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ABSTRACT

Urinary catheter varies in terms of material, shagred size and each type is made for a particulaippse.
During some diseases, the urinary catheters shoadain in the bladder for a long time and this lead
serious complications such as pathological compiizes of bladder and urinary tract infections. Inig study,
pathological complications and lower urinary traicfection following the use of two different tymdaurinary
catheters in male rabbits was evaluated. This swdy designed in the form of a randomized clinidal. 20
five- month-old New Zealand rabbits weighing 2 16 Rilograms were randomly assigned to 2 group&@®f
The first group was under cystostomy with Nelatoatheter, and second group was under cystostonty wit
Foley catheter for 7 days. After this period, paftthe rabbit bladder tissue was isolated and genthe
laboratory for the pathology report. A urine samplas aseptically taken and sent to the laboratarg any
number of bacterial growth in urine culture was swered a urinary tract infection. Prevalence ofnary
tract infection in the two groups was identifieddalny Gram staining and specific biochemical tegfes$ of
bacteria were determined. Obtained data were enténe SPSS software version 17 and statisticas tegch
as Chi-square, Fisher's exact test and Mann-Whiteeis were used for data analysis. The highegtiéracy of
grade 3 inflammatory was observed in rabbits witley catheter, also, rabbits with Nelatone cathefieowed
the highest frequency in this intensity. There wasignificant difference in severity of inflamnoati Percent
Of inflammatory cells in pathological samples radgeom 5 to 80. In both groups, the most frequeneye
observed in the samples with five to ten percemgnparphonuclear cell, and no significant differensas
observed between the two groups. Difference ofufregy of bleeding between the two groups was not
significant. No significant difference was foundveen the two groups in terms of infection. Theas wo
significant difference between the two types dfie@trs in terms of the severity of inflammatioflammatory
cells, bleeding in the tissues of the bladder andauy tract infections. This indicates that nonkthis two
types of catheters has particular preference oveather.
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INTRODUCTION

Urinary catheter varies in terms of material, shapd size and each type is made for a particulgpgse.
Urinary catheters, are different types as wellfathe location and duration of exposure [1]. Duéhe fact that
some diseases, such as hypospadiasis and damégeuethra urinary catheters long stay into tleeldér, In
most cases, the use of latex free Foley cathetenseaommended [2], Unfortunately, due to its peod lack of
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this type of catheter everywhere, use of this tgpeatheter is not possible in most cases, so reapegrts in
hypospadiasis restore use the normal Foley catf&tehere is the risk of changes in bladder #sdaecause of
latex entity. In some cases, hemorrhagic cystiis dbserved [4]. Thus, some surgeons recommenih&aige

of Nelatone catheters in place of Foley cathetem¢vent changes in bladder tissue [5- 7]. Busono study
has been done to compare these two types of ceghessed on the pathology of bladder. In this study
pathological complications and urinary tract infestof two catheter types were evaluated in an ahimodel.

