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ABSTRACT
In the past years, a major cause of invalidity and death in post spinal cord injury (SCI) patients with
neurogenic bladder (NB) was the renal failure. Since our ability to manage the dysfunction of NB has improved, the morbidity/mortality in these individuals significantly decreased.
The aims in NB management are to protect the upper and lower urinary tract and to improve the quality
of life (QoL) of these individuals.
The insertion and removal of the catheter many times a day, to empty the bladder is called intermittent
catheterization and it is considered the „gold standard“ in the NB management.
Nowadays, there are available many types of catheters, materials and techniques: non-coated catheters,
gel-coated catheters, hydrophilic catheters, glycerine based catheters.
The choice of a catheter should be made on an individual analyse, according to gender, age, level of injury,
functional status, urethral sensibility, or the circumstances the IC is needed (so, a patient may need a type
of catheter at home and another one outside).
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BACKGROUND
One of the most important sequelae in spinal cord injury (SCI) patients is the dysfunction
of the bladder, known as neurogenic bladder
(NB), influencing not only the upper urinary
tract function but also, these individuals quality
of life (QoL). (1)
NB leads to a lot of problematic complications of the upper and lower urinary tract, in-

cluding recurrent urinary tract infections, renal/
bladder calculi, hydronephrosis, vesicoureteral
outflow, or renal failure. (1)
The aﬀected patients may use in excess the
healthcare system, including follow-ups, emergency visiting or hospitalization. (2)
NB in chronical patients usually becomes of
incontinent type. This does not directly threaten the lives of patients, but embarrass them to
have a normal social life, due to the profound
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discomfort of the leakage of the urine on linen/
skin.
In addition, the urine, usually ends up being
infected – we have to mention that, whatever
the circumstances surrounding the necessity of
using an indwelling catheter and its persistence
was higher (meaning days or weeks), the solution of continuity represented by the indwelling
catheter, sets the stage for inevitable local bacterial colonization.
It is known that, incontinence is more common in chronic, sequelar patients, as a consequence of a longer period of this status of neurogenic bladder and urine is almost invariable
infected (as previously stated), its contact with
the skin being either propensive to determine
new injuries or, in case of already existing skin
lesions – including trophic type as bedsores –
contributes to their maintaining and worsening.
This aspect is not, however, the main target
of this paper.
Instead, the NB of retention type could be a
pathological condition to threaten patients life.
Therefore, in the first part of this article, as a
motivational background, will be reviewed the
main pathophysiological stages, with prognostical comments of this complication.

BLADDER PHYSIOLOGY / MICTURITION
DISCONTROL PATHOPHYSIOLOGY
The acute urinary retention is a condition resulting from the pacient’s incapacity to void
urine and may determine bladder wall damage
(through overdistention) and/ or vesicoureteral
outflow with reflex anuria and renal failure – if
the bladder is not timely emptied – and even
death.
Renal failure, as a consequence of the cvasipermanent vesicoureteral outflow, with renal
pelvis stasis generating hydronephrosis (in
time), appears more rapid in the suprasacral/
„fight“ bladder – see further. (3)
The principal goal of NB management is to
preserve the renal function by protecting the
upper urinary tract but also, to improve as much
as possible, the QoL of these patients.
It is useful to understand the neuroanatomy
and the neurophysiology of this basic function,
in order to better manage this harsh condition
in post SCI patients. (1,4)
From an anatomical point of view, the bladder has a „body“ consisting in the detrusor –
which is a smooth muscle – and a base – the
trigon and the neck of the bladder – intercon-

