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Urethral catheterization is an important skill to develop
as consultations for “difficult catheterization” are com-
mon in practice. Developing a broad approach to difficult
urethral catheterization is crucial to improve trainee
success rates. Strategies and techniques to improve
catheterization success are often passed down and

shared between trainees without formal documentation
or dissemination of techniques. Herein, we present a
framework for difficult urethral catheterization based
on clinical history and patient examination, while also
providing additional techniques and troubleshooting to
overcome common challenges with urethral catheteriza-
tion in adult and pediatric patients.
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Introduction

Overview of procedure
Urethral catheterization is a common procedure to
facilitate bladder drainage, monitor accurate urine
output, and to manage incontinence.' Although basic
urethral catheterization techniques are taught in med-
ical and nursing school, urology consultation is often
required for more challenging cases.

Having a framework is crucial when approaching
a difficult urethral catheterization. After identifying
patient/equipment factors that hinder catheteriza-
tion success, different techniques or approaches can
be used to increase success rates. Unfortunately, these
techniques are mostly undocumented and informally
taught during Urology training. Herein, we present
a practical approach to difficult urethral catheter-
ization and present techniques and strategies for
safe catheterization. These techniques and strategies
were developed by personal experience and litera-
ture review.
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Method and Technique

General patient assessment, catheter selection,

and technique

Determining the appropriateness of urethral catheter-
ization is important, such as: placement for prolonged
surgery/procedures, acute urinary retention, to facil-
itate wound healing, or for accurate urine output
measurement in critically-ill patients."” Otherwise,
the use of urinals, clean-intermittent-catheterization,
condom catheters, or incontinence pads are less inva-
sive and likely equally effective strategies for urinary
management.” Of note, in suspected urethral injury,
characterization with retrograde urethrogram may be
required before determining the appropriateness of
urethral vs. suprapubic catheterization."*

Clinical history and examination will help identify
whether the challenging catheterization is due to
difficult urethral access or difficult passage and
may influence initial catheter selection (Table 1).
Prior wurethral/prostate surgery, trauma, pelvic
radiation, lichen sclerosis, or sexually transmitted
infections may indicate urethral stricture disease
or bladder neck contracture.” Obstructive voiding
symptoms, elevated prostate specific antigen, or
enlarged prostate on digital rectal exam and/or
cross-sectional imaging, may indicate prostatic
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TABLE 1. Overview of causes of difficult urethral access and passage

Difficult urethral access Difficult passage
Cause: History: Cause: History:
Patient - Body habitus - Obesity Phimosis Narrowed urinary stream
with a - Anasarca/Edema - Heart failure Meatal stenosis Lower urinary
penis - Volume overload Urethral stricture disease tract symptoms
Prostatic hyperplasia Sexually
Bladder neck contracture transmitted infections
Urinary tract infections
- Prior radiation treatment
- Prior urethral trauma
- Prior urethral surgery
- Prostatic hyperplasia
- Prior prostate surgery
Patient - Body habitus - Obesity - Urethral - Vaginal atrophy
with a - Anterior migration of - Lichen sclerosis stenosis/Stricture - Lichen sclerosis
vulva urethral meatus - Heart failure - Urethral - Sexually
- Narrow introitus - Volume overload mesh/Sling erosion transmitted infections
- Prolapse - Limited - Prolapse - Urinary tract infections
hip mobility - Prior radiation treatment
- Vaginal atrophy - Prior incontinence

surgery /Pelvic surgery

enlargement. With suspected prostatic enlargement,
initial catheter selection should be an 18 Fr coudé
catheter” For urethral stricture disease or bladder
neck contracture, a 12-14 Fr straight catheter is
preferable.’ Silicone catheters may also be used with
care in patients with suspected urethral strictures
as they can be passed more easily through narrow
urethral segments due to their rigidity. For patients
with a wvulva, initial catheterization with a 14—
16 Fr straight catheter is often successful once
patient positioning has been optimized (Figure 1).
Importantly, if urethral catheterization cannot be
achieved with the techniques discussed in this
paper, suprapubic cystostomy should be performed
with ultrasound-guidance or by interventional
radiology. A 18-20 g spinal needle can also be inserted
2 finger-breadths above the pubic symphysis to
decompress the bladder and temporize patients in
severe discomfort from urinary retention.

