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Introduction Holmium laser enucleation of the prostate (HoLEP) is a well-established, size-independent 
surgical intervention for benign prostatic hyperplasia (BPH). Traditionally performed with overnight  
hospitalization, there is increasing interest in same-day discharge to reduce healthcare costs and im-
prove patient satisfaction.
This systematic review evaluates the feasibility, safety, efficacy, and cost-effectiveness of HoLEP  
as an outpatient procedure across all patient populations between 2015 and 2025.
Material and methods A systematic search of PubMed and Google Scholar was conducted in accor-
dance with PRISMA guidelines, yielding 15 eligible studies including over 1,500 patients. Outcomes 
analyzed included same-day discharge rates, readmissions, complications, symptom improvement,  
and patient satisfaction. Subgroup analyses examined outcomes by age, comorbidities, prostate size, 
and anticoagulation status.
Results Same-day discharge (SDD) rates ranged from 60–90%, with contemporary studies achieving 
rates above 85% in unselected populations. Readmission rates were low (~2–5%), with no significant in-
crease compared to inpatient care. Complication profiles were similar between outpatient and inpatient 
settings, with most being minor. Functional outcomes such as International Prostate Symptom Score 
and urinary flow rates showed marked improvement postoperatively, comparable to traditional HoLEP. 
Advanced laser technology, early surgery scheduling, and standardized post-anesthesia protocols were 
key facilitators. Cost analyses demonstrated per-case savings of $750–$840 with outpatient care. Older 
age and anticoagulation were not absolute contraindications for SDD when proper criteria were met.
Conclusions HoLEP can be safely and effectively performed as an outpatient procedure in most patients, 
offering comparable outcomes to inpatient care while reducing costs and enhancing patient satisfaction.
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Introduction

Benign prostatic hyperplasia (BPH) is a preva-
lent condition in aging men that can lead to lower 
urinary tract symptoms (LUTS). Holmium laser 
enucleation of the prostate (HoLEP) has emerged 
over the past two decades as a size-independent, 
endoscopic alternative to transurethral resection 
of the prostate (TURP) and open prostatectomy. 
HoLEP achieves complete adenoma enucleation 

using a holmium:YAG laser, offering durable relief 
of  obstruction with minimal invasiveness [1]. Nu-
merous studies have demonstrated that HoLEP 
provides equivalent or superior outcomes to TURP 
in  terms of symptom score improvement and uri-
nary flow rates, with lower transfusion risk and vir-
tually eliminating the need for re-operation within 
5  years  [1]. Traditionally, HoLEP has been per-
formed in an inpatient setting with an overnight hos-
pital stay for observation, primarily due to concerns  



523
Central European Journal of Urology

about post-operative hematuria, catheter manage-
ment, and patient comorbidities. However, there is 
growing interest in performing HoLEP as a same-
day outpatient surgery, given potential benefits in-
cluding reduced healthcare costs, improved bed uti-
lization, and patient convenience.
In the last 10 years, multiple centers have explored 
the feasibility, safety, and outcomes of same-day 
discharge following HoLEP. This systematic re-
view critically evaluates HoLEP as an outpatient 
procedure, synthesizing evidence from 2015–2025.  
We include studies across all patient populations 
and stratify findings by age, comorbidities, pros-
tate size, and other relevant factors. Key outcomes  
of interest were: readmission rates, safety and com-
plications, efficacy (symptom and flow improve-
ments), cost-effectiveness, and patient satisfaction 
with outpatient HoLEP. The review is conducted 
in accordance with PRISMA (Preferred Reporting 
Items for Systematic Reviews and Meta-Analyses) 
guidelines, with a PRISMA flow diagram outlining  
the study selection process.

MATERIAL AND METHODS

Search strategy

A comprehensive literature search was performed 
in PubMed and Google Scholar for English-
language studies published from 2015 through  
May 2025. The search combined terms for HoLEP  
(e.g., “Holmium laser enucleation”) with terms 
indicative of outpatient management (e.g., “out-
patient,” “same-day discharge,” “ambulatory sur-
gery,” “day-case”). Reference lists of relevant ar-
ticles were also screened for additional studies.  
We included clinical studies (randomized trials, co-
hort studies, case series) that specifically reported 
outcomes of HoLEP with same-day discharge pro-
tocols or provided stratified data relevant to outpa-
tient feasibility (such as data on short stay, cath-
eter removal timing, etc.). Studies focusing on all 
patient populations were included; no upper age  
or prostate size limit was applied. We excluded re-
ports not providing specific outcome data (e.g., com-
mentaries) and those not in English.

