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Abstract: Background: The aim of this study was to assess the efficacy and safety of
Holmium Laser Enucleation of the Prostate (HoLEP) in the treatment of symptomatic
benign prostatic hyperplasia (BPH) in elderly patients using the Trifecta Score, based on a
1-year follow-up. Methods: We conducted a retrospective analysis of patients with BPH
who underwent HoLEP at our institution between January 2016 and December 2022. The
patients were divided into two groups: Group 1: patients aged ≥75 years, Group 2: patients
aged below 74 years. The Trifecta Score achievement rates were then evaluated. Logistic
regression analyses were performed to examine the impact of age on Trifecta parameters
and to assess factors associated with urinary incontinence. Results: Overall, 981 participants
were enrolled, with 490 in Group 1 and 491 in Group 2. Operative characteristics were
similar between groups, though Group 1 had a longer time to catheter removal. At the
3-month follow-up, Group 1 had a higher IPSS and lower Qmax compared to Group 2,
while there were no significant differences in functional outcomes by one year. In terms of
postoperative morbidities, Group 1 exhibited a higher rate of blood transfusion. The Trifecta
Score was similar between Groups 1 and 2 (63.5% vs. 68.8%, respectively, p = 0.08), and no
parameter of that score exhibited a negative correlation with age. Conclusions: HoLEP
demonstrates comparable functional outcomes to those observed in younger cohorts after
one year. Overall, the Trifecta Score appears to be a valuable tool for this assessment.
Nevertheless, incorporating an assessment of postoperative urinary continence and 1-year
postoperative Qmax could enhance the system’s validity.

Keywords: trifecta; HoLEP; elderly; laser; benign prostatic hyperplasia

1. Introduction
Benign prostatic hyperplasia (BPH) is characterized by urethral compression and

increased resistance during urination, leading to bladder outlet obstruction [1]. This
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results in a wide range of lower urinary tract symptoms (LUTS), which typically worsen
gradually in severity. Notably, individuals with a prostate size exceeding 50 mL face a
five-fold higher risk of experiencing clinically significant LUTS and a three-fold increased
likelihood of substantial bladder outlet blockage [2]. Although the incidence of benign
prostatic hyperplasia (BPH) is relatively low at 8% among individuals aged 40, it increases
substantially to over 50% by age 60 and reaches approximately 83% in older adults [3].
Furthermore, BPH is characterized by a progressive increase in prostate volume with age,
with an average annual growth rate estimated at around 1.6% [4].

Therefore, with prolonged life expectancy, the need for obstructive treatment for older
patients who fail medical therapy is increasingly higher. According to the European As-
sociation of Urology (EAU) guidelines, Transurethral resection of the prostate (TURP) is
considered the treatment of choice for moderate-to-severe LUTS in men with prostate sizes
up to 80 mL, while open prostatectomy (OP) remains a valid option for larger prostates [5].
However, limitations regarding gland size and associated implications, such as long oper-
ative time (OT) and postoperative blood loss, may discourage its use in the elderly [6,7].
Holmium Laser Enucleation of the Prostate (HoLEP) has emerged as a safe surgical inter-
vention for BPH, with its limited tissue penetration and effective hemostasis. In a recent
review, no significant difference in perioperative complication rates was observed between
age groups despite higher ASA scores and rates of anticoagulation/antiplatelet therapy in
elderly patients [8]. The Trifecta Score is a comprehensive metric widely utilized in medical
and surgical evaluations, particularly in urology, to assess the quality of surgical outcomes.
However, its application in the field of endourology remains limited and not validated. In
the context of BPH surgery, Autorino et al. proposed a Trifecta Score that considers the
postoperative maximum urinary flow rate (Qmax), the International Prostate Symptom
Score (IPSS), and the absence of perioperative complications [9]. Therefore, our aim is to
evaluate how this Trifecta Score fares in elderly patients undergoing High-Power HoLEP
for the treatment of symptomatic BPH in elderly patients at 1-year follow-up.

