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Abstract

Objectives: Recurrent urinary tract infection is common in adult females. This study aimed at identifying lower urinary tract ab-
normalities in females with recurrent urinary tract infections based on cystoscopy findings and evaluating the diagnostic yield of
cystoscopy in these patients.

Methods: In this cross-sectional study, females (above 18 years) with recurrent urinary tract infection, who were referred to the urol-
ogy clinic of Kerman University of Medical Sciences, Iran, in 2014 to 2016, were evaluated. After collecting demographic information,
urine culture and urinary tract ultrasonography were performed for all patients; those with gross or microscopic hematuria, ab-
normality in imaging, neurogenic bladder, genitourinary cancer, and congenital urinary tract abnormality were excluded. Eligible
patients underwent urethrocystoscopy, and the findings were recorded. Associations between clinical risk factors and abnormal
findings were analyzed.

Results: Of the 88 patients (mean age of 48 years), who underwent urethrocystoscopy, urinary tract abnormalities were reported in
36 (40.9%) patients, among whom 19 (21.5%) and 17 (19.4%) had clinically significant and non-significant abnormalities, respectively.
Significant abnormalities included 14 cases of urethral stricture, one case of mesh erosion into the urethra, one case of periurethral
gland abscess, two cases of bladder diverticulum, and one case of refluxing ureteral orifice.

Conclusions: Although the majority of urinary tract abnormalities among females with recurrent urinary tract infection could be
identified via imaging modalities, yet, it seems that cystoscopy is an appropriate method for the diagnosis of urinary tract disorders

in some cases, especially in patients, who are unresponsive to common treatment strategies.
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1. Background

Urinary Tract Infection (UTI) is one of the most com-
mon infections in females and is considered a challenge
among physicians, imposing major costs on healthcare
systems (1). Every year, almost 10% of females experience
one episode of UTI, and 53% above the age of 55 years and
36% of younger females report a recurrence within one
year (2, 3). Recurrent UTI is symptomatic UTI that follows
the resolution of an earlier episode after appropriate treat-
ment and is defined as two or more infections during a six-
month period or three or more infections in one year (2, 4,
5). Recurrent UTI is quite common among females and has
major impact on patient quality of life and can lead to sex-
ual disorders and reduced social function (6).

Recurrent UTI is divided to two categories; “reinfec-
tion” and “bacterial persistence”. Reinfection occurs at ir-
regular intervals and is caused by different organisms out-

side the urinary tract, while bacterial persistence occurs
at regular intervals and is caused by the same organisms
within the urinary tract (7-9).

The majority of rUTIs are believed to be reinfections
and are much more common in females without urologic
abnormality; in contrast, bacterial persistence may occur
in females with structural abnormalities or with a foreign
body in the urinary tract.

Diagnostic evaluations for rUTI include history-taking
and physical examination, which involve assessing the pa-
tient for risk factors and confirming the presence of a bac-
terial UTL. Further investigations are generally unnecessary
in patients with a history of uncomplicated lower rUTI, and
imaging modalities and cystoscopy have a low diagnostic
yield (10-13); however, a small number of females with rUTIs
have abnormalities of the urinary tract, including urolithi-
asis, urethral stricture, diverticulum or a foreign body. In
these patients, the causes of the rUTI should be found and
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corrected to potentially cure these patients (9); imaging
modalities and invasive methods, such as cystoscopy, can
also be helpful in these cases (14, 15).

Currently, non-invasive investigations, such as ultra-
sound are often performed to exclude abnormality of the
urinary tract, yet the role of cystoscopy remains unclear.

Given the currentlack of evidence and well-established
guidelines regarding which females with rUTI warrant cys-
toscopy and considering the scarcity of research on the ad-
vantages of cystoscopy in females with recurrent UTL

2. Objectives

The current researchers aimed at evaluating the role
of cystoscopy in the determination of clinically significant
pathology in females with rUTIs and the predictive value of
risk factors in cystoscopy findings.