Selection process

After removing duplicates, titles and abstracts were 
screened for relevance. Potentially eligible full-text 
articles were retrieved and assessed against inclu-
sion criteria. 
Figure 1 presents the PRISMA flowchart of the 
study selection. In total, 15 studies met all crite-

ria and were included in the qualitative synthe-
sis. (Figure 1: PRISMA flow diagram of study se-
lection – Records identified: PubMed (61), Google 
Scholar (70); after removing duplicates, 70 records 
screened; 48 records excluded for irrelevance or 
not meeting criteria; 22 full-text articles assessed;  
7 full-texts excluded (e.g., not focused on outpatient 
HoLEP, non-English, or incomplete outcomes);  
15 studies included. Data Extraction and Synthe-
sis: Data were extracted on study design, sample 
size, patient characteristics (age, prostate size, 
comorbidities), details of the outpatient protocol  
(e.g. same-day catheter removal, discharge crite-
ria), and outcomes: rates of successful same-day 
discharge, unplanned admissions, 30-day readmis-
sions, post-operative emergency department (ED) 
visits, complications (classified by Clavien–Dindo 
when available), functional outcomes (symptom 
scores, flow rates), cost or resource utilization, and 
patient reported satisfaction. Given heterogeneity 
in study designs (mostly non-randomized cohorts) 
and outcomes, a narrative synthesis is provided, 
with tabular summaries. Key findings are strati-
fied by relevant subgroups (e.g., older vs younger 
patients, anticoagulated vs not, large vs small pros-
tates) to examine how patient factors impact out-
patient HoLEP outcomes. No formal meta-analysis 

Figure 1. PRISMA flowchart.
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was performed due to variability in outcome defini-
tions between studies.
This review was not registered in PROSPERO  
as it was initiated retrospectively and did not meet 
the registration criteria at the time of project initia-
tion. Nonetheless, we adhered strictly to PRISMA 
guidelines to ensure transparency and methodolog-
ical rigor.

RESULTS 

Study characteristics 

Fifteen studies published between 2015 and 2023 
were included in the qualitative synthesis, encom-
passing over 1500 patients in total. To facilitate de-
tailed analysis, seven studies with comprehensive 

Table 1. Summary of included studies evaluating HoLEP with same-day discharge

Study (year) Design/Patients Same-day discharge 
(SDD) rate

Readmissions 
/ED Visits Complications Notes

Comat et al. 
(2017) [2]

Prospective  
single-surgeon 

series (90 daycase 
HoLEP out of 211 

HoLEP cases)  
in France

83.4% discharged 
<12 hours 

(15/90 required 
overnight)

Day-case failure 20% 
(includes 48hours 

readmissions)

36.7% overall; 3.3% 
Clavien ≥III (major)

Main failure reason: gross hematuria 
requiring irrigation (13/15) 

Concludes daycase HoLEP feasible  
with careful selection

Lee et al. 
(2018) [7]

Prospective single-
surgeon UK series 

(210 patients)

35.3% true  
day-case;  

additional 40% 
discharged within 

23 hours

5.5% readmission rate 
(all minor issues)

All complications 
Clavien I–II (no major 

complications)

Predictors of successful daycase: prostate 
≤40 ml (OR ~3.1) and morning surgery  

list (OR ~6.1) 
Emphasizes planning to maximize daycase 

success

AbdulMuhsin 
et al. (2019) 
[5]

Retrospective 
cohort, Mayo 

Clinic (179 HoLEP; 
47 preselected 
for outpatient 

attempt)

59.5% of selected 
outpatients (28/47) 

discharged  
same-day

17.8% readmission 
among SDD patients 

(5/28)

Among the patients 
who were successfully 

discharged home, there 
were six complications  

in four patients 
4 complications of Clavien 

II and 2 complications  
of Clavien IIIa

~26% of all HoLEP were deemed SDD 
candidates; hematuria was the most 

common cause of failed same day discharge 
No significant predictors identified for SDD 

success or readmission (small sample)

Lwin et al. 
(2020) [3]

Retrospective 
comparative, U.S. 
(Univ. of Arizona); 

377 patients 
(2013– 2018) – 
199 SDS vs 178 

overnight

~53% overall 
(199/377 met SDS 
criteria and were 

discharged)

2.5% readmission 
in SDS group (vs 

slightly higher 4.5% in 
inpatient, n.s.)  
no difference  

in 30-day ED visit rate

No difference  
in post-op complication  

rates between SDS  
and inpatient; 

30-day complication rates 
low overall

No 1-year efficacy differences: IPSS, Q_max, 
PVR improvements similar in both groups. 