2. Materials and Methods
2.1. Patient Selection

A retrospective analysis of medical records was performed for all patients who un-
derwent HoLEP at a single institution between January 2016 and December 2022. Preoper-
atively, all patients underwent transrectal ultrasound of the prostate, uroflowmetry, and
serum prostate-specific antigen (PSA) measurement. The inclusion criteria were prostate
volume exceeding 30 cc, PSA density of less than 0.20 ng/mL, Qmax below 15 mL/s, and
IPSS greater than 7. Patients with incomplete data, PSA density exceeding 0.20 ng/mL,
Qmax > 15 mL/s, and mild LUTS defined by an IPSS score of less than 7 were excluded.

The following demographic, functional and pathological characteristics were collected:
age, Charlson Comorbidity Index (CCI) score, total serum PSA level, prostate volume,
preoperatory indwelling urethral catheter, presence of bladder calculi, and history of
medical or surgical management for BPH. Intra- and perioperative data, such as OT,
enucleation time (ET), length of hospital stay (LOS), time to urethral catheter removal,
postoperative complication within 30 days, were also collected. Early complications (within
30 days) were graded using the Clavien–Dindo (CD) classification. Functional outcomes,
including IPSS and urodynamic parameters, were assessed at the 3-month and 1-year
follow-up visits. As previously written, the Trifecta Score was assessed according to the
criteria proposed by Autorino et al. [9], which includes the achievement of a postoperative
Qmax exceeding 15 mL/s, an IPSS below 8, and the absence of perioperative complications.
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Afterwards, stratification by age was employed to categorize the participants into two
groups. Group 1 comprised individuals aged 75 years and above, while Group 2 included
those younger than 75 years old. Although the inclusion of a frailty index would have been
preferable, we selected an age threshold of 75 years as a pragmatic criterion for defining
the elderly, as individuals in this age group typically exhibit multiple comorbidities and a
greater need for assistance [10].

Formal ethics committee approval was deemed unnecessary for this type of study in
our center because retrospective data collection was carried out for clinical purposes, and
all the procedures were performed as part of routine care. All patients provided written
informed consent for the collection of their anonymized data.

All procedures adhered to the ethical standards of the institutional and national re-
search committees, as well as the 1964 Helsinki Declaration and its subsequent amendments
or equivalent ethical guidelines.

2.2. Surgical Technique

All HoLEP procedures were performed following the technique described by Dr. P. J.
Gilling et al. [11], which utilizes specific laser manipulation strategies to achieve efficient
enucleation of the prostate tissue. The equipment utilized included a 120 W Holmium
laser (Lumenis Inc.®, Palo Alto, CA, USA) with a reusable 550 nm laser fiber, a 26-Fr
continuous flow resectoscope (Storz®), a 27-Fr nephroscope with a 5 mm working channel,
a morcellator (Versacut, Lumenis® Inc.), normal saline irrigation, and a video system.

After a small mucosal incision at the bladder neck, controlled dissection was per-
formed using the laser fiber to create a working space between the prostatic capsule and
the adenoma at the level of the prostatic apex. A “lateral-to-medial, apical-to-base” enucle-
ation strategy was applied. Meticulous laser coagulation was performed throughout the
procedure to ensure hemostasis. The enucleated adenoma was morcellated using the laser
fiber into manageable fragments. In cases where adenomas with lobulated prostate tissue
(“beach-balling”) were not effectively morcellated, monopolar resection was utilized for
the fragmentation of the remaining tissue.

2.3. Statistical Analysis

Statistical analyses were performed using the IBM SPSS software package version 26.0
(IBM Corp., Armonk, NY, USA). Quantitative variables were described using means and
standard deviations. Categorical variables were presented as frequencies and percentages.
Continuous variables were compared between groups using the Mann–Whitney test, while
the Chi-square test was employed to assess associations between categorical variables. A
multivariate logistic regression analysis was performed to evaluate the influence of age
in Trifecta Score and its parameters and to assess factors associated with UI. Data are
presented as odds ratio (OR) and 95% confidence interval (CI). A p-value of less than 0.05
was considered statistically significant.

