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1 | INTRODUCTION

Abstract

Background: Complicated transurethral urinary bladder catheterization in female
dogs is a commonly encountered urologic problem, often causing inadvertent trauma
to the lower urinary tract and breach in aseptic technique.

Key Concepts: A novel method for transurethral insertion of urinary catheters in
female dogs is described. The main variation from current procedures involves the
application of the Seldinger technique with the use of an introduction catheter that
is specifically designed to feed into the urethra, and the use of a guidewire to replace
the introducer with an indwelling balloon catheter.

Significance: The technique presented offers a step-by-step approach that could
improve success in urinary catheter placement. This modification may facilitate
catheter insertion, be less traumatic, and offer better control of asepsis, especially
with challenging urethral catheterization. The technique also offers an easy method to
replace the catheter. Application of the technique may reduce catheter-associated uri-
nary tract infections as it addresses certain infection-related risk factors. Prospective
validation studies are needed to support its advantages over current urinary catheter
placement techniques.
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enabled the catheterization of comparatively smaller arteries. Since its

introduction, the procedure has become known under different syn-

Doctor Sven Ivar Seldinger, a Swedish radiologist, published a tech-
nique that bears his name for the first time in 1953. This technique
originally resolved catheter-associated problems related to percuta-
neous angiography that were until then in essence through-the-needle
techniques. Seldinger’s introduction of a flexible, round-ended, metal
leader (guidewire) offered the possibility to replace a percutaneously
inserted, rigid, sharp introduction needle with a more flexible and
potentially longer catheter with the same or a slightly larger diam-
eter. This reduced the risk of hemorrhage and vessel damage, and

onyms, such as the “guidewire insertion procedure” or “over-the-wire
technique.” Over more than 50 years, the technique has been adapted
to a multitude of clinical situations and organ systems, supporting
new applications such as the insertion of instrumented and multilu-
men catheters, easy replacement of (nonfunctional) catheters, percu-
taneous positioning of stents, or gaining alternative access as with per-
cutaneous nephrostomy.?

Any veterinary clinician and technician knows how challenging the
introduction and maintenance of an indwelling urinary catheter in
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FIGURE 1 The components of the female canine guidewire
inserted Foley catheter kit. (A) Fenestrated sterile drape, (B)
introducer with soft tip, (C) hydrophilic guidewire, (D) 3-0 suture pack,
(E) lubricating gel, (F) 10-mL syringe, (G) sterile gauze, (H) needle free
port, (I) barbed adapter, (J) open-ended Foley catheter, female
Luer-lock with suture wing and cover

female dogs can be. While the introduction of a more rigid catheter
is easier, once in position it can traumatize the urinary bladder wall.?
On the other hand, more flexible urinary catheters can be very chal-
lenging to insert but have the advantage that they are less traumatic
once in place. A modified Seldinger technique is described that offers
the possibility to combine the best characteristics of both catheter
types and may resolve several issues related to current placement of

atransurethral indwelling catheter in female dogs.

2 | MATERIAL AND METHODS

Aside from standard equipment and materials necessary for urinary
catheter placement, the following materials are needed: an introducer
catheter with a Luer-lock and a soft angled tip; a synthetic, hydrophilic
guidewire; and a radiopaque, open-ended silicone indwelling urinary
catheter with a 3.0 mL balloon cuff (Foley catheter; Figure 1).‘

The following outline describes the introduction of the indwelling
Foley urinary catheter using a modified Seldinger technique. A more
detailed description of the technique for transurethral insertion of uri-
nary catheters, with aspects that may also apply to this technique, can

be found elsewhere.?

1. Palpate the cranial rim of the pubic bone and measure the distance
between the vulva and the cranial rim to determine the depth the
indwelling catheter should be inserted. The balloon of the Foley
catheter should sit cranial to the pelvicinlet.

2. Clip and surgically prepare the perivulvar area, vulva, and
vestibule according to standard hospital procedures with special
attention to the technique of asepsis.

3. The introducer and indwelling catheter are prepared prior to the

introduction by flushing with a sterile isotonic electrolyte solution.

FIGURE 2 Theintroducer is advanced by digital palpation
through the vaginal vestibule and urethra into the urinary bladder

FIGURE 3 Theguidewire is advanced into the bladder through
the introducer

This will enable the catheters to slide over the guidewire more
easily. Confirm the patency and fluid retention of the Foley
catheter balloon.

4. Sterile lubricating gel is applied to the tip of the introducer and the
operators’ fingers. Use digital palpation or visualization methods
to advance the introducer through the vestibule and into the ure-
thral opening; continue feeding into the urinary bladder (Figure 2).

5. Advance the guidewire with the use of its container via the intro-
ducer into the bladder (Figure 3). The length of the guidewire left
outside the vulva should have the full length of the Foley catheter
that will be used, plus a few centimeters extra.

Note: as the guidewire can slip out of the urethra by accident while
performing the next step and picking up the Foley catheter, it may
help to initially insert the guidewire 10-20 cm deeper than neces-
sary and pull it out to the right position immediately prior to the

introduction of the indwelling catheter.
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FIGURE 4 Theopen-ended Foley catheter is placed over the
guidewire

FIGURE 5 Inordertograsp the guidewire, it must protrude a few
centimeters out of the funnel of the Foley catheter before guiding the
indwelling catheter over the guidewire past the vulva

6. Remove the introducer over the guidewire, while leaving the
guidewire in place. Ensure the guidewire does not come out while
guiding the introducer back over and off the guidewire.