Authors conclude SDS is safe regardless  
of prostate size, age, comorbidities,  

or anticoagulation status if basic discharge 
criteria are met

Agarwal et al.  
(2022) [6]

Retrospective 
high-volume 

center (Indiana 
Univ.; 473 HoLEP 

cases 2018–2019)

87.4% successful 
SDD

Unplanned admission 
in ~12.6%. 90-day 
readmission or ER 

visit rates not higher 
for SDD vs admitted 

(no significant 
difference)

No increase  
in complications  

for SDD vs inpatient 
90-day complication rate 
similar between groups

SDD possible for any patient not requiring 
admission for medical reasons. Predictors  

of unplanned admission: longer morcellation 
time, clot retention requiring irrigation. 

Required ~9 months training staff to adopt 
SDD as new norm

Badreddine 
et al. (2023) 
[8]

Retrospective 
singleinstitution 
(Cleveland; 155 
patients during 

COVID era)

87% SDD rate 
(135/155);  

13% required 
admission 

(unplanned  
or planned)

SDD group: 2.9% 
readmission, 5.2% 

ED visit; no statistical 
difference vs admitted 

group in 30-day 
readmissions or ED 

visits

Overall complications 
similar between SDD  

and overnight; no increase 
in any complication 

category

Patients with prostate >150 ml had much 
higher odds of failing SDD (OR ~7.2)  

and those on antiplatelet/ anticoagulants 
also had higher risk (OR ~6.6) 

Concludes liberal criteria can be used  
and most patients can undergo SDD safely

Carvalho  
et al.  (2024) 
[16]

Prospective study 
included  

34 patients

31 patients (91.1%) 
were discharged on 

the same day  
of the procedure 

after urinary 
catheter removal

Only 2 patients (5.8%) 
experienced urinary tract 
infections (Clavien-Dindo 

grade I). Additionally, 
9 patients (26.4%) 

reported mild, self-limited 
dysuria that resolved 
spontaneously within  

90 days. No complications 
required surgical 
reintervention.

The study prospectively confirmed that 
same-day catheter removal and hospital 

discharge following HoLEP is safe  
and feasible. With proper protocol, 
including early surgery scheduling,  
general anesthesia without opioids,  

and a structured voiding trial, outpatient 
HoLEP can be successfully implemented, 
improving patient comfort and reducing 

healthcare costs

IPSS – International Prostate Symptom Score; Q_max – peak urinary flow; n.s. – not significant; PVR – post-void residual urine; SDD – same-day discharge; SDS – same-day surgery
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reporting of key outcomes – same-day discharge 
(SDD) rates, complication rates (preferably using 
the Clavien–Dindo system), and readmission data – 
are summarized in Table 1. These studies were also 
evaluated using the Newcastle–Ottawa Scale and 
presented in Table 2. The remaining eight studies, 
while included in the narrative synthesis, were ex-
cluded from the summary tables due to limitations 
such as incomplete outcome data, absence of stan-
dardized complication grading, or a focus on specific 
subpopulations (e.g., patients with large prostates 
or on anticoagulation). These studies contributed 
valuable qualitative insights, especially for sub-
group analyses and contextual interpretation. A full 
list of these additional studies, along with their key 
characteristics, is provided in Suppl. Table S1. 
The sample sizes ranged from small single-surgeon 
series of ~90 cases [2] to multi-year multi-surgeon 
cohorts of several hundred patients [3]. Mean pa-
tient age within studies ranged roughly from 
mid-60s to early 70s, reflecting the typical BPH 
population; several studies specifically included 
substantial numbers of octogenarian patients [4]. 
Many studies were conducted at centers with signif-
icant HoLEP experience, often after the surgeon’s 
learning curve, which is important as outcomes can 
be operator dependent. 