3. Results
During the study period, 490 individuals were enrolled in Group 1 and 491 in Group

2, as shown in Figure 1.
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ologists; IUC: Indwelling Urinary Catheterization; PSA: Prostate-specific antigen; IPSS: Interna-
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1 56 (11.4) 148 (30.1) <0.001 
2 272 (55.5) 297 (60.5) 0.11 

Figure 1. Flowchart of patient enrollment, stratification, and follow-up.

Baseline demographics and characteristics related to BPH are detailed in Table 1.
Group 1 exhibited significantly higher values in several measures compared to Group 2:
BMI (26.8 vs. 25.3, p = 0.008), ASA score (1.87 vs. 1.79, p = 0.04), and CCI (4.43 vs. 1.75,
p < 0.001). Additionally, a higher proportion of surgeries in Group 1 involved patients on
antiplatelet or anticoagulant therapy (23.8% vs. 16.4%, p = 0.004). In terms of functional
outcomes, Group 1 had a higher preoperative PVR volume compared to Group 2 (74.7 mL
vs. 67.8 mL, p = 0.01), while other parameters were similar between the two groups.

Table 1. Patients’ baseline demographics and characteristics. ASA: American Society of Anesthesiolo-
gists; IUC: Indwelling Urinary Catheterization; PSA: Prostate-specific antigen; IPSS: International
Prostate Symptom Score; Q max: The maximum urinary flow rate; PVR: Post-void Residual.

Variable
Group 1

Age ≥ 75 Years
n = 490

Group 2
Age < 75 Years

n = 491
p Value

Age, years 78.9 (3.7) 65.1 (6.15) <0.001

Body Mass Index, kg/m2 26.0 (2.6) 25.3 (2.7) 0.008

ASA Score, n (%)
1 56 (11.4) 148 (30.1) <0.001
2 272 (55.5) 297 (60.5) 0.11
3 162 (33.1) 46 (9.4) <0.001
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Table 1. Cont.

Variable
Group 1

Age ≥ 75 Years
n = 490

Group 2
Age < 75 Years

n = 491
p Value

Charlson Comorbidity Index 4.43 (0.94) 1.75 (0.49) <0.001

Surgery with ongoing
anticoagulant/antiplatelet, n (%)

0.004Yes 117 (23.8) 81 (16.4)
No 373 (76.2) 410 (83.6)

Prostate volume, mL 73.6 (38.9) 74.0 (37.4) 0.92

Preoperative PSA, ng/mL 2.43 (2.17) 2.85 (2.26) 0.39

Preoperative IUC, n (%)
0.66Yes 42 (8.6) 46 (9.3)

No 448 (91.4) 445 (90.7)

Preoperative IPSS 20.4 (5.7) 17.9 (2.4) 0.41

Preoperative Q max, mL/s 9.1(2.7) 8.7 (2.9) 0.57

Preoperative PVR, mL 74.7 (55.2) 67.8 (52.1) 0.01

Table 2 presents the operative characteristics. Statistical analysis indicated no sig-
nificant differences between the two groups in terms of OT, ET, enucleation type, use of
electrocautery after enucleation, and LOS. However, Group 1 experienced a longer time to
urethral catheter removal (2.23 days vs. 2.07 days, p = 0.02) and a higher rate of incidental
prostate cancer detection (5.5% vs. 2.7%, p = 0.04) compared to Group 2.

Table 2. Perioperative characteristics and follow-up analysis of patient symptoms and micturition
variables. IPSS: International Prostate Symptom Score; Q max: The maximum urinary flow rate; PVR:
Post-void Residual. 3MPO: 3-month postoperative; 1YPO: 1-year postoperative.

Variable
Group 1

Age ≥ 75 Years
n = 490

Group 2
Age < 75 Years

n = 491
p Value

Operative time, minutes 57.3 (27.5) 54.6 (24.2) 0.26

Enucleation type, n (%)
0.263 lobes 268 (54.6) 286 (58.3)

2 lobes 222 (45.4) 205 (41.7)

Electrocautery after enucleation, n (%) 31 (6.3) 109 (5.6) 0.54

Enucleation time, minutes 44.0 (21.4) 43.2 (12.6) 0.71

Adenoma requiring monopolar resection, n
(%)

0.63Yes 22 (4.5) 19 (3.8)
No 468 (95.5) 472 (96.2)

Length of hospital stay, days 2.03 (0.23) 2.01 (0.13) 0.09

Time to urethral catheter removal, days 2.23 (1.20) 2.07 (0.73) 0.02

Histologic findings, n (%)
0.04Incidental prostate cancer 27 (5.5) 14 (2.8)

Benign prostatic tissue 463 (94.5) 477 (97.2)
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Table 2. Cont.

