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ABSTRACT

Suprapubic catheterization (SPC) is a commonly undertaken procedure allowing direct access to the bladder with drainage. This is preferable
when urethral catheterization is not feasible. IR or Urology can perform an SPC, with either specialty increasingly being approached to consider
the procedure. The review will assess the expertise, procedural ease, and associated clinical outcomes with SPC insertion performed by either
specialty. An extensive literature review was carried out using databases such as PubMed, Scopus, Web of Science, and Google Scholar. Search
terms included “suprapubic catheterization,” “urology,” “interventional radiology,” and “clinical outcomes.” IR-related success rates have been
reported as being 99.6% under image guidance. Complication rates of approximately 7.2% have been recorded. In contrast, urologists use blind
or cystoscopic-guided techniques, and they report a 10% intraoperative complication rate, including a 2.4% risk of bowel injury, along with a
19% overall complication rate within 30 days post-procedure.

IR excels in image-guided techniques, particularly for patients with complex anatomical challenges, whereas urologists are more proficient in
cases requiring surgical expertise and cystoscopic guidance. The key outcome is the safety of the procedure under respective specialties, and
the ability to demonstrate comparable safety profiles when adhering to established protocols and to maintain and enhance patient outcomes.
Both interventional radiologists and urologists bring their unique strengths to SPC. Patient-specific factors and defined clinical scenarios will
dictate which specialty to approach for the insertion. Ultimately, the need to improve patient care requires fostering relationships between each
specialty and enhanced interdisciplinary collaboration.
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INTRODUCTION Table 1: A comparison of urethral and suprapubic catheterization
In the absence of the ability to undertake safe urethral ~ [16-18].
catheterization, Suprapubic Catheterization (SPC) Aspect Urethral Suprapubic
becomes an essential alternative procedure, which Catheterization Catheterization
is undertaken by both urology and interventional Complications Urethral trauma, Lower risk of urethral
radiology to facilitate direct access and drainage of the strictures, discomfort, complications,

. R ) higher infection rates potential for
bladder. SPC aims to establish a transabdominal route abdominal wall
into the bladder. The advantages of SPC are a reduction infection
in the injury prOﬁle to the urethra, a reduction in Indications Short-term drainage, Long-term drainage,
infection risk, and improved patient comfort in the long postoperative urethral injury or

. . . management obstruction, patient
term with a reduced chance of catheter disruption [1]. preference
Since its inception in the early 20" century, there have -

b fi d ts i ical techni Short-term Effective for More comfortable
e.en C.on 1nuous a Van_cemen S 1n surgical techniques, Outcomes temporary needs, but for long-term use,
with improved imaging technology, and catheter higher discomfort and | lower risk of certain

materials used such that SPC has become an established infection risk infections
and reliable method for managing complex urinary Long-term Increased risk of Better suited for long-
conditions [2, 3]. Outcomes urethral damage and term use with fewer

’ strictures urethral complications
SPC is commonly .mdlcated f(.)r cases such as .ur.eﬂ.lral Antibiotic Use | May require antibiotics | Lower infection rates
strictures, neurogenic bladder disorders, urethral injuries, due to higher infection | may reduce antibiotic
and urinary retention. Initially conducted through open rates necessity
surgery, SPC techniques have evolved with the advent Catheter Size Typically, 14-16 Similar sizes used,
of minimally invasive methods (Table 1). Presently, French but choice depends on
. . . . . patient-specific factors
interventional radiologists typically employ ultrasound
or fluoroscopic guidance, while urologists often use Procedure Generally quicker and | Slightly longer due to

. . . S . Time less invasive surgical nature
direct cystoscopic visualization, enhancing procedural
Other May interfere with Preserves sexual
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safety and optimizing recovery, especially in patients
with challenging anatomy or multiple comorbidities [4].

Despite its widespread use, the question remains: Which
specialty is best suited to perform SPC? Urologists,
with their expertise in urinary tract anatomy and
pathology, have historically led the procedure. However,
interventional radiologists have increasingly adopted
SPC, leveraging their imaging-guided skills to achieve
high success rates in challenging cases [5, 6].