Outpatient protocols

The criteria and protocols for same-day discharge 
(SDD) varied slightly by center but had common 
elements. Generally, patients selected for planned 
outpatient HoLEP were those in relatively good 
health (e.g., ASA class I–III, good performance sta-
tus) and without prohibitive social factors (such 
as living very far from the hospital or lack of sup-
port at home) [3]. Some protocols excluded patients 
with very large prostates preemptively or those un-
willing to manage a catheter at home if needed [3]. 
A consistent procedural element was meticulous in-

traoperative hemostasis to minimize post-op hema-
turia. Most studies removed the Foley catheter ei-
ther in the recovery unit prior to discharge or sent 
the patient home with a catheter for overnight self-
removal or next-day removal in clinic [3,5]. Dis-
charge criteria typically required the patient to void 
successfully (if catheter removed) or to have clear 
urine in the catheter with minimal clots if the cath-
eter was left in. Monitoring periods in hospital prior 
to discharge ranged from 4–6  hours post-surgery 
up  to ~8–12 hours, meaning some “outpatient” 
protocols were more accurately 23-hour observa-
tions (with discharge by the same evening). Nota-
bly, two studies explicitly mention that transition-
ing HoLEP to same-day surgery required a “culture 
change” and staff education over several months 
[6], underlining that institutional buy-in is impor-
tant in implementing outpatient pathways.
As shown in Table 1, early feasibility studies  
(2017–2019) reported SDD success rates in the range 
of ~60– 83% among patients selected for outpatient 
HoLEP [2, 5]. More recent large-series in high-vol-
ume centers demonstrate that with refined tech-
nique and protocols, approximately 85–90% of un-
selected HoLEP patients can be discharged the 
same day of surgery without elevated risk [6, 8].  
The few patients who still require overnight ad-
mission are usually identifiable by intraoperative 
or immediate postoperative factors (e.g., persis-
tent bleeding requiring irrigation, inability to void,  
or unmanaged medical issues). Across all studies, 
the most common cause of unplanned admission  
or SDD “failure” was postoperative hematuria with 
clot retention necessitating continuous bladder ir-
rigation [2, 5]. This was consistently noted as a key 
issue that can prolong hospitalization. In earlier se-
ries, clot retention issues limited same-day discharge 
success to ~60% even among pre-selected low-risk 
patients [5]. However, adoption of high-powered 
modulated-pulse lasers (e.g., 120 W systems with 
Moses technology) and meticulous hemostasis tech-

Table 2. Risk-of-Bias assessment using the Newcastle–Ottawa Scale

Study Selection  
(0–4)

Comparability  
(0–2)

Outcome 
 (0–3)

Total  
(0–9) Risk Level

Comat et al. (2017) [2] ★★★★ ★ ★★ 7 Moderate

Lee et al. (2018) [7] ★★★★ ★★ ★★ 8 Low

Abdul-Muhsin et al. (2019) [5] ★★★ ★ ★★ 6 Moderate

Lwin et al. (2020) [3] ★★★★ ★★ ★★★ 9 Low

Agarwal et al. (2022) [6] ★★★★ ★★ ★★ 8 Low

Badreddine et al. (2023) [8] ★★★ ★★ ★★ 7 Moderate

Carvalho et al. (2024) [16] ★★★ ★ ★★ 6 Moderate
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that most postoperative issues can be managed out-
patient via phone triage or scheduled follow-up, 
rather than requiring emergency care. Importantly, 
proactive patient counseling and accessible on-call 
urology support were emphasized in some protocols 
to safely handle minor issues at home, potentially 
averting unnecessary ED visits.

Safety and complications

Overall safety outcomes for outpatient HoLEP 
were excellent. No study reported any mortality  
or lifethreatening complication related to same-
day discharge. The postoperative complication 
rates in these cohorts were consistent with general 
HoLEP series in the literature, and critically, did 
not increase when HoLEP was done outpatient. 
Agarwal et al. [6] explicitly found no difference  
in 90-day complication rates among patients dis-
charged same-day versus those admitted overnight. 
In Lee et al.’s series, all complications in day-case 
patients were minor (Clavien–Dindo grade I or II), 
and there were zero major complications reported 
[7]. Comat et al. [2] similarly noted only a 3.3% 
rate of serious (grade ≥III) complications despite  
an 83% day-case rate. These data indicate that 
when proper selection and intraoperative precau-
tions are in place, outpatient HoLEP does not com-
promise patient safety. Typical minor complications 
included transient urinary retention requiring re-
catheterization, urinary tract infection, or self-re-
solving hematuria [9] – all within expected ranges  
for HoLEP. For example, transient urinary reten-
tion occurs in a small fraction of patients after 
HoLEP due to post-operative swelling or atonic 
bladder and is usually managed by a short-dura-
tion catheter; this was not notably more frequent  
in SDD patients. A key consideration is whether 
certain patient subgroups (e.g., very elderly or those 
on blood thinners) have higher complication rates 
that might preclude same-day discharge. Evidence 
from stratified analyses is reassuring: HoLEP ap-
pears safe even in older and high-risk populations, 
although these groups understandably have slight-
ly higher baseline complication rates regardless 
of discharge timing. A large study of octogenarian 
and nonagenarian patients (aged ≥80) undergoing 
HoLEP found that while overall 30-day complica-
tions were higher in this older group (20.8% vs 9.3%  
in <80 years, p = 0.008), the vast majority of these 
were minor (grade I–II) events [4]. The rate of major 
complications (grade ≥III) did not significantly differ 
by age (3.4% in ≥80 vs 1.8% in younger, p >0.1) [4].
In other words, elderly patients did experience 
more low-grade issues (e.g., UTIs or retention), but 