Variable
Group 1

Age ≥ 75 Years
n = 490

Group 2
Age < 75 Years

n = 491
p Value

No perioperative complications, n (%) 424 (86.5) 444 (90.4) 0.06

3MPO IPSS * 7.6 (4.8) 7.0 (4.5) 0.04

3MPO IPSS < 8, n (%) 346 (70.6) 369 (75.1) 0.11

3MPO Q max *, mL/s 23.6 (5.8) 27.9 (7.2) <0.001

3MPO Q max > 15 mL/s, n (%) 448 (91.4) 463 (94.3) 0.08

3MPO PVR *, mL 16.2 (12.3) 14.9 (13.6) 0.05

1YPO IPSS ∆ 5.2 (3.9) 4.8 (4.2) 0.06

1YPO Q max ∆, mL/s 22.9 (4.4) 26.8 (5.1) 0.16

1YPO PVR ∆, mL 14.7 (10.5 14.1 (9.6) 0.23

Trifecta Score Achievement, n (%) 311 (63.5) 338 (68.8) 0.08

* Data were available for 490 patients in Group 1 and 491 patients in Group 2. ∆ Data were available for 387
patients in Group 1 and 426 patients in Group 2.

At the 3-month follow-up visit of 490 patients in Group 1 and 491 patients in Group 2,
both groups showed a decrease in LUTS grade and improved uroflowmetry parameters.
However, comparing the outcomes between Group 1 and Group 2, the PVR was similar
(16.2 mL vs. 14.9 mL, p = 0.05), while Group 1 had a higher IPSS (7.6 vs. 7.0, p = 0.04) and
a lower Qmax (23.6 mL/s vs. 27.9 mL/s, p < 0.001). At the 1-year follow-up, data were
available for 387 patients in Group 1 and 426 patients in Group 2. Conversely, there were
no significant differences between Group 1 and Group 2 in PVR (14.7 mL vs. 14.1 mL,
respectively, p = 0.23) and Qmax (22.9 mL vs. 26.8 mL, respectively, p = 0.16). Additionally,
elderly patients exhibited similar IPSS scores compared to their younger counterparts (5.2
vs. 4.8, p = 0.06).

Table 3 details postoperative morbidities. Among minor complications, a higher rate of
blood transfusion was reported among elderly patients compared to younger ones (4.7% vs.
2.2%, p = 0.04). The incidence of other minor and major morbidities was similar between the
two groups. Late postoperative morbidities were also comparable. Notably, the incidence
of postoperative urinary incontinence was similar between elderly and younger patients at
both 1 month and 1 year. However, the rate of Kegel exercise practice was higher in the
elderly group (13.8% vs. 9.2%, p = 0.02).

Table 3. Postoperative early and late complications. CD: Clavien–Dindo; ICU: Intensive Care Unit;
BPH: Benign Prostate Hyperplasia.

Variable
Group 1

Age ≥ 75 Years
n = 490

Group 2
Age < 75 Years

n = 491
p Value

Early complications, n (%)
Urinary tract infection (CD 2) 17 (3.5) 14 (2.9) 0.58

Acute urinary retention within 24 h (CD 2) 21 (4.3) 16 (3.3) 0.40
Blood transfusion (CD2) 23 (4.7) 11 (2.2) 0.04

Postoperative bleeding needing endoscopic
hemostasis (CD 3) 6 (1.2) 3 (0.6) 0.31

Sepsis needing ICU (CD 4) 2 (0.4) 2 (0.4) 0.99
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Table 3. Cont.

