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SUMMARY
Objective: The aim of this study was to evaluate patients presented with acute urinary retention and found to have

bladder stones.

Method: The records of 27 adult male patients presented to the emergency clinic with acute urinary retention between
October 2011 and December 2017 were examined retrospectively. Patients' age, stone size, etiologic factors and

treatment modalities were analyzed.

Results: All patiens were male and the mean age was 60.41+15.71 (19-86) years. The main complaint of all patients
was acute urinary retention. In addition, one patient had a feeling of fullness in the rectum, three had bilateral flank
pain, five had high fever and four had renal failure. A total of nine (33.3%) patients were found to have stones localized
in anywhere in the urinary tract along with bladder stones. All patients who had urogenital pathology pose a risk for
bladder stone formation. The most common pathology was prostatic hyperplasia seen in 19 (70.4%) patients.
Conclusions: We are of the opinion that it is very important to consider bladder stones among the preliminary

diagnoses in patients presenting with acute urinary retention.

Keywords: Acute urinary retantion, bladder, stone

Amag:

Y ontem:

Bulgular:

Sonuc:

Anahtar sozciikler:

INTRODUCTION

Acute urinary retention is an urologic emergency
characterized by a sudden inability to pass urine
even though the bladder is full (1). The
pathophysiology of acute urinary retention is
complex and multifactorial. Pathology may occur

in the bladder wall or in the motor innervation to
the detrusor muscles, as well as in cases where the
urine flow is mechanically blocked. The etiology
of acute urinary retention includes many clinical
conditions such as benign prostatic hypertrophy,
urethral strictures, pelvic organ prolapses, pelvic
traumas, lower urinary tract stone diseases,




diabetic neuropathy, multiple sclerosis, central
nervous system tumors, bladder neck stenosis,
spinal cord injury, bladder and prostate cancers
(1-3). Most patients with acute urinary retention
are elderly men. The main reason for this
condition is prostatic hyperplasia as its prevalence
rises with increasing age. Approximately 10% of
men in their 70s and nearly 33% in their 80s will
develop acute urinary retention at least for once
(4). A clinical study in the United States showed
that the overall incidence of acute urinary
obstruction was between 4.5 and 6.8 per 1000
men (5).

The history of bladder stones dates back to
ancient times (6). The diagnosis is usually made
during the investigation of lower urinary tract
complaints in adult patients. However, the cases
may be associated with various clinical outcomes
such as acute urinary retention, renal failure, and
urosepsis (7,8). Endemic bladder stones are often
observed at early ages in relation to dietary habits.
However, bladder stones are secondary to bladder
outlet obstruction in western societies, especially
in men, as the frequency increases with advancing

age (9).

The number of previous publications
evaluating bladder stones in patients presenting
with acute urinary retention seems to be highly
limited. In this retrospective study, we aimed to
investigate adult male patients who presented with
acute urinary retention and diagnosed with
bladder stones.

MATERIAL AND METHODS

We retrospectively analyzed the records of 27
adult male patients presented to the emergency
clinic with acute urinary retention and diagnosed
with bladder stones in the analysis following the
interventions performed between October 2011
and December 2017. The evaluation was carried
out through medical history form, physical
examination, urinalysis, routine biochemical tests,
direct  urinary  system  graphy, urinary
ultrasonography, non-contrast tomography and
cystourethroscopy. Our retrospective analysis
included age, stone size, etiologic factors and
treatment modalities of the patients were
retrospectively analyzed. Patients with missing
data were excluded from the study. The study was
carried out in Tokat State Hospital (Ethics
Committee number: 18-KAEK-268).

In the first step, we considered urethral
catheter, for urinary diversion. When urethral
catheterization failed, a suprapubic cystostomy
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catheter was applied percutaneously. Before the
cystostomy procedure, all patients underwent a
detailed ultrasonography for contraindications.
There was no hindrance for performing the
procedure. Urine cultures were obtained from all
patients, and broad-spectrum antibiotics were
started.

