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CONTEXT 
Radical prostatectomy (RP) is a major oncologic urological surgery that can have high 
morbidity if complications arise. Bladder-urethral urine anastomotic leaks (AL) are one of 
the most common complications and can greatly increase morbidity. To date, there are 
few resources to manage AL. One management technique is using a Foley catheter with 
an additional auxiliary drainage port, also known as a fenestrated catheter. This type of 
auxiliary drainage port allows a low-pressure drainage source that is located near the 
anastomosis to increase urine drainage from catheter rather than from the AL site. The 
optimal size and location of this additional drainage port is currently unknown. This 
experiment evaluated the optimal auxiliary drainage port size and an inexpensive 
technique to easily construct such a catheter. 

METHODS 
Utilizing different size punch biopsies, auxiliary drainage ports were placed in different 
size Foley catheters and drainage rates and the structural integrity of the catheter was 
assessed. 

RESULTS 
A 3.0 mm punch biopsy located 1.0 cm proximal to the Foley balloon in an 18 French (Fr) 
catheter was determined to be the optimal size. A 2.0 mm punch biopsy provided 
significantly less drainage. The 4.0 mm punch biopsy compromised the structural 
integrity of the catheter. 

CONCLUSIONS 
Based on these experimental results, we recommend using a 3.0 mm punch biopsy in an 
18 Fr catheter 1.0 cm. proximal to the balloon for an auxiliary drain site in Foley catheter 
when the anastomosis is not watertight or the surgeon has reason to believe the patient is 
at higher risk for an AL Factors such as history of pelvic radiation, abnormal anatomy, 
large prostate, post-surgical hematoma formation, obesity, previous prostatic surgery, 
difficult anastomosis, blood loss and postoperative urinary tract infection may make use 
of this type of device more attractive. 

INTRODUCTION 

Prostate cancer is the most common cancer in men and 
third most common cancer overall with 161,360 new di-
agnosis and 26,730 deaths in 2017.1 About 60,000 radical 
prostatectomies (RP) are annually performed in the US.2 

The primary indication for RP is almost always adenocar-
cinoma of the prostate. This oncologic surgery includes re-
moving the prostate and seminal vesicles and suturing the 
bladder neck to the urethra to form the anastomosis (i.e., 
the connection made between the bladder and urethra). 

An indwelling urethral catheter is then left in place to 
allow the anastomosis to heal. This anastomosis can occa-
sionally leak urine into the tissues surrounding the bladder 
and is one of the most feared post-operative complications 
from a RP. The published rate of anastomotic leak (AL) fol-
lowing radical prostatectomy is 0.3 to 15.4%,3 meaning that 
approximately 180 to 9,240 prostate cancer patients in the 
US are annually affected by AL. 

AL has been associated with multiple complications in-
cluding extended hospital stays, ileus (i.e., lack of intestinal 
movement), infection and possibly increased risk of bladder 
neck contracture and/or permanent incontinence.4 In addi-
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tion, urine is irritating to intra-abdominal organs and the 
peritoneal lining. If bacteria are present, the risk for infec-
tion is a significant concern that can cause sepsis, abscess 
formation and further tissue and organ damage.4 An AL is 
traditionally managed by an intra-abdominal drain and ex-
tended Foley catheter drainage. If a urine leak is recognized 
post-operatively and no drain had been left, an interven-
tional radiology procedure to place a drain is required.4 

A less well-known technique includes using an intra-ab-
dominal drain and a fenestrated Foley catheter that consists 
of a second drainage hole, usually placed on the other side 
of the inflation balloon from the standard drainage hole.5 

Adding an auxiliary drainage port to the catheter pro-
vides any drainage ports on both sides of the balloon a com-
peting drainage site for AL urine flow as this hole is closer to 
the anastomosis and ureteral orifice than the standard dis-
tal catheter holes.5,6 Fenestrated catheters have been used 
for decades in the management of AL. Multiple case reports 
and one randomized control trial have demonstrated that 
fenestrated catheters can significantly reduce anastomotic 
leakage post-operatively.5–7 To our knowledge, there have 
not previously been studies evaluating the optimal size fen-
estration and catheter size to manage AL flow. As such the 
purpose of this experiment was to evaluate the optimal aux-
iliary drainage port size and offer an inexpensive technique 
to easily construct such a catheter. 

METHODS 

For this experiment, a Bard® 18 French (Fr) 5cc balloon Fo-
ley catheter (# 0165L18) was utilized. The catheter balloon 
was filled with 5 ml of water to identify any compromise of 
balloon channel during fenestration. Care was taken to ap-
ply the punch biopsy 180 degrees from the balloon fill chan-
nel, 1.0 cm proximal to the catheter balloon. The catheter 
was made wet to minimize friction between punch biopsy 
and latex catheter. The punch biopsy was twisted and gently 
advanced through the lateral wall of the catheter until the 
catheter lumen was reached, creating a fenestration. 

