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EFFECT OF CLEAN INTERMITTENT CATHETERIZATION ON LOWER
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Objective To investigate the effect of clean
intermittent catheterization (CIC) on the
lower urinary tract in experimental animals.

Patients and Methods Eight male spinalized
cats were subjected to CIC for a period of 6
— 9 weeks. A urine specimen for culture
was obtained weekly. A pathological ex-
amination of the proximal and distal urethra
and the bladder was performed.

Results Urinary tract infection was detected in
all cats starting from the second week. It
responded to antibiotics but recurrence oc-
curred after discontinuing the treatment.
One animal died in the 4" week from fibri-
nopurulent peritonitis caused by necrotizing
ulcerative cystitis. False passage occurred
in another cat at the end of the 6" week. It
was managed by fixation of a urethral
catheter for a week, and CIC was then con-
tinued for another two weeks. Pathological
examination showed a thickening of the
urethral wall that progressed on continua-
tion of CIC. Microscopic examination of the

urethra showed epithelial hyperaemia, ul-
ceration and an inflammatory reaction with
oedema as well as an inflammatory reac-
tion of the lamina propria. The muscular
layer showed progressive hypertrophy on
continuation of CIC. The bladder wall show-
ed epithelial ulceration, Brunn's nests and
squamous metaplasia with islands of de-
generated cells.

Conclusion Recurrent urinary tract mfectlon
local traumatic reactions of the urethral and.
bladder wall, especially epithelial damage
of the mucosa, and false passages are
common complications occurring with CIC
in the experimental animal. Although the
situation in the experimental animal has no
significant relevance in humans, yet, it may
throw light on some aspects of possibie
complications of long-term CIC.
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INTRODUCTION

Clean intermittent catheterization (CIC) has
been considered a well established procedure
in the management of patients with neurogenic
urinary retention and other voiding dysfunc-
tions. It was first introduced by Guttmann and
Frankel' and popularized by Lapides and as-
sociates®. This technique is also part of the
management of patients with other urologic
disorders for the prevention of the recurrence
of urethral stricture following urethrotomy® and
after augmentation or substitution cystoplasty*.
Nevertheless, CIC has been associated with
several potential complications. Urmary tract
infection is one of the major problems The
other complications include urethritis®, trauma
to the urethra including the creatlon of a false
passage urethral stricture’, eptdudymltrs

bladder stones and rena\ stones”® , perforation
of augmented segments®, and the psychoso-
cial impact of daily urethral catheterizations®.

Since CIC is a lifelong treatment, especially
for patients with neurogenic bladder dysfunc-
tion, this animal study was designed to evalu-
ate the effects of long-term CIC on the urethral
and bladder wall.

MATERIAL AND METHODS

The study was conducted on 8 male mon-
grel cats, weighing between 2.8 and 3.4 kg.
Spinal cord transection was performed under
general anaesthesia (ketamine HCL 25mg/kg
im.) through T5-6 laminectomy. The spinal
cord was visualized, raised up on a hook and
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Fig. 1: Photomicrograph of a tissue section of the distal part of an adult male cat urethra after 7 weeks of CIC showing epithelial
hyperaemia (EH) and ulceration (arrow). The lamina propria (LP) shows an inflammatory reaction in the form of engorgement
with blood vessels (BV) and inflammatory cells (IC). (H & E x 250)

Fig. 2: Photomicrograph of a tissue section of the proximal
part of an adult male cat urethra after 8 weeks of CIC
showing epithelial ulceration (U), oedema (O) and meta-
plasia (MET). (H & E x 400)

completely transected. A piece of gelfoam was
packed in the site of the transection for
haemostasis. The wound was then closed in
layers. The bladder was drained by clean in-
termittent catheterization twice a day. A dis-

posable sterile polyvinyl chloride catheter (3 Fr.
Tom cat catheter) with a closed end and two
side holes (Sherwood Medical, St. Louis, MO,
USA) was used only once at a time. After re-
tracting the prepuce and sterilization of the
external urinary meatus with povidone iodine, a
well lubricated catheter was inserted. Urine
analysis and culture was performed weekly.
Specimens were taken through suprapubic
aspiration. A growth of 105 or more bacteria
per cc urine was considered significant. Uri-
nary tract infection was treated according to
the sensitivity test. The cats were sacrificed
after 6 to 9 weeks (2 cats every week). A gross
examination of the lower urinary tract was
done. The bladder, urethra, and surrounding
organs were removed en masse and fixed in
10% formalin. The organs were dissected and
each part of the urethra and bladder was iden-
tified. The tissues were blocked in paraffin,
sectioned and stained with haematoxylin and
eosin.

RESULTS

Urinary tract infection was detected in all
cats starting from the second week of CIC. It
responded to antibiotics but recurrence oc-
curred after discontinuing the treatment. The
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Fig. 3: Photomicrograph of a tissue section of the distal
part of an adult male cat urethra after 9 weeks of CIC
showing epithelial ulceration (U), oedema (O), degenera-
tion (DEG and metaplasia (MET). (H & E x 400)