Variable
Group 1

Age ≥ 75 Years
n = 490

Group 2
Age < 75 Years

n = 491
p Value

Late complications, n (%)
Bulbar urethral stricture requiring

outpatient dilatation 17 (3.5) 11 (2.3) 0.25

Urethral stricture necessitating urethrotomy
under anesthesia 11 (2.2) 13 (2.6) 0.68

Bladder neck sclerosis requiring
transurethral Incision 23 (4.7) 14 (2.8) 0.13

Repeated surgery for BPH within 1 year 5 (1.1) 4 (0.8) 0.74

1-Month postoperative urinary incontinence 72 (14.7) 66 (13.4) 0.57
Urge 21 (4.3) 16 (3.3) 0.40
Stress 48 (8.3) 37 (7.5) 0.21
Mixed 10 (2.1) 13 (2.6) 0.53

Kegel exercise needed, n (%) 68 (13.8) 45 (9.2) 0.02

1-Year postoperative urinary incontinence 36 (7.3) 31 (6.2) 0.52
Urge 2 (0.4) 3 (0.6) 0.66
Stress 31 (6.3) 23 (4.6) 0.26
Mixed 3 (0.6) 5 (1.0) 0.74

The Trifecta Score in the elderly group was achieved in (63.5%) with no statistical
difference with the younger counterparts (68.8%, p = 0.08). In the multivariate logistic
regression analysis, none of the Trifecta Score parameters exhibited a negative association
with age (Table 4). Similarly, age was not associated with 1-year postoperative UI, whereas
OT (OR 1.05, 95% CI 1.02–1.09, p = 0.02) was correlated with higher odds. (Table 5).

Table 4. Multivariate logistic regression of Trifecta Score influenced by age. IPSS: International
Prostate Symptom Score; Q max: The maximum urinary flow rate.

Parameters Odds Ratio (95%
Confidence Interval) p Values

Perioperative complications 1.23 (0.78–2.96) 0.74

3-month postoperative Qmax (>15 mL/s) 0.76 (0.47–1.52) 0.51

3-month postoperative IPSS (<8) 1.03 (0.58–1.74) 0.83

Table 5. Multivariate logistic regression of factors associated with 1-year postoperative urinary
incontinence. IPSS: International Prostate Symptom Score; Q max: The maximum urinary flow rate;
PVR: Post-void residual.

Parameters Urinary Incontinence After 1 Year
OR (95% CI) p Values

Age 0.98 (0.95–1.04) 0.55

Prostate Volume 0.95 (0.92–1.08) 0.36

Preoperative Qmax 0.91 (0.81–0.94) 0.38

Preoperative IPSS 1.06 (1.01–1.13) 0.92

Preoperative PVR 0.88 (0.81–0.95) 0.07

Operative time 1.05 (1.02–1.09) 0.02

Length of Stay 0.91 (0.53–1.86) 0.65
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4. Discussion
As lifespans lengthen and the global elderly population grows, the demand for in-

terventions to treat BPH will inevitably rise, underscoring the need for effective medical
and surgical strategies to enhance patient outcomes. Approximately 60% of men with BPH
experience a gradual onset of LUTS, often delaying medical consultation until severe and
potentially irreversible bladder dysfunction occurs [12,13]. Men over 80 years are particu-
larly vulnerable to renal function impairment due to diminished renal reserve and reduced
compensatory mechanisms [14,15]. In addition, elderly patients frequently present with
various comorbid conditions, complicating treatment and increasing the risks associated
with surgical procedures. This scenario underscores the importance of early detection and
comprehensive management strategies [16].

In elderly patients unresponsive to medication, surgical interventions prioritize
enhancing functional and voiding outcomes over preserving ejaculatory function, neces-
sitating a carefully tailored approach due to the frailty and anesthesia-related risks in
this population. TURP, especially with bipolar technology, remains the gold standard
for small to medium-sized prostates, even in elderly patients, while robust scientific
evidence for the efficacy of minimally invasive surgical techniques is still lacking [17].
However, while elderly men undergoing TURP or OP face significantly higher postoper-
ative complication rates than younger counterparts, HoLEP provides superior functional
outcomes and a lower complication profile, even in older patients with multiple comor-
bidities [18].

