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Each catheter always also represents an ent-
ry point for bacteria. This can cause a cathe-
ter-associated urinary tract infection (see 
Liedl 2017, p. 28), which, in the worst case, 
leads to urosepsis (see Norsworthy, Pearson 
2017, p. 305; Bublak 2016, p. 17). Carers are 
continuously confronted with this problem. 

In case of transurethral bladder catheters, bac-
teria can enter the bladder on three different 
paths: 

• during insertion from the area of the 
meatus and the distal urethra 

• between the urethral catheter and mu-
cous membrane 

• by way of retrograde protraction from a 
contaminated urine collection bag or 
urethral catheter after disconnection of 
the closed urine diversion system or at 
the use of an unsuitable system (see 
AWMF Leitlinie Harndrainage 2015, p. 5) 

Blockages of the catheter, fistulae, stenosis and 
strictures are further disadvantages of cathet-
er-supported urinary diversion. "Next to a bac-
terial component, the multifactorial pathogen-
esis of catheter-associated urinary tract infec-
tion and its complications can also exhibit a 
chemical and mechanical component: 

• The catheter surface causes a mechan-
ical irritation of the urothelial. The 
pressure of the catheter on the mucous 
membrane leads to local vascular dis-
orders, which cause weakening of the 
microbial immune status of the mucous 
membrane.  

• The catheter hampers the secrete flow 
of urethral glands.  

• So-called "mucopurulent membranes" 
or biofilms were the result of retained 
secretions and cell detritus, function as 
a medium and conduit for extra-can-
aliculus ascending bacterial infections.  

• Substances emitted from the catheter 
material, such as so-called emollients, 
lead to a chemical irritation of the ur-
ethra epithelia.  

• Surface incrustations on the catheter 
material promote the formation of 
biofilm as an adhesive base for bac-
teria, cell detritus and secretions and 
cause additional mechanical irritation 
of the mucous membrane. "Final condi-
tion of a scarred fibrotic inflammation 
( u r e t h r i t i s ) i s t h e u r e t h r a l 
stricture" (AWMF Leitlinie Harndrainage 
2015, p. 5).  

Bacteria in the urine, such as proteus mirabilis, 
produce an enzyme named urease. This enzyme 
splits urea into ammonia and carbon dioxide. 
The process leads to an increase of the pH 
value in the urine, which therefore becomes 
alkaline and thus finds ideal conditions for the 
development of crystals, such as magnesium 
ammonium phosphate and calcium phosphate 
(see Norsworthy, Pearson 2017, p. 304-305; 
Getliffe et. al. 2000, p. 60). Liedl describes an 
experimental discovery that the acidification in 
the presence of urease leads to an initial de-
cline of the pH value which, however, quickly 
returns to the original alkaline value with the 
further addition of acid. Acidification at a pH 
value of 8-9 causes the massive activation of 
the urease activity, which is detrimental and 
ineffective for the patient (see Liedl 2015, p. 
1306). Thus, incrustations are not prevented, 
but promoted. 
The bacteria proteus mirabilis with high urease 
activity is the main cause of persistent incrust-
ation. These are mineralised bacterial biofilms. 
The urease of this bacterium hydrolyses urea 
six to ten times faster than the urease of other 
species. The differentiation of proteus mirabilis 
in "swarming cells" also plays a role in catheter-
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associated urinary tract infections, as these 
spread quickly over the surface. In fact, pro-
teus mirabilis could be detected in the ob-
structing material of almost all catheters (see 
Liedl 2017, p. 32).  
Incrustations, which can encase the catheter 
surface and tip, and which form high sediment 
columns in the lumen, cause the blockage of 
the permanent catheter. Frequent catheter 
changes are the result if the bacteria are not 
treated correctly. Liedl describes this as a so-
called blocker which triggers a catheter ob-
struction with a rising urinary tract infection 
within a few days (see ibid. 2017, p. 32). In-
crustations cause pain for the catheter patient 
as well as huge costs for the health system. 
Because often, the catheter change is not car-
ried out by general practitioners, urologists or 
care personnel on site, but at the urological 
outpatient care.  