Patient positioning and difficult urethral access

Patients with a penis

For patients with a penis, positioning is less impor-
tant as visualization of the urethral meatus is easily
obtained, unless the patient has a significant supra-
pubic fat pad or buried penis. The supine position
is the most effective position. Lateral decubitus can
be used if the patient cannot tolerate supine posi-
tioning. Although blind passage of a catheter may

be a successful in patients with difficult urethral
access/visualization, the use of a speculum to visual-
ize and locate the urinary meatus or cystoscopy may
be necessary.” Downwards pre-pubic pressure may
also aid in visualization of the urethral meatus. With
the aid of additional personnel, catheter placement
can be facilitated in this manner.

Phimosis or edema/anasarca can also cause dif-
ficult urethral access. In patients with phimosis,
performing a dorsal slit/circumcision to facilitate
catheterization is the most definitive approach.’
Alternatively, using local anesthesia and spread-
ing the phimotic tissue with a surgical instrument
(e.g., Snap/hemostat) may allow for visualization
of the urethral meatus. Blind insertion of a 5 Fr
open-ended ureteric catheter or smaller (8-10 Fr)
in-and-out catheter through the stenotic foreskin
and into the bladder, can be done for tempo-
rizing bladder decompression. In a patient with
anasarca or penile edema, minimizing excess lubrica-
tion and applying prolonged pressure to reduce the
edema can greatly improve catheterization success.
This can also be achieved by temporarily apply-
ing a compressive dressing circumferentially to the
penis. The use of gauze to improve penile grip
with the non-dominant hand can improve ease of
catheter insertion. If this fails, under sterile tech-
nique, a small incision and drainage of the fluid can
help reduce the redundant penile skin to improve
visualization.
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FIGURE 1. Practical approach to difficult urethral catheterization

Patients with a vulva

Optimizing patient positioning is often all that is
required for catheterizing patients with vulvas. To
expose the urethral meatus, the patient should be
in lithotomy or in the “frog” position with the hips
and knees partially flexed, heels together, and hips
abducted. Additional personnel may be required to
guide/support the patient into this position. Addi-
tionally, use of a pillow, towel, or the patient’s hands

under the lower-back is helpful for realigning the
pelvis to improve visualization. Once positioning is
optimized, the thumb, middle, and index fingers of
the non-dominant hand should gently separate the
labia while pulling upwards to expose the urethral
meatus. For patients with vaginal atrophy, there may
be intravaginal retraction of the urethral meatus in
which this technique may be necessary. Additionally,
if the urethra can be palpated along the anterior

Copyright © 2025 The Authors. Published by Tech Science Press; 32(1); March 2025 7



MACNEVIN ET AL.

FIGURE 2. Standard catheterization technique—(A)
Penis is grasped between middle and ring fingers
of non-dominant hand, (B) lidocaine jelly is instilled
slowly and gently per urethra, (C) After instillation
of lidocaine jelly, urethral meatus is gently pinched
closed to reduce leakage of lubricant, (D) Catheter is
gently advanced per urethra; ensuring balloon instil-
lation portis at 12 o’clock position for coudé catheters

vaginal wall, a finger can be inserted into the vagina
to guide catheter placement. If a previous catheteriza-
tion attempt resulted in vaginal catheter placement,
leaving the catheter can aid in urethral placement
during subsequent attempts. A coudé catheter can
also be used in this scenario with the upward cur-
vature deflected along the anterior vaginal wall and
into the urethra. If these strategies are not sufficient,
cystoscopy-assisted catheter placement may be nec-
essary.