All the patients underwent cystourethroscopy
under elective conditions to confirm the diagnosis
and to analyze the etiological factors. The
endourological interventions were performed by
applying a 2% lidocaine gel intraurethral in a
lithotomy position via a 0-degree lens passing
through a 19.5 Fr or 22 Fr endoscope. The
treatment procedures were shaped by the size of
the stone, the general condition of the patient and
the etiological factors. The treatment involved
internal urethrotomy, endoscopic bladder neck
incision, transurethral  prostatectomy, open
prostatectomy, endoscopic and open
cystolithotomy procedures. All these procedures
were performed under sterile conditions with
general or spinal anesthesia.

Statistical Analysis

SPSS (Statistical Package for the Social
Sciences in PASW Statistics, SPSS Inc., Chicago,
IL, USA) version 18.0 software was used for data
analysis. Continuous data of patients were
expressed as the mean + standard deviation
(minimum-maximum) whereas categorical data
were expressed as frequencies and percentages
(%). The Pearson chi-square test or Fisher’s exact
test was used to comparing proportions for
detected microorganisms, stone sizes and
etiological factors. Fisher’s exact test was used
when the expected value in one or more cells was
less than 5.0 in the crosstab. A p value of less than
0.05 was considered statistically significant.

RESULTS

Twenty-seven patients presented with acute
urinary retention and diagnosed with bladder
stones were included in the study. All of the
patients included in the study were men whose
age range was 19-86 years and the mean age was
60.41+ 15.71 years. The main symptom noted in
all patients was acute urinary retention. Besides,
one patient experienced a feeling of rectal
fullness, three had bilateral flank pain, five had
high fever and four had renal failure. Urinary tract
infection was detected in 16 (59.3%) cases. The
distribution of microorganisms in culture-positive
urine samples demonstrated that ten patients had
Escherichia  coli, three  had Klebsiella
pneumoniae, two had Proteus mirabilis and one



patient was found to have Candida albicans (Table
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1).

Table 1: Numbers and percentages of isolated microorganism

Pathogen n % *P value
Escherichia coli 10 62.5

Klebsiella pneumoniae 3 18.75

Proteus mirabilis 2 125 P<0.001
Candida albicans 1 6.25

% Fisher exact test, *statistically significant

Urine culture was positive in 16 (59.3%) patients

Twenty of the patients evaluated in the study
were observed to have only one stone, while four
had multiple stones. Of the remaining three
patients, one had two stones and two had three
stones. The mean stone size was 50.96 + 17.33
(20-80) mm. Nine (33.3%) of the 27 patients were
found to have stones anywhere in the the urinary
tract together with bladder stones. Of these nine
patients, three had renal stones, five had urethral
stones and one had proximal ureteral stones.

In the etiological factor analysis, urethral stricture
was detected in five patients with both urethral
and bladder stones. Three of them had frequently
recurrent urethritis and two had a history of
endoscopic ureteral stones. These patients
underwent internal urethrotomy and endoscopic
cystolithotripsy. In addition, bladder neck stenosis
was observed in three patients. Two of them had
posterior urethral rupture after a fall from a
height, and one had a history of open
prostatectomy. Endoscopic bladder neck incision
and endoscopic cystolithotripsy were performed
in these patients. The remaining 19 patients had

Table 2: Etiological factors

prostatic hyperplasia (Table 2). A total of six
patients underwent open prostatectomy and
cystolithotomy. The mean duration of open
surgical procedure was 80.43 & 19.41 minutes.The
mean prostate volume of these patients was 93.33
+ 12.49 g and the mean stone size was 64.17 +
7.79 mm. The rest 13 patients underwent
transurethral  prostatectomy and endoscopic
cystolithotomy. The mean  duration of
endourologic interventions was 55.14 + 16.13
minutes. The mean prostate volume was 60.38 +
12.66 g and the mean stone size was 40.1 + 11.98
mm. Patients with bladder stones were treated
endoscopically. When they were considered as a
whole, the prostate volumes were found to be
47.13 £ 15.23 g and stone size to be 33.6 £ 13.2
mm. These values were significantly low
compared with that of those who underwent open
surgery (p<0.001). All stones were completely
removed from the patients evaluated in our study.
The etiologic factors causing stone formation
were treated.