Management of urine drainages 

Urine diversion system


The primary contemplation should be whether 
the catheter patient requires "mobile" diversion 
at all. If yes, a sterile leg bag has to be con-
nected. According to the Federal health gaz-
ette (Bundesgesundheitsblatt 2015, p. 642) and 
AWMF (AWMF Leitlinie Harndrainage 2015, p. 6) 
only sterile, closed urine diversion systems are 
to be used. In case of bed-ridden patients or 
for the transfer in a wheelchair, a sterile, 
closed urine drainage system with a capacity of 
two litres and drain cock has to be used. It has 
a urine sample extraction point, a drip cham-
ber with bacterial-proof ventilation and mem-
brane check valve as well as a longer deviation 
hose and is thus suitable to be worn for longer 
periods.  
The following characteristics are indispensable: 

• free flow = no kinking, no formation of 
loops 

• no tension on the hose 
• no contact with the floor for bag or 

drainage nozzle 
• installation below bladder level 
• evacuation before urine reaches re-

turn-flow blockage 
 
Excessive manipulation at the drainage system 
rapidly causes intra-luminary bacteria ascen-
sion. This results in an almost 100 percent bac-
teriuria as early as after four days (see Liedl 
2017, p. 28). Madersbacher and Stoces describe 

that the catheter system has to be sterile, 
closed and provided with a drainage device 
(see Madersbacher and Stoces 2016, p. 9). 

Change cycle of the urine diversion system


Neither literature nor practical experience con-
tains a generally uniform procedure for drain-
age systems. The change cycles have to be pre-
scribed by the companies based on the Prod-
haftG (Product Liability Act). For example, the 
average maximum wearing period for sterile 
leg bags is three days. Unsightliness and odours 
due to deposits should not be disregarded, as 
this represents a strong limitation for person 
participating in an active social life.  
As a general rule, the point of connection has 
to be wiped with a sterile alcohol swab and the 
impact time must be adhered to (Bundesge-
sundheitsblatt 2015, p. 644). 
The use of reducible sterile leg bag in the ex-
tramural setting has to be scrutinised. Sterile 
scissors are required In order to reduce the 
drainage hose properly to the desired length, 
which are generally not available. The non-
sterile night bag is plugged into the drain cock, 
and detached, evacuated and discarded the 
next morning. 
A further variation of diversion for the mobile 
patient is the sterile catheter valve. It is 
changed together with the catheter. It provides 
the option of being free from a urine bag dur-
ing the day. A bag with sufficient volume can 
be attached in order to sleep through the 
night.  
According EAUN, a catheter valve is contrain-
dicated at: 

• cognitive limitations 
• overactive bladder syndrome 
• vesicoureteral reflux 
• limited bladder capacity 

Prior to using a catheter valve, it must be en-
sured that the person empties the bladder on a 
regular basis. "When a catheter valve is used, a 
two to four-hourly release is recommen-
ded” (https://nurses.uroweb.org/guideline/
catheterisation-in dwelling-catheters-in-adults-
urethral-and-suprapubic/ 01.03.2019, p. 33). 

Catheter change cycle


The instruction to change the catheter "when 
required" is found frequently. The industry pre-
scribes a maximum insertion period, such as 
with the Teleflex Rüsch Silicon Catheter (six 



weeks). Accordingly, individual change intervals 
are to be determined during this period - also 
in the opinion of practicing experts, i.e. symp-
tom-oriented catheter changes instead of rigid 
catheter change intervals (see Liedl 2015, p. 
1305). The first change should not be made 
only at the onset of problems, as the removal 
of an encrusted catheter tip covered in crystals 
cannot only be painful, but can also lead to 
injuries of the urethral mucosa. The sub-
sequent catheter change cycle should be de-
termined depending on the condition of the 
catheter tip and/or the lumen. The focus 
should be on the object of extending the life 
cycle of a catheter. The expression "if required" 
has to be precisely defined in individual cases. 
"There is no uniform standard for the catheter 
change intervals. They depend on the charac-
teristics of the material, the diuresis, the in-
fect situation and the tendency for incrusta-
tion" (Hühner 2015, p. 6). Furthermore, un-
pleasant odours are generated due to biofilms 
and deposits after approx. four weeks. This can 
also be rather limiting for the patient in terms 
of their participation in the social life. 
It is important to ascertain why the permanent 
catheter was initially applied. Unfortunately, 
the reasons for this are not always compre-
hensible. Particularly in case of patients who 
are in need of care, the catheter - when once 
installed - remains in situ and is changed again 
and again. Following an anamnesis and estab-
lishment of the illness, an attempt of a cathet-
er outlet should be made between physician 
and care person, if possible. If this is followed 
by spontaneous miction, a residual urine con-
trol should be performed to determine whether 
the miction was the result of overflow. The 
residual urine control should be repeated sev-
eral times and occur preferably in the after-
noon, as practice has shown that the remaining 
urine increases during the course of the day, 
which can result in a nightly renal shutdown.  
If urine is lost next to the catheter, the cause is 
not an insufficient Charrière or insufficiently 
blocked catheter. The causes can be spasms of 
the bladder - these occur due to an irritation 
and/or a urinary tract infection - or the reloca-
tion of the catheter eyes.  