Standard catheterization technique

Once positioning has been optimized and catheter
type and size has been selected, 20 cc’s of 2% lidocaine
lubricant instilled per urethra is recommended to
improve discomfort while also dilating the urethra.”*
For patients with a penis, grasp the penis at the corona
between the middle and ring fingers of the non-
dominant hand, place the penis on upwards stretch,
slowly instill the lubricant, then pinch the mea-
tus closed to minimize lubricant leakage (Figure 2).
Once the lubricant has been instilled, with the penis
on either upwards stretch or stretched towards the
patient’s feet, a catheter should be slowly advanced
into the bladder. If using a coudé catheter, care should
be taken to confirm the tip is deflected upwards by
ensuring the inflation port/rubber nubbin is at the
12 o’clock position (Figure 2). The catheter should
be advanced completely to the hub to avoid balloon
inflation in the prostate or urethra.’ If the catheter

FIGURE 3. Confirmation of placement—One tech-
nique to support appropriate catheter placement is
shown: (A) Depression of the lidocaine jelly applica-
tor is performed and placed into catheter outflow, (B)
With proper placement, urine will be suctioned into
the applicator once pressure is removed

does not stay in position once released at the hub, the
catheter may not be properly placed and may need
repositioning.” Additionally, if patients feel discom-
fort during catheter balloon inflation, this supports
improper catheter placement in the prostate or ure-
thra. To verify catheter position before inflating the
balloon, the lidocaine jelly plunger can be depressed,
inserted into the catheter outflow port and released;
suctioning urine from the bladder (Figure 3). This can
also be done by using an appropriately-sized syringe
in the catheter outflow channel. Once the balloon is
inflated, easy retraction of the catheter to the bladder
neck further supports successful placement. If uncer-
tainty persists, bedside ultrasound can be performed
to visualize the catheter/balloon in the bladder.

Guidewire use

Guidewire use to facilitate catheter passage is an
integral skill for approaching difficult catheteriza-
tions."” Guidewire placement into the bladder can
be done blindly or under direct vision with flexi-
ble cystoscopy. Guidewire types include PTFE-coated
straight, pure hydrophilic wires, hybrid PTFE-nitinol
wires with a hydrophilic tip, and stiff Amplatz
wires—each with particular advantages.

Blind guidewire placement can be done using a
purely hydrophilic coated /hybrid guidewire by gen-
tly advancing the guidewire into the urethral meatus
and into the bladder. Confirmation of bladder entry
can be done either fluoroscopically, with ultrasound,
or by inserting a 5 Fr open-ended ureteric catheter
over the guidewire with visualization of urine back-
flow (Figure 4). Attaching a 10 cc syringe to the
ureteric catheter and flushing out the lubricant will
often allow for urine backflow. Guidewire exchange
can be performed through the open-ended catheter
once bladder access is obtained. Additionally, blind
open-ended catheter placement can be done initially,
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FIGURE 4. Open-ended ureteric catheter and guidewire use—(A) 5 Fr open-ended ureteric catheter is gently
advanced per urethra until urine is seen draining, alternatively, a 10 cc syringe can be attached to the open-ended
ureteric catheter and flushed to allow for urine backflow (B) Guidewire is passed through the open-ended catheter
to gain access to the bladder, (C) Open-ended catheter is backloaded, leaving the guidewire in place to facilitate
passage of catheter over guidewire. Alternatively, the guidewire can be passed first per urethra, with open-ended
catheter placed over the guidewire to confirm location in the bladder. If the guidewire is being placed blindly,
care should be taken to landmark the guidewire at ~45 cm, and once this location is inserted into the urethra, it

is supportive that the wire has entered the bladder

FIGURE 5. Guidewire-assisted catheter placement—
(A) Council-tip catheter is used with accessible lumen
for passage of the guidewire through the catheter, (B)
Lubricant jelly is instilled in the catheter inner lumen
to reduce friction on wire while passing the catheter
into the bladder

with subsequent placement of the guidewire through
the open-ended catheter. If blind guidewire place-
ment is unsuccessful, it usually presents with return
of the wire back through the urethral meatus (for pure
hydrophilic wires) or soft deflection of the penis as
the wire is advanced (for hybrid wires)."