3. Methods

This cross-sectional study was performed on females
older than 18 years old with a diagnosis of recurrent UT]I,
who were referred to the urology clinic of Kerman Univer-
sity of Medical Sciences, Kerman, Iran between 2014 and
2016. The inclusion criteria were as follows: 1) a history
of at least two episodes of UTI over the past six months
or at least three episodes of UTI in one year; 2) normal ab-
dominopelvic imaging; and 3) a willingness to participate
in the study. The exclusion criteria were as follows: 1) hema-
turia; 2) neurogenic bladder; 3) genitourinary cancer; 4)
congenital urinary tract abnormality; and 5) an unwilling-
ness to continue the study for any reason.

A total of 88 eligible patients were recruited in the
study via accessible sampling. Before the study, the re-
search team fully explained the study objectives and meth-
ods to the participants and assured them about the con-
fidentiality of the data. After obtaining consent forms
from the patients, history taking and physical examina-
tions were carried out. Demographic data and clinical risk
factors were recorded. Complete urinalysis testing and
urine culture were performed for all patients.

Cystoscopy was performed on patients under local
anesthesia or sedation in the lithotomy position using a
semi-rigid cystoscope (No. 17) with a 30° lens. Urinary
tract disorders that were evaluated using a cystoscope, in-
cluded significant abnormalities, such as urethral stric-
ture, bladder diverticulum, fistula, ulcers, stones, foreign
bodies, ureteral orifice abnormality and abscesses, while
non-significant abnormalities included bladder mucosal
changes. Bladder biopsy was performed for patients with
suspicious bladder mucosal lesions.

The data were analyzed using SPSS version 21. For sta-
tistical analysis, descriptive and analytical (Chi-square test,
Fisher’s exact test, and t-test) tests were performed.

4. Results

In this study, 88 eligible patients underwent cys-
toscopy. The mean age of the patients was 48.33 years
(range: 18 to 70 years) and the mean Body Mass Index (BMI)
was 25.7 kg/m?; the mean age of the participants during the
firstepisode of infection was 31years (range: 10 to 42 years).
Based on the findings, the mean frequency of UTI was five
times per year. In total, 80% of the patients were married,
and 54% did not use contraceptive methods; the mean par-
ity among the participants was three. In addition, 22% of
the patients had a history of pelvic organ prolapse, 37% had
a history of pelvic surgeries, and 46% were menopausal (Ta-
ble1).

Table 1. Frequency Distribution of Patients According to Demographic Characteris-
tics

Variable Frequency Percentage
Marital status
Married 80 90.9
Single 8 9.1
Use of contraceptive methods
Yes 34 38.6
No 54 61.4
Types of prevention methods for affected
women
Contraceptive pills 26 76.4
Natural 5 14.7
Condom 3 8.9
Pelvic organ prolapse
Yes 22 25
No 66 75
History of prolapse surgery and
hysterectomy
Yes 37 42
No 51 58
Menopause status
Yes 46 52.2
No 42 47.8

In the present study, among 88 patients undergoing
cystoscopy, 36 (40.9%) had urinary tract abnormalities.
In total, 19 (21.5%) patients had significant abnormalities,
while 17 (19.4%) had clinically non-significant abnormali-
ties. Significant abnormalities included 14 cases of ure-
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thral stricture, one case of mesh erosion in the urethra,
one case of periurethral gland abscess, two cases of blad-
derdiverticulum, and one case of refluxing ureteral orifice.
Non-significant abnormalities included 17 cases of bladder
mucosal change, of which 11 underwent bladder biopsy, in-
cluding seven cases of squamous metaplasia, two cases of
cystitis cystica, one case of chronic cystitis, and one case of
cystitis glandularis. Other cases included trabeculation of
the bladder mucosa(five cases)and bladder glomerulation
(one case) (Table 2).