nected to the pelvic floor. It also has an internal,
smooth sphincter and an external, striated one.
(5)
The process of urination is controlled by
complex mechanisms of the central nervous
system and mediated by multiple neurotransmitters, and any damage at this level generates
serious dysfunctions (abnormal storage and release) of the bladder. (6)
The main centre of micturition, located in
rostral pons is very important and when its communication with the peripheral nerves is disrupted, the voluntary control of urination is affected. (7)
The cortical control of the pontine centre is
usually maintained, excepting the situations
when there is a brain lesion, too (8) – including
the most unfortunate situation of concomitance: SCI and traumatic brain injury (TBI), within a politraumatic context.
The NB dysfunction aﬀects the majority of
SCI individuals (about 81% patients during the
first year after the injury) and the site and the
extend of the spine disruption will determine
the level of bladder dysfunction. (2,9) Besides,
the lesions may be complete or incomplete.
As a result, the urodynamic evaluation is the
following step after the neurological examination, in order to assess the type and the severity
of the bladder dysfunction. (10)
Despite the fact that urodynamic examination is mandatory, the risk of urinary tract infections after this investigation is a real one: 15,79
overall incidence! (11)
In this assay, the current physician studies
the filling and the voiding stages of NB and
moreover, can measure the detrusor pressure,
its compliance and contraction.
Bladder and sphincter pathology can be also
evaluated using cystoscopy, when needed. (12)
Initially, when the lesion is severe, the bladder is non-contractile, flaccid so that the urinary
volume should be less than 500 ml for preventing the vesicoureteral outflow by overstreching
the detrusor muscle. (13)
When the lesion is proximal to the sacral spinal cord, following the stage of „spinal shock“,
the bladder becomes hiperkinetical (spastic
bladder), with a decreased storage capacity
(about 300 ml) due to a detrusor overactivity. A
detrusor – sphyncter dyssynergia (meaning a
poor coordination between the bladder contraction and the sphincter relaxation) may occur. Thus, the detrusor hypertrophy determined
by the bladder hipertonicity allows the vesico103
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ureteral outflow, obstruction or even both, with
a potential damage of the renal function including failure, as afore mentioned.
The incontinence may be the consequence
in this situation, when the detrusor pressure exceeds the urinary sphyncter pressure. (5)
If the injury involves the sacral spinal con or
the cauda equina, the bladder is atone, arreactive, having a large capacity and the patients exhibit the detrusor arreflexia with the risk of incontinence, too. (2,13)
It is to mention that, urodynamic findings
showed that there is to no important diﬀerence
between the presence or absence of detrusor
hypereflexia. The detrusor pressure should be
kept lower than its critical threshold (40 cm
H2O) in order to prevent the vesicoureteral outflow. (14, 15)

MANAGEMENT OF NEUROGENIC
BLADDER
As „state of the art“ in NB treatment, including due to SCI patients, with partial or complete
urinary retention is recommended to be the intermittent catheterization (IC), the aseptic
method of IC – meaning the patients does not
touch directly the one single use catheter – being preferred. (16)
Since 1972, when Lapides first introduced
clean intermittent catheterisation (CIC) in the
management of NB (encompassing post SCI), it
has been routinely used and successfully improved the QoL of these patients and the initial
ability for such an assistive endeavour, including
in relation to sexual intercourse – which obviously is marked impaired/made it impossible by
the presence of an indwelling catheter. (17)
Using IC, the intravesical pressure is quite
appropriately controlled by regular emptying of
the bladder and the blood circulation in the
bladder wall is improved, resulting a decreased
risk of infectious bacteria. Bacteriuria is unfortunately inevitable in patients needing long- term
catheterization, but only the symptomatically
ones requires treatment. (5)
A recent review regarding the risks of the IC,
shows a prevalence of asymptomatic urinary infection of 11% and of symptomatic one of 53%.
(18)
IC in NB patients improves their autonomy
and their sexual intimacy, compared to the use
of an indwelling catheter. (5)
Initially, IC was performed with polyvinyl
chloride (PVC) catheters but in 1983 it has been
104

introduced the first hydrophilic catheter, trying
to decrease the complications of this procedure.
The catheter surface properties seem to influence the complications rate, as well as the
patients satisfaction.

