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Introduction: Occasionally, urologists may see patients requiring temporary bladder irrigation
at hospitals without stocks of specialist irrigation apparatus. One option is to transfer the patient
to a urology ward, but often there are outstanding medical issues that require continued specialist input. Here, we describe an improved system for delivering temporary bladder irrigation by
utilizing readily available components and the novel modification of a sphygmomanometer blub.
This option is good for bladder irrigation in patients with moderate or severe gross hematuria
due to various causes.
Materials and methods: In this prospective study from March 2007 to April 2009, we used
our new system in eligible cases. In this system, an irrigant bag with 1 L of normal saline was
suspended 80 cm above the indwelled 3-way Foley catheter, and its drainage tube was inserted
into the irrigant port of the catheter. To increase the flow rate of the irrigant system, we inserted
a traditional sphygmomanometer bulb at the top of the irrigant bag. This closed system was
used for continuous bladder irrigation (CBI) in patients who underwent open prostatectomy,
transurethral resection of the prostate (TURP), or transurethral resection of the bladder (TURB).
This high-pressure system is also used for irrigation during cystourethroscopy, internal urethrotomy, and transurethral lithotripsy. Our 831 eligible cases were divided into two groups: group 1
were endourologic cases and group 2 were open prostatectomy, TURP, and TURB cases. The
maximum and average flow rates were evaluated. The efficacy of our new system was compared
prospectively with the previous traditional system used in 545 cases.
Results: In group 1, we had clear vision at the time of endourologic procedures. The success
rate of this system was 99.5%. In group 2, the incidence of clot retention decreased two fold in
comparison to traditional gravity-dependent bladder flow system. These changes were statistically significant (P = 0.001). We did not observe any adverse effects such as bladder perforation
due to our high-pressure, high-flow system.
Conclusion: A pressurized irrigant system has better visualization during endourologic procedures, and prevents clot formation after open prostatectomy, TURP, and TURB without any
adverse effects.
Keywords: cystoscopy, drainage, pressure, open prostatectomy, sphygmomanometer, transurethral lithotripsy, transurethral resection, prostate, bladder

Three-way Foley catheters are used when irrigation of the bladder is anticipated
to prevent or manage blood clots in the bladder. Effective bladder irrigation influences patient safety and clinical outcomes.1,2 Continuous bladder irrigation (CBI) is
commonly used after transurethral resection of the prostate (TURP). The incidence of
clot retention after TURP was reported to be 3.3% in a large, multicenter retrospective
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study.3 A high risk of postoperative bleeding, and thus clot
retention, has been correlated with a greater size of the
resected prostate, longer operative time, and positive preoperative urine culture.4–6 CBI is also used for intravesical
delivery of pharmacologic agents, such as amphotericin B
irrigation for candida cystitis.7–9 CBI with a 3-way Foley
catheter is an important method of preventing and treating
the hematuria associated with chemotherapy, vesical tumors,
hemorrhagic cystitis, and radiation cystitis.

Materials and methods
In this 2-year prospective study conducted between March
2007 and April 2009, our new delivery system was used
routinely for our admitted patients. Before this period,
the traditional gravity system was used routinely for all
545 admitted cases, of which, 234 cases were underwent
open prostatectomy, TURP, and transurethral resection
of the bladder (TURB), and 311 cases underwent an
endourologic procedure such as cystoscopy, ureteroscopy,
or transurethral lithotripsy (TUL). In this system, a plastic
connector was inserted into the irrigant bag with 1 L of
normal saline, and its drainage terminal was connected to
a Foley catheter or an endourologic instrument such as a
cystoscope or ureteroscope. This system works only with
gravity. It is clear that the drainage velocity of the irrigant
fluid depends on the height of the irrigant bag.
The 831 eligible cases for our new system were divided
into two groups who used our instrument in the same way
in two situations: the first group underwent endourologic
procedures such as cystourethroscopy, internal urethrotomy,
and ureteroscopy, or some situations in the TUL procedures
(458 cases); the second group used the system to increase
flow rate and bladder irrigation after open prostatectomy,
TURP, and TURB (373 cases). The duration of use for the new
system depends on the severity of bleeding. When bleeding is
increasingly severe, or for a more clear vision, we increased
flow rate by hand pumping a sphygmomanometer bulb to
increase pressure in the irrigant bag (Figures 1–3). This hand
pumping is performed by the scrub nurse in the operating
theater or recovery room. After clearing the drainage fluid,
the irrigant system was changed to the gravity flow system.
Analysis of data was performed with SPSS software (version
16; SPSS Inc, Chicago, IL).

