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Comparative study of wire-integrated urethral catheter versus
wire-assisted urethral catheter in difficult male urethral
catheterization: a single-center experience
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Background: This study reports the clinical experience of the wire-integrated urethral catheter (WIUC)
versus wire-assisted urethral catheter (WAUC) in difficult male urethral catheterization.

Methods: The clinical data of 116 male patients undergoing urinary catheterization with WIUC or
WAUC after a failed attempt catheterization in Southwest Hospital from June 2018 to June 2019 were
retrospectively analyzed. The time spent during urinary catheterization, cost of consumables, experience
rating of catheterization methods and materials assessed by medical staff were compared between WIUC
group (n=58) and WAUC group (n=58).

Results: The catheterization succeeded in all 116 patients. The time spent of urinary catheterization
was (4.0£1.6) min in WIUC group and (15.4+3.3) min in WAUC group, and the cost of consumables was
¥400 in WIUC group and ¥706.2 in WAUC group. The medical staff’s experience rating results were 9.0+0.8
vs. 7.80.7 for the catheterization method and 9.3+0.8 vs. 8.0+0.7 for the materials, respectively, in the
WIUC group and WAUC group.

Conclusions: WIUC is reasonably designed and easy to operate and can be used for a variety of clinical

situations.
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Introduction

Urinary catheterization is widely performed in hospital
and is one of the basic clinical skills for medical staff
(1,2). However, male catheterization, in particular, can
be difficult, especially in patients with enlarged prostate
glands or other potentially obstructive conditions in the
lower urinary tract, the anxiety of the patient, or unskillful
manipulation of medical staff (3), which directly affects
the subsequent diagnosis and treatment. Therefore,
improving the urinary catheters or the operation techniques
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is essential for all healthcare personnel to facilitate the
procedures of difficult urinary catheterization. At present,
the combination use of standard Foley catheter and a
guidewire (i.e., wire-assisted urethral catheter, WAUC) is
a widely accepted option for difficult catheterization (4,5).
On this basis, a wire-integrated urethral catheter (WIUC)
(Chongqing Huiquan Technology, China Patent Certificate
No.: Z1.201420099397.X) was invented and has been used
in our center for difficulty catheterization. In this study,

we retrospectively compared the effectiveness and safety
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Figure 1 Procedures of wire assisted urethral catheterization. (A) Insert the guidewire into the urethra; (B) puncture on the tip of the

catheter with 20G cannula; (C) penetrate the end of the guidewire through the needle; (D) insert the catheter along the guidewire into the

bladder; (E) withdraw the guide wire.

of WIUC and WAUC in managing difficult male urethral

catheterization.

Methods
Clinical data

The clinical data of 116 male patients undergoing urinary
catheterization with WIUC or WAUC after a failed
attempt of catheterization in our center from June 2018
to June 2019 were retrospectively analyzed. Patients in
the WIUC group aged 25-90 years (median age 52 years),
among whom 35 patients had benign prostatic hyperplasia,
and 8, 2, and 13 patients received the catheterization after
transurethral resection of the prostate (TURP), surgery for
urethral trauma, or surgery for urethral stricture. Patients in
the WAUC group aged 23-88 years (median age 53 years),
among whom 41 patients had benign prostatic hyperplasia,
and 5, 4, and 8 patients received the catheterization after
TURP, surgery for urethral injury, or surgery for urethral
stricture.

Study methods

WAUC
The patient was in a supine position, and disinfection and
draping were routinely performed. The tip of the guidewire
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(Cook Medical; Bloomington, 0.035-inch super-slip guide
wire) was inserted through the external urethral orifice
for about 30 cm. If there was no resistance or kink during
the insertion, the guidewire had entered the bladder and
was fixed subsequently by assistant. Then, a Foley catheter
(Welllead Medical; Guangzhou, 16Fr, FFO1B011609)
was pierced by a 20 G cannula on the tip and introduced
the guidewire into the lumen of the catheter. Then the
cannula was withdrawn and the catheter was lubricated with
paraffin oil and insert into the bladder along the guidewire.
The retention balloon was inflated with sterile water of
appropriate volume before the guidewire was removed, and
the catheter was connected to a drainage bag (Figure I).