For patients with suspected urethral strictures,
soft guidewires are recommended to navigate the
narrowed urethral segment without causing trauma.
Hybrid guidewires are recommended for patients
with false passages to gently cannulate the lumen
while having enough rigidity to pass through
damaged urethral tissue. Stiff guidewires are rec-
ommended once bladder access is obtained through
wire exchange via an open-ended catheter. Urethral
dilatation should be done over a stiff guidewire
as dilatation over a soft wire can lead to ure-
thral/bladder injury or wire damage.

Once a guidewire is placed, a Council-tip catheter
can be advanced into the bladder over the guidewire
(Figure 5). Lubricant should be instilled through the
catheter and along the guidewire to reduce friction.
When a Council-tip catheter is not available, the Blitz
technique, can be utilized to pass a non-Council-tip
catheter over a guidewire (Figure 6)."” This technique
involves placement of a 16-18 gauge IV catheter with
needle through the distal drainage hole of a urethral
catheter and then out of the catheter tip. The needle
is removed and the guidewire is passed through the
IV catheter/needle and directed inside the drainage
lumen. Alternatively, the distal tip of a non-Council-
tip catheter can be cut across or crosshatched (with an
11-blade) distal to the balloon to allow a guidewire to
be inserted into the catheter lumen (Figure 7). Slightly
retracting the guidewire while advancing the coun-
cil catheter can be helpful if too much guidewire is
buckling in the bladder.

Difficult catheter passage

Once the urethral meatus has been visualized,
catheterization can be difficult due to urethral or
prostatic obstruction. These situations are commonly
seen in patients with a penis due to urethral length
and prostatic hyperplasia. Localizing the urethral
obstruction can be estimated based on the length of
catheter inserted before meeting resistance, or palpa-
tion of the ventral penile surface as the catheter is
inserted to the level of resistance. This can differenti-
ate urethral stricture disease vs. prostatic obstruction
or bladder neck pathology. For patients with a vulva,
urethral obstruction occurs primarily with urethral
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FIGURE 7. Alternative techniques to pass the
guidewire through the catheter—(A) Using scissors
or a scalpel, the distal tip of the catheter can be cut
into an “X” to pass the guidewire into the inner
lumen, (B) Distal end of the catheter can be cut
across—safety must be taken to not cut into the
balloon

FIGURE 6. Blitz technique—(A) IV needle is inserted
through distal side port of catheter and out of the
tip, (B) Distal end of the guidewire is then passed
through the IV needle opening, (C) IV needle is pulled
backwards out of the catheter and guidewire is posi-
tioned within the inner lumen of the catheter, (D)
Catheter is then advanced over the wire, (E) Alter-
native technique recommended by the authors using
the IV needle cover to ensure needle/wire is cen-
trally located in the catheter while protecting the user
from the needle point. Alternatively, an angiocath IV
catheter/needle can be used, with the needle with-
drawn after puncturing the urethral catheter leaving
the IV catheter in place—to reduce risk of operator-
injury

stenosis. This is commonly seen when urethral visu-
alization is obtained but the catheter cannot pass
through the urethra comfortably.

Urethral stricture/stenosis or bladder neck

contracture

If the stricture/stenosis is located in the anterior ure-
thra, trial placement of a straight catheter (14-16 Fr
in patients with a penis, 12-14 Fr in patients with
a vulva) may be successful in navigating through
the narrowing. Filiforms and followers can be uti-
lized to dilate the stenotic or contracted urethral
segment. Additionally, at the level of the obstruction,
40-60 cc’s of normal saline can be briskly instilled
through a catheter while simultaneously advanc-
ing the catheter to attempt to dilate and traverse
passed the obstruction (Figure 8).° If unsuccessful,

