivotal study underwent
14, 18, and 20 days mean posttreatment
indwelling catheter time.6 Further, TUMT thera-
pies have been associated with a greater than
20% retrograde ejaculation rate.7,8 Lower power
alternatives were developed to minimize adverse
effects, but effectiveness was greatly compro-
mised as well. Retreatment rates for thermal abla-
tion techniques have been disappointing,
reaching as high as 20% to 50% by 3 years.9

Because of limitations with the technologies
and the difficult patient experience after the pro-
cedure, the number of minimally invasive
thermotherapy procedures among Medicare ben-
eficiaries increased gradually to modest levels of
37,637 in 2005 and then have precipitously
declined.10,11

The prostatic urethral lift (PUL) is a nonthermal
technology to treat patients who want superior ef-
ficacy with minimal risk. With the high prevalence
of patients who discontinue medications and the
declining number who pursue surgical or mini-
mally invasive therapy, there is a significant pop-
ulation of suffering men who are inadequately
treated by the currently available treatment op-
tions. The PUL procedure uses a mechanical
approach, and the mechanism of action is to pin
the lateral lobes out of the way and thereby
reduce obstruction. By not requiring biological
response to tissue removal or thermal injury,
PUL can offer a more rapid recovery, freedom
from urinary catheterization, and the opportunity
to achieve significant symptom relief with low
morbidity.
SURGICAL TECHNIQUE
Preoperative Planning

Selecting the most appropriate LUTS therapy for
any patient requires careful consideration of the
patients’ history, condition, risk tolerance, and
desired outcome. Because BPH is a quality-of-
life issue, it is important to understand how symp-
tom relief, perioperative experience, sexual
function preservation, and continence preserva-
tion contribute to the overall outcome for a specific
patient; if a man achieves LUTS relief yet loses the
ability to perform sexually or maintain continence,
his quality of life (QoL) may not be improved. The
PUL procedure has been shown to improve QoL
by improving LUTS while offering more rapid re-
covery without compromising sexual function or
continence.12,13

Proper patient selection among patients who
desire the therapy is a key component to ensuring
the best clinical outcome. Typically, patients have a
prostate volume less than 80 mL, when not on med-
ical therapy an IPSS greater than 12 with associated
bother, andQmax (peak flow rate) less than 15mL/s.
Baseline prostate volume and prostate length have
not been found to be predictors of symptom
response.9 It is important to note that a large portion
of the clinical data involves patients who are washed
out of any BPH medication, and baseline symptoms
of medicated patients might be somewhat lower.
Although definitive data on patients with large pros-
tates are lacking, patients have been treated with
prostates up to 145mL.14,15 Patients in active urinary
retentionor onanticoagulationhavenotbeenstudied
and, therefore, should be approached with caution.
Patients should be instructed to discontinue antico-
agulants before the procedure in collaboration with
their prescribing provider. At present, direct PUL
treatment of the obstructive median lobe is being
studied and is currently contraindicated in the USA
[ClinicalTrials.gov Identifier: NCT02625545]. As all
BPH patients have a median lobe to one extent or
another, it is important to assess cystoscopically
whether lateral lobe opening would be sufficient.
Fig. 1Ashows anobstructivemedian lobe thatwould
likely not be effectively addressed with simple lateral
lobe pinning; Fig. 1B shows a median lobe that,
although protruding, offers enough space anteriorly
to not pose an issue for standard lateral lobe UroLift.
In order to determine whether a patient is an

ideal candidate, the target locations and number
of implants, and the ability to perform the proce-
dure in the clinic, a planning cystoscopy and trans-
rectal ultrasound (TRUS) are useful. The author
often performs TRUS to determine prostate vol-
ume, presence and size of a median lobe, and to
aid in procedure planning. In addition to its
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Fig. 1. An obstructive median lobe that would likely not be addressed with lateral lobe PUL (A); a protruding
median lobe that offers enough space anteriorly to be addressed with lateral lobe implants only (B).
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obvious diagnostic utility, flexible cystoscopy is
helpful in determining patient tolerance to a local
anesthesia–based UroLift procedure. Patients
who tolerate flexible cystoscopy in the clinic
have an increased likelihood of having a positive
office-based PUL treatment experience.16
Preparation and Patient Positioning

