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Abstract

Introduction: Controversy exists over whether transurethral resec-
tion of the prostate (TURP) in men with bladder stones prevents 
recurrence of stone formation and facilitates stone discharge. We 
sought to evaluate whether TURP in patients who underwent cys-
tolithotripsy led to a lower recurrence of bladder stones for which 
a re-cystolithotripsy was necessary. 
Methods: Patients (n=127) who underwent transurethral cystolitho-
tripsy with (n=38) or without simultaneous TURP (n=89) between 
January 2009 and December 2013 were retrospectively included in 
five centers in the Netherlands. Median followup was 48 months. 
The primary endpoint was to compare the relative risk between 
both groups for re-cystolithotripsy due to recurrent bladder stones. 
Secondary outcomes were the relative risk of urinary retention, the 
need for a (re-)TURP and the average time until recurrence. 
Results: Patients who underwent a cystolithotripsy with a simulta-
neous TURP had a lower need for re-cystolithotripsy, resulting in a 
risk reduction of 72%. (relative risk [RR] 0.28 [0.07–1.13], p=0.06, 
number needed to treat [NNT]=7). The length of in hospital stay (3.4 
vs. 1.6 days, p=0.04) and operative time (58 vs. 33 minutes, p<0.01) 
was longer when a TURP was performed. There was no significant 
difference in complication rate, occurrence of urinary retention, re-
TURP, and re-admission. Eighty-one percent of patients who did not 
undergo a TURP remained free of bladder stone recurrence. Due 
to the retrospective nature of the study, essential data concerning 
prostate volume and micturition analysis was lacking. 
Conclusions: A simultaneous TURP in patients who underwent a 
cystolithotripsy showed a trend towards a protective effect on the 
need for re-cystolithotripsy.

Introduction

In Western countries, 5% of all stones that occur in the 
urinary tract are bladder stones.1 The formation of blad-
der stones occurs mainly in patients with bladder outlet 
obstruction (BOO), neurogenic bladder dysfunction, chronic 
bacteriuria, foreign bodies (such as an indwelling catheter), 
bladder diverticula, bladder augmentation, urinary devia-
tions, and in patients with stone formation in the upper 
urinary tract. The cause of bladder stone formation in 88% of 
adults is due to a form of BOO, in particular benign prostatic 
hyperplasia (BPH).2 A bladder stone as an additional find-
ing occurs in 2% of patients undergoing prostate resection 
due to BPH.3 The recurrence rates of bladder stones after 
cystolithotripsy is small (0–17%).4-8 However, the urological 
dilemma remains whether there is an indication for transure-
thral resection of the prostate (TURP) in men with a blad-
der stone to prevent recurrence of bladder stone formation 
and facilitate stone discharge.2,9,10 Therefore, we evaluated 
whether a simultaneous TURP in patients who underwent 
cystolithotripsy led to a lower recurrence of bladder stones 
for which a re-cystolithotripsy was needed.

Methods

Outcomes

The primary outcome was the relative risk for a re-cystoli-
thotripsy due to recurrent bladder stones in patients treated 
previously with cystolithotripsy without initial TURP com-
pared to patients who underwent a TURP simultaneously. 
Secondary outcomes were the relative risk (RR) of urinary 
retention (>30 days after the procedure) and the need for 
a (re-)TURP. Furthermore, the average time to recurrence 
was analyzed.
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Patient selection and data collection

In this retrospective, multicenter study, patients were iden-
tified by Common Procedural Technology (CPT) codes 
in the Haga Teaching Hospital (The Hague), Reinier de 
Graaf Gasthuis (Delft), Haaglanden Medisch Centrum (The 
Hague), Leiden University Medical Center at the University 
of Leiden (Leiden), and Alrijne Health Care Group (Leiden). 
All patients who underwent a transurethral cystolithotripsy 
with or without TURP between January 2009 and December 
2013 were included. Exclusion criteria were a neurogenic 
bladder, a form of BOO other than BPH (e.g., urethral stric-
ture), a previous TURP, an earlier cystolithotripsy, or an 
indwelling catheter.