urine aspect became turbid between day 5 and
8, while the urine culture became positive be-
tween day 9 and day 17. E. coli was the causa-
tive organism in all cats except in one in which
it was a mixed urethral flora with E. Coli. The
cats were treated with trimethoprim (15 mg/Kg)
combined with sulfamethoxazole (150 mg/Kg)
for 7 days. One animal died in the 4th week
from fibrinopurulent peritonitis caused by ne-
crotizing ulcerative cystitis. False passage oc-
curred in another one due to difficult catheteri-
zation at the end of the 6th week; it was man-
aged by fixation of a urethral catheter for a
week, and CIC was then continued for another
two weeks. Pathological examination showed a
thickened urethral wall that progressed with the
continuation of CIC. Microscopic examination
of the urethra showed epithelial hyperaemia
(Fig. 1), ulceration with partial shedding of the
epithelial layers (Fig. 2, 3), to complete shed-
ding of all epithelial layers, even the basement
membrane and superficial layer of the lamina
propria (Fig. 4). The lamina propria showed an
inflammatory reaction with oedema (Fig. 1, 3).
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The preprostatic muscular layer of the urethra
showed a progressive hypertrophy with con-
tinuation of CIC (Fig. 4). The bladder wall
showed Brunn's nests, squamous metaplasia
with islands of degenerated cells (Fig. 5) and
epithelial ulceration (Fig. 6).

DISCUSSION

This experimental work was done to detect
the effect of repeated catheterization of a nor-
mal urethra on the urethral and bladder wall.
The cats were spinalized to facilitate a re-
peated catheterization without sedation or an-
aesthesia.

The male cat urethra is 8.5 to 10.5 cm long.
It is divided into 5 parts, preprostatic, prostatic,
postprostatic, bulbous, and penile urethra. The
inner diameter ranges from 0.9 at the
preprostatic urethra up to 5 mm at the prostatic
urethra. The wall of the urethra is composed of
epithelium, submucosa, and muscle layer. The
latter is composed of three layers of smooth
muscle at the preprostatic urethra similar to the
bladder wall while distally to the prostate the
striated muscle becomes prominent. The ure-
thra bends ventrally at the bulbous urethra.
False passage occurred at this region in one of
the cats.

Periodic significant bacteriuria associated
with pyuria was detected in all animals. Urinary
tract infection has been reported in several
studies as a complication of CIC in humans
with significant bacteriuria found in 50-86% of
patients treated with CIC'""2. E. coli that is
commonly found in CIC patients was also the
dominating species found in the urine samples
obtained from the cats. The majority of CIC
patients with bacteriuria studied by Bakke and
Digranes had no symptoms, and bacteriuria
per se does not seem to be an indication for
treatment in most of these patients'®. Previous
clinical studies of catheters with hydrophilic
coating have, in some instances, shown. a de-
lay in the onset of significant bacteriuria'®.

in the present study microscopic examina-
tion of the cat urethra and bladder showed oe-
dema, epithelial ulceration, inflammatory reac-
tion, muscle hypertrophy of the preprostatic
part of the urethra that increased with the dura-
tion of CIC, squamous transformation of the
epithelium of the bladder and Brunn's nests.
These results confirm previous clinical obser-
vations that showed several urethral and blad-
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Fig. 4: Photomicrograph of a tissue section of the muscle layer (M) of the preprostatic urethra of an adult male cat after 9 weeks
of CIC showing progressive muscular hypertrophy. (H & E x 400)
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Fig.5: Photomicrograph of a tissue section of the bladder
of an adult male cat after 9 weeks of CIC showing Brunn's
nests (BN) and squamous metaplasia of the epithelium
(arrow) with islands of degenerated epithelial cells (DEG)
(H & E x 400)
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Fig. 6: Photomicrograph of a tissue section of the bladder
of an adult male cat after 8 weeks of CIC showing com-
plete shedding of the epithelium (arrow) and oedema of
the lamina propria. (H & E x 400)
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der complications in patients on CIC. Urethritis,
epithelial ulceration, and false passage were
the most common complications. These com-
plications tend to increase with the duration of
CIC®™*"" In spite of reports describing the use
of hydrophilic small catheters and a liberal use
of jelly to reduce local traumatic reactions of
the urethral wall induced by repeated introduc-
tion of the catheters'”'®, Wyndaele and Maes
concluded that this did not seem to prevent
urethral irritation and trauma in patients per-
forming long-term CIC'®.

In conclusion, clean intermittent catheteri-
zation which is an established option in the
management of neurogenic voiding dysfunc-
tion is not without complications. Recurrent
urinary tract infection, local traumatic reactions
of the urethral and bladder wall, especially
epithelial damage in its mucosa, and false
passages are common complications occurring
with CIC. Although the situation in the experi-
mental animal has no relevance to the human
situation, yet, it may throw light on some as-
pects of the complications of long-term CIC.
Therefore, a periodic clinical follow up and a
prophylactic suppressive dose of antimicrobial
drugs are highly recommended to reduce such
complications.
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Editorial Comment:

This paper describes the changes and complications of CIC in a spinalized cat model showing a lot of complica-
tions. It should be mentioned, though, that the situation of the cat does not represent the human situation. In the
human, this line of therapy is now the standard of care, since the alternative of indwelling catheter is worse.

Reply of the Author:

We absolutely agree that CIC is now considered the standard management of patients with a weak detrusor
power whatever the cause, and we want to emphasize that this work is not against this modality of treatment.
However, the point is that it may throw some light on the side effects of the long-term use of CIC. Like other
treatment options, it is not without complications. As for our using spinalized cats as an animal model, this has
been done — and still is ~ in many centers for investigations on the neurogenic bladder, and many basic ideas in
bladder neurophysiology and neuropathology have been established from the work on cats as an animal model.
In our study we used spinalized cats mainly in order to facilitate the procedure of catheterization.

RESUME

Since this article was accepted on a very short notice, the translation will be published in vol. 9, no. 2.
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