The procedure may be conducted in the clinic,
ambulatory surgery center, or operating room.
The primary determinant for venue selection may
be anesthesia considerations. The procedure may
be performed under general, spinal, regional, or
local anesthesia with oral or intravenous seda-
tion.12,16 In the LIFT (Luminal Improvement
Following Prostatic Tissue Approximation for the
Treatment of Lower Urinary Tract Symptoms)
study, all but one of the subjects treated in North
America received local anesthesia (4 patients had
a periprostatic block).12 Approaches to local anes-
thesia include oral sedatives, such as diazepam,
administered 30 minutes before the procedure.
Typical local anesthetic regimen calls for 18F floppy
catheter bladder drainage followed by injection of
cold lidocaine liquid into the bladder and cold lido-
caine gel into the urethra. Thepenis is then clamped
for 20 minutes with patients recumbent. Patients
Fig. 2. UroLift system and associated equipment: (A) UroL
and visual obturator; (B) UroLift implant composed of cap
thral endpiece (U). (Courtesy of NeoTract, Pleasanton, CA
who are given minimal anesthesia may be coun-
seled before the procedure to expect some
discomfort when the rigid cystoscope traverses
the bladder neck. A bedside nurse and intraopera-
tive physician narrative during the procedure have
been found to be helpful for conscious patients.17

The procedure room should be arranged for a
transurethral procedure with patients placed in
the lithotomy position and the cystoscopic monitor
positioned for direct visualization. The PUL system
telescope requires a 2.9-mm, 0� lens, and 20F
cystoscopy sheath with custom bridge (Fig. 2A).
This reusable scope kit can be acquired from either
Storz or NeoTract, the provider of UroLift implants.
The PUL implants are preloaded in the UroLift sys-
tem delivery devices; typically 4 implants are
placed and should be brought into the room in
advance. Antibiotic prophylaxis is left to the discre-
tion of the treating surgeon and local policies.
Surgical Approach

The surgical goal is to deobstruct urine outflow
from the bladder by creating an open, continuous
channel through the anterior aspect of the pros-
tatic urethra from the bladder neck to the veru-
montanum. The channel is shaped by placing
small, permanent, metallic UroLift implants into
ift delivery device with 2.9-mm telescope, 20F sheath,
sular tab (CT), polyester monofilament (M), and ure-

; with permission.)
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the prostate to lift the tissue out of the way (see
Fig. 2B). The UroLift implant is made of nitinol for
the capsular tab and stainless steel for the urethral
endpiece. These components are tethered to each
other via a polyester monofilament (polyethylene
terephthalate), the length of which is adjusted
automatically by the instrument at the time of
deployment. The amount of tissue compression
and, hence, the opening of the prostatic fossa
are determined by the surgeonmanually deflecting
the prostate lobe using the rigid instrument. The
delivered implant then functions to hold that extent
of compression in place as the tissue remodels
over time.
UroLift implants are placed in the lateral direc-

tion and are usually paired with one implant on
the left and one implant on the right. The first
pair is placed approximately 1.5 cm distal to the
bladder neck in order to open the proximal aspect
of the prostate while ensuring that no component
is deployed onto the bladder neck or into the
bladder mucosa. After placement of implants on
both sides in the proximal urethra, the resulting
channel is assessed with a cystoscope, typically
with the 2.9-mm telescope and special bridge.
Most often an additional pair of implants is placed
just anterior to the verumontanum to maximize the
caliber and length of the channel (Fig. 3). Depend-
ing on morphology and tissue compliance, addi-
tional implants may be needed to adequately
reshape the urethra. No significant correlations
have been found between the number of implants
placed during the procedure and symptom
response afterwards.9 In the LIFT randomized
study, the median number of implants was 4,
whereas the mean was 4.9.12 Eighty-six percent
of procedures required 6 or less implants for pros-
tates ranging from 30 to 77 cm3.
Fig. 3. The PUL procedure. Implants (I) reside in the
anterolateral prostate, below the dorsal venous com-
plex (DV) and anterior to the neurovascular bundles
(NV).
Surgical Procedure

After insertion of the 20F cystoscope to the
bladder, the telescope/bridge is replaced with
the UroLift delivery device housing the 2.9-mm
telescope. Postoperative adverse effects can be
minimized by careful technique throughout the
procedure and reducing the amount of tissue
manipulation and mucosal trauma. Before retract-
ing the device from bladder to prostate, the device
is rotated such that the needle exit port is pointed
laterally in the direction of the first target location.
The delivery device is then withdrawn such that the
tip of the device enters the prostatic urethra
approximately 1.5 cm distal to the bladder neck.
Using the external urethral sphincter as the pivot
point, the delivery device is pivoted approximately
20� to 30� laterally such that the prostate tissue is
compressed. Because the anterior aspect of the
urethra is of primary importance, the point of
compression should preferentially treat that
portion of the urethra with one-third of the tissue
anterior and two-thirds posterior to the target
location.
Once the target tissue is compressed, the