Table 2. Determination of Females Cystic Findings with Recurrent Urinary Tract In-
fections

Cystoscopy Finding Frequency Percentage
Non-specific findings
Bladder mucosal changes 17 19.3
Proprietary findings
Stenosis 14 15.9
Bladder diverticulum 2 2.2
Pre urethral gland abscess 1 11
Mesh erosion in urethral 1 11
Ureteral changes (reflux) 1 11
Urinary system stones (] 0
Urinary system tumors 0 0
Diverticulum urethral [¢] o]
Urethral external object (0] 0
Biopsy
Yes 1 12.5
No 77 87.5
Types of biopsy findings
Squamous metaplasia 7 63.6
Cystitis cystica 2 18.1
Cystitis glendolaris 1 9
Chronic cystitis 1 9

Evaluation of the relationship between risk factors and
cystoscopy findings revealed that only the patient’s age at
the first episode of urinary infection was associated with
the frequency of urethral stricture (P = 0.008); mean age
during the first episode of urinary infection was signifi-
cantly higher in patients with urethral stricture compared
to those without urethral stricture (Table 3). In addition,
the findings revealed that cystoscopy findings were not
related to parameters, such as BMI, age, marital status,
the use of contraceptive methods, parity, pelvic organ pro-
lapse, history of pelvic surgery, the frequency of UTI per
year, or menopausal status in females with recurrent UTI
(P> 0.05).
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Table 3. The Relationship Between Urethral Stenosis and the Age of the First Episode
of Urinary Tract Infection in Females with Urinary Tract Infection

Variable Mean Standard Deviation P Value
Urethral stenosis 0.008
Yes 38.24 9.90
No 30.43 10.48

5. Discussion

The purpose of this study was to determine the advan-
tages of cystoscopy for the diagnosis of urinary tract dis-
orders in females with recurrent UTI. Although the major-
ity of urinary tract disorders could be identified via imag-
ing examinations, some abnormalities could be diagnosed
more efficiently via cystoscopy.

In the present study, among 88 patients undergoing
cystoscopy, 19 (21.5%) cases had significant abnormalities
in cystoscopy, including 14 cases of urethral stricture, one
case of mesh erosion in the urethra, one case of peri-
urethral gland abscess, two cases of bladder diverticulum,
and one case of refluxing ureteral orifice.

Lawrentschuk et al. retrospectively investigated the di-
agnostic yield of cystoscopy in 118 patients with recurrent
UTL. Nine (8%) females had clinically significant abnormal-
ities, including urethral stricture (six), bladder calculus
(one), bladder diverticulum (one), and colovesical fistula
(one)(16).

Moreover, in the mentioned study, only one case was
missed by imaging; therefore, when compared to cys-
toscopy, imaging had a high negative predictive value
(99%), indicating that imaging may be useful in contribut-
ing to a decision not to perform cystoscopy if the findings
are normal. Additionally, the authors noted that the pos-
itive predictive value was low for risk factors in predict-
ing cystoscopy findings and concluded that females with-
out clinical risk factors for recurrent UTI and with normal
imaging findings could omit cystoscopy. However, the au-
thors mentioned that cystoscopy should be considered if
the females were in a subgroup having clinical risk factors
or abnormal imaging results.

In the current study, patients with recurrent UTI, who
had normalimaging (ultrasonography)results were evalu-
ated via cystoscopy; however, although the imaging results
were normal, this research detected a significant abnor-
mality in 21.5% of these patients, indicating that even when
ultrasonography findings are normal, cystoscopy findings
can be abnormal.

In another study by Howles et al., the diagnostic per-
formance of flexible cystoscopy in patients with profound
lower urinary tract symptoms, recurrent urinary tract in-
fection, and pain were examined retrospectively (17). Thir-
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teen (11.5%) out of 113 patients had significant cystoscopy
findings, including bladder cancer (1), urethral stricture
(9), and intravesical calculi (4). Clinically relevant abnor-
malities were found in 11.5%,19.3%, and 0% of patients with
profound lower urinary tract symptoms, recurrent UTI,
and pain, respectively. In cases with recurrent UTI (15 fe-
males and eight males), bladder calculi were diagnosed in
two and urethral stricture in three male patients, and only
one significant abnormality (urethral stricture) was diag-
nosed in the subgroup of females, resulting in a 6.7-% diag-
nostic yield for this group.

In the mentioned study, cystoscopy was recommended
for patients with profound lower urinary tract symptoms
and recurrent UTL In addition, the frequency of urinary
tract disorders was significantly higher in males (17).