niques have significantly reduced bleeding issues, 
thereby improving same-day discharge rates [6, 9]. 
For example, one center reported that upgrading  
to Moses 2.0 laser technology allowed them to achieve 
~88% same-day discharge, compared to ~60%  
in an earlier series without it [9]. Another factor 
affecting SDD implementation was timing of sur-
gery. Lee et al. [7] found that cases scheduled in the 
morning were far more likely to achieve discharge 
by evening than late-day cases (likely because late 
cases had less postoperative observation time). 
Scheduling adjustments (performing HoLEPs ear-
ly in the day) can thus facilitate outpatient man-
agement. Additionally, having a streamlined post 
anesthesia care unit (PACU) protocol for HoLEP  
and coordinating early catheter trials were practi-
cal measures noted in successful programs [6].

Readmission rates and post-discharge utilization

A critical metric for outpatient surgery safety is the 
30-day readmission rate. Across studies, readmis-
sions after HoLEP were relatively low, and impor-
tantly, not significantly higher for same-day dis-
charges compared to those who stayed overnight. 
Reported readmission rates for patients discharged 
same-day ranged from ~2–6% in most modern se-
ries [7, 8]. For instance, Badreddine et al. [8] noted 
a 2.9% readmission rate in their SDD cohort, and 
Lwin et al. [3] reported ~2.5% readmission among 
same-day cases [10] – rates comparable to typical 
post-HoLEP readmissions historically. No study 
found a statistically significant increase in readmis-
sions for outpatient HoLEP relative to those kept 
overnight [3, 8]. The most common reasons for re-
admission were treatable issues such as hematuria 
requiring irrigation, urinary retention, or urinary 
tract infection [9]. Notably, Abdul-Muhsin et al. 
[5] observed a somewhat higher readmission pro-
portion (5 of 28 patients, 17.8%) in their early out-
patient cohort, but that study’s small sample and 
strict selection (with older patients and those with 
prior UTIs possibly included) likely influenced this 
rate. In that study, history of UTI was associated 
with readmission, suggesting infection risk man-
agement is important [5]. Overall, in larger cohorts, 
readmissions around 2–5% indicate that outpa-
tient HoLEP does not pose an undue risk of return  
to hospital.
Besides formal readmissions, some patients pres-
ent to the Emergency Department (ED) or require 
urgent clinic visits post-discharge. Reported ED 
visit rates after SDD HoLEP were ~5% in one se-
ries and similarly low in others, with no significant 
difference versus inpatient cases [8]. This suggests 
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glands (>150 ml) might prompt a more cautious 
approach (e.g., elective overnight stay) due to lon-
ger morcellation times and potentially greater 
tissue bed oozing. Indeed, Badreddine et al. [8] 
identified prostate volume >150 ml as a strong in-
dependent predictor of failing same-day discharge 
(OR ~7.2). In their cohort, patients with very large 
prostates were more often admitted, and they had 
significantly longer enucleation times and tissue 
weights [8]. However, other data suggest that even 
large glands can be managed outpatient with mod-
ern techniques. Lwin et al. [3] explicitly reported 
that prostate size did not limit outpatient success  
in their experience, as long as the patients met oth-
er discharge criteria. The use of the Moses laser has 
been reported to particularly facilitate same-day 
discharge in large prostates by reducing hemostasis 
time and improving efficiency [9]. One center noted 
they routinely achieved same-day catheter removal 
and discharge even for prostates ≥175 g when us-
ing the latest technology [9]. A retrospective study 
by Assmus et al. [15] evaluated the feasibility  
of same-day discharge following HoLEP in patients 
with large prostates (≥175 cc). Among 55 patients, 
45 were scheduled for same-day discharge, and 84% 
(38/45) were successfully discharged on the same 
day. The average length of stay for all patients 
was 11.8 hours, with a catheterization duration  
of 21.2 hours. At 3-month follow-up, patients dem-
onstrated significant improvements in urinary 
symptoms, including reductions in the American 
Urological Association Symptom Score (AUASS) 
from 22.3 to 6.7, prostate-specific antigen (PSA) 
levels from 8.58 to 0.87 ng/ml, and an increase  
in maximum urinary flow rate (Qmax) from 8.8  
to 20.4 ml/s. These findings suggest that with 
technological advancements and optimized surgi-
cal techniques, same-day discharge after HoLEP  
is a safe and effective option for patients with large 
prostate glands [15].
Therefore, while larger prostate size correlates with 
certain intraoperative challenges, it should not be 
seen as an absolute barrier to outpatient HoLEP –  
expert centers have demonstrated success in this 
group by optimizing technique.

