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Introduction: Benign prostatic hypertrophy (BPH) is
a common condition affecting men later in life, sig-
nificantly impacting quality of life (QOL). Surgical
intervention is often pursued when medical management
fails, but patient satisfaction with outcomes varies. Deci-
sional regret can affect perceived success and patient
satisfaction post-surgery. This study evaluates the rela-
tionship between post-surgical symptoms and decisional
regret across BPH procedures.
Methods: A prospective, multicenter cohort study
included 54 patients undergoing BPH surgery between
March 2023 and February 2024. Patients completed
the International Prostate Symptom Score-QOL (IPSS-
QOL) scale preoperatively and at least three months
postoperatively, along with the Decision Regret Scale
(DRS). Surgical types included Urolift, Greenlight

Laser, Rezum, Aquablation, and transurethral resection
of the prostate (TURP). A DRS score of ≥25 indicated
significant regret. Changes in IPSS-QOL were corre-
lated with DRS scores (Spearman’s rho), and subgroup
comparisons were conducted using Mann-Whitney U
tests.
Results: The average DRS score was 18.3, with 33%
of patients reporting a DRS ≥25. Moderate correlations
existed between quality of life (QOL) change (ρ = 0.34,
p < 0.05) and total regret score. Minimally invasive sur-
gical treatment (MISTs) patients demonstrated higher
regret correlations than TURP. Lack of efficacy (75%),
new symptoms (41%), and postoperative complications
(25%) were the most common reasons for regret.
Conclusion: While BPH surgery generally improves
symptoms, a substantial portion of patients experi-
ence decisional regret. This underscores the importance
of preoperative counseling to establish realistic expec-
tations and reduce regret. Further research should
explore strategies to enhance shared decision-making
and align patient expectations with possible surgical
outcomes.
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Introduction

Benign Prostatic Hyperplasia (BPH) is a common
condition affecting men over the age of 50 and is
the fourth overall leading disease in this age cohort;
approximately 50% of men in their 60s and 80%
of men in their 70s suffer from the disease.1,2 BPH
refers to an increased size of the prostate, which may
lead to lower urinary tract symptoms (LUTS). LUTS
are then classified into either obstructive or irritative
symptoms. The severity of LUTS in patients is often
measured using the International Prostate Symptom
Score (IPSS) with an additional question on quality of
life (IPSS-QOL), where higher scores on the IPSS-QOL
signify higher symptom severity. This screening mea-
surement is often used to help decide which patients
should move forward to surgical management over
medical management and monitor outcomes after
surgery.1

There is a wide array of surgical interventions
for the treatment of symptomatic BPH that differ
in advantages, disadvantages, and efficacy. While
transurethral resection of the prostate (TURP) is con-
sidered the gold standard surgical intervention there
are associated complications such as retrograde ejac-
ulation (53–75%), erectile dysfunction (3.4–32%), and
urinary retention (3–9%).3,4 For this reason, minimally
invasive surgical techniques (MISTs) are favorably
considered by many patients. While the current litera-
ture reports clinical outcomes of these surgeries, none
to date have compared regret from each of them.

There is a strong correlation between BPH symp-
toms and patient quality of life. German et al. found
that men with more severe IPSS scores and larger
prostate volumes consistently scored higher on the
health-related quality of life (HRQOL), a validated
questionnaire on an individual’s perceived physical
and mental health.5 The QOL question has also been
shown to highly correlate with the HRQOL, even
more strongly than the total IPSS score.6

Furthermore, patient QOL is a significant predic-
tor of treatment or decisional regret. Studies have
shown that worse functional status, worse post-
operative HRQOL scores, and unmet expectations
regarding treatment outcomes are substantial predic-
tors of decisional regret.7–9 In this sense, decisional
regret represents a combination of patient satisfaction
and quality of life, and its minimization is therefore
key to the management of BPH and LUTS.