Care 

General information


Excessive cleansing not only removes contam-
ination, bacteria, sweat and skin scales, but 

also important structures of the skin such as 
surface lipids, epidermal (bacteria)lipids and 
proteins. The skin can dehydrate due to the 
application of incorrect cleansing products (ir-
ritating surfactants). Dry skin (xeroderma) is 
characterised by reduced moisture content and 
impaired lipid formation of the corneal layer 
(see Blaak 2012, p. 29-30). "Dry skin can turn 
into a dehydration eczema (exsiccation 
eczema), which leads to itchiness. […] This co-
incides with an impaired permeability barrier 
of the skin, evident as reduced repair capabil-
ity after stress to the skin." (Proksch, Weidinger 
2011, p. 902).  

Catheter maintenance


The daily cleansing of the urethral orifice, 
catheter and genital region and/or the vicinity 
in the context of general personal hygiene 
(with water and soap solution, without the 
addition of antiseptic substances) is entirely 
sufficient. Octenisept is only applied for pre-
disinfection when the catheter is applied. A 
regular application for catheter maintenance 
leads to massive skin irritations and therefore 
has to be omitted. As the other products in 
the market approved as disinfection solutions 
for mucosa contain iodine for pre-disinfection, 
the use of, for example, Prontoderm C should 
be considered in case of an incompatibility 
with Octenisept. It is based on polyhexanide 
and is an antimicrobial cleansing solution for 
skin and mucosa - not a medical product and 
not an approved disinfection solution for mu-
cosa. It acts antimicrobial against bacteria 
incl. MRSA, ORSA, VRE and can specifically be 
used for the cleaning of the urethra entry pri-
or to the catheterisation if the above-men-
tioned products are out of the question (see 
AWMF 2016, p. 11).  
Catheter clamping for bladder training prior 
to the removal of the catheter is obsolete and 
may increase the frequency of catheter-asso-
ciated infections (see Bundesgesundheitsblatt 
2015, p. 645). As a consequence, also the 
clamping of an installed permanent catheter 
for the purpose of so-called bladder training 
has to be omitted. "The intermittent clamping 
of a transurethral indwelling catheter prior to 
its removal to increase bladder capacity and/
or restore normal a miction rhythm (so-called 
bladder training) initiates infection complica-
tions and should be omitted. Routine irrigation 
has not proven to be effective" (Liedl 2015, p. 
1305).  



Incrustations 

Clarification


According to Radmayr, bacteri-
al colonisation occurs within a 
very short time after the in-
stallation of a catheter. This, in 
turn, consequentially increases 
the risk of encrustation in the 
catheter and ultimately leads 
to its blockage (see Radmayr 
2012, p. 18).  
In case of multiple catheter 
blockages with frequently ne-
cessary catheter changes and subjective com-
plaints, such as  

• pain in the bladder area - caused by 
the reduced flow and the chafing of 
the crystals on the bladder mucosa, 

• urge to urinate, in men generally evid-
ent in the tip of the penis, 

a urine culture and resistance determination 
should be initiated. Most specimens exhibit the 
bacteria proteus mirabilis (see Liedl 2017, p. 
28).  

Therapy


In order to prevent incrustation in the above-
mentioned criteria in the long term, a targeted 
antibiotic therapy for a sufficiently long period 
of time should be prescribed. In case of a 
symptomatic urinary tract infection and in-
stalled permanent catheter, an antibiotic ther-
apy without an immediate catheter change is 
not sufficient, but often leads to failure or 
even death (see Liedl 2017, p. 32). In the event 
of a catheter-associated urinary tract infec-
tion, the catheter has to be changed, if pos-
sible, at the start and/or at least during the 
course of the antibiotic therapy (see Bundesge-
sundheitsblatt 2015, p. 644), as bacterial 
biofilms form even after a very short period of 
time following installation. However, this oc-
curs rather rarely in practice.  
"A lack of clinical improvement within the first 
three days after the start of the therapy or a 
recurrence of the symptoms within the first 
two weeks has to result in a re-evaluation of 
the therapy. A lack of compliance by the pa-
tient, resistance of the pathogen or uncon-
sidered complicating factors have to be taken 
into account as a cause. A renewed urine exam-
ination incl. urine culture and resistance test-
ing as well as the change of the antibiotics are 

indicated in this case. The improvement of the 
symptoms and the negative urine findings as a 
follow-up are indications of the success of the 
therapy" (Magistro et. al. 2013, p. 38).  

Bladder irrigation


Irrigations and instillation via the installed 
catheter are only conducted in case of special 
urological indications due to the risk of infec-
tion. In this case - particularly in the external 
area - reasonably realisable irrigation intervals 
have to be determined. 
The first measure should be "internal" irrigation 
by way of sufficient fluid intake: urination of 
1.5-2l/24h would be optimal. Also the position 
of the catheter and/or the drainage should be 
inspected with respect to kinks.  
Complications may occur if irrigation is per-
formed with a bladder syringe and sterile NaCl 
solution in case of catheter blockages. These 
begin as early as with the handling of loading 
and furthermore with the disconnecting of the 
urine drainage. Furthermore, incrustations can 
be flushed into the bladder and settle on the 
floor of the bladder, i.e. predominately below 
the blocked balloon. Therefore, there are vari-
ous sterile ready-made disposable irrigation 
solutions (individually packaged and sealed), 
which are to be used based on indications ac-
cording to the physician's instructions (as e.g. 
Uro-Tainer).  

