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Abstract

Urinary catheterisation is a common urologic practice performed in daily medical practice. Despite its safety, the procedure itself is not
without complications. As a rare complication of bladder catheterisation, knotting of a urinary catheter is mostly reported in young
male children. Knotted catheters are mostly feeding tubes used for diagnostic and therapeutic purposes. Here we present a 3.5-year-old
girl with a recurrent urinary tract infection referred to our department following the inability to remove a feeding tube that had been
introduced into the bladder to acquire a urine sample. Under general anesthesia, cystoscopic removal of the knotted catheter after
deknotting was performed safely. It is aimed in this report to review the presentation, imaging findings and management of a knotted
urinary catheter inside the bladder in children and the patient is discussed under the light of relevant literature
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Introduction

As an ancient medical practice, the use of bladder catheters is a routinely performed procedure in daily practice. In order to
minimize traume to the urothelium, these catheters are manufactured with a more pliable form. As a rare but reported complication
of urethral catheterisation, inserted catheters for various purposes are known to spontaneously knot inside the human body [1].
As an integral part of daily urological practice, urethral catheters are commonly inserted for diagnostic and therapeutic purposes.
It is a safe procedure but it is not free of complications. There are few reports in the literature mentioning the management of
spontaneous knotting of urinary catheters in children [2-7]. The incidence with regard to knotting of urethral catheterisation has
been estimated to be 2 per one million catheterisations [3]. In this study, we report an instance of a feeding tube knotting within
the bladder in a girl. It is also aimed in this report to review the presentation, imaging findings and management of these patients.

Case

A healthy 3.5-year-old girl was brought to the emergency department by her parents because of recurrent urinary tract infection
(UTI). The infant was otherwise well and a 5 F infant feeding tube was inserted in the emergency department to acquire a urine
sample for further investigation. After getting the urine sample, a resistance was noted on attempted removal of the catheter and
it was found to be lodged within the bladder (Figure 1). Inspection of the child revealed that the catheter was deeply inserted into
the bladder and become lodged at the catheter level of 21 cm (Figure 2). Under general anesthesia cystoscopy was performed and
the feeding tube was found to be knotted (Figure 3). The feeding tube was removed after deknotting within the bladder (Figure 4).
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At the end of the procedure control cystoscopy was performed to evaluate the urethra and bladder mucosa which was found to be
normal and a foley catheter was inserted into the bladder for urinary drainage. The child made a good post-operative recovery and
was discharged home well the following day.

Figure 1: Radiograph showing the knotted catheter in the bladder (Arrow: the knot).

Figure 2: 5F feeding tube lodged at the catheter level of 21 cm.

Figure 3: Cystoscopic view showing the knot formation at the distal end of the catheter.

o
Figure 4: Postoperative view showing the retrieved urethral catheter after deknotting.
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Discussion