Decisional regret is a measure of distress or
remorse after a healthcare decision, and is a complex,
negative emotional reflection of a patient’s cognitive
processes before and after a decision is made.10 In the
case of surgical decision regret, this important metric

is a function of continued LUTS leading to a lower
QOL, especially if there is a disconnect between their
surgical expectations and outcomes.

With patients becoming more involved in their
healthcare, and providers increasingly utilizing
shared decision-making, there has been reduced
decisional conflict, more realistic expectations of
outcomes, and improved feelings of support by the
physician.11,12

With the increase in a myriad of surgical treat-
ments for BPH, it is valuable to assess the degree
of symptom change and decision regret to improve
counseling on the risks and complications of these
procedures and post-operative expectations. This
manuscript aims to evaluate the decisional regret and
IPSS-QOL change after surgical intervention for BPH.

Methods

Study design
This prospective, multi-center, longitudinal cohort
study involved telephone interviews conducted by
trained research staff members, which included
administration of both the IPSS-QOL and Decision
Regret Scale (DRS) questionnaires along with an
assessment of reasons for decision regret. A ret-
rospective chart review was performed to identify
preoperative IPSS-QOL scores for comparison pur-
poses. Patients who either did not complete the full
telephone interview or lacked documented preoper-
ative IPSS-QOL scores were excluded from the final
results. Consistent with established literature, a DRS
score of 25 or greater was considered indicative of
high decisional regret.11,12

Patient selection
The study identified 54 male patients with a doc-
umented diagnosis of benign prostatic hyperplasia
(BPH) who underwent BPH surgery between October
2020 and March 2023. All procedures were per-
formed by experienced urologists at two participating
institutions. As part of standard preoperative coun-
seling, patients received comprehensive information
about potential complications and the expected vari-
ability in symptom relief, which helped establish
appropriate expectations and potentially reduce post-
operative regret.

Patients were contacted for follow-up at least three
months after their surgical procedures to ensure they
were beyond the typical recovery period. The post-
operative interval ranged from 98 to 922 days, with a
mean follow-up time of 344 days (standard deviation
±180 days). The study included various BPH surgical
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approaches: transurethral resection of the prostate
(TURP), Urolift, Greenlight Laser, Water Vapor Ther-
apy (Rezum), and Aquablation.

Patient recruitment
All participants completed the IPSS-QOL question-
naire preoperatively. At least three months following
their surgery, eligible patients received mailed study
materials that included background information
about the study informed consent documentation,
and notification that they would receive a telephone
call from the research team. Telephone interviews
were conducted no earlier than two weeks after mail-
ing the study materials. During these calls, research
staff verified participants’ understanding of the study
and obtained verbal informed consent, which had
been approved by the respective institutional ethics
committees. The telephone interviews consisted of
both IPSS-QOL and DRS questionnaires. For patients
who scored 25 or higher on the DRS, an additional
follow-up call was made to specifically explore their
reasons for procedural regret.

Data collection
Preoperative data collection occurred from October
2020 through March 2023, while postoperative data
was gathered from March 2023 to February 2024.
All collected data underwent de-identification and
aggregation before analysis. The study employed
complete case analysis, meaning any participants
with missing data points were excluded from the
final dataset.

Statistical analysis
Data analysis was performed using Python ver-
sion 3.12.3 with the Scipy library (version 1.14.1).
Mann-Whitney U tests were used to examine dif-
ferences among demographic groups, body mass
index categories, medication use, and between min-
imally invasive procedures vs. TURP. Spearman’s
rho correlation coefficients were calculated to assess
relationships between changes in IPSS, quality of life
measures, and IPSS-QOL scores with DRS scores.

Ethical considerations
The study protocol received approval from two insti-
tutional review boards. Study number 17887 was
approved by the New York Medical College Insti-
tutional Review Board through the General Medical
and Behavioral Panel on 24 February 2023. Study
number 21-12024199 received approval from the Weill
Cornell Medicine Institutional Review Board on 20
February 2023.