A sequence of 2.0 mm, 3.0 mm, and 4.0 mm Miltex® 

punch biopsies (2.0 mm: 33-38; 3.0 mm: 33-38; 4.0 mm: 
33-38 respectively), were utilized to place a single fenes-
tration in a Bard 18 Fr 5 cc balloon Foley catheter 1.0 cm 
proximal to the balloon (Figures 1-2). One fenestration was 
performed in two sets of catheters in order to provide two 
catheters for each punch size to increase the validity of the 
results. 

A plastic bowl with a hole drilled in the bottom with Fo-
ley catheter sealed in the hole was used. (Figure 3) Water-
proof tape was applied around the Foley at the base of the 
bowl. An S-curve was made in the Foley to ensure that any 
leakage around the Foley would not collect in the graduated 
cylinder. The authors did not observe any leaking. The new 
fenestration was held at a predetermined height of 18 cm to 
standardize the experiment for all catheters. The Foley was 
clamped distal to the fenestration at all times to ensure that 
the fluid collected was exclusively through the fenestration. 
Drainage commenced with filling of the bowl with water and 
the timer was stopped when the graduated collection cylin-
der reached 100 ml. 

In addition to determining the rate of drainage for each 

Figure 1 Making the Auxiliary Drainage Hole 

Figure 2 Comparing Sizes of Auxiliary Drainage 
Holes 

respective fenestration size, the structural integrity of each 
Foley catheter was evaluated visually and a binary system 
was established classifying the 16 Fr and 18 Fr Foley 
catheter as having “compromised structural integrity” or 
“not compromised structural integrity.” (Figures 4-5) This 
was achieved by visually evaluating the effects of the biopsy 
size on the structural integrity of the system. When bending 
the catheter, if buckling of the catheter occurred, this was 
deemed to constitute compromised structural integrity of 
the catheter. 

RESULTS 

As shown in Table 1, the 3.0 mm punch biopsy hold provid-
ed superior drainage compared to a 2.0 mm punch biopsy 
in the 18 Fr Foley catheter. While the 4.0 mm punch biopsy 
provided greater rate of drainage than the 3.0 mm punch 
biopsy, there was greater structural compromise evident by 
buckling of the Foley catheter. This resulted in failure of 
the binary system of compromised versus not compromised 
structural integrity. In fact, the experimental arm using 16 
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Table 1 Mean Fenestrated Catheter Drainage Rate 

2mm 3mm 4mm 

ml/hr. 2,094 3,605 9,330 

SD +/- 747 307 484 

Fr Foley catheter was abandoned due to an unacceptable 
high failure rate. The 2.0 mm and 3.0 mm punch biopsy fen-
estration resulted in no structural compromise of the Foley 
catheter. 

The 3.0 mm fenestration provided more than two and a 
half times the rate of drainage compared to the 2.0 mm. 
During periods of high patient urine output, this drainage 
rate would be clinically significant and adequate to mini-
mize the pressure that would increase their risk for AL. 

A wide standard deviation occurred in the drainage rate 
of the 2.0 mm punch biopsy hole, likely due to variability in 
size of holes created using such a small punch biopsy and 
our visual observation that the 2.0 mm biopsy was small 
enough so that the inner lining of the catheter did not cut 
as smoothly as the 3.0 mm biopsy. 

DISCUSSION 

Prostate cancer is the most common oncologic surgery for 
urologists8 and the majority of patients who undergo 
surgery for prostate cancer experience treatment-related 
side effects. These side effects can be short term or long 
term, and that can significantly impact their quality of life.9 

The portion of the surgery suturing the bladder neck to 
the urethra to form the anastomosis is considered the most 
technically challenging with urine AL at this site occurring 
at a rate of 0.3-15.4% of all RP cases.2 

Fenestrated catheters have been used for decades in 
management of AL urologic conditions with multiple publi-
cations to support their selective usage. To our knowledge, 
however, the optimal size of catheter fenestrations has not 
been systematically evaluated. This low pressure drainage 
system was first described in 1973 when Turner-Warwick 
used a fenestrated catheter with multiple holes to drain 
urethral exudate and hematoma after urethral stricture re-
pairs 10 and then later after pelvic fracture.11 

Reports as early as 2005 showed post robotic assisted la-
paroscopic prostatectomy (RALP) anastomotic leaks man-
aged by replacing a standard catheter with fenestrated 
catheter increased the urine drainage per Foley between 
1500-2120 ml/day immediately following catheter 
changes.5,6 This finding indicates that urine was flowing 
out of the catheter rather than into the extra vesical space 
through the leak. 

