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Urethral epithelial cells on the surface on hydrophilic catheters after
intermittent catheterization: cross-over study with two catheters
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Aim: To count the number of cells on the surface of the two commercial hydrophilic
catheters, Lofric1 and EasiCath1 used for intermittent catheterization (IC) after 30 ± 60 s in
water without the necessity of catheter jelly.
Participants: Twenty spinal cord lesioned (SCL) individuals. Six were women, and 14 men.
Methods: IC was performed on average ®ve times a day (range: 4 ± 10). In a randomised
cross-over design all catheterizations were performed either with Lofric1 or EasiCath1 in two
consecutive 24 h periods. The catheter used for the last catheterization in each 24 h period was
®xed, and divided into pieces of 5 cm. From each of these a piece with the length of 5 mm was
taken for surface microscopy after staining. The total number of cells was counted without
knowledge of the type of catheter. According to the fractionator principle an unbiased
estimate of the total number of cells on the surface of the cateter was calculated.
Results: There was no di�erence in the number of urethral epithelia cells on the catheters. No
granulocytes were identi®ed. The number of cells identi®ed on the catheters were from 30 to
410 000. No di�erences related to age, level of SCL, ASIA impairment scale, months since SCL
or type of IC were found. There was a trend that women had higher cell counts than men.
Conclusion: No di�erence was found regarding number of urethral epithelial cells on the surface
of the catheters after catheterization. This indicates no di�erence in urethral trauma between the
two catheters.
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Introduction

A recent study1 demonstrated that the two commercial
hydrophilic catheters, Lofric1 and EasiCath1, had
functional di�erences indicating a possible risk of
urethral trauma. Hydrophilic catheters are used for
intermittent catheterization (IC) after 30 ± 60 s in water
without the necessity of catheter jelly. The aim of the
present study is to count the number of cells on the
surface of the catheters after IC.

Participants and methods

Twenty spinal cord lesioned individuals were included
in the study. Six had cervical cord lesions (C4-6, ASIA
A-D), 12 thoracic cord lesions (T1-12, ASIA A-D), one
a L2 lesion (ASIA D), and one a Guillain-BarreÂ

Syndrome. Six were women 17 ± 48 years (median 45
years) of age, 2 ± 16 months (median 8 months) after
the spinal cord lesion (SCL), and 14 men 27 ± 69 years
(median 53 years) of age, 1 month ± 7 years (median 4
months) after SCL.

IC was performed on average ®ve times a day
(range: 4 ± 10). Seven were catheterized with sterile
technique by hospital personnel (four cervical SCL,
two thoracic SCL, one Guillain-BarreÂ Syndrome),
while 13 performed clean intermittent self catheteriza-
tion. Before enrolment into the study the urine was
free of bacteria and white cells (dipslide).

In a cross-over design, all catheterizations were
performed in the same manner, including the time for
the catheterization, either with Lofric1 or EasiCath1 in
two consecutive 24 h periods. Which catheter they used
®rst was randomly determined. The catheter used for the
last catheterization in each 24 h period was placed in a
4% formaline solution. After ®xation the catheter was
divided into pieces of 5 cm, where the ®rst from the tip
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of the catheter had a random length between 0 and 5 cm.
From each of these pieces a piece with the length of
5 mm was taken from the tip end for microscopy. The
5 mm pieces were stained with a hematoxylin-eosin
method. The surface of all the 5 mm pieces was
microscopied, and the total number of cells on the
pieces was counted without knowledge of the type of
catheter. This number for all the pieces from each
catheter was multiplied by 10 to give an unbiased
estimate of the total number of cells on the surface of the
catheter according to the highly e�cient fractionator
principle.2 ± 4

Results

There was no di�erence in the number of urethral
epithelia cells found on the two catheter types (P=0.97,
paired Willcoxon-Pratt test), and this was true for both
men (P=0.78) and women (P=0.75). In addition, there
was no di�erence whether the catheterization was
performed with sterile technique by hospital personnel
or by clean intermittent self catheterization (P=0.44,
Mann-Whitney rank sum test on the total number of
cells for each method). No granulocytes were identi®ed.
The number of cells identi®ed on the catheters were from
30 to410 000, but in general those individuals with high
cell counts on the catheter had high counts on both types
of catheters and vice versa (Table 1). There were no
di�erences related to age, level of SCL, ASIA impair-
ment scale, or months since SCL. There was a trend that
women in spite of shorter catheters generally had a
higher cell count than men.

Conclusion

No di�erence was found regarding number of urethral
epithelial cells on the surface of the two catheter types
after catheterization. This indicates no di�erence in
urethral trauma between the two catheters.
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Table 1 Number of cells on the catheters tested given
together with the gender for each participant. Ranked
according to the total sum of cells on the two catheters.
M=male, F=female. SIC=sterile intermittent catheteriza-
tion, CISC=clean intermittent self catheterization

Participant Number of cells Gender Catheterization
no. Lofrid1 Easicath1 M/F SIC/CISC

5
20
11
4
3
2
1
8
13
9
10
16
14
19
12
7
15
6
17
18

110
110
40
170
320
220
210
80
550

41300
41000
830
1550

42210
41800
42000
2050

42500
44000
410 000

30
70
270
250
260
430
650

41000
950
380

41000
41310
41100
440

41700
42500
42700
42500
42230
43650

M
M
M
M
M
M
M
M
F
M
M
M
M
M
F
F
F
F
M
F

CISC
SIC
CISC
CISC
CISC
SIC
SIC
SIC
SIC
CISC
CISC
CISC
SIC
CISC
CISC
CISC
SIC
CISC
CISC
CISC
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