implant is delivered through a series of triggers
(Fig. 4). First, the safety lock is released. Second,
squeezing the blue needle trigger rapidly ad-
vances the hollow 19-Ga needle. At this point, a
portion of the needle body is visible cystoscopi-
cally at the tip of the device. Third, retracting
both the blue and gray triggers together retracts
the needle, unsheathing the implant; the suture,
which can now be seen cystoscopically, is then
automatically tensioned at the end of retraction.
Tensioning the suture ensures that the capsular
component is pulled down onto the fibromuscular
capsule, and suture length is sized to the com-
pressed width of the prostate lobe. Fourth, the de-
vice is then moved 1 to 3 mm proximally until light
reflection is seen on the suture (Fig. 5); then
depressing the blue release button installs the ure-
thral component and severs excess suture.
Once implants have been placed into the

right and left sides proximally, the resulting
channel should be assessed cystoscopically from
the verumontanum. Additional implants may be
required. If so, they should be placed just anterior
to the verumontanum, again in the top one-third of
the prostate, so as to open the apical prostatic
fossa. Occasionally, after apical implants, a contin-
uous anterior channel is not observed from veru-
montanum to bladder neck; additional
midprostate implants may be required. A unique
aspect of the PUL procedure is that the goal is to
develop a continuous channel through the anterior
aspect of the prostatic fossa. As can be seen in



Fig. 4. UroLift implant delivery steps: (A) release safety mechanism; (B) deploy needle; (C) retract needle and
deliver monofilament tension; and (D) secure urethral endpiece and cut monofilament. (Courtesy of NeoTract,
Pleasanton, CA; with permission.)
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Fig. 6, often in larger prostates the bulk of prostate
tissue, located posterolaterally, is not affected. The
reason to preferentially address the anterior is that
further sculpting of the posterior tissue could cause
tissue to encroach on the anterior channel. Early in-
vestigations showed better results when
Fig. 5. After needle retraction, the delivery device is
advanced toward bladder 3 to 4 mm until a reflection
(arrow) is seen on the monofilament. At this point the
urethral endpiece can be delivered.
addressing a single anterior channel,15 and this
has been the established method in later
studies.12,16

Mean treatment time ranged from 52 to 66 mi-
nutes in the US clinical trials, which included
each investigator’s very first procedures.12,16 After
a typical learning curve of 10 to 15 cases, proce-
dure time decreases substantially Although post-
procedure imaging is not necessary or routine,
initial studies used fluoroscopy to confirm that
the capsular component could be repeatedly
placed on the capsular surface or pubic fas-
cia.14,15,17 Computed tomography (CT) scans
have also been used to demonstrate final implant
location with respect to surrounding structures
and confirm that the implants remain far from crit-
ical structures (Fig. 7A). The implants are tested
and rated as MRI compatible. A small periurethral
artifact can be seen on MRI because of the stain-
less steel urethral component (see Fig. 7B). As the
remainder of the prostate is free from artifact, MRI-
guided diagnostic and treatment options remain
feasible.

Immediate Postoperative Care

Immediate care after the procedure depends on
anesthesia selection. Although patients treated
under general anesthesia need to be monitored
in the recovery room, most patients with regional



Fig. 6. Baseline cystoscopy shows kissing lateral lobes (A). After PUL, implants have opened the prostatic fossa (B).
Note that apical lateral lobe tissue is less addressed than the anterior prostatic fossa.
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or local anesthetic can be sent home without
delay.16 Depending on the amount of hematuria,
some patients may require an overnight catheter.
As the urologist develops proficiency with the
technique, he or she can better avoid mucosal
abrasion and the need for postoperative catheter-
ization is reduced. Overnight catheterization
decreased from 32% of void-tested patients in
the original US study to 20% in the follow-on
study, and lower rates are likely achievable by
experienced users.12,16 Mean catheter duration
of the entire cohort was less than a day in the US
studies.12,16

Postoperative adverse effects are similar to rigid
cystoscopy: mild to moderate hematuria, dysuria,
urgency, urge incontinence, and pelvic discom-
fort. These issues have been shown to typically
resolve within 2 weeks, and it is prudent to advise
patients to expect them at some level for 2 to
4 weeks. Many patients are free of adverse effects
within days; mean return to normal activity is 5 to
Fig. 7. UroLift implants within prostate as seen via CT radi
seen on MRI.
8 days, depending on the study.12,16 Postopera-
tive pelvic discomfort is typically managed with
ibuprofen. For patients less tolerant of dysuria,
phenazopyridine hydrochloride has been effective;
for those intolerant of postoperative urgency, anti-
cholinergic agents may be helpful. Typically
neither of these pharmaceuticals is required.
Although the clinical studies typically required
medication washout, in standard practice patients
are usually on an alpha-blocker or combination
therapy and can be counseled to continue treat-
ment for 2 weeks postoperatively particularly
with an alpha-blocker and then discontinue
medication.
REHABILITATION AND RECOVERY