WIUC

The patient was in a supine position, and disinfection and
draping were routinely performed. The anterior guide wire
of the wire-integrated catheter was pulled out for about
30cm and inserted through the external urethral orifice. If
there was no resistance or kink during the insertion, the
guidewire had entered the bladder. After being lubricated
with paraffin oil, the catheter was pushed into the bladder
along the integrated wire. The retention balloon was
inflated with sterile water of appropriate volume. Then, the
guidewire was removed, and the catheter was connected to
a drainage bag (Figure 2).
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Figure 2 Procedures of wire-integrated urethral catheterization. (A) Front view of wire-integrated urethral catheter; (B) insert the guidewire

into the urethra; (C) insert the catheter along the guidewire into the bladder; (D) withdraw the guide wire.

Table 1 Assessment indicators of two catheterization techniques (mean = SD)

The score of catheterization technique The score of catheters

Group n  Operation time (min)  Cost of consumables (¥)
WAUC group 58 15.4+3.3 706.2

WIUC group 58 4.0+1.6 400

P <0.05

7.8+0.7 8.0+0.7
9.0+0.8 9.3+0.8
<0.05 <0.05

WIUC, wire-integrated urethral catheter; WAUC, wire-assisted urethral catheter.

All the operations were performed by seven experienced
urologists.

Assessment indicators

The assessment indicators included the time spent of
urinary catheterization, cost of consumables, experience
rating of catheterization methods and catheters by medical
staff (see Supplementary).

Statistical analysis

Statistical analysis was performed in SPSS 19.0 software
package. The measurement data are expressed by mean
+ SD, and the comparisons between these two groups
were performed by 7-test. P values <0.05 were considered
significant.
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Results

The catheterization succeeded in all the 116 patients.
The operation time was (4.0£1.6) min in WIUC group,
which was significantly shorter than that [(15.4+3.3) min]
in WAUC group (P<0.05); the cost of consumables was
¥400 in WIUC group, which was significantly lower than
that (¥706.2) in WAUC group (7able 1). The medical staff’s
scores were 9.0£0.8 vs. 7.8+0.7 for the catheterization
method and 9.3+0.8 vs. 8.0+0.7 for the consumables,
respectively, in the WIUC group and WAUC group
(both P<0.05). The incidence of complications within 48
hours was 0% and 3.4%, respectively, in the WIUC group
and WAUC group. In one patient of WAUC group, the
urinary catheter slipped off, which might be caused by the
accidental puncture of the catheter’s balloon. A second
urinary catheterization was then successfully performed in
this patient.
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Discussion

The adult male urethra is approximately 20 cm long,
with two physiological curvatures and three physiological
strictures (6). Any lesion at the urethra may lead to failed
urinary catheterization attempt, which make it more
difficult for subsequent diagnosis and treatment and also
increase patients’ suffering. Multiple urinary catheterization
techniques and tips have been used for the difficult
catheterization (7-9), among which there are three main
types of non-instrumental approaches: (I) rigid introducer
technique: the metal introducer used as the stent with a
diameter slightly smaller than the lumen of the catheter.
After bending the leading end of the metal introducer, it
was inserted into the catheter as a stent and guided the
catheter into the urinary bladder. However, this technique
risk urethral trauma and increases the complications and
is not routinely recommended. (II) Three hands assistant
urinary catheter indwelling: one person inserts the urinary
catheter from the external urethral orifice to the prostatic
urethra, and the other person lifts the prostatic urethra
by exerting pressure inside the anus, to push the urinary
catheter forward to pass over the prostatic urethra and
make the catheterization possible. The main principle of
this method is to lift the urethra to reduce the physiological
curvature of the urinary tract, thereby lowering the
catheterization resistance. However, this method is feasible
only for patients with prostatic hyperplasia, and skillful
cooperation between two physicians is needed. (III)
Guidewire method (as described above): it takes advantages
over the other two methods in the indications (especially
for patients experiencing multiple catheterization failures
and/or with false passages) and complication controls (false
passages and bleeding), and will succeed in 80% of cases
where a urethral catheter has failed (1). However, puncture
at the tip of catheter is often tedious, during which the
debris of catheter may fall into the bladder (which may
cause the bladder stones). Also, there are other conditions
such as accidental injury of the fingers of medical staff,
difficulty in removing the guidewire due to improper
puncturing, catheter balloon damages caused displacement
of the catheter, etc. Meanwhile, the use of extra guide wire
increased medical expense.