Results

Demographic characteristics were similar between
patients with and without significant regret (Table 1).
The mean (SD) age of patients was 71 (9.02), and an
average BMI (SD) of 27.3 (4.16). Our study population
was largely healthy with no other significant comor-
bidities. At baseline, the mean IPSS score (SD) was
17.2 (8.2) and ranged from 0 to 34, with a mean QOL
(SD) of 4 (1.6), ranging from 0 to 6. After the proce-
dure, the mean IPSS score was 11 (8.2) ranging from 0
to 31, with a mean QOL (SD) of 2.5 (1.9) ranging from
0 to 6. The mean DRS score was 18.6 (23.7), ranging
from 0 to 90. Interestingly, in our analysis of racial
demographics, we observed a statistically significant
difference in the proportion of self-identified White
patients between the regret and no-regret groups (72
vs. 92%, p = 0.046).

Significant relationships between patient regret
and symptom changes were also observed. The mean
change in QOL and IPSS-QOL were all seen to vary
significantly by DRS with Spearman’s Rho coeffi-
cients of 0.28 (p = 0.045), and 0.34 (p = 0.013),
respectively (Table 2). However, DRS was not seen to
significantly vary with the IPSS score.

However, when stratified by low vs. high DRS
score, we found more statistically significant changes
(Table 3). There was a significant difference in the
median change in IPSS for high-regret patients (−1.5)
when compared to low-regret patients (−8) (p = 0.01).
There was also a significant change in the median
QOL score for high regret patients (0) vs. low regret
patients (−2) (p = 0.04). The change in IPSS-QOL
was also statistically significant, with a median of −3
for high regret and of −11.5 for low regret patients
(p = 0.02).

When we examined the average regret score vs.
the mean change in IPSS by surgical type, a few trends
emerged. There was a large variation of Spearman’s
Rho amongst procedures, ranging from a minimum
of 0.09 with TURP to a maximum of 0.87 with Rezum.
Greenlight also had a relatively high Spearman’s Rho
of 0.45. While not a significant correlation, MIST treat-
ments combined had a higher Spearman’s Rho than
TURP, with a coefficient of 0.343 (Table 4). Medication
usage was broadly similar between MIST and TURP
patients with no significant differences in the use
of alpha-blockers (57% vs. 65%), 5-alpha reductase
inhibitors (30% vs. 35%), or OAB medications (6.7%
vs. 4.3%). However, PDE5 inhibitor use was signif-
icantly higher in the MIST group (36.7% vs. 13.0%,
p = 0.043) (Table 5).

We also analyzed the relationship between each
question of the DRS to the IPSS-QOL score. We found
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TABLE 1. Patient characteristics

All patients
(n = 54)

Patients with
Regret >=25

(n = 18)

Patients with
regret <25 (n = 36)

Mean Age (SD) (Years) 71 (9.02) 68 (10.4) 73 (8.21)
Mean BMI (SD) (kg/m2) 27.3 (4.16) 26.9 (4.41) 27.5 (4.07)

Self-identified demographic group
White 41 13 28
Black 4 2 2
Asian 1 0 1

Other/Declined 8 3 5
Ethnicity: Hispanic 2 2 0

Baseline mean IPSS (SD) [range] 17.2 (8.2) [0,34] 21.5 (8.1) [0,34] 15.1 (7.5) [0,32]
Baseline mean QOL (SD) [range] 4.0 (1.6) [0,6] 4.6 (1.6) [0,6] 3.6 (1.8) [0,6]
Post-Op mean IPSS (SD) [range] 11 (8.2) [0,31] 17.5 (9.6) [0,31] 7.8 (5.1) [0,18]
Post-Op mean QOL (SD) [range] 1.2 (1.9) [0,6] 4.1 (1.6) [1,6] 1.7 (1.6) [0,5]

Mean DRS (SD) [range] 18.6 (23.7) 47.2 (19.0) 4.3 (6.56)

TABLE 2. Statistical correlation between changes in symptom score and total regret score