Factors n % °P value
Prostatic hyperplasia 19 704
Urethral stricture 5 185 P<0.001
Bladder neck stenosis 3 111

P: Chi square test, *statistically significant

DISCUSSION

Urinary tract stone disease is the third
pathological condition affecting urinary system
following urinary infections and prostate diseases
(10). The prevalence of urinary stone disease has
been increasing in the last 20 years causing the
situation to turn into a public health issue that

needs to be handled by health professionals. It is
closely related to many factors such as
geographical region, socio-economic  status,
genetics and dietary habits (11). The prevalence of
urinary system stone varies between 4% and 20%
in economically strong societies (12). In a study
conducted by Akinci et al. in 14 different regions




in our country, the general prevalence of urinary
system stone diseases is reported to be 14.8% and
the incidence 2.2% (13). Uluocak et al. reported
the lifetime prevalence of urinary stone disease as
11.42% in their study performed in our city, Tokat
(14).

Bladder stones constitute 5% of all urinary system
stone diseases and are the most common form of
lower urinary tract stones. Besides, they account
for approximately 1.5% of visits to urology clinics
(15). The clinical presentation of bladder stones
varies according to the size, shape and formation
rate. Age, general condition and gender of a
patient can be counted among other factors
affecting this condition. Patients may present with
very different symptoms such as acute urinary
retention, dysuria, weakening of urine flow,
frequent urination, hematuria, nocturia, and
sensitivity in the suprapubic region. Despite this,
bladder stones may sometimes be found
completely incidentally during imaging (7).
Clinical findings caused by bladder stones are
directly related to patients’ age distribution and
the anatomy of the urinary system. In one of their
studies, Malladad et al. evaluated 42 patients with
bladder stones and reported that abdominal pain
was the most common presentation with a rate of
71% (16). In another study, Abarchi et al.
evaluated 70 patients with bladder stones and
reported that the most common reason for
presentation to the clinic was lower urinary tract
complaints (67%) (17). Only patients with acute
urinary retention were enrolled in our study, and
urinary tract infection was recorded as the most
common secondary pathology.

However, life-threatening outcomes associated
with bladder stones may be seen, though rarely,
especially in patients who remained untreated for
a long time. These clinical conditions include
renal failure as secondary to urinary retention
(18). Similarly, there are studies in the literature
reporting that bladder stones may cause
spontaneous bladder perforations (19). Clinical
studies performed in previous years demonstrate
that complicated urinary tract infections appear to
be the predisposing factor that should be
considered carefully, especially in cases with
neurogenic bladder (8,20). In our study, 14.8% of
the patients were diagnosed with renal failure.
However, none of the patients had any life-
threatening acute pathology in their clinical
follow-up.