This review examines the roles of both specialties,
comparing their approaches in terms of safety, efficacy,
indications, contraindications, and clinical outcomes.
Additionally, we explore the broader implications
for healthcare systems, including training, resource
allocation, and cost-effectiveness. As SPC remains a key
procedure in urological care, clearly defining the roles
of the specialists involved is essential. Bridging practice
gaps and promoting interdisciplinary collaboration
can significantly enhance patient outcomes and care
delivery. This review underscores the importance of a
multidisciplinary approach in modern medicine and
highlights the need for evidence-based guidelines to
support clinical decision-making in SPC [7, §].

MATERIALS AND METHODS

A systematic search was conducted across PubMed,
Scopus, Web of Science, and Google Scholar, using
combinations of keywords such as “suprapubic
catheterization,” “urology,” “interventional radiology,”
“procedure outcomes,” and “SPC guidelines.” Articles
were included based on their relevance to the technical,
clinical, and professional dimensions of SPC. Guidelines
from key organizations—BSIR, SIR, CIRSE, BSUR,
BAUS, NICE, and NHS—were reviewed to integrate
the latest evidence-based practices.

DISCUSSION

In circumstances in which urethral catheterization is
not a viable option, suprapubic catheterization (SPC)
is a necessary intervention. The key to ensuring
optimal safety for the patient is in the understanding
of anatomical knowledge, physiology, and reasons for
and against each procedure and ultimately the patient-
specific needs and technical nuances [9, 10]. The
procedure takes advantage of the bladder’s anatomical
positioning to establish a direct and minimally invasive
pathway for catheter placement.

The bladder, a flexible pelvic organ, stores urine until
voiding. Its base lies between the internal urethral and
ureteral openings, with its apex extending toward the
umbilicus when distended [9]. During SPC, sterile
fluid is used to distend the bladder, elevating it above
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Fig. (1): Outlines the procedural steps for SPC. It begins with patient
assessment and bladder preparation, followed by needle insertion,
tract dilation, catheter placement, and confirmation of placement.

surrounding structures and enabling safe catheter
insertion [10]. Anatomical landmarks such as the rectum
or uterus posteriorly, the peritoneum superiorly, the pubic
symphysis anteriorly, and lateral vascular structures
guide the procedure and help reduce complications [11].
Compared to transurethral catheterization, SPC offers a
more direct route for urinary drainage, utilizing gravity
for continuous urine flow while reducing complications
and enhancing patient comfort, making it suitable for
long-term use [12].

The route through the abdominal wall involves
penetrating the skin, subcutaneous fat, rectus
abdominis muscle, fascia, and the bladder wall. Careful
manipulation and consideration of the proposed
trajectory are needed to ensure a technique that
minimizes bleeding and hematoma formation along the
rectus abdominis and its fascia support (Fig. 1). Body
habitus dictates tissue thickness. Bladder wall thickness
and the degree of associated bladder wall thickening
such as trabeculation will determine the ease of puncture
of the detrusor muscle. Accurate puncture ensures
safe access to the bladder lumen while protecting
surrounding structures [13]. SPC can be performed
using open, percutaneous, or hybrid techniques [14].

In the open cystotomy approach, a small transverse
incision is made approximately two fingerbreadths
above the pubic symphysis, ideally after bladder
distension for better identification. The rectus fascia
is opened to access the preperitoneal space. Once the
bladder is located, dissolvable stay sutures are placed
around the planned cystotomy site. A small incision is
made in the bladder, allowing catheter insertion, which
is then secured using a purse-string suture. The skin and
fascial layers are closed, and a temporary suture is used
to secure the catheter externally [14].
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The percutaneous Seldinger technique is a widely used
minimally invasive alternative. It requires bladder
distension, achieved either physiologically (e.g., urinary
retention) or via a cystoscope, which also allows direct
visualization of the puncture needle. A large-bore needle
is inserted approximately two fingerbreadths above the
pubic symphysis until urine returns. If necessary, sterile
saline or contrast can be added for better visualization.
A guidewire (typically 0.035-inch) is introduced
through an 18-gauge or larger needle, and the tract is
mechanically dilated using dilators or balloon dilators
to accommodate a pull-away sheath. After inflating the
catheter balloon, the access sheath is removed, securing
the suprapubic catheter in place.