Patient characteristics, stone characteristics (number and 
size), perioperative data (cystolithotripsy technique, volume 
of resected prostate tissue, operating time, the length of hos-
pital stay, complications, and readmissions), postoperative 
medication use, and followup data (urinary retention, [re-]
TURP, and re-cystolithotripsy) were collected.

The bladder stone(s) were diagnosed either by flexible 
cystoscopy or by kidney-ureter-bladder (KUB) X-ray. The 
last followup date was defined as the last visit to the uro-
logical outpatient clinic or as the last visit to another spe-
cialist if a full medical history was noted during that visit. 
Complications were defined according to the Clavien-Dindo 
classification from treatment up to 30 days after dismissal.

All patients underwent a transurethral form of stone dis-
integration. The stone was either removed through the shaft, 
fragmented by mechanical cystolithotripsy, or by laser cysto-
lithotripsy. Indications for the applied techniques could not 
be found and was likely dependent on the stone size, opera-
tor experience, and available techniques in the operating 
theater. Treatment with an alpha blocker, 5-alpha reductase 
inhibitor (5-ARI), or a combination of both was administered 
in cases of persisting lower urinary tract symptoms (LUTS).

The study was conducted according to the principles of 
the Declaration of Helsinki (Ethics manual World Association 
2nd edition, 2009) and in accordance with the Dutch 
Medical Research Involving Human Subjects Act (WMO). 
The study was approved by the Medical Ethics Committee 
of South West Holland (19-027).

Data analysis and interpretation

Statistical analysis was conducted with IBM SPSS Statistics 
version 25. The analysis for categorical variables was per-
formed with the Chi-squared test and Fisher´s exact test. For 
the analysis of normally distributed, continuous variables, 
the unpaired t-test was used. Time to recurrence was dis-
played with a Kaplan-Meier curve and the difference was 
tested with the log-rank test. Univariate and multivariate 
logistic regression analyses were performed to identify vari-

ables that could be associated with a re-cystolithotrypsy. 
P-values <0.05 were considered statistically significant.

Results

A total of 127 patients were included. The patients were dis-
proportionately distributed among the centers; the most con-
tributing center included 49 (38.6%) patients and the least 
included only one (0.8%) patient. In the other centers, 35 
(27.5%), 30 (23.6%), and 11 (8.7%) patients were included. 
Of the 127 patients, 38 (29.9%) patients received a TURP 
simultaneously with cystolithotripsy. The median followup 
duration was 48 (0–111) months. Patient characteristics are 
shown in Table 1. The average age of patients who under-
went a cystolithotripsy without TURP was significantly lower 
than the age of patients who underwent a cystolithotripsy 
combined with TURP (70 vs. 74 years).

The number of re-cystolithotripsy in the group with TURP 
was two (5%) compared to 17 (19%) in the group without 
TURP, resulting in a risk reduction of 72% (RR 0.28, 95% 
confidence interval [CI] 0.07–1.13, p=0.06). Based on a 
causal link and similar patient groups, this corresponds to 
a number needed to treat (NNT) of seven.

When the patients who received medical treatment for 
BPH (alpha blockers, 5-ARI, or combination therapy) post-
operatively after cystolithotripsy are included in the inter-
vention group, the NNT is six (RR 0.35, 95% CI 0.14–0.90, 
p=0.03)

In the univariate and multivariate logistic regression 
analysis, only simultaneous TURP showed a trend toward 
significant association with re-cystolithotripsy (Table 2).