Symptom score Mean Standard deviation Spearman’s Rho p-value

� IPSS + QOL −7.79 10.21 0.28 0.045
� IPSS −6.20 8.67 0.25 0.068
� QOL −1.47 2.20 0.34 0.013

� IPSS Irritative Subscore −2.74 4.48 0.23 0.097
� IPSS Obstructive Subscore −3.58 5.13 0.17 0.211

Note: � is defined as post operative-pre operative score

TABLE 3. Comparison of change in IPSS, QOL, and IPSS-QOL by DRS score

Variable Median for high regret patients Median for low regret patients U value p-value

� IPSS −1.5 −8 405.5 0.013
� QOL 0 −2 360 0.038

� IPSS + QOL −3 −11.5 376.5 0.016

Note: � is defined as post operative-pre operative score

all questions had significant correlations, but that
questions 1, 3, and 5 correlated most strongly, with
Spearman’s Rho coefficients of 0.60, 0.51, and 0.63,
respectively. Questions 2 and 4 had weaker but still
statistically significant correlations with Spearman’s
Rho values of 0.33 and 0.33, respectively (Table 6).

For patients who scored at least 25 on the DRS,
we inquired and analyzed the motivations behind
regret with follow-up phone calls. Of the 18 patients

with significant regret, 11 agreed to talk about their
motivations. These interviews were then coded based
on recurring themes. The most common reasons for
procedural regret were insufficient relief or contin-
ued symptoms after surgery (82%), most commonly
polyuria (36%), dysuria (18%), and nocturia (18%).
55% of patients had regrets due to complications,
including post-operative bleeding (18%), new erectile
dysfunction (27%), or the need for multiple surgeries
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TABLE 4. Statistical correlation of changes in total regret vs. IPSS by surgery type

Surgery
Type

n Mean
Regret

Std Dev
Regret

Mean
change
in IPSS

Std Dev
change
in IPSS

Spearman’s
Rho

p-value

Urolift 2 14.5 2.1 −11 0 – –
Greenlight 17 14.4 2.4 −2.1 8.2 0.45 0.07

Rezum 9 17.3 1.2 −4 3.6 0.87 0.33
Aquablation 3 13.7 2.1 −6 7.2 – –

All MIST 30 14.68 2.4 −4.35 7.96 0.343 0.059
TURP 23 9.0 3.8 −8.7 9.1 0.09 0.67

TABLE 5. Medication usage by BPH procedure grouping

Medication class MIST (n = 30) TURP (n = 23) p-value (Fisher’s Exact)

Alpha blocker 17 15 0.54
5-alpha reductase inhibitor 9 8 1

Anti-muscarinic 2 1 1
Phosphodiesterase 5 inhibitor 11 3 0.043

TABLE 6. Statistical correlation of IPSS to individual DRS question

DRS question Mean Standard deviation Spearman’s Rho p-value

1 1.72 1.07 0.60 <0.001
2 1.61 1.05 0.33 0.014
3 2.06 1.39 0.51 <0.001
4 1.61 1.02 0.33 0.013
5 1.72 0.98 0.63 <0.001

(18%). One patient noted having inconsistent expec-
tations for symptom improvement due to their online
searches. Within the regret group, 27% of patients
noted some improvement in symptom relief, with
one patient specifically mentioning nocturia. These
findings highlight the importance of aligning patient
expectations with likely outcomes through thorough
preoperative counseling, particularly regarding the
variability in symptom relief and the potential for
post-operative complications.

In addition, we looked at the relationship between
the DRS cutoff and the average characteristics of the
groups above and below the cutoffs. We saw that the
difference in the average of the change in IPSS varied
from 1.19 to 6.06 for different values of the DRS. While
typically a DR’s cutoff of 25 is used, we only found a
difference of 3.31, whereas, for a cutoff of 30, we found
a difference of 6.06.