7. Place the open-ended indwelling catheter over the guidewire (Fig-
ure 4). Make sure the guidewire protrudes a few centimeters out
of the funnel of the Foley catheter. Next, the indwelling catheter
can be guided over the guidewire, past the vulva, into the vestibule
and urethra (Figure 5).

8. Advance the indwelling catheter deep into the urinary bladder to
ensure the balloon of the catheter sits clearly in the bladder lumen,
before filling the balloon with sterile water or electrolyte solution
according to the manufacturer’s instructions (Figure 6).

9. Determine, by slightly moving the indwelling catheter back and
forth, if the balloon sits freely in the bladder lumen. The balloon
should not sit in the bladder neck as it can cause the dog to strain.

10. Remove the guidewire while holding the indwelling catheter near

the vulva.

FIGURE 6 Theindwelling Foley catheter is guided over the
guidewire into the urinary bladder

11. Urine should flow freely out of the catheter. If not, check patency
by infusing sterile fluid into the catheter and aspirate with a
syringe. To check the position of the indwelling catheter, a radio-
graph or ultrasound can be performed.

12. Affix the indwelling catheter according to hospital procedure. In-
hospital maintenance of the urinary catheter requires a sterile,
closed urine collection system to maintain cleanliness and mini-

mize bacterial contamination.

3 | DISCUSSION

Although more rigid (eg, polyvinylchloride or polypropylene) urinary
catheters can be easier to insert, they tend to damage the urinary
bladder wall once in position.3* Mainly for this reason, they are often
not used as indwelling catheters in dogs. More flexible (eg, silicone
or polyurethane) catheters are less likely to cause trauma, but in the
author’s experience have some serious drawbacks related to place-
ment. They are difficult to guide through the vestibule of the vagina,
and especially the external urethral orifice. This can lead to multi-
ple, time-consuming attempts. Often a metal stylet is used to give the
flexible urinary catheter more rigidity. However, the stiffness that is
obtained with a metal stylet is often still insufficient. Also during manip-
ulation, the wire tends to get dislodged, either by backing out of the
catheter leaving the tip again too flexible or, by exiting the catheter
through a side hole.® The latter is often a result of the elasticity of the
catheter material and moving the catheter in and out of the urogenital
system during the insertion attempts. The inadvertent trauma, that is,
mucosal or even deeper lacerations, to the lower urinary tract caused
by these manipulations, may lead to unnecessary discomfort and pain
in our patients.

The described modified Seldinger technique offers several potential
advantages over currently applied methods of catheter introduction.
The relatively short introduction catheter that has the right rigidity
but still a flexible tip, may handle much more easily than a longer
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urinary catheter. This may help shorten average time for gaining
transurethral access to the urinary bladder and be less traumatic. Any
obstructions caused by urethral mucosal folds can be effectively over-
come with the use of some saline flush while advancing the introducer,
if necessary. With a narrower vulva and vaginal vestibule in which fin-
ger guidance of the catheter is impossible, a more rigid introducer aids
with an unguided, blind introduction of the catheter into the urethra.

Catheter-related infections in the ICU occur in 8.3% to 19% of
dogs with an indwelling catheter.>’ Strict protocols to maintain
asepsis during insertion and maintenance are considered crucial in
reducing the risk of the development of a catheter-related urinary
tract infection.>” This modified Seldinger technique may improve the
aseptic technique of urinary catheter placement. First, the potentially
shortened time to gain access and insert the indwelling catheter with
fewer attempts contributes to the asepsis of the procedure. Second,
less trauma to the lower urinary tract may also decrease chances of
lower urinary tract infections. Third, the indwelling catheter is not
used to gain access to the urinary bladder but stays sterile until access
has been obtained and the catheter can be inserted with a single
action.

A urinary catheter that is in place for more than 6 days is an impor-
tant risk factor for development of urinary tract infection in people.®?
Besides the increased risk related to time, the formation of a biofilm
has been considered a potential complicating factor.'? The modified
Seldinger technique offers a simple way to replace an indwelling uri-
nary catheter. This could also help reduce the risk of urinary bladder
contamination and infection.

The use of the guidewire could be a challenging aspect of the
modified Seldinger technique. The guidewire is relatively long and
sometimes difficult to control, and can easily compromise the aseptic
technique. Guidewires may slip out of the urinary tract and it may be
hard to estimate how far it has been fed into the lower urinary tract.
As the guidewire ends in the lumen of the urinary bladder it could
become knotted, especially if inserted too far. This would prevent
introduction of the indwelling catheter. However, because of the
small diameter of the thin, flexible, synthetic guidewire used here,
even with a knot, the guidewire could likely be extracted without any
problems.

The Foley catheter must be guided over the guidewire and because
the length of the guidewire has its practical limits, the length of the
Foley catheter also has to be limited. Since the urinary tract in female
dogs is relatively short compared to male dogs, this should not be a
problem. However, this indwelling catheter is shorter than certain
urinary Foley catheters currently available for use in both male and
female dogs. Therefore, the shorter Foley catheter may increase the
risk of the balloon not residing in the bladder lumen after placement,
especially in large dogs. One should be aware of this risk and pay
special attention to a correct positioning of the balloon of the Foley
catheter.

Prospective validation studies are needed to support the potential
advantages of this urethral catheterization technique, especially the
reduced incidence of catheter-associated urinary infections, over cur-

rent urinary catheter placement techniques.
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