Bladder stones are divided roughly into three
categories according to their formation which are
migrant, primary and secondary (15,21). Migrant
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bladder stones occur when the stones in the upper
urinary tract descend to the bladder, while primary
bladder stones are those that arise directly without
any anatomic, functional or infectious cause.
Primary bladder stones are especially seen in
residential areas of lower socioeconomic status.
The majority of affected patients are children
under 5 years of age. The main risk factors for this
important public health problem include low
protein diet, dehydration, use of goat milk and
poor socioeconomic conditions (22). The most
affected regions are the Middle East and North
African countries. In terms of stone components,
ammonium acid, urate, calcium oxalate, uric acid
and calcium phosphate are the most commonly
observed major components, respectively (23). As
for secondary bladder stones, there are many
factors in the etiology such as bladder outlet
obstruction, foreign bodies (suture material,
catheter), pelvic or gynecological surgeries,
chronic bacteriuria, urinary diversions, neurogenic
and metabolic disorders (7,15,21,24-26). 95% of
bladder stones are observed in male patients (27).
In women, urethra is short and wide which may be
considered as a natural protection mechanism for
bladder stone formation. Bladder stones are
observed secondary to the growth of prostate
gland in men older than 50 years of age,
especially those with better living conditions (28).
Tzortzis et al. dealt with 31 patients with bladder
stones and found the most common etiological
factor to be prostatic hyperplasia with a rate of
51.6%. The same study indicated that only 12.9%
of the cases with bladder stones were women (29).
A study by Al-Ansari concluded that 3.1% of the
cases consisted of women (30). Sofer et al.
revealed that prostatic hyperplasia was the most
common pathology (50%) in the pathogenesis of
stone formation in a similar study including 50
patients with bladder stones (31). Another study
by Asci et al. demonstrated that 52.5% of patients
with bladder stones did not have infravesical
obstruction. All patients involved in our study
were men (32). Etiological factors of the cases
were clearly defined, and the most common one
was prostatic hyperplasia. Mostly the stones are
composed of uric acid in uninfected urine, and
struvite in infected urine (33). Some of the
bladder stones are radiopaque and can be detected
directly on the wurinary tract x-ray (27).
Nonetheless, urinary  ultrasonography and
computed tomography are other imaging
modalities commonly used in diagnosis. However,
definitive diagnosis is made by cystoscopic
evaluation (8). In a series of studies including 94
cases, Singh et al. reported that 96.8% of the
stones were observed on direct urinary system



graphy (34). A similar study stated that 96.9% of
the patients had radiopaque stones (30). In our
study, 92.5% of the cases were observed on direct
urinary system graphy in accordance with the
literature.

Treatment of bladder stones is vital in terms of
clinical findings and secondary pathologies with
bladder stones. Among these pathologies,
frequently recurrent urinary tract infections take
the first place. In addition, chronic urinary
retention-induced hydroureteronephrosis and renal
failure may also develop in the long term.
However, bladder stones can also cause malignant
pathologies such as squamous cell carcinoma
secondary to deformations in the bladder surface
epithelium especially due to chronic irritation.

Many different treatment methods have been
described in the treatment of bladder stones.
These treatment modalities include extracorporeal
shock wave lithotripsy (ESWL), transurethral
cystolithotripsy, percutaneous cystolithotripsy,
open or laparoscopic cystolithotomy (15,21). In
the treatment of bladder stones, it is crucial to
eliminate underlying causes as well as stone
clearance. ESWL is a widely used treatment
modality in the treatment of urinary tract stone
disease. Its mechanism is based on the
fragmentation of stones via converting sound
waves from an external source into shock waves
and directing them to the localized stone in the
urinary system (35). ESWL is performed in many
centers since it does not require anesthesia in
patients without any major infravesical
obstruction and is practical in use. Delakas et al.
reported the overall stone-free rate as 94.2% in
their study on the results of ESWL in bladder
stones (36). Similarly, Al-Ansari et al. evaluated
62 cases and reported a success rate of 98.4%
(30). We did not prefer to use the ESWL method
clinically in our study, because all patients had
presented with acute urinary retention and were
catheterized.