Efficacy and patient outcomes

All included studies that reported functional out-
comes show that outpatient HoLEP remains highly 
efficacious in relieving obstruction and improving 
symptoms. At follow-ups ranging from 6 weeks  
to 1 year, patients had large improvements  
in symptom scores and urinary flow rates compa-
rable to published HoLEP outcomes in general.  

serious adverse events were rare and comparable 
to younger counterparts. Moreover, functional 
outcomes (symptom relief and flow improvement)  
at follow-up were equally good in the older group 
[4]. These findings suggest that advanced age alone 
is not a contraindication to HoLEP or to early dis-
charge, provided any minor issues are appropriate-
ly managed. Elsaqa et al. have concluded HoLEP  
is a “safe and very effective option” even in octo-
genarians and nonagenarians [4], which supports 
offering outpatient HoLEP to fit elderly patients  
on a case-by-case basis.
Patients on anticoagulation or antiplatelet (AC/AP)  
therapy present another important subgroup,  
as bleeding risk is a concern. Several studies spe-
cifically examined HoLEP outcomes in men requir-
ing AC/AP. One retrospective study of 250 patients 
(129 on AC/AP, 121 not on AC) demonstrated no sig-
nificant differences in perioperative outcomes: op-
erative time, hemoglobin drop (~0.1 g/dl in both), 
transfusion rate (~2.3% vs 0.8%, p >0.6), and over-
all complication rates were statistically similar be-
tween anticoagulated patients and controls [11], 
Deuker et al. also concluded that although patients 
on antithrombotic therapy (AT) had higher overall 
complication rates, the incidence of major complica-
tions was not increased. HoLEP remains a safe and 
effective procedure in anticoagulated patients [12]. 
Postoperative functional results (IPSS, urinary 
flow, continence) at 1 and 6 months were likewise 
equivalent [11].
The authors concluded that HoLEP can be safely 
performed in patients on AC/AP with “no opera-
tion-related disadvantage” and low bleeding com-
plication rates, thanks to HoLEP’s excellent he-
mostasis under direct visualization [11, 12]. This 
underscores that even anti-coagulated patients 
– who traditionally might be kept longer for ob-
servation – can often be discharged the same day 
if their immediate postoperative course is stable.  
In the Badreddine 2023 series [8], history of an-
tiplatelet/ anticoagulation therapy was associ-
ated with a higher chance of admission (OR ~6.6  
for SDD failure), but importantly, those patients 
were not ineligible for outpatient surgery; many 
still achieved SDD. It likely reflects that such pa-
tients have a slightly higher incidence of immedi-
ate bleeding requiring overnight monitoring. With 
careful management (e.g., temporary perioperative 
hold of anticoagulants when appropriate and metic-
ulous coagulation during surgery), many AC/AP pa-
tients can be safely included in outpatient HoLEP 
pathways [11].
Prostate size is often considered when planning 
HoLEP admission status. Historically, very large 
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reduces satisfaction – if anything, many patients 
appreciate recovering in the comfort of their home. 
While specific satisfaction comparisons between 
outpatient vs inpatient HoLEP have not been rigor-
ously quantified, anecdotal reports and the context 
of the COVID-19 pandemic suggest patients value 
avoiding a hospital stay when safely possible [8]. 
Key to maintaining satisfaction in outpatient cas-
es is thorough patient education: patients should 
be counseled on what to expect (e.g., blood-tinged 
urine for several days, the possibility of temporary 
catheter at home) so they are not alarmed by these 
normal occurrences. Several studies noted that im-
plementing an outpatient HoLEP program required 
extensive pre-operative counseling and ensuring 
patients had clear instructions for post-discharge 
care [6]. With these measures, patient satisfaction 
remains high, as the excellent symptomatic out-
comes of HoLEP are unchanged by early discharge, 
and many men are pleased to return home the same 
day.