MATERIALSAND METHODS

This experimental study was performed after the@gmd of Ethics Committee, and 20 rabbits were camly
divided into 2 groups of 10. One week before thalgtstarts, all the rabbits were fed similarly dgpt in
similar environmental conditions. After this perjdtie qutaneous and subqutaneous layer in abdommome
were opened, and after determining the anatomicaitipn of the bladder, The first group was under
cystostomy with Nelatone catheter, and second greagunder cystostomy with Foley catheter for 7sday
avoid confounding effects of ischemia induced by #olume of the Foley catheter balloon and the sures
effects of it, initially through a laparotomy infaits by injecting water into the bladder, the lbladvolume was
estimated, and Foley catheter balloon with a mawrinad one-fifth or less the same for all rabbit lwad was
full. cystostomy remained in all rabbits for 7 dayafter one weeks rabbits were anesthetized blyateine (10
mg / kg), and were placed in a Supine posture ernofferating table, then midline incision was madehe
previous site and a urine sample was asepticdtgntédy sterile syringe, and sent to the laboratany, number
of bacterial growth in urine culture was consideesda urinary tract infection. Prevalence of ugnaact
infection in the two groups was identified and braf staining and specific biochemical tests tyfdsagteria
were determined. After that, 3-5 cm of each rabHiver was resected, and immediately fixed in falim and
sent to the laboratory for the pathological repBased on the defined pathological grading, pathol@sults
were classified into 6 groups: 0. No change, 1.dvimflammatory infiltration without edema, 2. Mil
moderate inflammatory infiltration with mild edem&, Mild to moderate inflammatory infiltration and
moderate edema, 4. Moderate inflammation with rogitits scattered and diffuse edema, 5. Severe
inflammation of the tissue and edematous changlesis and hemorrhage. Bladder bleeding was regort
qualitatively: No bleeding, mild: 1 to 2 red bloodlls is extravasated from 10 vessels which ariéleisinder
the microscope, moderate: 3 to 4 red blood cellsxtsavasated from 10 vessels which are visiblesuride
microscope, severe: more than 4 red blood celexigavasated from 10 vessels which are visible utige
microscope. Obtained data were entered into SP®8ase version 17 and statistical tests such assGhare,
Fisher's exact test and Mann-Whitney tests werd fegedata analysis.

RESULTS

In this study effect of two cystostomy methods wibley catheter and Nelatone catheter on pathology,
inflammation of the bladder cells and bleeding wewaluated in 20 rabbits, and in none of the végmb
including the severity of inflammation, inflammayocells, bleeding and urinary tract infections, réhare
significant differences between the two types dheters. The highest frequency of grade 3 inflanonyatvas
observed in rabbits with Foley catheter, also, itabkith Nelatone catheter showed the highest feegy in this
intensity; According to Fisher's exact test indéchthat the frequency of severe inflammation intthe groups
are roughly equal; However, in this case due tostheerity of inflammation is variable rate, comghte which
group had more inflammation, non-parametric ManniWdy test was performed. According to the findinds
these tests, however, group with Nelatone cathetdra brief more inflammation than Foley cathebet, this
difference was not significant (P value = 0.875plfle 1). Percent Of inflammatory cells in pathotadi
samples ranged from 0 to 100; in both groups, thkdst frequency were observed in the samples fivighto
ten percent polymorphonuclear cell, and no sigaiftcdifference was observed between the two gr¢Bps
value = 0.077 ) (Table 2). According to the findingf Mann-Whitney test, however, the average nunaber
inflammatory cells in group with Foley catheterléss than Nelatone catheter, but this difference nat
significant (P value = 0.756).

Table1 - Comparethe severity of inflammation in two groups

Severity of inflammation| Nelatone cathetef Foley cathetery Sum *pPV
N % N % N %
1 2 20 0 0 2 10| 0.38%
2 1 10 3 30 4| 20
3 3 30 5 50 8 40
4 2 20 0 0 2 10
5 2 20 2 20 4 20
Sum 10 100 10 100 20 100

*Fisher exact test
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Table 2 - Compar e the percentage of PMN cellsin two groups.

Bleeding Group *PV
Nelatone cathetef  Foley catheter Sum
N % N % N %
No 2 20 3 30 5 25| 0.7
Mild 3 30 1 10 4| 20
Moderate 5 50 5 50 10 5(
Sever 0 0 1 10 1 5
Sum 10 100 10 100 20 100

*Fisher exact test

Comparison of bleeding in the bladder tissue in groups based on Fisher's exact test showed ndicagm
difference between the two groups in the severitpleeding (P value = 0.756) (Table 3). To cheadk tibtal
amount of bleeding in the two groups, Mann-Whitriegt was performed. Accordingly, the Foley catheter
group had a higher ranking in bleeding, but thffedénce was not significant (P value = 0.743).

Table 3 - Compar e the amount of bleeding in the bladder tissuein two groups

PMN | Group *PV
(%) | Nelatone cathetef Foley cathetelSum
N % N % N %
0-10 5 50 5 50 10 | 50 | 0.077
10-25 2 20 4 40 6 30
>25 3 30 1 10 4 20
Sum 10 100 10 100 20 100

*Fisher exact test

Foley catheter group compared to the Nelatone tmatHeas the lower chance of infection, although the
difference observed in the two groups was not figanit based on the chi-square test (P value =)Bable
4).