CATHETERS – TYPE AND DESIGN
Nowadays, there are available several types
of catheters, materials and techniques: noncoated catheters, gel-coated catheters, hydrophilic catheters, glycerine based catheters, all
sterile, one single use, thus expressing the (desired) end of the – just – clean catheterisation.
Catheters are gender specific now, they
come in a variety of sizes and are measured using French scale (Fr or Ch). The most common
sizes are for male 10-14 Fr and for female 14-16
Fr, but it is indicated to use the narrowest tube
to minimize the urethra irritation. The end of
the catheter is colour-coded to identify the size.
(19)
The choice of a catheter should be made depending on gender, age, level of injury, physical
independence in self-catheterization, urethral
sensibility, life style/the circumstances the IC is
needed (so, a patient may need a type of catheter at home and another one outside). (8)
The standard catheters are manufactured
from rubber, PVC, DEHP (di-ethylhexyl phthalate), latex, silicone. This type of catheter may
be washed and reused for about 1 week but, it’s
not recommended because of the risk of infection.
When the polyvinyl pyrrolidone (PVP) became part of the catheter surface, studies
demonstrated that the friction motion was lower than the catheters coated with vaseline or
xylocaine. PVP has the property to absorb and
bind water, resulting a smooth and very slippery
surface which lubricates the urethra when it is
inserted. Thus, the friction is 90-95% lower than
a plastic lubricated catheter and the risk of urethra traumatically damage is decreased. (20-22)
More advanced technology regarding chemical process succeeded to develop an isotonic
catheter surface, having the same salt concentration as urine, but we are not resuming this
aspect, since we’ve been approached it in another paper. (3)
So, the hydrophilic catheters were practically
developed to reduce urethral trauma and to
gain the patients compliance, being easier to
use.
Thus, it is mitigating the risk for one of the
long term consequence/complication of IC: de-
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velopment of strictures as emphasised in a previous work of ours. (3)
Some hydrophilic catheters require to add
water but most of them are part of „all in one“
devices using distilled water, i.e. impaling a very
hygienic way of a lubrication in close circuit.
Another technical solution for sterile IC is the
use of a PVC type, but prelubricated uniformly
with water and glycerine-based formula, oﬀering a comfortable insertion by the pharmacological properties of glycerine, in close circuit,
too.
It is needful to mention, that at least for the
glycerine-based coated catheters there are literature date emphasising they do not interfere
with the vitality or mobility of the sperm. (23)
More advanced recent improvement, entails
the adding of a ring cap to secure the tip of the
catheter to be contaminated by the bacteria located in the distal urethra or by external contamination when the package is opened by
hand touch and relies also on the „no-touch“
system. (16) In men with SCI, the urethra may
be colonised by perineal bacteria as E Coli, Pseudomonas or Klebsiella. (24)
It is to mention, also, the NB patients (especially post SCI) tend to depression, aspect related to their capacity of self-catheterization. (25)
We are presenting below, some examples of
catheters used in The Neural-Muscular Rehabilitation Clinic Division of „Bagdasar Arseni“
Teaching Emergency Hospital.

CONCLUSIONS
Although, in the post-acute and chronic
phase of a SCI patients there are many alterna-

FIGURE 1. Hydrophilic catheter with lubrication in
close-circuit, PVC transparent, DEHP free, used in our
Clinic Division

FIGURE 3. Hydrophilic catheters base on a smooth,
slippery surface which lubricates the urethra when
inserted, reducing the risk of urethral trauma

FIGURE 4. A type of prelubricated glycerine-based
formula catheter, also in use in our Clinic Division

tives to drainage urine (indwelling catheters, intermittent catheters, condom sheath catheters,
suprapubic catheters), sterile IC provided by lubrication in close circuit is the safest method of
managing NB, preventing also better the risk of
the infectious recurrence and respectively improving not only the renal function but also the
QoL of these individuals. (26)
Additionally, the more and more physiological chemical content of the catheter’s coatings
(for instance urotonic type) contribute as well to
bettering the condition of this yet, still unsatisfactory „gold standard“ in the domain. (27)
Using modern techniques in the treatment
of NB, mortality through related kidney damage
was reduced from 95% in the 20th century to
3%. (28)
It is, however, important that, healthcare
professionals to periodically instruct their patients for keeping a good compliance and a
healthy urinary tract, including up dating their
own training/skills, because, as it has been
shown, technology – including in this field – is
ever evolving.

FIGURE 2. Another type of hydrophilic catheter,
entailing a ring cap to secure the tip of the catheter
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