Because the PUL approach is mechanical and
does not rely on recovery from tissue removal or
thermal injury, patients have a fast recovery. Re-
covery may last weeks to months after a traditional
ograph (A) and MRI (B). A small periurethral artifact is
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surgery, such as TURP, and is burdensome for pa-
tients and their families.18 In a European multi-
center randomized comparison between PUL
and TURP, recovery experience was compared
via a quality-of-recovery visual analog scale (QoR
VAS). The number of subjects reporting high-
quality recovery as defined as QoR VAS of 70%
or greater by 1 month was considerably greater
for PUL than for TURP (82% vs 53%, P<.01).13

The time course thereafter is particularly inter-
esting, at recovery in the TURP cohort only caught
up to the PUL cohort between 6 and 12 months
(Fig. 8).13 Further, patient satisfaction increased
more quickly for PUL than for TURP.13 In a sepa-
rate study conducted in the United States,
86.3% of PUL subjects achieved QoR VAS of
80% or greater by 1 month.16

Disruption to the patients’ lives due to the pro-
cedure is minimal. On average, patients have
been found to return to preoperative activity in
5.1 days and return to work in less than 3 days.16

At 1 month, the percentage of work missed as
assessed by the Work Productivity and Activity
Impairment questionnaire was 0%, with only 3%
overall work impairment reported.16 LUTS also
respond quickly to the procedure, demonstrating
between 4.1 and 8.1 average IPSS improvement
by 2 weeks.12,14,16 At 1 month, 90% of patients
report improvement via the Patient Global Impres-
sion of Improvement index and 75% of subjects
would recommend the procedure to a relative or
friend.16

CLINICAL RESULTS IN THE LITERATURE

Several clinical studies since 2005 have established
the safety and effectiveness of the PUL procedure.
Two trials were multinational, prospective, random-
ized studies. The first randomized trial was the LIFT
study for Food and Drug (FDA) clearance that
Fig. 8. Percentage of BPH6 randomized study subjects
achieving high-quality recovery (�70% on the QoR
VAS) after PUL and TURP (mean, 95% confidence in-
terval). *P<.05.
randomized subjects to control (sham) or PUL pro-
cedure. Level 1bevidencewasachievedby incorpo-
rating a double blind of patient and assessor during
the randomized comparison. TheBPH6studywas a
randomized comparison between PUL and TURP in
a cohort restricted to a prostate size less than
60 cm3. This study compared the two cohorts via
traditionalmeasures aswell as through a composite
endpoint (BPH6) derived fromportions of previously
validated questionaires.13 Other notable studies
include the feasibility study that documented first-
in-man experience, the LOCAL (UroLift System
TOlerability and ReCovery When Administering
Local Anesthesia) trial that assessed patients for
early outcomes, and the crossover study that fol-
lowed theLIFTstudycontrol patients after crossover
to active PUL therapy.9,14–16,19

Studies on the PUL procedure have been con-
ducted in the United States, Canada, Europe,
and Australia. Patient inclusion and exclusion
criteria were relatively consistent between the
large trials, with patients 50 years old or older,
IPSS greater than 12, and Qmax less than 12 to
15 mL/s. Prostate volume ranges have varied,
with the US studies ranging from 30 to 80 cm3

and European and Australian studies typically
ranging up to 100 cm3.9,14–17,19 The BPH6 study
limited prostate size to 60 cm3. Exclusion criteria
included previous pelvic procedure, obstructive
median lobe, active urinary tract infection, current
urinary retention, prostate-specific antigen greater
than 10 ng/mL unless normal biopsy, and inability
to give informed consent. Follow-up assessments
were conducted at regular intervals and included
the IPSS, IPSS QoL, BPH Impact Index (BPHII),
peak flow rate (Qmax), postvoid residual volume
(PVR), Sexual Health Inventory for Men (SHIM),
and Male Sexual Health Questionnaire for Ejacula-
tory Dysfunction (MSHQ-EjD). Table 1 details the
patient demographics of the largest clinical trials.
Effectiveness