Table4 - Compar e the frequency of urinary tract infection in two groups

Urinary tract infection Group *PV
Nelatone cathetef Foley catheter Sum
N % N % N %
No 4 40 7 70 11] 55| 0.37
Yes 6 60 3 30 9| 45
Sum 10 100 10 100 20 100

*Chi-square test

Enterococcal infection in the Foley catheter gravgs lower than the Nelatone catheter, but chi-stest
showed that this difference is not statisticallgngiicant (P value = 0.37). In the Nelatone cathgreup, there
was a case of urinary tract infection with Staphglcus aureus; but in the Foley catheter groupethas no
case of urinary tract infection with Staphylococewseus, and Fisher's exact showed no signifidiéfierence
(P value = 1) (Table 5).

Table5 - Compar e the prevalence of Staphylococcus and Enterococcusin the urine samples of two groups

Urinary tract infection | Nelatone catheter  Foleyhet¢er | PV
N % N %
Enterococcus Neg 5 50 7 70| 0.65*
Pos 5 50 3 30
Sum 10 100 10 100
Staphylococcug  Neg 9 90 10 100 1**
Pos 1 10 0 0
Sum 10 100 10 100

*Chi-square test
**Eisher exact test

DISCUSSION

In none of the variables including the severityirdfammation, inflammatory cells, bleeding and iy tract
infections, there are significant differences betwéhe two types of catheters. This indicates tioae of these
two types of catheters has particular preferen@spide extensive searching, a similar study diftnind, and
this topic shows the unigueness of the findingthis study. On the other hand, compared with thdirfigs of
other studies (which actually don't exist) wouldéeremely difficult.
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Ekelund and his colleagues proposed that 41 ofdiienqts undergoing long-term catheterization, hiadider
inflammation as polypoid cystitis; the authors néed that the extent and severity of inflammatioasw
associated with duration of catheterization, andkpaflammation has been occurred three monthg afte
catheterization [8]. The results of this study wesesistent with the findings of the present stadg Indicating
high levels of inflammation in people who are urgéng catheterization. Norlen and his colleaguegyested
that catheters are responsible for polypoid cgstifihese researchers also found that all patieitbs usinary
catheters have urethral mucosal lesions. Sevefitye inflammation in lesions has been variable The
results of this study also indicate inflammation aasesult of the use of a urinary catheter. Howewer
comparison has been made between the two typesludter.

In the study of Delnay and colleagues is seentheatlegree of inflammation and duration of cathptacement
has a direct relationship, but no relationship witle type of catheter used for patient and degree o
inflammation was detected [10]. Vaidyanathan argdalleagues showed that if permanent cathetets asic
Foley used less, and temporary catheters such lasoNe used more, histologic and inflammatory cleanig
the tissue will be less [11]. In the study of Pdyahd colleagues, bladder inflammation was evatliate
patients with Foley catheterization, this studygtsoved the inflammation due to the use of urinzatheters;
The results of this study were consistent with tiesults of present study [12].Vaidyanathan andcbikagues
have reported that urinary catheterization can lmved as a definite risk factor for the occurrerafe
symptomatic urinary tract infections [13].Seiledatolleagues who have studied the relationshipiofuy tract
infections and long-term catheterisation in oldeogle, Have mentioned that the catheterizatiope@ally in
the long term, damage the lining of the bladder alsd act as a foreign body and carries the bacteto the
body, and can increase the risk of urinary trafgdtions in patients [14-17].

CONCLUSION

This study indicates that none of these two tydesatheters has particular preference.Iln repeasedofi this
two types of catheter, there won't be superioritpit the inflammation, bleeding of the bladder @adse
infection between Foley and Nelatone catheter, thigltwo types of catheters can replace each athei
cases, while we do not have significant increasésfiammation, bleeding and infection risk.
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