FIGURE 8. Additional techniques—(A,B) Guidewire
is inserted into small diameter catheter and clamped
in place to provide additional stiffness and support,
(©) 60 cc syringe is attached to the catheter and
depressed at the level of obstruction to facilitate pas-
sage of the catheter

blind guidewire placement and/or a 5 Fr open-ended
catheter can be attempted to facilitate catheter place-
ment over the guidewire. If this is unsuccessful,
cystoscopy should be performed for visualization of
the stricture or false passage and safe placement of
a catheter over a guidewire. For severe stricture dis-
ease, a rigid ureteroscope or pediatric cystoscope can
be used for visualization and guidewire placement.
Dilatation over the guidewire can then be carried out
using S-curve dilators if necessary. Dilation should be
performed to at least 2 Fr greater than the size of the
intended catheter to be placed.

Additional techniques include clamping a
guidewire inside a smaller diameter catheter to
improve stiffness for advancement (Figure8). A
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balloon dilator can also be used once a guidewire has
been placed to dilate the stricture.

For patients with a vulva and urethral stric-
ture/stenosis, down-sizing the catheter or using a
stiffer catheter (silicone) is usually effective. Occa-
sionally, urethral sounding may be required before
catheter placement. Alternatively, sequential passing
of silicone intermittent-catheters of increasing size
can be done to dilate the urethra.

Prostatic obstruction

For patients with suspected prostatic hyperplasia, a
16-20 Fr coudé catheter should be used to guide the
catheter over the enlarged prostate tissue and into
the bladder. Straight catheters may cause the creation
of a false passage in these patients as the catheter
will not be able to curve along the urethra. Adjunc-
tive techniques include palpating the ventral surface
of the urethra as the catheter is being passed, and
adding perineal pressure at the approximate level of
the bulbar urethra to help push the catheter anteriorly.
If use of a coudé catheter is unsuccessful, catheter
placement over a wire or flexible cystoscopy may
be required.

Flexible cystoscopy/urethroscopy

For difficult catheterizations, cystoscopy-assisted
catheter placement is preferred as it is the safest
option and allows for wurethra and bladder
visualization. This must be considered alongside
the cost of disposable cystoscopes, cleaning and
processing costs, and cystoscope availability. For
patients with prostatic enlargement, a flexible
cystoscope can usually be easily navigated into the
bladder with a guidewire placed and the scope
backloaded. For patients with urethral strictures, the
cystoscope can be advanced to the level of urethral
narrowing and either gently passed through the
stricture, or a guidewire can be passed under direct
vision to facilitate dilatation or catheter placement.
Flexible cystoscopy is most valuable for patients
with false passages as the urethral injury can be
seen and the true urethral lumen can be identified.
Commonly, urethral injuries from unsuccessful
catheter placement occurs at the bulbar and posterior
urethra.” Traumatic false passages will be lateral
or posterior with jagged edges whereas the true
urethral lumen is often located anteriorly. When
attempting to locate the true lumen using flexible
cystoscopy, the scope should be advanced to the
level of trauma and the scope should be deflected
anteriorly to locate the true lumen, once advanced
1-2 mm, the scope should be withdrawn to allow
for re-establishment of visibility. Increased pressure

e
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FIGURE 9. Pediatric catheterization options—(Left
to Right): 3.5 Fr Feeding Tube, 4.8 Fr Double-] Ureteric
Stent, 5 Fr Feeding Tube, 5 Fr Open-Ended Ureteric
Catheter, 6 Fr Pediatric Silicone Catheter, 8 Fr Sili-
cone Coudé Tip Pediatric Catheter, 10 Fr Open-Ended
Silicone Pediatric Catheter

on the irrigation bag may be required for visibility
in situations of urethral bleeding. Gentle guidewire
advancement often indicates successful localization
of the true lumen.