Symptom response has been shown to occur as
rapidly as 2 weeks after the procedure and re-
mains durable for at least 4 years (Fig. 9, Table 2).
The LOCAL study focused on perioperative and
early outcomes, including IPSS, QoL, BPHII, and
peak flow rate (Qmax) change. Patients demon-
strated significant early improvement in their
symptoms, with 5.7 (24%) and 10.5 (48%) IPSS
improvement at 2 weeks and 1 month, respec-
tively.16 QoL improved in a parallel manner, with
1.7 (33%) and 2.1 (44%) improvement at 2 weeks
and 1 month. The impact of BPH on patients fol-
lowed the symptom response, with patients expe-
riencing 3.4 (45%) improvement in the BPH Impact



Table 1
Patient demographics in the largest prostatic urethral lift clinical studies

Feasibility14,15 LIFT9,12 Crossover19 BPH613 LOCAL16

Mean (SD)

Number of patients 64 137 51 44 51

Patient age (y) 67 (7.3) 67 (8.5) 64 (7.8) 64 (7.1) 65 (7.6)

Prostate volume (cm3) 50.8 (23.0) 44.6 (12.5) 40.5 (9.9) 37.8 (11.6) 41.0 (11.6)

Anesthesia time (min) 66.6 (23.0) 52.4 (22.1) 41.1 (12.2) 42.6 (14.4) 48.9 (1512)

Average number of implants 3.9 4.9 4.4 4.7 3.7

Functional scores at baseline

IPSS 22.9 (5.4) 22.3 (5.5) 25.4 (5.5) 22.1 (5.7) 21.5 (5.4)

QoL 4.9 (0.9) 4.6 (1.1) 4.8 (1.1) 4.6 (1.1) 4.6 (1.0)

BPHII 7.3 (3.0) 6.9 (2.8) 7.3 (3.1) 7.3 (2.5) 6.7 (3.1)

Qmax (mL/s) 8.7 (3.1) 7.9 (2.5) 8.0 (2.4) 10.6 (3.0) 8.0 (2.2)

PVR (mL) 114.8 (103.3) 85.9 (69.0) 88.1 (70.4) 85.9 (71.6) 77.0 (74.9)

SHIM3 11.7 (8.6) 15.9 (7.1) 16.3 (6.7) 19.5 (4.9) 16.5 (7.3)

MSHQ-EjD Function 8.9 (3.9) 8.7 (3.2) 8.8 (3.0) 10.5 (2.7) 10.0 (2.3)

MSHQ-EjD Bother 1.7 (1.5) 2.3 (1.6) 2.2 (1.7) 1.7 (1.8) 2.0 (1.3)
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Index by 1 month. Peak flow rate was likewise
affected, with 3.3 mL/s (47%) improvement by
1 month. Similar early outcomes by 2 and 4 weeks
were seen in all other studies.
After the initial rapid response during the first

month, symptoms continue to improve through
3 months. Patients experienced between 11.1
and 13.6 IPSS improvement (48%–60% change)
at 3 months.12–15,17 Subjects in the LIFT random-
ized study have recently completed the 4-year
follow-up, which further demonstrates the stability
of the response. Matched paired data show a 40%
to 45% improvement in IPSS at years 1 through 4
(Table 3). QoL and BPH Impact Index response
follow the changes in IPSS, with 4-year
improvements for QoL at 2.4 points (52%) and
BPHII at 3.7 points (54%). Peak flow rate (Qmax)
improvement through 4 years remained stable,
with 4.0 mL/s, 4.2 mL/s, 3.5 mL/s, and 4.2 mL/s
improvement at 1, 2, 3, and 4 years, respectively.
It is important to appreciate the quality of the LIFT

randomized study when qualifying the data. Of the
140 patients in the UroLift treated arm, 11 (8%) dis-
continued the study, 3 (2%) relocated away from
the study site, and 8 (6%) missed the 4-year visit.
Additionally, 6 (4%) patients died of unrelated
causes and 4 (3%) exited the study because of
unrelated cancers. Although 108 (77%) patients
were available for follow-up, data from 29 were
excluded from analysis because of either BPH
Fig. 9. Meta-analysis of IPSS over
4 years across 4 clinical studies. Solid
line is mean, and dotted line repre-
sents 95% confidence interval.