Table 1. Patient characteristics

Cystolithotripsy 
with TURP 

(n=38)

Cystolithotripsy 
without TURP 

(n=89)

p

Age (years) 74 70 0.04

Number of stones

1 18 (49%) 60 (67%) 0.04

≥2 19 (51%) 29 (33%) 0.04

Max diameter* (cm) 1.7 1.8 0.99

Operation technique**

Through the shaft 7 (25%) 6 (10%) 0.04

Mechanical or laser 
lithotripsy  

21 (75%) 56 (90%) 0.04

Volume TURP-tissue (g) 17 – –

Postoperative 
medication***

Alpha blocker 1 (3%) 25 (28%) 0.01

5-ARI 3 (8%) 12 (13%) 0.65

Median followup 
(months)

44 49 0.79

*Missing data 38%. **Missing data 30%. ***Missing data 31%. 5-ARI: 5-alpha reductase 
inhibitor; TURP: transurethral resection of the prostate.
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Perioperatively, stone forceps and laser were more often 
used when a simultaneous TURP was not performed. Patients 
treated by stone forceps or laser were all suffering from a 
single bladder stone and were more frequently treated with 
an alpha blocker or 5-ARI postoperatively. 

The length of in-hospital stay (3.4 vs. 1.6 days; p=0.04) 
and operating time (58 vs. 33 minutes; p<0.01) in the group 
with TURP was significantly longer than in the group without 
a TURP (Table 3). No significant differences were seen in 
the number of complications and readmissions.

The long-term outcomes of both groups are shown in 
Table 4. There were no significant differences in the occur-
rence of urinary retention (8% with TURP vs. 10% without) 
or number of (re-)TURPs (16% vs. 18%). 

The stone recurrence-free period between the two groups 
differed in favor of the group with TURP (log-rank key 
p=0.09) (Fig. 1). In the early years, there was no difference 
between the groups, but from 30 months postoperatively, 
the curves began to vary clearly. 

Discussion

We investigated whether a simultaneous TURP in patients 
who underwent cystolithotripsy led to a lower recurrence 
of bladder stones for which a re-cystolithotripsy would be 
needed. In this multicenter study, performance of a TURP at 
the time of cystolithotripsy showed a trend toward a protec-
tive effect against re-cystolithotripsy. In the group of patients 
who did undergo a TURP, 95% remained free of bladder 
stone relapse 48 months postoperatively, compared to 81% 
of patients who did not undergo a TURP. Patients who 
received both a cystolithotripsy and TURP simultaneously 
had a significant longer operating time and the length of 
in-hospital stay, while no significant differences were found 
in complication rate, percentage of urinary retentions, and 
number of (re-)TURPs. 

Only a few patient series have been reported on the pro-
tective effect of TURP on the recurrence of bladder stones. 
Philippou et al conducted the only prospective, non-ran-
domized study that compared cystolithotripsy with TURP to 

Table 3. Perioperative outcomes

Cystolithotripsy 
with TURP 

(n=38)

Cystolithotripsy 
without TURP 

(n=89)

p

Operating time (min) 58 33 <0.01

Length of in hospital 
stay (days)

3.4 1.6 0.04

Complications 6 (15.8%) 20 (22.5%) 0.39

Grade I 4 (10.5% 17 (19.1%) –

Grade II 1 (2.6%) 3 (3.4%) –

Grade III 1 (2.6%) 0 –

Readmissions 3 (9%) 4 (5%) 0.45
TURP: transurethral resection of the prostate.
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Fig. 1. Stone recurrence-free period. TURP: transurethral resection of the 
prostate.

Table 2. Univariate and multivariate logistic regression analysis of possible variables associated with re-cystolithotripsy

Covariate Patients Re-cystolithotripsy Univariate Multivariate

OR CI (95%) p OR CI (95%) p
Simultaneous TURP 0.24 0.05–1.08 0.06 0.25 0.05–1.140 0.07