Irrigation solutions


Uro-Tainer NaCl 0.9 % is designed for the ap-
plication in case of tissue residues, mucous and 
minor blood deposits. This is a purely mechan-
ical effect. Apply as required.  
Uro-Tainer Suby G (citric acid 3.23 %) is a mild, 

Incrustation ultimately leads to blockage.
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hypotonic solution which causes less irritation 
due to the addition of magnesium. The solution 
was especially developed to prevent phosphate 
crystal formation and to dissolve existing calci-
fications in case of permanent catheters. The 
reaction time is five minutes. In the process, 
attention should be paid to subjective irrita-
tions. This irrigation dissolves incrustation, re-
duces the pH value and minimises bioburden in 
the bladder. Application up to twice daily, if 
required.  
Uro-Tainer PHMB (0.02 % polyhexanide) serves 
to prevent Catheter Associated Urinary Tract 
Infection (CAUTI), reduces bacterial colonisa-
tion on catheter and bladder and achieves a 
reduction of the biofilm by 87 % compared to 
irrigation with NaCl. This irrigation is applied 
supplementary to systemic treatment in case of 
a bladder infection. If left in the bladder for a 
prolonged period of time, a burning sensation 
can occur; therefore, immediate drainage 
without reaction time has to be adhered to. 
Application up to twice daily.  
Freka Drainjet NaCl 0.9 % is an isotonic sodium 
chloride solution and serves for the drainage 
and cleansing of the extracorporeal circulation 
of haemodialysis systems as well as the intra- 
and post-operative bladder irrigation during 
urological surgery. 
Freka Drainjet Solutio R plus is a rinsing solu-
tion that can be used during surgical and med-
ical interventions for the rinsing and cleansing 
of anatomic structures. Suitable for the irriga-
tion of the bladder and permanent catheters to 
prevent and eliminate catheter incrustations. It 
contains magnesium hydroxyl-carbonate, citric 
acid, D-Glucono-1.5-lacton, Magnesium citrate 
and water for injection purposes. Irritations, 
inflammations, pain or camps can occur due to 
the citric acid concentration. Here, a reaction 
time of 20 minutes is described. Apply up to 
twice daily.  
One point worthy of note is that this product is 
not packaged sterile and individually. Although 
the rinsing agent is sterile, the connector incl. 
screw stopper is merely provided with a per-
forated protection cap. Due to the harmonica 
principle, the risk of an uncontrolled vacuum 
exists. This can lead to micro lesions of the 
urogenital mucous membranes.  

Alternative measures 

Antibiotic-resistances represent an increasing 
problem in the treatment of urinary tract in-
fections. New alternative therapy approaches 

can possibly provide relief in this matter. In a 
study, 476 patients, who suffered acute, un-
complicated urinary tract infection, were 
treated with a combination preparation made 
of nasturtium and horseradish root (3–5 cap-
sules/day). This revealed that the efficacy is 
comparable with that of the standard antibiot-
ics, yet the compatibility was significantly bet-
ter. Extracts from birch leaves, horsetail herb, 
smooth rupture wort, sweet woodruff, stinging 
nettle and cranberry leaves are diuretic and 
anti-inflammatory and exhibit anti-biofilm 
activity. They particularly contain flavonoids, 
Glycosides, Saponins, Tannins and Terpene de-
rivate (see Kraft 2014, p. 107-108).  
According to Heßdörfer and Kunter, prepara-
tions containing mustard oils have an antibiot-
ic, broad antibacterial effect in the prevention 
and are also effective in resistant pathogens 
(see Heßdörfer 2012, p.27; Kunter 2018, p. 
336). "Meanwhile, experimental evidence has 
been established for therapeutic effect even in 
the case of plant-based products. Thus, cran-
berry products not only influence the adhesive 
characteristics of uropathogenic E. coli, but 
also their mobility" (Magistro et. al. 2013, p. 
40).  
For the stabilisation of the local physiological 
flora, the compensation of oestrogen deficit 
and the lactobacillus flora is recommended 
(see Eisenmenger 2018, p. 44; Stiefelhagen 
2018, p. 18). The administration of L-Methion-
ine three to six times 500mg tablets (Aci-
methin®) can effect urine acidification to a pH 
value of between 5.8 and 6.2 (see AWMF 2016, 
p. 17; Fünfstück et. al. 2012, p. 200).           ◼ 
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