Additionally, malignancy was only reported in one pa-
tient with profound lower urinary tract symptoms. In com-
parison, no malignancy was reported in the current study,
although three patients had pre-malignancy findings, in-
cluding cystitis cystica (two cases) and cystitis glandularis
(one case), which required further follow-ups; in fact, the
authors would not have been able to diagnose these condi-
tions without cystoscopy.

In a recent study, Pagano et al. reported the over-
all yield of cystoscopy in detecting clinically significant
pathology when compared to imaging alone in females
with recurrent UTL A total of 163 patients underwent
cystoscopy, among whom 133 were assessed via imaging
modalities (renal/bladder ultrasound or abdominopelvic
Computed Tomography (CT). Among the patients sub-
jected to imaging, 21 significant abnormalities were noted
in 18 patients (13.6%). Overall, cystoscopy identified nine
(5.5%) significant clinical findings (non-specific findings,
such as cystitis cystica were not considered positive find-
ings); of these, only five (3.8%) cases were uniquely identi-
fied by cystoscopy and were missed by imaging modalities
(one case of bladder diverticulum, two cases of urethral
stenosis, one case of a foreign body with intravesical suture
material, and one case of carcinoma in situ) (18).

In that study, abdominopelvic imaging was recom-
mended to all patients, and the findings were compared
with cystoscopy results. In contrast, in the current study,
only patients with normal imaging (ultrasound) were re-
cruited, and patients with abnormal imaging were ex-
cluded from the study. Moreover, in the mentioned study,
patients in the high-risk group (kidney transplant, im-
munodeficiency, previous urogenital surgeries, and uri-
nary tract stones) were not associated with a higher risk
of abnormal cystoscopy or a higher risk of abnormal imag-
ing. Similarly, in the current study, the authors did not find
an association between risk factors, such as pelvic organ
prolapse or prior urogynecologic surgery and abnormal

Cystoscopy.

Some causes of recurrent UTI are curable, and the aim
of evaluating females with bacterial persistence is to dis-
cover these correctable causes. In the present study, 17 of 36
patients with abnormal cystoscopy findings were fully re-
covered after treatment, showing the effectiveness of cys-
toscopy for the diagnosis and treatment of some patients
with recurrent UTL

Moreover, one patient, who had received different
treatments for recurrent UTI without any improvement,
was referred to the clinic of the current research. After con-
firming the erosion of sub-urethral mesh into the urethra,
the patient underwent surgical treatment and was cured.
This case demonstrates that some causes of infection are
treatable in patients with complaints of recurrent UTIL.

On the other hand, two patients had small bladder di-
verticula without the need for intervention, and 17 of 36
patients had non-specific cystoscopy findings, of whom 11
underwent bladder biopsy, including seven cases of squa-
mous metaplasia, two cases of cystitis cystica, one case of
chronic cystitis, and one case of cystitis glandularis. These
patients did not need clinical intervention.

Considering the scarcity of cystoscopy findings, which
are not reported in imaging assessments, determining the
importance of cystoscopy in cases with recurrent UTI re-
quires further analysis.

Although cystoscopy seems to cause discomfort, pain,
hematuria, infection, and anesthesia-related complica-
tions in patients, cystoscopy could help discover some cur-
able causes of recurrent UTI, especially in patients with
atypical presentations, such as obstructive symptoms or
urinary incontinence. The current researchers suggest
thatalarge cohort study of cystoscopy be conducted on pa-
tients with recurrent UTI and that different risk factors are
examined to define the predictive value of risk factors for
abnormal findings in cystoscopy and to define when cys-
toscopy is necessary for recurrent UTIL.

5.1. Conclusions

Although the majority of cystoscopy findings in recur-
rent UTI are normal, the diagnosis of some urinary tract
disorders is not possible through common imaging proce-
dures; therefore, cystoscopy can be effective in some cases
of recurrent UTL In particular, this modality can be use-
ful for patients, who are referred to urological clinics due
to persistent infections that do not respond to common
forms of therapy or for patients with atypical presentation.
Cystoscopy can demonstrate some curable causes of recur-
rent UTI and determine possible pre-malignancies or ma-
lignant lesions and guide patient follow-ups.
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