Transurethral cystolithotripsy and percutaneous
cystolithotripsy are endourological approaches for
the treatment of bladder stones. Especially with
the common use of holmium laser in many clinics,
the success rates of these endourological
approaches are markedly increased. Nameirakpam
et al. reported a success rate of 100% in their
study evaluating the results of transurethral
cystolithotripsy in 85 patients (37). A study
performed by Uzun et al. dealt with 37 patients
who underwent transurethral holmium laser
cystolithotripsy for bladder stones, and 11.1% of
them were reported to have open surgical
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procedures (38). Postoperative urethral strictures
are the most undesirable complications in
transurethral cystolithotripsy. Urethral strictures
prepare the ground for recurrent bladder stone
formation and lead to increased health
expenditures as a result of frequent visits to the
outpatient clinic. This is directly related to the
prolongation of time and inadequate
fragmentation of stones. Karami et al. evaluated
the results of transurethral cystolithotripsy applied
to 48 patients with bladder stones. A detailed
analysis of their study reveals that all stones were
completely fragmented, and no postoperative
stricture was observed in any of the patients (39).
Major complications the investigators encountered
with can be directly related to the short operation
time and full fragmentation of stones. As for our
study, the endourological treatment modalities
lasted 55 minutes when taken as a whole, and all
stones were perfectly fragmented. Although the
long-term results were not addressed, we did not
encounter any major complications in the intra-
and postoperative periods. We believe that it is
related to the short operation duration and our
clinical experiences. We preferred open surgical
interventions to prevent long-term urethral
damage in patients with large prostate volume and
stone load.

Percutaneous cystolithotripsy is one of the most
common treatment modalities in patients with
bladder stones and a high stone load. In this
approach, an Amplatz sheath is placed, and the
stone is cleaned with a nephroscope with an
appropriate source of energy or grasper/basket
catheters. Tzortzis et al. performed percutaneous
cystolithotripsy in 31 patients with bladder stones
under local anesthesia and reported their success
rate as 96.78%. The same study indicated no
major complications (29). A similar study by
Wollin et al. discussed the results of percutaneous
cystolythotripsy in the treatment of bladder stones
and reported that none of the patients had major
complications and all of them reported complete
stone-free rate (40). We did not perform
percutaneous cystolithotripsy in patients with high
stone load. We believe this is linked to our clinical
experience.

The prevalence of benign prostatic hyperplasia
has been increasing in our geography in direct
proportion to the increasing economic prosperity
and life expectancy. In this context, the incidence
of secondary health problems caused by benign
prostatic hyperplasia is also on the rise. One of
them is the increased risk of bladder stone
formation due to residual urine volume induced
by Dbladder outlet obstruction. When the



relationship between prostatic hyperplasia and
bladder stone formation is evaluated, the risk of
residual urine volume and urinary tract infection
is the first in the pathogenesis. This situation
serves as a core and leads to small crystalline
accumulation in the urine. On the other hand, the
prostate volume and the obstruction of the
prostate tissue caused by bladder output are
correlated with stone dimensions. In our study, it
is clearly seen that direct connection has been
established. Sarica et al. investigated patients with
bladder stones secondary to benign prostatic
hyperplasia and reported that the incidence of
multiple bladder stones was in the range of 25-
30% in this group of patients (41). In 19 (70.4%)
patients included in our study, prostatic
enlargement was observed. Four (21.1%) of these
patients had multiple bladder stones. Although
surgeons previously preferred open surgery
techniques in cases of bladder stones with
prostatic hyperplasia, increasing endourological
innvations have recently led to different
approaches in treatment algorithms. In this
context,  transurethral  cystolithotripsy  or
percutaneous cystolithotripsy are commonly used
together with transurethral resection of the
prostate (42). In the use of endourological or open
operation techniques, surgeon’s experience,
clinical facilities, stone size and the identified
etiologic factors are critical.

Among the limitations can be counted that
biochemical analyses of stones could not be
conducted due to technical defficiencies, the
number of samples was low and the analyses were
carried out retrospectively on patient records.

CONCLUSION

The first step of the treatment algorithms in
patients presenting with acute urinary retention is
proper drainage of the urinary tract with correct
catheterization as an emergency solution.
Following this a correct analysis of etiological
factors is crucial for patients to receive the right
treatment. It should be kept in mind that acute
urinary retention can develop due to multifactorial
etiology. In this context, we believe that bladder
stones should be among the preliminary diagnoses
in male patients presenting with acute urinary
retention.
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