Cystoscopic confirmation of placement is recommended
when possible. A modified open technique utilizing the
Lowsley prostatic retractor can facilitate SPC when
urethral access is available [14]. This device is introduced
into the bladder via the urethra, and upward pressure
brings the bladder dome closer to the abdominal wall.
In most patients, the tip of the retractor can be palpated
through the lower abdominal skin, except in cases of
extreme obesity. A suprapubic incision exposes the
retractor tip, allowing a urinary catheter to be attached
and guided into the bladder. Once the suprapubic tube’s
balloon is inflated, the retractor releases the catheter,
ensuring secure placement. In some cases, the balloon
may inflate just outside the bladder while the catheter tip
remains inside, necessitating cystoscopic confirmation
for proper alignment.

The percutaneous approach to suprapubic catheterization
(SPC), often performed by interventional radiologists,
is valued for its minimally invasive technique. This
reduces the need for theatre time and the wider resources
associated with surgical intervention and ultimately
leads to reduced recovery times and reduced overall
financial costs. Conversely, the open approach, typically
undertaken by urologists, will involve longer planning
times, more anesthetic staff, theatre booking, and
longer post-procedural recovery times. Either technique
is comparable and effective, but the percutaneous
approach is considered more cost-efficient, especially in
outpatient settings [13, 14].

Specialist procedural kits are available for IR, including
trocar kits, allowing for safer direct bladder puncture,
and overall reduced risk profile to the patient, given
the Seldinger technique involved with such kits. The
percutaneous method remains the most widely used,
with various specialized kits available [14].

Successful SPC relies on adequate bladder distension,
which displaces the bowel and peritoneum to create

Indications for Suprapubic Catheterization (SPC)

Long-Term Catheterization

Urinary Retention

Neurological Dysfunction

Urethral Obstruction

Fig. (2): Illustrates the proportions of clinical indications for SPC.
The most common indication is urinary retention (35%), followed by
urethral obstruction (25%), neurological bladder dysfunction (20%),
and long-term catheterization needs (20%).

a clear surgical field. However, conditions such as
bladder fibrosis, reduced bladder capacity, or previous
abdominal surgeries can limit distension and necessitate
imaging guidance, like ultrasound or fluoroscopy, for
precise catheter placement [15].

Open SPC is generally performed under general
or spinal anesthesia to maximize patient comfort
and provide optimal surgical conditions, while the
percutaneous approach often uses local anesthesia
with sedation, offering a less invasive alternative with
quicker recovery, particularly for high-risk patients with
comorbidities [15].

SPC is indicated in various clinical scenarios
(Fig. 2), including acute or chronic urinary retention
when urethral catheterization is not possible due to
trauma or anatomical blockage. It is preferred for long-
term catheterization due to its benefits in patient comfort
and reduced risk of urethral injury and infection.
Additional indications include urethral obstruction,
neurogenic bladder dysfunction, and perioperative
urinary management, highlighting its broad clinical
utility [16].

Studies show that interventional radiologists achieve
high technical success rates of up to 99.6% using
imaging guidance, such as ultrasound and fluoroscopy,
with lower rates of major complications like bowel injury
and hemorrhage. In contrast, urologists, who frequently
employ blind or cystoscopic-guided techniques, report
slightly higher complication rates, such as a 10%
intraoperative complication rate, including a 2.4%
risk of bowel injury. However, urologists demonstrate
superior management of concurrent urological
conditions, such as bladder stones or tumors, during
the same procedure. Both approaches exhibit unique
advantages, with interventional radiologists excelling in
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minimally invasive methods for patients with complex
anatomy and high surgical risks, while urologists offer
comprehensive care in cases requiring surgical expertise
[16].