Table 2
Calculated composite International Prostate Symptom Score after prostatic urethral lift from 4 large
published studies with 95% confidence intervals

Months 0 0.5 1 3 6 12 24 36 48

Mean 22.5 15.8 11.2 10.6 11.3 11.9 12.5 12.7 12.6

95% Confidence Interval Bounds

Lower 21.8 13.9 9.8 9.6 10.4 10.8 11.5 11.1 10.9

Upper 23.1 17.6 12.5 11.6 12.2 13.0 13.6 14.4 14.3
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retreatment or protocol deviation. This censoring
provides more scientifically valid data for Table 3,
yet the question can be asked as to how different
the data might look if all were included. Analyzing
the pooled population of 108 subjects (108 of 140,
77%) with follow-up data 4 years after the index
PUL procedure, the improvements from baseline
at 4 years in IPSS (8.7), QoL (2.3), BPH II (3.6),
and Qmax (5.1) were similar to the original paired
analysis after incorporating the censored subjects
(see Table 3). A comparison between the changes
experienced by censored subjects and the rest of
the cohort resulted in P values that ranged from
.12 to .76 and indicated a lack of statistical bias in
censoring these subjects.

Reviewing pivotal data from other BPH thera-
pies sets the aforementioned LIFT study quality
into context. The percentage of LIFT subjects
without data at 4 years (23%) is similar to the
18% TURP subjects missing in the 3-year Veter-
ans Affairs Cooperative Study on TURP.20 Of the
51 subjects (51 of 280, 18%) with no data, 24
had been withdrawn, 13 died of unrelated causes,
and 14 were lost to follow-up.20

Minimally invasive treatment trials reported pa-
tients lost for follow-up in 30%,21 35%,22 or even
62% at 4 years.23

It has been well established that removal of
prostate tissue (simple prostatectomy, TURP,
laser, and so forth) offers maximal improvements
on urinary symptoms and flow. A common goal in
less invasive therapies is to offer adequate symp-
tom and flow improvements while avoiding the
unwanted negative effects of surgery. To quantify
this goal, the BPH6 composite end point was
developed. This end point has yet to be
validated but nonetheless offers a valuable, if pre-
liminary, method by which to compare treatment
choices. The BPH6 responder end point, which
was used to compare PUL with TURP, incorpo-
rated patient-centered treatment goals of (1)
adequate symptom relief (IPSS change �30%),
(2) high-quality recovery (QoR VAS �70%), (3)
maintenance of erectile function (SHIM reduced
<6), (4) maintenance of ejaculatory function
(MSHQ, Q3>0), (5) maintenance of continence
(incontinence severity index [ISI] <5), and (6)
avoidance of high-grade complications (Clavien-
Dindo II1).13 At 1 year and throughout the
follow-up, the number of patients who met the
BPH6 end point was significantly higher for PUL
over TURP (P 5 .005).13
Safety

Adverse effects of treatment seem to be mild to
moderate and consist primarily of transient events.
The most commonly reported events in the large
studies are mild to moderate hematuria (26%–
80%), dysuria (36%–74%), irritative symptoms/
discomfort (21%–52%), urinary tract infection
(7%–11%), urinary retention (9%), and urge incon-
tinence (2%–8%). Most of these events resolve
within 2 to 4 weeks without long-term clinical
sequela. New-onset stress urinary incontinence
and bleeding requiring transfusion have not been
reported in any study.

Encrustation and stone formation are a concern
with any foreign body implantation. The large FDA-
overseen randomized study required independent
review of flexible cystoscopy videos taken at
1 year specifically including retroflexion of the cys-
toscopes. No UroLift implants were found to
encrust when delivered properly within the pros-
tatic fossa. When implants were placed at the
bladder neck and exposed to urine in the bladder,
however, the components were more likely to
encrust. Of the 642 implants reviewed during the
LIFT study at 1 year, 14 implants (2%) in 10 sub-
jects were encrusted.12 Removal of these implants
has been achieved through standard transurethral
procedures or managed conservatively with moni-
toring.9 This important information has led to a
change in the technique to assure that the proximal
implants are delivered 1.5 cm distal to the bladder
neck with the device angled at least 20� to 30�

laterally. If an implant is deployed inadvertently
such that it protrudes into the bladder, it is prudent
to remove it during the index procedurewith simple
endoscopic forceps graspers. The urethral compo-
nent is shaped like a clip and can be slid off of the
monofilament with routine technique.