The wire-integrated catheter has been proven safe and
effectiveness. As shown in Table 1, WIUC was superior
to WAUC in terms of catheterization time, medical
expense, and operative convenience. The main advantages
of WIUC include saving the time of puncturing and
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avoid the complications caused by urethral injury and
urinary catheter debris. The accidental injury by the
needle is also avoided. The operators only need a proper
training, and no urological experience is required, which
makes it easy to promote. There are some tips for a
successful catheterization using WAUC: (I) the successful
introduction of the guidewire is the key to success. All parts
of the catheter must be fully lubricated. The guidewire
must be inserted smoothly. The insertion resistance and
refraction must be constantly alert and reinsertion should
be performed if that occurs. (II) The guidewire should be
inserted for no more than 30 cm, to avoid the guidewire
winding in the bladder, which may make it difficult
to withdraw. (III) if difficulties occur in removing the
guidewire, the catheter should be pulled back and forth
together with the guidewire for several times to loosen the
winding wire.

Urinary catheterization is a common medical procedure
that can lead to significant morbidity and even mortality.
Difficult male urethral catheterization should be correctly
identified and managed with appropriate techniques and
materials (10). WIUC is reasonably designed and easy to
operate which can be used for a variety of clinical situations.
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Supplementary

Questionnaire on the application of wire-integrated urethral catheter (WIUC) versus wire-assisted urethral catheter (WAUC)
in difficult male urethral catheterization

Catheterization method: Wire-integrated urethral catheterization (WIUC) oWire-assisted urethral catheter (WAUC)
Date:

Assessment indicators Scoring method ITotal score

o Very reasonable 2 points

1. Is the catheterization technique reasonable? ___

point(s) o Reasonable 1 point

o Not reasonable 0 point

o Easy 2 points

N~ . n
2. Is the catheterization technique easy to perform? o Normal 1 point

____point(s)
o0 Hard 0 point
Scoring of O Low risk 2 points
catheterizationtechnique | 3. Is the catheterization techniquerisky? ___ point(s) O Medium risk 1 point

(10-point system) o High risk 0 point

O Very satisfied 2 points

4. How about the satisfaction of the catheterization

tisfied 1 point
techniqueamong the patients? ___ point(s) 0 Satisfied 1 poin

o Not satisfied 0 point

o Definitely 2 points

5. Will you recommend this catheterization

M 1 point
techniqueto your patients again? ___ point(s) 0 Maybe 1 poin

O Never 0 point

O Highly reasonable 2 points

1. Are the materials reasonably designed? ___ point(s) O Reasonable 1 point

O Not reasonable 0 point

O Easy 2 points

2. Is it easy to operate the materials? ___ point(s) o Normal 1 point

o Hard 0 point

o ) )
The score of Low risk 2 points

catheterizationmaterials 3. Is it risky to use these materials? ___ point(s) O Medium risk 1 point
(10-point system)

O High risk 0 point

O Very satisfied 2 points

4. How about the satisfaction of these materials among

O Satisfied 1 point
the patients? ___ point(s) atistied 1 poin

O Not satisfied 0 point

o Definitely 2 points

5. Will you use these materials again? ___ point(s) o0 Maybe 1 point

o Never 0 point