In our results, a higher rate of blood transfusion occurred in the elderly group,
who generally exhibited more severe baseline characteristics. This elevated transfusion
requirement may be attributed not only to increased frailty and diminished physiological
reserves typically associated with advanced age, but also to a greater prevalence of co-
morbidities necessitating antithrombotic therapies, which collectively exacerbate intraop-
erative and postoperative bleeding risks. These findings are compatible with the study by
Romero-Otero et al., which identified age, prostate size, and antiplatelet/anticoagulant
treatments as predictive factors for decreases in hemoglobin and hematocrit [19]. The
latter medical therapies occur at a higher rate in Group 1, aligning with the trend shown
by the American Geriatrics Society, where the proportion of persons aged ≥80 years on
oral anticoagulation increased from 32.4% in 2011 to 43.6% in 2019 [20]. Moreover, age-
related changes in vascular integrity and coagulation dynamics may further contribute
to the need for transfusions in elderly patients undergoing surgical interventions. Nev-
ertheless, HoLEP is preferable to bipolar TURP as a prostate size-independent treatment
option due to its lower rate of blood transfusions and significantly smaller decrease in
hemoglobin levels [21].

On the other hand, the aging process impairs innate and adaptive immune responses,
increasing older adults’ susceptibility to infections due to comorbidities and age-related
declines in immune functions, which can lead to greater morbidity and mortality [22].
However, despite these challenges, the incidence of UTI and sepsis following HoLEP
did not increase among the elderly in our study, demonstrating the overall safety of the
procedure irrespective of age.

Urinary continence is regulated by a complex physiological system. Although well-
established risk factors include physical inactivity, overweight or obesity, and unhealthy
dietary habits, normal aging itself is not considered an independent risk factor for in-
continence [23]. Consistent with this, a multicenter study conducted by experienced
endourologists specializing in endoscopic enucleation of the prostate reported an overall
UI rate of 14.8% [24]. In our analysis, postoperative UI rates did not differ significantly
between elderly and younger patients, suggesting that age alone does not substantially
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affect continence outcomes following enucleation. This interpretation is reinforced by our
multivariate logistic regression analysis, which demonstrated no independent association
between age and UI at 1-year postoperatively. Consequently, advanced age should not
be regarded as a contraindication for offering HoLEP to appropriately selected patients.
Conversely, OT was identified as a significant predictor of postoperative UI, indicating
that prolonged surgical duration may elevate the risk of persistent incontinence. This
relationship may reflect increased technical complexity or intraoperative challenges in
longer procedures, potentially leading to greater trauma to anatomical structures critical
for continence preservation [25]. These findings underscore the importance of surgical
efficiency and meticulous technique in minimizing postoperative incontinence, particularly
in complex or prolonged procedures.

In terms of functional outcomes, both groups showed improvement in LUTS and
uroflowmetry parameters. However, at the 3-month follow-up, Group 1 patients had a
higher IPSS and a lower Qmax, indicating a delayed functional recovery, possibly due to
physiological detrusor underactivity in the elderly. Notably, the elderly group exhibited
a higher preoperative PVR volume than the younger group, as reported even by Savin
et al., who found significantly higher rates of chronic urinary retention and catheter use at
presentation in octogenarians compared to men under 80 years of age [26]. Nevertheless,
3-month postoperative PVR was similar between two groups.

Nevertheless, evaluating long-term outcomes in elderly patients undergoing HoLEP
is essential for determining the procedure’s efficacy in this age group. In a cohort
study of 311 patients categorized by age decades, the ≥80-year group exhibited consis-
tently lower Qmax values compared to younger groups, yet showed improvement
throughout the follow-up period [27]. Conversely, Piao et al. found that patients
aged ≥80 years had a lower Qmax than other age groups at the 3-month follow-up
(16.8 vs. 25.1 mL/s, p = 0.004), with the results progressively becoming non-significant
after 6 months (17.1 vs. 23.6 mL/s, p = 0.08) [28]. Similarly, our results indicate that the
differences observed in IPSS and Qmax at 3 months were balanced by the 1-year mark,
with no significant disparities evident.