Table 3
Paired outcome measures after prostatic urethral lift

Outcome 3 mo 1 y 2 y 3 y 4 y

IPSS N (Paired) 136 123 103 93 79
Baseline 22.3 � 5.5 22.1 � 5.6 21.8 � 5.6 21.6 � 5.9 21.4 � 5.9
Follow-up 11.2 � 7.7 11.5 � 7.3 12.7 � 7.9 12.7 � 7.6 12.6 � 7.8
Change �11.1 �10.6 �9.1 �8.8 �8.8
% Change

(95% CI)
�50% (�55%
to �44%)

�47% (�53%
to �42%)

�41% (�48%
to �35%)

�41% (�48%
to �34%)

�41% (�49%
to �33%)

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

QoL N (Paired) 136 123 103 93 79
Baseline 4.6 � 1.1 4.6 � 1.0 4.5 � 1.0 4.5 � 1.0 4.5 � 1.0
Follow-up 2.4 � 1.7 2.3 � 1.6 2.3 � 1.6 2.2 � 1.6 2.1 � 1.4
Change �2.2 �2.3 �2.2 �2.3 �2.4
% Change

(95% CI)
�47% (�53%
to �40%)

�51% (�57%
to �44%)

�47% (�55%
to �40%)

�49% (�57%
to �41%)

�52% (�60%
to �44%)

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

BPHII N (Paired) 136 123 103 93 79
Baseline 6.9 � 2.8 6.8 � 2.8 6.5 � 2.9 6.4 � 2.9 6.3 � 2.7
Follow-up 2.9 � 3.0 2.8 � 2.9 2.8 � 3.0 2.7 � 2.8 2.6 � 2.6
Change �4.0 �4.0 �3.8 �3.8 �3.7
% Change

(95% CI)
�56% (�64%
to �48%)

�57% (�66%
to �49%)

�55% (�65%
to �45%)

�53% (�66%
to �41%)

�54% (�65%
to �43%)

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

Qmax N (Paired) 122 102 86 69 61
Baseline 8.0 � 2.4 8.0 � 2.4 8.3 � 2.4 8.3 � 2.4 8.4 � 2.4
Follow-up 12.3 � 5.3 12.1 � 5.3 12.5 � 5.4 11.8 � 5.0 12.6 � 5.6
Change 4.3 4.0 4.2 3.5 4.2
% Change

(95% CI)
64% (50%–
79%)

59% (43%–
74%)

59% (41%–
77%)

53% (33%–
74%)

62% (38%–
86%)

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

SHIM N (Paired) 91 87 72 66 55
Baseline 16.2 � 7.0 16.0 � 7.1 15.6 � 7.0 16.5 � 6.8 17.0 � 6.5
Follow-up 17.4 � 7.6 16.7 � 7.8 16.7 � 7.6 17.0 � 7.9 17.3 � 7.1
Change 1.3 0.7 1.1 0.5 0.3
% Change

(95% CI)
14% (6%–
23%)

19% (�4% to
41%)

22% (�3% to
47%)

4% (�6% to
14%)

7% (�7% to
22%)

P value .0041 .2877 .0419 .3306 .4749

MSHQ-Ejd N (Paired) 91 87 72 66 56
Baseline 8.7 � 3.1 8.7 � 3.3 8.8 � 3.4 9.2 � 3.0 9.3 � 3.1
Follow-up 11.0 � 3.2 10.3 � 3.2 9.8 � 3.3 9.7 � 3.5 10.1 � 3.4
Change 2.3 � 2.6 1.6 � 2.7 1.1 � 2.5 0.6 � 2.5 0.8 � 2.4
% Change

(95% CI)
36% (25%–
47%)

28% (17%–
38%)

30% (8%–
53%)

9% (�1% to
18%)

12% (1%–
23%)

P value <.0001 <.0001 <.0001 .0128 .0025

MSHQ-
Bother

N (Paired) 91 87 72 66 56
Baseline 2.2 � 1.7 2.2 � 1.7 2.3 � 1.7 2.2 � 1.6 2.2 � 1.7
Follow-up 1.1 � 1.3 1.4 � 1.4 1.6 � 1.5 1.6 � 1.5 1.3 � 1.3
Change �1.1 � 1.4 �0.8 � 1.6 �0.6 � 1.5 �0.6 � 1.5 �0.8 � 1.6
% Change

(95% CI)
�48% (�62%
to �33%)

�28% (�45%
to �11%)

�21% (�41%
to �1%)

�27% (�44%
to �11%)

�31% (�50%
to �13%)

P value <.0001 <.0001 <.0001 .0002 <.0001

Abbreviation: CI, confidence interval.
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Sexual Function Preservation

There is no evidence in the literature of degrada-
tion in erectile or ejaculatory function after PUL.
As determined by adverse-event collection and
adjudicated by an independent clinical events
committee, no patient in the FDA randomized
study experienced new-onset, sustained erectile
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or ejaculatory dysfunction.9,12 Sexual function in
this study was also further analyzed in detail and
with a groundbreaking methodology.24 Ejaculatory
function and bother due to ejaculatory function
both showed sustained improvement as
measured with the MSHQ-EjD. These effects
were shown to be durable to 3 years (P<.001).9

