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Purpose: We aimed to assess the value of video-urodynamic study (VUD) in the identification
of lower urinary tract voiding dysfunction in female recurrent urinary tract infections (UTIs).
Patients and methods: A total of 54 women with recurrent UTIs who underwent VUDs
between 2013 and 2015 were analyzed. They were carefully evaluated by complete history,
voiding diary, physical investigation, urosonography, and VUDs.

Results: Neurogenic and non-neurogenic voiding dysfunctions were found in 4% and 63% of
women respectively. Detrusor sphincter dyssynergia, detrusor underactivity, and a combination
of both were found in 17% (nine of 54), 22% (12 of 54), and 11% (six of 54) of women, respec-
tively. Overactive bladder syndrome was determined in 28% (15 of 54) of women. Reduction in
the maximal urinary flow rate to less than 15 mL/s and post-void residual volume were revealed in
63% (34 of 54) and 54% (29 of 54) of women, respectively. Stress urinary incontinence was noticed
in 39% (21 of 54) of women with a median pad usage of three pads (range: 1-15) daily. Urgency
and nocturia were complaints in 54% (29 of 54) and 43% (23 of 54) of women, respectively. The
median voiding frequency and nocturia episodes were 744 (1-13) and 143 (0-12), respectively.
Conclusion: Dysfunctional voiding can encourage the formation of recurrent UTIs in the
female. The VUDs are the investigation of choice to diagnose voiding dysfunction.
Keywords: urodynamic study, recurrent urinary tract infection, voiding dysfunction

Introduction

Recurrent urinary tract infections (UTIs) are one of the most common nosocomial
acquired bacterial infections among adult women of all ages. Several studies have
shown that at least 50% of women will experience at least one UTI episode in their
lifetime.'*

The etiology of UTIs is not definitively cleared. Several pathogen-related factors
and behavioral risk factors can encourage the recurrence of UTIs in women.* Earlier
groups have shown that besides anatomical conditions of the urinary tract, urodynamic
disorders are characteristic for recurrent UTIs.!*3 A further group reported a prevalence
of voiding dysfunction in women of 2%-25%.° The voiding dysfunction can lead to
recurrent UTIs in up to 42% of patients.'

A video-urodynamic study (VUD) is the investigation of choice to identify lower
urinary tract dysfunctions by evaluating the storage and emptying function of the blad-
der and showing the interaction between the external urethral sphincter and detrusor
muscle. Carlson et al found detrusor instability in 42% of the patients suffering from
recurrent UTIs.> Aliaev et al determined detrusor underactivity (DU) and overactive
bladder (OAB) in 39% and 42%, respectively, of patients with recurrent UTIs.’

We hypothesized that dysfunctional voiding can lead to recurring UTTIs in the female.
Our aim was to evaluate the clinical significance of VUD and the incidence of voiding
dysfunctions in the women suffering from recurring UTIs.
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Patients and methods

We analyzed the urodynamic findings in 54 women with
recurrent UTIs between July 2013 and February 2015,
retrospectively.

The diagnosis of recurrent UTIs was made using the
standards recommended by the European Association of Urol-
ogy (EAU) Guidelines on Urological Infections.® We included
women with at least three episodes of UTIs documented by urine
culture during the preceding 12 months and who underwent at
least one VUD. We excluded the women with known anatomic
abnormalities of the urinary tract such as urethra stricture and
vesicoureteral reflux, women who received immunosuppres-
sive treatment, pregnant women, and those with nonbacterial
urinary tract infection, from the study. The diagnosis of UTI
was made in the women, who had clinical signs such as dysuria,
leukocyturia, and bacteriuria (=10° colonies/mL).

The evaluated data were prospectively collated and
included: women demographics (age) and lower urinary tract
symptoms (LUTS) such as voiding frequency, nocturia epi-
sodes, and irrepressible urgency. We also assessed the urine
culture results and the instigated treatment after VUD. The UTIs
were diagnosed via urine sediment and culture. All women
were evaluated via complete history, voiding diary, physical
investigation, sonography, and VUD. The study was approved
by the Ethics Committee of the University Medical Center
Goettingen (permit 5/4/15). Informed consent from individual
participants was not required for this type of study.

All VUDs were performed by an expert urogynecologist
using a standardized practice in accordance to the recom-
mendations of the International Continence Society (ICS).°
We performed VUD to measure cystometric variables and
to detect voiding disorders. The following variables were
measured during the VUD: cystometric bladder capacity,
maximum flow rate (Q__ ), post-void residual (PVR) volume,

detrusor pressure at Q (P, ), and external urethral sphincter

max \ det
electromyography. Definitions of urodynamic disorders were
also made using the recommendations of ICS.’

After processing the VUD, the women were followed up
routinely at 3, 6, and 12 months by the same urogynecologist.
The women in these practices were asked at each post-VUD
visit about LUTS, voiding frequency, nocturia, and urgency.
At follow-up visits, women were assessed via urinalysis and

microbiological investigations.

Statistics

The data were analyzed using the Statistical Package for the
Social Sciences (SPSS, Inc., Chicago, IL, USA) program.
We used a Student’s #-test for continuous data and chi square

test for dichotomous data. The significance level was set at
a P-value of less than 0.05.

Results

The median age of the women was 65119 years (20-83 years).
Neurogenic and non-neurogenic voiding dysfunctions were
found in 4% (two of 54) and 63% (34 of 54) of women
respectively. Reduction in the maximal urinary flow rate to
less than 15 mL/s and PVR were identified in 63% (34 of
54) and 54% (29 of 54) of women respectively. The LUTS
are described in Table 1.