Figure 1 Pump with its connector.

in group 1, while in group 2 t this problem was seen in 93
(29.9%) of 311 cases. Clot retention episodes in group 2
decreased from 10 of 234 (4%) to 6 of 321 (1.8%) cases
(Table 1). These differences were statistically significant
(P = 0.001). The maximum and average flow rate of the
system were evaluated. The gravity-dependent flow rate of an
irrigant system suspended at 80 cm is 3 mL/sec, whereas with

Results
The major issue in the endourologic procedures is clear
vision. This new system was used in 458 endourologic
cases. We had two cases (0.43%) of bloody or unclear vision
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Figure 2 Pump and bulb connected to normal saline bag.
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Figure 3 Hand pumping to increase pressure.

the use of our new delivery system the flow rate increased to
7.5 mL/sec at maximal hand pressure.

Larger catheter size does not equate to better irrigation
or drainage when continuous irrigation is performed.10
The disadvantage of 3-way catheters is that they provide
a smaller lumen than do 2-way catheters.11 However, in
a CBI system, the flow of irrigation should determine
the drainage directly. For this reason, we designed a new
high-flow, high pressure, hand pumped delivery system.
Whitaker12 emphasized the flawed design of many available
3-way catheters, claiming that the input tube is compromised to achieve a wider output tube. He stressed that
more efficient drainage is rooted in the irrigation flow
rate because faster flow prevents blood clots from forming
and accumulating in the bladder. Only small increases in
the size of the irrigation lumen can double the irrigation
flow rate without a significant decrease in the drainage
tube lumen. As such, increases in flow are governed by
Poiseuille’s law, which states that there is a strong (fourth
power) dependence of flow on the radius of the channel.
Large-bore catheters are considered the best choice for
effective removal of blood clots.13 Because 3-way catheters
establish a closed system with the bladder, drainage cannot be maximized if irrigation is severely lagging behind
drainage. As such, it is meaningless to have good drainage
properties if irrigation is insufficient. CBI typically takes
place over the course of several hours or days, which makes
average irrigation and drainage flow data more relevant
than maximal flow data.2

Discussion

Conclusion

Using 3-way Foley catheters is an essential part of routine
urological practice. They are available in different sizes: 20,
22, or 24 F. In our daily practice and in the presence of significant bleeding, a size of 22 F catheter or greater is used.
Three-way catheters require good irrigation and drainage
flow characteristics to optimize a continuous flow system.
All catheters with the size of 22 and 24 F have equivalent
irrigation and drainage properties. The flow rate of the various 3-way catheters assessed is proportional to the size of
the catheter when the drainage port is used for irrigation.
This does not hold true when the irrigation channel is used.

The early hours after prostate surgery (TURP and open
prostatectomy) are critical hours that need close observation
because of bleeding and the risk of clot formation. Our new
irrigation device generates superior flow in comparison to a
traditional gravity-assisted irrigation system. This device is
useful in situations in which efficient bladder irrigation is
essential for patient safety. Our new device optimizes continuous bladder irrigation. It is an easily applicable system
for bladder irrigation in patients with gross hematuria, and
it may be used in remote or rural hospitals where special
urologic equipment is not available.

Table 1 The number of our eligible cases before and after introducing our system, and the rate of its complications.
Number of cases

Group 1a
Group 2b

Before our
new system
311
234

After our
new system
458
321

Clot retention episodes

Bloody or unclear field

Before

After

Before

After

–
10/234 (4%)

–
6/321 (1.8%)

93 (29.9%)
–

2 (0.43%)
–

Notes: aCystoscopy, internal urethrotomy, and ureteroscopy cases; bOpen prostatectomy, transurethral resection of the prostate, and transurethral resection of the
bladders cases.
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