The erectile function effects of BPH procedures
have long been debated, with results varying from
significant iatrogenic dysfunction to improvement
after TURP.1,25–29 McVary and colleagues24 looked
at PUL effects on erectile function by parsing the
data into quartiles based on the baseline SHIM
score. The data showed that men entering the
study with moderate erectile dysfunction (ED) or
normal function were unaffected by PUL, but men
who originally had severe ED showed some
improvement. As LUTS are an independent predic-
tor of ED, it was hypothesized that erectile function
improvement may be a reflection of improving
LUTS or a regression to the mean without causing
iatrogenic damage, such as neural ablation from
errant heating. For both erectile and ejaculatory
function, improvements were modest; the most
important takeaway is that PUL does not seem to
have a negative effect on sexual function.
Durability

The PUL procedure has been shown to offer sus-
tained symptom relief, improved QoL, and
increased urinary flow through at least 4 years
(see Fig. 9, Tables 2 and 3). As is true of all
LUTS therapies, some patients fail to respond
and desire additional surgical intervention. TURP
(unipolar and bipolar) and laser vaporization have
been conducted on small cohorts of patients
with UroLift implants. These procedures were con-
ducted in routine fashion without complications
due to the presence of the UroLift implants.12,15

Additionally, there a some reports of radical pros-
tatectomy years after UroLift implantation; these
procedures were also conducted routinely with
report of preservation of dissection planes.30

As is commonwith the development of any surgi-
cal technique, durability has improved with PUL
over the years. In the safety and feasibility study
before technique refinement, the 2-year retreatment
ratewas 13of 64 enrolledpatients (20%).15With ad-
vancements in surgical approach, the retreatment
rate improved, with 1-year rates for the LIFT study
(7 of 140 enrolled, 5%), crossover trial (1 of 53
enrolled, 2%), and BPH6 trial (3 of 44 enrolled,
7%) reflecting technique improvements.12,13,19 The
LIFT randomized study data are now available to
4 years. Surgical retreatment reported after UroLift
procedure increased from 5.0% at 1 year to
10.7% at 3 years and 13.6% at 4 years of the 140
originally enrolled subjects.9,12 This finding shows
significantly greater durability than that reported
for thermal ablation techniques, whereby 3-year
surgical retreatment has been reported to range be-
tween 20% and 50%.9 Unfortunately the definition
of retreatment is not always clearly identified in the
literature. It may include a different procedure or
repeat of the same surgery, and/or treatment with
medication. Reported retreatment rates as a conse-
quence are not immediately comparable.
SUMMARY

The experience with the PUL procedure includes
10 years of clinical experience. The largest ran-
domized study data demonstrate durability to at
least 4 years. The treatment has been adopted
by the regulatory bodies and insurance systems
of multiple countries, including the United States.

The overarching goal of a minimally invasive
therapy is to offer a therapeutic response superior
to medical therapy while avoiding the complica-
tions of surgery. Additionally, minimally invasive
solutions target an improvement in the overall pa-
tient experience and quality of care, from a lower
risk site of service (office or surgery center) to a
more rapid recovery and relief from bothersome
symptoms. Clinical data demonstrate that PUL
can be reliably performed under local anesthesia
in the office setting. It typically results in rapid re-
covery without the need for postoperative urinary
catheterization. Symptomatic and urinary flow im-
provements are both greater than medical therapy
options but less than standard surgery. The com-
plications of surgery, including iatrogenic sexual
dysfunction, seem to be avoided with PUL.
PUL’s rate of recovery is superior, and patient
satisfaction increases more quickly after PUL
compared with TURP. A shortfall of many mini-
mally invasive options is a lack of durability such
that patients either require frequent retreatment
or move on to standard surgery.

Adverse effects of PUL are typically mild to
moderate and transient in nature. Encrustation of
implant components can be avoided with proper
placement of the device within the prostatic fossa.
Removal of misplaced implants should be con-
ducted during the index procedure using standard
endoscopic retrieval tools. Implantation does not
adversely affect subsequent transurethral proce-
dures or other procedures involving the prostate.
Sexual function after PUL is preserved, with no ev-
idence of iatrogenic erectile or ejaculatory
dysfunction reported in the clinical studies.

In summary, the level of evidence supporting
PUL is high. The benefits of the treatment seem
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to be that PUL is local anesthesia compatible and
offers a uniquely rapid response while preserving
sexual function. Although LUTS and flow improve-
ments are expected to be greater with standard
surgery, the risk of complications, including sexual
dysfunction, may not be acceptable to patients
with BPH. It would seem that there is a significant
population of men with BPH for whom PUL is a
viable choice.
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