The only prospective study, a 2014 randomized control 
trial of standard catheter vs. fenestrated catheters, showed 
a fenestration made 1 cm proximal to balloon had signifi-
cantly less AL rates at postop Day 7. In addition, the fen-
estrated group had less catheter-related side effects (8/125 
(6.4%) vs. 3/125 (2.4%)). Patients without leakage tended 
towards faster recovery of continence (68% at three 
months) over patients with AL (59% at three months), but 

Figure 3 Drainage Measurement System 

Figure 4 Structural Integrity Test 
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this was not statistically significant (p = 0.49), perhaps due 
to sample size.7 

Risk factors for AL include history of pelvic radiation, 
abnormal anatomy, large prostate, post-surgical hematoma 
formation, obesity, previous prostatic surgery, difficult 
anastomosis, an anastomosis under tension, blood loss and 
postoperative urinary tract infection. Although some of 
these risk factors will be known preoperatively, it is often 
not until the surgical procedure when the anastomosis work 
has begun that surgeons will discover there is a less than 
optimal bladder-urethral anastomosis. In these situations, 
surgeons have limited options. 

All post RP patients have an indwelling Foley catheter 
which allows the anastomosis to heal with minimal bladder 
distention reducing strain on the new anastomosis. Unfor-
tunately, indwelling catheters are colonized by bacteria at 
a rate of about 5% per day; meaning by day 10, 50% of pa-
tients with an indwelling urethral catheter will have col-
onization in the urinary tract.11 Post RP patients normal-
ly have a catheter left in place for seven to ten days. In 
numerous reports, the length of time for maintaining this 
catheter has been found to progressively decreased from 
21-30 days12 to 14-21 days13,14 and more recently to be-
tween four and seven days.8,15,16 

When an AL occurs, this urinary colonization can be cat-
astrophic as this bacteria filled urine leaks out of the blad-
der. Urine is irritating to intra-abdominal organs and the 
peritoneal lining and if bacteria are present, the risk for in-
fection is a significant concern that can cause sepsis, ab-
scess formation and further tissue and organ damage.4 

One significant urologic point to emphasize is that urine 
leaking into the peritoneal cavity is materially different 
than in the extra peritoneal space. Urine is caustic and can 
cause peritonitis when in contact with intraperitoneal or-
gans whereas urine in the extra peritoneal space is not gen-
erally as clinically significant. While peritonitis does not oc-
cur, complications such as infected urinomas (i.e., inflam-
matory response in peri-renal fat) can happen if not ad-
equately drained. For example, a bladder perforation that 
leaks urine intraperitoneal must be repaired emergently 
whereas an extra peritoneal leak is non-operative. 

One key change in urologic practice during recent years 
is that the majority of RP surgeries are now RALP proce-
dures which already violate the peritoneal cavity and may 
allow a urine leak to enter the cavity. An open prostatecto-
my does not normally violate the peritoneal cavity and any 
leak remains extra peritoneal. A urine leak is not as clinical-
ly significant in these patients because urine does not con-
tact the peritoneum or intra-abdominal organs and there-
fore there is no risk of peritonitis or ileus. AL complications 
are much more common in open prostatectomy, with one 
series from 2011-2013 showing a >50% leak rate at postop-
erative Day 7 on cystogram.17 

Several key findings of our experiment were evident. 
First, it is important to use the proper size Foley catheter 
(18 Fr) and proper size punch biopsy (3.0 mm). Further-
more, it is essential to apply the punch biopsy to a pre-
moistened Foley to minimize drag of the latex by the twist-
ing motion of the punch biopsy. When the Foley was dry in 

Figure 5 Failing Structural Integrity Test 

our experiment, the punch biopsy did not easily incise the 
rubber surface of the catheter–the rubber twisted with the 
twist of the punch biopsy. Additionally, we also found it im-
portant not to compress the Foley while twisting the punch 
biopsy, as that increased the chances of punching through 
the far side inner wall and causing balloon rupture. 

CONCLUSIONS 

A 3.0 mm punch biopsy can be used to fenestrate a moist-
ened 18 Fr Foley on the side opposite the balloon channel 
1.0 cm. proximal to the Foley balloon to increase Foley 
drainage. The 3.0 mm punch did not compromise the struc-
tural integrity of the 18 Fr Foley catheter. Use of punch 
biopsy devices larger than 3.0 mm may compromises the 
structural integrity of 18 Fr catheters. The 2.0 mm punch 
biopsy provides lesser drainage rates and is thus considered 
suboptimal. This can be applied when AL occurs after rad-
ical prostatectomy and we recommend considering this 
method in the setting of RP with patients with a history of 
pelvic radiation, abnormal anatomy or a tenuous anasto-
mosis. 
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