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OSMOLALITY AND CATHETERIZATION

Discomfort at catheter withdrawal is occasionally reported by some patients practicing intermittent
catheterization with hydrophilic coated catheters.! This phenomenon has been linked to prolonged
catheterizations and high osmolality of urine, but seems to be solved by a hydrophilic surface,
isotonic to urine, which reduces both removal friction and urethral trauma.

Osmotic activity is the process when water in one solution,
with lower concentration of e.g. salt ions or sugar
molecules, moves through a semipermeable barrier in the
direction of a higher concentration to equalize
concentrations. The osmotic activity could both be
measured in milliosmoles/kilogram (mOsm/kg) solvent, i.e.
osmolality, and calculated as milliosmoles/liter (mOsm/L)
solution, i.e. osmolarity.?? In human serum osmolarity is
approximately equivalent to osmolality given the density of
=1 kg/L of the fluid.?3

Normal human plasma osmolality is reported to
approximately 290 mOsm/kg,*> and corresponding
osmolarity of plasma and other body fluid is about the
same, between 270-300 mOsm/L.> Human urine osmolality
may however vary between =50-1200 mOsm/kg, depending
on water intake,* but the expected normal fasting urine
osmolality should be at least three times the serum
osmolality,’ i.e. *800-1200 mOsm/kg. For example, the
majority of fifty years old males morning urine osmolality
were reported to lie between 780-1360 mOsm/kg® and
corresponding normal values in children after 7 hours water
deprivation were 827-1136 mOsm/kg.” Variations
associated with different conditions could also be seen, and
patients with spinal cord injury have been reported to have
an increased urine production during nighttime resulting in
a lack of normal urine osmolality variations.®® For example,
Kiling et al. observed unchanged level of urine osmolality
between day and night among both tetra- and paraplegic
patients, while values in a normal control group were
significantly different between night and day.® Also, Szollar
et al. discovered low levels of urine osmolality among
tetraplegic patients with reported similar day and night
values.®

The cause of this lack of daily variation is proposed to be
absence of antidiuretic hormone increase during nighttime
among spinal cord injured patients.®%° This in turn is caused
by long periods of sitting down during daytime, with pooling
of blood in the lower extremities followed by increased
vessel fluid volume and urine production when lying
down.®® The phenomena could be addressed by
compression stockings, regulated fluid intake and additions
of antidiuretic hormone mimicking drugs®° to reach less
urine production during nighttime, and as a result, higher
urine osmolality.'® In summary, urine osmolality levels could
be expected around =300-800 mOsm/kg during limited
daytime in a well hydrated normal individual and between
=800-1200 mOsm/kg in normal morning urine and in the
general patient practicing intermittent catheterization and
controlled fluid intake.

A hydrophilic surface with high osmolality, and thereby
isotonic to urine (i.e. same osmolality as expected in normal
urine), has been concluded to be associated with less
removal friction and urethral trauma.*! The osmolality of
the LoFric catheter has been reported to be between 900-
950 mOsm/kg!? and falls well within the expected range of
urine osmolality in patients practicing intermittent
catheterization of x800-1200 mOsm/kg. The high osmolality
ensures the hydrophilic coating to be kept, also after longer
catheterization (> 5 min),!! and prevents incidences of
catheter sticking to the urethra upon withdrawal.??*3 This
may also be the reason why LoFric catheters measured the
lowest withdrawal friction when compared to other
hydrophilic catheters used among spinal cord injured
patients practicing intermittent catheterization,? or when
tested in an experimental model.'*
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