Pediatric patients

The pediatric population poses unique challenges
as the level of patient cooperativity can add com-
plexity. Newborns and infants can often be soothed
during the procedure in a calm environment with
adjuncts such as oral sucrose. However, toddlers,
children, and even teenagers may become extremely
resistant, therefore consideration for sedation may
be beneficial. For patients with a vulva, utilizing the
frog position and grasping each labia majora and
pulling the tissue gently toward yourself can expose
the urethra and reduce the likelihood of catheter
misplacement. A coudé catheter can also be used
for patients with an anteriorly deviated urethra. In
pediatric patients with a penis, the foreskin can be
tight and often blind placement is necessary. General
principles of downward foreskin traction to expose
the meatus, followed by penile stretch and a relaxed
patient to facilitate passage through the sphincter
apply. For complex patients (e.g., Urinary diversions
and reconstructions), catheterization is best managed
by pediatric urologists.

Having appropriately sized catheters is crucial.
Catheter size selection is often based on experience,
with 6 Fr being the smallest catheter with a balloon
and the smallest coudé catheter being 8 Fr ( ).
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However, estimating initial catheter size based on
patient weight (up to 30 kg) can be approximated by'*:

Weight (Kg)

4
3 +

Urinary Catheter Size (Fr) =

For newborns and pre-term infants, feeding tubes,
which range from 3.5-8 Fr, can be fashioned into
urethral stents and taped into position. Although
effective, they run the risk of coiling/knotting if
advanced to far into the bladder. We recommend
advancing only 3—4 cm passed the point where urine
drains. To mitigate the risk of knotting, placement
of double-] ureteral stents per urethra with advance-
ment over a guidewire aided by ultrasound guidance
is a safe alternative."” This is a preferred method due
to the possible presence of posterior urethral valves.

In infant patients with and failed urethral catheter-
ization, suprapubic aspiration can be used to obtain
bladder drainage and temporize the patient until
transfer to pediatric urology for definitive man-
agement. If the pediatric patient is at risk for
urine re-accumulation during transfer, a suprapu-
bic double-] stent can then be placed for ongoing
drainage."”

Discussion

Having a systematic approach to difficult urethral
catheterization is important to improve success. First,
start with identifying appropriate indications for
urethral catheterization vs. other urinary manage-
ment options. A urologic-focused history, review
of imaging, and physical exam should be per-
formed in conjunction with obtaining knowledge
of prior attempted catheter types and sizes, loca-
tion of obstruction felt, and techniques attempted.
Patient positioning should be optimized, and assis-
tance from additional healthcare personnel enlisted
prior to attempting catheterization.

After sterile preparation, instillation of lubrication
jelly per urethra should be done to minimize patient
discomfort and to gently dilate the urethra.” Initial
catheter selection should be done based on previous
attempts, clinical history, and physical examination.
For patients with a penis, initial attempt with an 18 Fr
coudé catheter is recommended, and if unsuccessful,
subsequent attempts should be guided based on the
level and cause of suspected obstruction. For patients
with a vulva, a 16 Fr straight catheter can be initially
trialled, with subsequent attempts with silicone or
coudé catheters being used if necessary.

MACNEVIN ET AL.

If initial catheterization attempts are unsuccess-
ful, flexible cystoscopy or blind guidewire placement
is recommended. Cystoscopic-assisted guidewire
placement is recommended as it is diagnostic, safe,
and provides visualization of the urethra and blad-
der, although this must be considered alongside
cystoscope availability, cost, and resources. After con-
firming successful guidewire placement, S-dilation
can be performed if required, prior to catheter
placement in the bladder. Importantly, if urethral
catheterization is unable to be performed, suprapubic
cystostomy may be required.

The approach to difficult urethral catheterization
is often developed based on personal experience with
very little existing in the literature to aid in skill devel-
opment and learning. This paper presents a practical
framework to improve catheterization success, while
also sharing advanced catheterization techniques
using guidewires, dilators, and cystoscopy. Addition-
ally, the topic of pediatric catheterization is presented
to help provide information for addressing difficult
catheterization in this complex patient group.

Conclusion

Having a practical approach to difficult urethral
catheterization is imperative to minimize patient dis-
comfort and improve catheterization success. We
recommend our proposed framework for approach-
ing difficult urethral catheterization in combination
with adjunctive techniques, guidewire use, cys-
toscopy/urethroscopy, and dilators when necessary.
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