Despite  its advantages, SPC has absolute
contraindications, including uncorrected coagulopathy,
active infections at the insertion site, and anterior
bladder wall malignancy. Relative contraindications—
such as previous abdominal or pelvic surgeries,
a collapsed bladder, or small bladder capacity—
necessitate individualized procedural approaches [17].
Complications include bleeding, infection, and injury to
adjacent organs. The most significant risks are related
to catheter misplacement and potentially to catheter
misplacement. This holds in patients with altered
anatomy or insufficient bladder filling. Image guidance
in such patients, with previous surgical intervention
to the bladder or those with altered anatomy, makes
for a safe procedure but requires enhanced technical
knowledge [18].

Urologists vs. Interventional Radiologists in SPC

Urologists and interventional radiologists each
bring their expertise, approaches, and techniques to
suprapubic catheterization (SPC), and this involves
leveraging their skills to allow for successful outcomes.

After-effect Risk

Almost all
patients

Mild burning or bleeding when you pass
urine, lasting for a few days

Between 1in 2 &
1 in 10 patients

Recurrent urinary infection requiring
antibiotics

Blocking of your catheter by debris or
blood clots requiring irrigation and
unblocking

Between 1in 2 &
1 in 10 patients

Between 1in 2 &

Bladder spasms or bladder pain 1in 10 patients

Persistent leakage from your urethra which
may need a further procedure to treat it

Around 1 in 10
patients (10%)

Development of stones in your bladder,
causing catheter blockage, and requiring a
further procedure to remove or crush them

Inadvertent damage to adjacent structures
(e.g. bowel, blood vessels) requiring further
surgery

Between 1 in 50 &
1 in 250 patients

Between 1 in 50 &
1 in 250 patients
(your anaesthetist
can estimate your
individual risk)

Anaesthetic or cardiovascular problems
possibly requiring intensive care (including
chest infection, pulmonary embolus, stroke,
deep vein thrombosis, heart attack and
death)

Between 1in 10 &
1 in 50 patients

Fig. (3): Explains the after-effects possibility of the most frequent
complications of SPC suggested by the British Associations of
Urological Surgeons [29]. This figure is adopted from the British
Association of Urological Surgeons.

Urologists, with extensive knowledge of urinary tract
anatomy and pathology, often utilize cystoscopic
guidance for direct visualization, and this in turn ensures
precise catheter placement. The cystoscopic approach
allows synchronous treatment and diagnosis of other
conditions such as bladder lesions and stones. Direct
visualization allows their surgical expertise to best
manage complications like bleeding or indeed bladder
perforation.

In contrast, interventional radiologists, perform
procedures under image guidance and this allows
for shorter intervention times requiring the need for
ultrasound and/or fluoroscopy creating real-time
visualization of the bladder and adjacent structures
(Fig. 3). Advantages of this approach include the
reduced risk profile and enhanced safety afforded
to patients, especially those with complex anatomy,
previous surgeries, and those with elevated surgical or
anesthetic risks, given the reduced tissue trauma and
accelerated recovery [19].

Although urologists integrate SPC with other urological
procedures, interventional radiologists are preferred for
cases requiring precise imaging guidance, particularly
in challenging anatomical settings [20, 21]. Studies
highlight differing success and complication rates
between specialties. One study reported a 99.6%
technical success rate for image-guided SPC by
interventional radiologists, with 7.2% experiencing
minor complications [22]. In contrast, a study on blind
SPC insertion, commonly performed by urologists,
documented a 10% intraoperative complication rate,
including a 2.4% risk of bowel injury and a 19%
complication rate within 30 days. Among 219 patients
who underwent percutaneous SPC with cystoscopic
guidance, the mortality rate was 1.8% [11, 23, 24].
Fig. (4) presents a comparative analysis of success and
complication rates between urologists and interventional
radiologists [25].