Cost-effectiveness 

One of the driving motivations for same-day dis-
charge in HoLEP is the potential cost savings  
for the healthcare system and patients. By elimi-
nating an overnight hospital stay (which in many 
regions is a significant expense), outpatient HoLEP 
can reduce direct hospital costs and resource uti-
lization. Studies have addressed cost-effectiveness 
both by modeling and by institutional cost analy-
sis. Krambeck and colleagues reported that adopt-
ing a same-day discharge protocol for HoLEP  
at their institution saved approximately $840 per 
case in direct hospital costs for the initial surgery 
episode, even after accounting for costs of any  
30-day readmissions or ED visits, the net savings 
remained around $750 per case [9]. One analysis 
noted that although same-day discharge patients 
had a few more ED checks (mostly for minor issues 
like hematuria), the average duration of those ED 
visits was shorter (often not requiring admission) 
and thus their costs were comparatively low [9]. 
Overall, the data strongly suggest that outpatient 
HoLEP is more cost-efficient than the traditional 
overnight model.
In summary, cost analyses consistently favor out-
patient HoLEP, with significant per-case savings  
and no compromise in outcomes.

DISCUSSION

This systematic review indicates that HoLEP can 
be effectively and safely performed as an outpatient  

For example, one study noted no significant differ-
ences in 1-year outcomes between their same-day 
and overnight groups: both achieved similar in-
creases in maximum flow rate (Qmax) and simi-
lar drops in IPSS, reflecting effective tissue re-
moval regardless of length of stay [3]. Typically, 
HoLEP results in an IPSS reduction on the order  
of 15–18 points and a Qmax increase of ~10–15 
ml/s or more, and these benefits were preserved  
in outpatient cases. In the cohort of Lee et al. [13],  
which had rigorous follow-up, 99.4% of patients 
reported subjective improvement in symptoms  
by 6 months post-HoLEP. This remarkable fig-
ure underscores HoLEP’s effectiveness; nearly 
all patients experienced relief, including those 
treated as day-case. Moreover, durability is a well-
known strength of HoLEP – it virtually elimi-
nates the need for re-intervention for regrowth  
at 5+ years in most series [1]. None of the included 
studies suggested any compromise in durability or 
completeness of enucleation due to early discharge. 
The quality of surgery (in terms of adenoma re-
moved) is not impacted by whether a patient stays 
overnight; it is determined by surgical technique 
and experience. Indeed, some authors argue that 
by freeing up hospital beds, outpatient HoLEP may 
allow high-volume surgeons to treat more patients 
efficiently without wait times, indirectly benefiting 
outcomes.
Patient-reported satisfaction with HoLEP is gen-
erally high, and this holds true for those undergo-
ing outpatient management. In a large prospec-
tive survey of post-HoLEP patients (not limited  
to outpatients), 91.8% of patients were satisfied 
with their treatment at 6 months and 94% said they 
would choose the surgery again [13]. A prospective 
study by Boulet et al. [14] assessed patient anxi-
ety and fear associated with ambulatory HoLEP. 
Seventy patients (mean age 72.3 years) completed  
the Surgical Fear Questionnaire (SFQ) and the Hos-
pital Anxiety and Depression Scale (HADS) before 
and after surgery. The mean SFQ score was 18.4/90, 
with the highest concerns being postoperative pain 
and side effects. Preoperative and postoperative 
HADS scores were 4.6 and 3.9, respectively, show-
ing a non-significant decrease (p = 0.059). Notably, 
90% of patients expressed willingness to undergo 
the procedure again in the same setting, indicating 
high satisfaction and low anxiety levels. The overall 
satisfaction reflects the significant symptomatic im-
provement patients experience. The small minority 
who were dissatisfied most often cited persistent  
or new-onset urinary issues (particularly urgency 
incontinence) as the reason [13]. Importantly, there 
is no indication that being discharged the same day 
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and bleeding could be greater. Also, institutional 
infrastructure (24/7 on-call support, patient educa-
tion resources) contributes to outpatient success –  
not all hospitals may have equivalent systems 
in place. There was a degree of heterogeneity  
in what counted as “outpatient” (some studies in-
cluded 23-hour stay as a success), so direct com-
parisons should be made cautiously. Nonetheless, 
the consistency of positive outcomes across diverse 
settings (North America, Europe, Asia) strengthens 
the generalizability of the conclusion that outpa-
tient HoLEP is feasible and safe. Future prospec-
tive studies or randomized trials could further 
validate these findings, and cost-benefit analyses  
in different healthcare systems would be useful. 
Additionally, patientreported outcome measures 
specific to outpatient experience (comfort, con-
venience, quality of recovery) would be valuable  
to document formally, though high overall satisfac-
tion rates suggest patients do well.