Yes 28 2

No 89 17

Age (years) 0.53 0.20–1.41 0.20 0.58 0.21–1.57 0.28

<70 52 10

≥70 75 9

Number of stones 1.57 0.59–4.19 0.37

1 78 10

≥2 48 9

Postoperative medication use* 0.72 0.21–2.54 0.61

Yes 30 4

No 57 10
*5-alpha reductase inhibitor and/or alpha blocker, missing data 31%. 5-ARI: 5-alpha reductase inhibitor; CI: confidence interval; OR: odds ratio; TURP: transurethral resection of the prostate.
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cystolithotripsy with medical treatment of BPH.8 A total of 
64 patients participated in their study. In both groups, the 
International Prostate Symptoms Score (IPSS) and peak uri-
nary flow rate (Qmax) improved significantly after treatment. 
In 34% of patients, conservative therapy of BPH failed and 
these patients still underwent a TURP. In both groups, only 
one patient had a recurrent bladder stone. The limited fol-
lowup duration in this study was only 28 months. This may 
explain the lower number of recurrences.

The recurrence rate of bladder stones in our study is 19% 
within the 48-month followup in the group without TURP. 
This is comparable to the study performed by Yoshida et al.5 
In their retrospective study, 34 men were included with a 
bladder stone for which they underwent transurethral cys-
tolithotripsy and received conservative treatment for BPH. 
The average followup duration was 53 months. Eighteen 
percent of the patients had bladder stone recurrence for 
which surgical intervention was necessary.

Other retrospective studies showed a varying recurrence 
rate of 0–17% during a followup duration of 10–30 months. 
Studies with the shortest followup reported the lowest recur-
rence rates.4-7 The number of patients who underwent a 
TURP afterwards in our present study (18%) is comparable 
with what is reported in the literature, which is 12–34%.6,8 

Our study showed a longer operating time and the length 
of in-hospital stay in the group who underwent a TURP 
simultaneously with cystolithotripsy. Nevertheless, the com-
plication rate was not higher in this group. Known complica-
tions that may occur in the short-term after a TURP are acute 
urinary retention (4.5%), clot retention (4.9%), and urinary 
tract infection (4.1%).11 Long-term complications are retro-
grade ejaculation (65.4%), bladder neck sclerosis (4.7%), 
urethral stricture (3.8%), and persistent urgency (2.2%).11,12

 In our opinion, the short- and long-term complications of 
a TURP should be considered when counselling the patient 
to perform a TURP simultaneously with a cystolithotripsy. 

Significant preoperative LUTS or a large postvoid residual 
urine volume may lead to perform TURP simultaneously 
with cystolithotripsy. However, these parameters are out of 
this manuscript’s focus and are not reported. O’Conner et 
al examined this effect in detail.6 In their prospective study, 
medical treatment of BPH combined with surgical treatment 
of a bladder stone led to a substantial reduction in IPSS (18 

vs. 9) and postvoid residual urine volume (350 vs. 170 cc). 
They conclude that a cystolithotripsy without TURP, in com-
bination with medical therapy, might result in a significant 
reduction of LUTS.

A relevant limitation of our study is its retrospective 
nature. As a result, there was insufficient data on preopera-
tive prostate volume, and the pre- and postoperative micturi-
tion analysis of patients. Therefore, it cannot be ruled out that 
the NNT of seven would be different if a randomized trial 
had been carried out with complete data. The strength of the 
present study is the number of patients included and the long 
followup time, which were respectively higher and often 
longer compared to previous studies described in literature. 

Conclusions

In this multicenter, retrospective, cohort study, a simulta-
neous TURP in patients who underwent a cystolithotripsy 
showed a trend towards a protective effect on the need for 
re-cystolithotripsy. Of the patients who did not undergo a 
TURP, 81% had no recurrence of a bladder stone at 48 
months’ followup. Shared decision-making is key in deter-
mining whether to perform a TURP simultaneously in 
patients undergoing cystolithotripsy.

Competing interests: Dr. Wijffelman has received payment from Olympus for organizing and 
speaking at a prostate enucleation expert meeting. No other authors report any competing personal 
or financial interests related to this work. 

Acknowledgment: The authors would like to thank Prof. Dr F.R. Rosendaal for his professional 
guidance in statistics.

This paper has been peer-reviewed.