The Trifecta Score integrates multiple domains of success into a unified evaluative
framework, providing a holistic assessment of procedural efficacy and patient recovery. Its
adoption has increasingly become a benchmark in clinical practice and research, as achiev-
ing the Trifecta is associated with superior patient satisfaction and long-term therapeutic
success. This reporting system has been applied to HoLEP, where it evaluates three critical
domains: functional outcomes, surgical efficiency, and safety. However, despite its utility,
there is a lack of consensus regarding the precise definitions of its components [29]. To
the best of our knowledge, this study represents the first report to specifically report the
Trifecta Score of HoLEP for elderly patients and evaluate the impact of age in this surgery.
In our analysis, we employed the Trifecta criteria proposed by Autorino et al. [8], which
include achieving a Q-max > 15 mL/sec, an IPSS < 8, and the absence of perioperative
complications. The Trifecta achievement rate was comparable between elderly patients
and their younger counterparts. Additionally, when evaluating individual parameters, no
significant differences were observed between the groups. HoLEP demonstrated equivalent
efficacy in resolving LUTS and improving Q-max while maintaining low morbidity rates
across all age groups. Our findings did not identify age as a risk factor for achieving
the Trifecta Score, indicating that HoLEP is an effective option for patients with BPH
refractory to medical treatment, regardless of chronological age. However, the three pa-
rameters currently included in the Trifecta Score may be insufficient for a comprehensive
evaluation of surgical quality. Grosso et al. proposed an alternative set of parameters,
emphasizing the importance of UI during postoperative follow-up given its significant
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impact on patient outcomes [29]. Therefore, while the Trifecta Score remains a valuable tool
for assessing the quality of surgical outcomes in HoLEP across all age groups, future eval-
uations could benefit from incorporating additional information on long-term functional
outcomes, such as 1-year postoperative UI and Qmax. This could potentially lead to the
development of a Pentafecta Score, as seen in other urological contexts [30]. Nevertheless,
further research is required to identify the most appropriate parameters and to establish
definitive conclusions.

This study is not without limitations. Firstly, the retrospective nature of this investiga-
tion introduces inherent constraints on establishing causal relationships and controlling
for potential confounding variables. Secondly, the exclusion of patients with long-term
catheter use, catheter-associated UTIs, detrusor underactivity, or overactive bladders limits
the generalizability of the findings to these subpopulations. Furthermore, the absence of
objective assessments such as urodynamic studies constrains the interpretation of postoper-
ative urinary function, particularly in elderly patients where detrusor underactivity may
influence symptom resolution and Qmax outcomes. Thirdly, the results may be limited to
the experience of a single center, and potential selection bias may be present in this study.
However, it is important to note that the procedures were performed by multiple operators
with varying levels of expertise, which may have introduced additional variability. Finally,
this study does not provide data on prostate cancer follow-up or the correlation between
preoperative and postoperative weight, which could be important factors in understanding
the broader implications of the treatment outcomes.

5. Conclusions
Based on our study, we conclude HoLEP should be offered to elderly patients for

whom the procedure is deemed feasible. Patients should be appropriately counseled to
expect a gradual recovery over three months, with functional outcomes by the end of one
year likely comparable to those of younger cohorts. Overall, the Trifecta Score appears to
be valuable tool for the assessment of HoLEP outcomes in elderly patients. Nevertheless,
incorporating assessments of 1-year postoperative Qmax and urinary continence could
further enhance the validity of the scoring system. In this context, our findings suggest
that age, rather than prolonged operative time, does not significantly increase the risk
of UI.
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Abbreviations

BPH Benign Prostatic Hyperplasia
LUTS Lower Urinary Tract Symptoms
EAU European Association of Urology
TURP Transurethral Resection of the Prostate
OP Open Prostatectomy
OT Operative Time
HoLEP Holmium Laser Enucleation of the Prostate
ASA American Society of Anesthesiologists
Qmax Maximum Urinary Flow Rate
IPSS International Prostate Symptom Score
ET Enucleation Time
LOS Length of Hospital Stay
CD Clavien–Dindo
PSA Prostate-Specific Antigen
CCI Charlson Comorbidity Index
UI Urinary Incontinence
OR Odds Ratio
CI Confidence Interval
UTI Urinary Tract Infection
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