Using VUD, detrusorsphincterdyssynergia (DSD) and
DU were found in 17% (nine of 54) and 22% (12 of 54) of
women, respectively. A combination of DSD and DU was
diagnosed in 11% (six of 54) of women. The OAB syndrome
was determined in 28% (15 of 54) of women. Stress urinary
incontinence was noticed in 39% (21 of 54) of women
with a median pad usage of three pads (range: 1-15) daily.
Cystometric parameters are described in Table 2.

In the study, Escherichia coli was responsible for 53% of
the recurrent infection episodes. After VUDs, 41% (22 of 54)
of women received antibiotic prophylaxis with nitrofurantoin
or co-trimoxazole.

Based of urodynamic findings, 13% (seven of 54) of women
with OAB received pharmacological treatment with antimus-
carinic and two women with refractory OAB were treated with
intravesicular botulinum toxin A injection. One woman with
local estrogen vaginal atrophy was treated with local estrogen.
We treated 20% (11 of 45) of women suffering from recurrent
UTIs and DU with cholinergics. All women with DSD received
a combination treatment with biofeedback and tamsulosin. Four
women with moderate and severe stress urinary incontinence
were treated with tension-free vaginal tape placement.

Discussion

Recurrent UTIs are a known distress in women, which
represent a challenge for their health care professionals.
Although several groups try to explain the possible differ-
ent pathophysiologic mechanisms of recurrent UTIs, the
final mechanism is still not well understood."** Recurrent
UTIs are thought to result from a variety of factors,

Table | Lower urinary tract symptoms (LUTS)

Study group (n=54)

Voiding frequency (median + SD [range]) 744 (1-13)
Nocturia >2 (n [%]) 23 (43%)
Nocturia (median * SD [range]) 1+3 (0-12)
Urgency (n [%]) 29 (54)

Abbreviation: SD, standard deviation.
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Table 2 Cystometric parameters

Study group (n=54)
3561208 (30-950)

CBC (mL) (median + SD [range])
Q,... (mL/s) (median * SD [range]) 1249 (2-46)

Q... (P,.) (cmH,0) (median £ SD [range]) 35£21 (5-124)
Abbreviations: CBC, cystometric bladder capacity; SD, standard deviation; Q
maximum flow rate; Q__ (P, ), detrusor pressure at Q__ .

max’

max \' det

including urinary tract malformations, increasing usage of
antimicrobial agents, and voiding dysfunctions.!” Bladder
dysfunction and significant LUTS lead to proliferation of
microorganisms. Bacterial persistence in quiescent intra-
cellular reservoirs, despite treatment of the infection, can
remain in underlying or superficial bladder epithelial tissue
and are capable of causing recurrent UTIs.*!:12 Although the
vast majority of women with recurrent UTIs have a normal
voiding function, urodynamic disorders may be an impor-
tant factor associated with recurrent UTI risk. The voiding
dysfunction may manifest in urgency, frequency, and urinary
incontinence." In the case of urinary incontinence, bacteria
growing around the meatus can be introduced into the urethra
to manifest a UTI.

Recent groups discuss the role of urodynamic disorders
that can predispose to recurrent UTIs.>!° A further group has
shown that recurrent UTIs can be associated with several
functional disorders of LUTS detected by VUD, predispos-
ing women to recurrent UTIs, including DU, DSD, and
OAB.? In our study, we found changes in video-urodynamic
investigations for 67% of women suffering UTIs. The most
common urodynamic disorder was DU. The DU leads to
impaired bladder emptying, reduced urinary flow rate, and
raised PVR volume. Urodynamically, we found a reduced
voiding pressure with the failure of the bladder to empty
efficiently in the women with DU. Rudaitis et al has shown
that abnormal voiding frequency and residual urine are inde-
pendent risk factors for recurrent UTISs in girls.!? On the other
hand, he indicated that none of the urodynamic factors was
significantly associated with recurrent UTIs. Mazzola et al
reported that the most frequent isolated voiding abnormali-
ties in younger women with recurrent UTIs were infrequent
voiding, dysfunctional voiding, and poor fluid intake.!* The
permanent LUTS during infection free episodes were noted
in 52% of women with recurrent UTIs in our study. The
LUTS can be caused by OAB or permanent residual urine
due to DU, DSD or the combination of both.

Therefore, the correct knowledge of the microbiological
characteristics is of paramount importance for an adequate
management of recurrent UTIs. The analysis of antimicrobial

investigations found E. coli to be the most diagnosed bac-
terium in our study. The binding to the urothelial surface of
uropathogenic E. coli increases their ability to colonize and
persist in the urogenital tract.'"* The E. coli is the most com-
mon organism causing UTIs, responsible for approximately
85% of UTIs.!*13

The VUD is the most specific investigation in the diag-
nosis of lower urinary tract function. The diagnosis and
treatment of lower urinary tract dysfunctions in the women
with recurrent UTIs is very important to decrease the infec-
tion episodes. The micturition disturbances and functional
dysfunctions of the lower urinary tract coexist with recur-
rent UTIs. Based on the urodynamic results of the study,
we believe that recurrent UTIs may not be the cause but the
consequence of functional disorders of bladder and/or ure-
thra. In turn, inflammation of the bladder wall can support a
dysfunction of the lower urinary tract.

There are a few limitations to our study. The number of
enrolled patients in the study was small (n=54). Our study
is further limited by its retrospective nature and the lack of
a control group.

Conclusion

Recurrent UTIs may be encouraged by functional disorders of
the lower urinary tract. Video-urodynamic evaluation would
offer valuable information to confirm the diagnosis of voiding
dysfunction in the women suffering from recurrent UTIs.
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