References

1.	 Schwartz BF, Stol ler ML. The vesical calculus. Urol Cl in North Am  2000;27:333-46. 
https://doi.org/10.1016/S0094-0143(05)70262-7

2.	 Douenias R, Rich M, Badlani G, et al. Predisposing factors in bladder calculi. Review of 100 cases. Urology 
1991;37:240-3. https://doi.org/10.1016/0090-4295(91)80293-G

Table 4. Long-term outcomes

Cystolithotripsy with 
TURP (n=38)

Cystolithotripsy 
without TURP (n=89)

RR (95% CI) p

Re-cystolithotripsy 2 (5%) 17 (19%) 0.28 (0.07–1.13) 0.06

Urinary retention (>30 days after the procedure) 3 (8%) 9 (10%) 0.72 (0.88–1.15) 1.0

Median time till urinary retention (months) 21.8 4.5 – 0.75

Re-TURP 6 (16%) 16 (18%) 0.88 (0.37–2.07) 1.0
CI: confidence interval; RR: relative risk; TURP: transurethral resection of the prostate. 



CUAJ • July 2021• Volume 15, Issue 7 E365

Effect of simultaneous TURP/cystolithotripsy on bladder stone recurrence

3.	 McConnell JD. Benign prostatic hyperplasia. J Urol 1994;152:459-60. https://doi.org/10.1016/
S0022-5347(17)32762-3

4.	 Millan-Rodriguez F, Izquierdo-Latorre F, Montlleo-Gonzalez M, et al. Treatment of bladder stones 
without associated prostate surgery: Results of a prospective study. Urology 2005;66:505-9. 
https://doi.org/10.1016/j.urology.2005.03.072

5.	 Yoshida T, Kinoshita H, Nakamoto T, et al. Conservative treatment for benign prostatic hyperplasia in patients 
with bladder stones. Urology 2015;86:450-3. https://doi.org/10.1016/j.urology.2015.04.022

6.	 O’Connor RC, Laven BA, Bales GT, et al. Non-surgical management of benign prostatic hyperplasia in men 
with bladder calculi. Urology 2002;60:288-91. https://doi.org/10.1016/S0090-4295(02)01698-9

7.	 Tzortzis V, Aravantinos E, Karatzas A, et al. Percutaneous suprapubic cystolithotripsy under local anesthesia. 
Urology 2006;68:38-41. https://doi.org/10.1016/j.urology.2006.01.073

8.	 Philippou P, Volanis D, Kariotis I, et al. Prospective comparative study of endoscopic management of bladder 
lithiasis: Is prostate surgery a necessary adjunct? Urology 2011;78:43-7. https://doi.org/10.1016/j.
urology.2010.10.035

9.	 Mebust WK, Holtgrewe HL, Cockett AT, et al. Transurethral prostatectomy: immediate and postopera-
tive complications. Cooperative study of 13 participating institutions evaluating 3885 patients. J Urol 
2002;167:5-9. https://doi.org/10.1016/S0022-5347(05)65370-0

10.	 Oelke M, Bachmann A, Descazeaud A, et al. EAU guidelines on the treatment and followup of non-neuro-
genic male lower urinary tract symptoms including benign prostatic obstruction. Eur Urol 2013;64:118-40. 
https://doi.org/10.1016/j.eururo.2013.03.004

11.	 Ahyai SA, Gilling P, Kaplan SA, et al. Meta-analysis of functional outcomes and complications following 
transurethral procedures for lower urinary tract symptoms resulting from benign prostatic enlargement. 
Eur Urol 2010;58:384-97. https://doi.org/10.1016/j.eururo.2010.06.005

12.	 Madersbacher S, Marberger M. Is transurethral resection of the prostate still justified? BJU Int 
1999;83:227-37. https://doi.org/10.1046/j.1464-410x.1999.00908.x

Correspondence: Dr. Sander Mekke, Department of Urology, Haga Teaching Hospital, The Hague, 
The Netherlands; sandermekke@hotmail.com