Urethral catheterisation is a safe procedure that is commonly performed in the pediatric age group in order to obtain urine sam-
ple, to relieve urinary retention and for clean intermittent catheterisation in the neurologically impaired patients, to monitor fluid
balance in the critically ill children, or in investigation for vesicoureteric reflux which mandates a voiding cystourethrography.
Although Foley’s catheter is preferred, small feeding tubes (size 5F or 8F) as they are more rigid, freely available and cost effective,
are suitable alternatives in infants and children [8-10]. The common complications of urethral catheterisation include infection,
urothelial trauma during procedure, perforation, creation of false tracts and dislodgement [11]. Although rarely seen, spontenaous
knotting of the catheter inside the urinary tract may be observed in children following urethral catheterisation and this has been
described since 1974 [12]. It occurs more frequently in pediatric patients compared to adults and males are more commonly af-
fected compared to females [7, 9, 13, 14]. In a meta-analysis on urethral and ureteral knotting of catheters in children using a Med-
line search covering the period between 1974 and 2002, a total of 22 children (18 male, 4 female) were retrieved [15]. To the best
of our knowledge, our case is the 5th female child with a knotted catheter inside the bladder. Reported complications of removal
of knotted catheter inside urinary tract include the need for undergoing general anesthesia, radiation exposure during fluoroscopy,
haematuria, urethral trauma, urinary incontinence and stricture formation [16]. It has been reported that the risk factors for knot-
ting of urethral catheters in children include small size of the catheters, the use of feeding tubes as catheters, overestimation of the
urethral length and the distance the catheter must be inserted, and previous surgery [3, 9, 14, 17-23]. It is generally believed that
excessive coiling of the catheter causes its distal tip to pass an open loop and when withdrawn, the coil tightens into a knot [3,19].
It is important not to insert too much of length of the catheter. The safe insertion lengths of 6 cm in a male newborn and 5 cm in
a female newborn and in extremely premature babies with weight of <750 grams the insertion length of <2.5 cm in girls and <5
cm in boys have been recommended [9]. The reason why knotting is more common in children than in adults is attributed to the
use of slender and more flexible catheters in pediatric practice [3,19]. Overestimation of the male urethral length is the reason of
male preponderance in catheter knotting cases. Bladder spasm has also been proposed as a risk factor and anticholinergic drugs
have been suggested to prevent this complication [24]. Another possible explanation for the formation of knot is the water-current
produced by the drainage of urine after insertion into a distended bladder. It has been stated that after overinsertion of the tube,
the catheter’s free end swirls under the influence of the water current and that an open-loop knot is formed [1]. Whatever the the
cause of catheter knotting once it happens it should be managed properly. There are several techniques which have been described
to retrieve the knotted catheter [3,19] . These include sustained traction under general anesthesia, deknotting the knot using a
guidewire, endoscopic removal, percutaneous cystotomy under general anesthesia and open surgery such as cystotomy or ure-
throtomy [3,17,19, 24-27]. Sustained traction under general anesthesia carries the risk of urethral damage and this technique is not
useful when the knot is bulky. Deknotting by the guide-wire manuplation is useful at the early ‘open-loop stage” of knot formation
when the knot is not tight enough [25]. Although open surgical intervention such as cystotomy or urethrotomy may be alternative
choices of management, at the modern era of our century, endoscopic retrieval, if available, should be the first choice of treatment
in these children. After removal of the knot, it is recommended that a control cystoscopy be performed to check for injury and
bleeding. Hopefully, in our case, after deknotting of the catheter, cystoscopic removal of the catheter with the aid of endoscopic
grasper could be possible and the control cystoscopy was found to be normal. In clinical algorithm with regard to management of
catheter knotting in urinary tract after urethral catheterisation, our first choice of treatment is endoscopic retrieval. The attention
should be directed towards the prevention of this rather rare complication. Unfortunately, many medical staff are unaware of this
problem. In a telephone survey reported from Canada comprising 24 emergency departments, it was found that none of the medi-
cal staff working in these centers were aware of catheter knotting [28]. Careful selection of the catheters and a better understanding
of urethral anatomy and safe insertion lengths are important in prevention of the catheter knotting. Moreover it is important to
use urinary catheters instead of feeding tubes because they contain balloon and are stiffer. It has also been reported that silicone
catheters are more flexible than others and may predispose to even greater coiling and knot formation and should not be the first
choice of use in bladder catheterisation [29]. After insertion of the tube it is also important to secure the tube appropriately other-
wise it may fall out of or advance into the bladder giving rise to a possible knot formation [4]. Another measure to prevent knotting
is to pass tube gently and as soon as the catheter enters the bladder which is indicated by flow of urine into the tube, the process
should be terminated [30]. It is unlikely for the tube to loop and knot sponteanously with a short length of tube inside the bladder.

In conclusion, this rare but hazardous complication should be kept in the minds of medical staff involved in the insertion, mainte-
nance and removal of catheters. Catheters slender than 10F and insertion of excessive length with regard to age and sex of the child
should be avoided. If necessarry, balloon-tipped urethral catheters should be used for therapeutic and diagnostic purposes. With
proper training and increased the experience of medical staff it will be possible to avoid such a rare but dangerous complication.
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