Discussion

This multicenter study aimed to investigate the
relationship between the change in symptoms of
BPH, measured by the IPSS-QOL, and postoper-
ative decision regret, measured by the DRS, in
patients undergoing various procedures for BPH
treatment. Our findings highlight significant corre-
lations between postoperative regret and changes in
symptom scores, as well as highlight differences in
the relationship between regret and patient symp-
toms in various BPH surgeries.

In this study, we found statistically significant
linear correlations between the IPSS-QOL and QOL
scores with DRS. The QOL score had the highest
Spearman’s Rho of 0.34, indicating a moderate cor-
relation between the quality of life and decisional
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regret. The significant correlation between the IPSS-
QOL and the DRS suggests that both metrics have
validity in the evaluation of BPH patients. This result
is consistent with the literature, which has consis-
tently demonstrated that the IPSS score correlates
with surgical success in treating benign prostatic
hyperplasia. Hackenberg et al. showed that IPSS is
a reliable predictor of symptomatic improvement in
TURPs.13 Pratsinis et al. found a strong correlation
between IPSS changes and patient-reported outcomes
such as goal achievement and treatment satisfaction
with surgical BPH intervention.14 Perhaps more inter-
estingly, when patients were stratified by regret, we
found that patients with lower regret had signifi-
cantly higher improvements in IPSS and QOL scores,
solidifying a link between symptom scores and deci-
sional regret. This is consistent with work done by
Lavery et al., who highlighted that baseline urinary
and erectile function are significant predictors of post-
operative regret.8

The observed difference in the proportion of self-
identified White patients between the regret and
no-regret groups is notable. While our study did not
specifically investigate the underlying reasons for this
disparity, cultural, social, or healthcare access fac-
tors may influence decisional regret following BPH
surgery. For instance, variations in patient expec-
tations, communication with healthcare providers,
or support systems across different demographic
groups could contribute to differing experiences of
regret.15 However, given the limitations of our sam-
ple size and the observational nature of our study,
these interpretations should be approached with cau-
tion. Further research with more diverse and larger
cohorts is necessary to explore decisional regret in this
context.

We also analyzed decisional regret by the type
of BPH surgery. Although sample sizes were limited
for individual procedures, several trends emerged.
MISTs, when analyzed collectively, showed a stronger
correlation between symptom improvement and
regret (Spearman’s rho = 0.343, p = 0.059) compared
to TURP (rho = 0.09, p = 0.67). This suggests that
regret in MISTs may be more tightly linked to the
degree of symptomatic relief achieved. Moreover,
patients who underwent MISTs reported higher aver-
age regret scores (mean 14.7 vs. 9.0 for TURP) and
experienced less improvement in IPSS scores (mean
�IPSS −4.35 vs. −8.7 for TURP).

These findings may reflect the fact that while
MISTs are less invasive and often favored for their
improved recovery profile, they may lack the same
degree of durable symptom resolution as TURP, espe-
cially in patients with more advanced disease.16,17

The higher rate of PDE5 inhibitor use among MIST
patients may reflect selection patterns favoring these
procedures for individuals prioritizing preservation
of sexual function, which may also influence expec-
tations and satisfaction with outcomes. However,
when MISTs do not achieve sufficient symptom relief,
patients may be more likely to experience regret.
In contrast, TURP showed greater average improve-
ment in IPSS scores (�IPSS = −8.7 vs. −4.35 for
MISTs) and lower mean regret (9.0 vs. 14.7), indicating
more consistent efficacy in symptom control and a
lower likelihood of postoperative regret.16

Thus, patient selection should be closely tailored
to both clinical presentation and patient expecta-
tions. TURP may be more suitable for patients with
higher symptom burden, larger prostate volume, or
those seeking more definitive symptom relief, given
its greater average improvement in IPSS and lower
regret scores. This argument is in agreement with
the literature, which found that TURP provides the
largest improvement in urinary flow rate and urologi-
cal symptoms, especially in short-term follow-up.16–18

In contrast, MISTs may be appropriate for patients
with less severe symptoms, smaller prostates, or a
strong preference for preserving ejaculatory func-
tion and minimizing perioperative risk. However,
given the observed association between subopti-
mal symptom improvement and increased regret in
MIST recipients, these patients would likely benefit
from particularly thorough preoperative counseling
to ensure alignment between their expectations and
the potential outcomes of treatment.