100 Success Rate (%)

Minor Complications (%)
Major Complications (%)
Mortality Rate (%)

80

60

Percentage (%)

40

20

Interventional Radiologists Urologists

Roles

Fig. (4): Shows the performance comparison between the
interventional radiologists and urologists.
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Guidelines’ Recommendations for Suprapubic Catheterization Approaches

Radiological

Urological

Recommended Approach

NHS Scotland CUH BSIR
Guidelines

BAUS NICE

NHS England

Fig. (5): Illustrates the recommended approach (urological or
radiological) for suprapubic catheterization by each guideline. The
y-axis represents the approach preference, while the x-axis lists the
guidelines.

The British Association of Urological Surgeons
(BAUS) recommends SPC for cases where urethral
catheterization is contraindicated, such as urethral
trauma, strictures, or post-urological surgeries. The
procedure is typically performed under general or
spinal anesthesia, with the bladder prefilled to aid
accurate placement through a small suprapubic incision.
Ultrasound guidance may be used to enhance safety.
Post-insertion care includes an initial catheter change
at six weeks, followed by three-monthly replacements,
with patients advised to monitor for infection or
blockage [18].

The National Institute for Health and Care Excellence
(NICE) recommends ultrasound guidance as a standard
practice to reduce complications such as bowel injury.
NICE also endorses the Seldinger technique, which
uses a guidewire for catheter placement, as a safer
alternative to the traditional trocar method due to its
lower insertion-related complication rates [26].

NHS Scotland emphasizes catheter selection and
maintenance, advocating for the smallest appropriate

catheter size to minimize trauma and infection risks.
Regular reassessment of catheter necessity, timely
removal when no longer needed, and adherence
to aseptic techniques are key strategies to prevent
complications [27]. Similarly, Cambridge University
Hospitals (CUH) supports ultrasound guidance to
improve accuracy and reduce risks, with aftercare
focusing on infection monitoring and timely catheter
changes [28].

The British Society of Interventional Radiology (BSIR)
highlights the role of trained interventional radiologists
and imaging techniques in ensuring safe SPC
placement [29]. Meanwhile, NHS England provides
extensive guidance on aseptic care, troubleshooting
catheter issues (e.g., blockages or dislodgement), and
timely interventions to maintain catheter safety and
efficacy [30]. Fig. (5) illustrates variations in guideline
preferences.

SPC significantly improves healthcare outcomes by
reducing urethral damage, lowering infection rates,
and enhancing patient comfort, particularly for long-
term catheterization [31]. Its success shortens hospital
stays and reduces the need for follow-up interventions,
generating cost savings for healthcare systems [32,
33]. Moreover, interdisciplinary collaboration between
urologists and interventional radiologists allows
tailored SPC approaches, optimizing patient outcomes
through a combined expertise framework (Fig. 6).
This multidisciplinary approach ensures SPC remains
a cornerstone of modern urological and interventional
therapy [34, 35].

CONCLUSION
Suprapubic  catheterization (SPC) is a crucial
intervention for managing urinary retention and other
urological conditions. A collaborative approach between

(Patient requires SPCJ

Y

Complex anatomy or prior pelvic surgeries?

AR

[Imagmg guidance avallable" Dlrect visualization needed?

/es/

WA

[Interventional Radiology: Imaging guided techniques) [Urology: Cystoscopic or surgical approach) [Collaborative approacla

Fig. (6): Shows a simplified algorithm for decision-making in suprapubic catheterization (SPC).
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urologists and interventional radiologists enhances
patient care by leveraging their complementary
expertise. Urologists excel in managing complex
urological conditions, such as bladder stones or tumors,
while interventional radiologists specialize in precise,
imaging-guided, minimally invasive techniques,
particularly for patients with challenging anatomy
or high surgical risk. This multidisciplinary strategy
ensures optimal patient outcomes, enhances safety, and
reduces complications. However, further clinical trials
are essential to better evaluate the effectiveness and
safety of each approach.
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