CONCLUSIONS 

Outpatient HoLEP has emerged as a safe, effec-
tive, and cost-efficient approach for managing BPH. 
Current evidence supports same-day discharge  
in appropriately selected patients, with comparable 
outcomes to inpatient care in terms of complication 
rates, readmission rates (~2–5%), and symptom 
relief. Most complications are minor and manage-
able without extended hospitalization. Age is not  
a contraindication, and even healthy octogenarians 
can benefit from outpatient HoLEP. Key to success-
ful implementation are structured perioperative 
protocols, careful patient selection, staff education, 
and robust follow-up. Outpatient HoLEP aligns 
with modern healthcare goals of enhanced recovery  
and cost containment, offering high patient satisfac-
tion and broader access to definitive BPH treatment.
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procedure in the majority of patients. Over the 
last decade, as centers have gained experience and 
optimized perioperative protocols, same-day dis-
charge rates for HoLEP have climbed from roughly 
60–80% in early trials to almost 90% in recent re-
ports [6, 8]. Crucially, this transition has not led  
to higher readmission or complication rates. Pa-
tients discharged on the day of surgery have out-
comes equivalent to those observed overnight, pro-
vided they meet key discharge criteria and receive 
proper follow-up. Minor increases in immediate 
postoperative issues (like the need for brief cath-
eter reinsertion or ER checks) have been manage-
able and do not outweigh the benefits of avoiding 
routine hospitalization. Stratified findings rein-
force that patient factors such as age, comorbid-
ity, or prostate size, while relevant to perioperative 
management, do not absolutely preclude outpatient 
HoLEP. Octogenarian patients, for example, toler-
ated HoLEP well with slightly higher but predomi-
nantly minor complications, suggesting we should 
base discharge decisions on physiological status 
rather than age alone [4]. Patients on anticoagu-
lation did surprisingly well with HoLEP due to its 
excellent hemostasis, supporting its use as a safer 
alternative to TURP in this population and indicat-
ing many can still be discharged same-day if bleed-
ing is controlled [11]. Large prostates may warrant 
caution, and some will need overnight observation, 
but even 100–200 ml glands have been successfully 
handled as outpatients by high-volume surgeons 
using advanced lasers [8, 9, 15]. The overarching 
theme is that patient selection should be individu-
alized: any patient who is hemodynamically stable, 
with adequate hemostasis and either catheter-free 
or comfortable managing a catheter, and without 
uncontrolled medical issues post-op, can be consid-
ered for same-day discharge. Conversely, those with 
significant bleeding, inadequate urine drainage,  
or medical needs (e.g., cardiac monitoring) should be  
admitted – which is a minority when proper selec-
tion and technique are applied.
The findings of this review must be interpreted  
in light of certain limitations. The included studies 
were largely observational and from high-volume 
centers with experienced HoLEP surgeons. Results 
might differ in lower-volume settings or during  
a surgeon’s learning curve, where operative times 
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Appendix 1: Search Strategy Details

To ensure transparency and reproducibility, we pro-
vide below the full search strings used for each data-
base queried in our systematic review.

PubMed Search String (Executed on June 8, 
2025):
((„Holmium Lasers”[Mesh] OR holmium OR 
HoLEP OR „holmium laser enucleation”) AND 
(„Prostatic Hyperplasia”[Mesh] OR prostate*) 
AND („Ambulatory Surgical Procedures”[Mesh] 
OR outpatient OR „same-day” OR „day-case”[tiab]  
OR ambulatory[tiab]) AND („2015/01/01”[PDAT] : 
„2025/06/08”[PDAT]))
•	 Total records retrieved: 61

Google Scholar Search Strategy:
Due to limitations in reproducibility of Google Schol-
ar search results and lack of Boolean operators sup-
port, we used the following queries:
„HoLEP”, outpatient, same-day discharge, ambula-
tory surgery
•	 70 relevant records before de-duplication.

Database Inclusion Summary:
•	 PubMed: 61 records
•	 Google Scholar: 70 records
•	 After de-duplication: 70 unique records screened
•	 Final studies included in synthesis: 15

Suppl. Table S1. Characteristics of additional studies included in qualitative synthesis (not included in Tables 1 and 2)
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Assmus et al. (2021) [15] Retrospective Patients with large prostates (≥175 cc) Feasibility of SDD in large glands
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