When analyzing the IPSS score compared to each
question of the DRS, we found that questions 1, 3,
and 5 had the strongest positive correlations to the
IPSS score (Table 6). These questions are all affirma-
tions of the correct decision being made, whereas
questions 2 and 4 focus on the harms and regret
of a decision. These patients may have been think-
ing more about their symptoms during questions 1,
3, and 5 than for questions 2 and 4. Furthermore,
this analysis underscores the importance of patients
having a realistic understanding and expectations of
surgical outcomes.

In the analysis of patient regret after surgery,
the most common reasons were procedure ineffi-
cacy, postoperative complications, new symptoms
after surgery, and the necessity of multiple surgeries
(Table 7). This result suggests again the importance of
setting clear expectations for surgical efficacy as well
as fully elucidating the risks and complications of
surgical procedures. Our findings are consistent with
the literature on surgical regret, which has shown that
the discordance between the patient’s preferred and
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TABLE 7. Grouped reasons for patient decision regret after
BPH surgery

Theme n (%)

Insufficient relief/Continued symptoms 9 (82)
Polyuria 4 (36)
Dysuria 2 (18)
Nocturia 2 (18)

Complications 6 (55)
Post-operative bleeding 2 (18)

New erectile dysfunction 3 (27)
Multiple surgeries required 2 (18)

Inconsistent expectations from online search 1 (9)
Symptom improvement 3 (27)
Nocturia improvement 1 (9)

actual outcomes as well as the patient’s perceived
understanding of the procedure are major contribu-
tors to post-procedural regret.19–21

Traditionally, for the DRS, a cutoff of 25 is used to
separate low from high regret.22,23 However, our anal-
ysis suggests that 30 may be a superior cutoff for BPH
operations, as there was a higher change in the change
in IPSS score between the two groups. The maxima at
30 suggests it would be an appropriate threshold for
the most powerful dichotomization between a higher
and lower regret group. Thus, this threshold may be
considered when assessing regret in BPH procedures.

This study has several limitations. First, it relies
on self-reported outcomes using the International
Prostate Symptom Score (IPSS) and Decision Regret
Scale (DRS), which, while validated, are inher-
ently subjective and may be influenced by recall
bias and patient interpretation. Preoperative scores
were collected during in-person clinical visits, while
postoperative scores were obtained via telephone
interviews, introducing potential variability in data
collection methods. Additionally, the same individual
did not consistently administer both pre- and post-
operative assessments.

Our analysis was also limited by a lack of urinary
flow rates, prostate volume, surgical complication
rates, comorbidity indices, or surgeon experience.
Furthermore, while our sample size is moderate
overall, it becomes limited when broken down by
individual procedures, which may reduce the power
to detect differences in regret or symptom change
across surgical types. The lack of long-term follow-
up also limits our ability to assess the durability
of symptom control or delayed regret. Finally, we
acknowledge that differences in racial composition

between regret groups reached statistical significance,
but the overall sample size of underrepresented
minorities was small and limited meaningful sub-
group analysis. These factors underscore the need
for future studies with larger, more diverse cohorts
and comprehensive clinical data to better define the
drivers of decisional regret after BPH surgery.

Conclusion

Surgical treatment for BPH generally leads to
improvement in symptoms, but a significant
subset of patients experiences decisional regret,
particularly in cases of perceived procedure
inefficacy or postoperative complications. This is
consistent with the observed correlation between
increased symptomatic improvement and decreased
procedural regret. As patients continually become
more involved in their healthcare, shared decision-
making, setting of clear expectations, and thorough
discussion of potential side effects and complications
must be emphasized for any BPH surgery.
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