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Background: Traumatic urethral catheterization is a common reason for urologic consultation in hospitalized patients. The pur-
pose of this study was to determine if a protocol designed to decrease Foley catheter use was effective and if implementation of
the protocol decreased the incidence of Foley catheter–associated trauma.
Methods: In an effort to decrease catheter use, our institution adopted a nurse-driven Foley catheter protocol in May 2015 that
allowed nurses to remove Foley catheters that did not meet criteria. We conducted a retrospective medical records review of
patients who had Foley catheter–associated trauma occurring between February 2013 and March 2018 and compiled data con-
cerning Foley catheter use. Using t test statistical analysis, we compared rates of Foley catheter use and Foley catheter–associated
trauma before and after protocol implementation.
Results: During the 62-month study period, we documented 83 cases of Foley catheter–associated trauma. Prior to protocol
implementation, our institution had mean of 2,903 patient-catheterization days per month. Following protocol implementation,
the mean decreased to 2,604 patient-catheterization days per month (P<0.01). Prior to protocol implementation, the mean inci-
dence of Foley catheter–associated traumawas 1.81 traumas permonth. Following protocol implementation, themean incidence
decreased to 0.97 trauma per month (P<0.05).
Conclusion: Implementation of the protocol was successful in decreasing Foley catheter use as well as Foley catheter–associated
trauma.
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INTRODUCTION
Traumatic urethral catheterization is a common reason

for urologic consultation in hospitalized patients. Iatro-
genic injury associated with urethral catheterization often
presents as gross hematuria, severe pain in the penis or
perineum, or lack of urine output via the Foley catheter.
Such trauma can be a source of significant morbidity. Rarer
complications include bladder rupture, perineal and bul-
bar artery pseudoaneurysm, intraperitoneal catheter mis-
placement via the verumontanum, autonomic dysreflexia
in paralyzed patients, systemic infections, urethrovagi-
nal fistula, and simultaneous bladder and small bowel
perforation.1-10

Because of the focus on the risk of catheter-associated
urinary tract infections (CAUTI) and on methods to reduce
the incidence of this complication,11-13 many hospitals have

implemented protocols to limit Foley catheterization days
with the goal of decreasing CAUTI rates.14,15

In May 2015, our institution instituted a nurse-driven pro-
tocol for Foley removal (Appendix). In the protocol, approved
indications for Foley catheterization included urinary reten-
tion, nonhealing sacral or perineal wound, required immo-
bilization, hospice/comfort care, critically ill patient in the
intensive care unit (ICU) requiring intensive monitoring,
chronic indwelling Foley catheter on admission, or any Foley
catheter placed or ordered by the urology service. These cri-
teria limit the number of Foley catheters that can be placed.
Per the protocol, nurses round daily and have a standing
order to remove Foley catheters that do not meet the proto-
col criteria. Additionally, all physicians were educated about
proper indications for Foley catheters, and Foley catheters
could be ordered only if a patient met select criteria. We
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hypothesized that the incidence of traumatic Foley catheter-
ization would decrease with the adoption of this protocol.

METHODS
The urology service compiled a list of consultations

for Foley catheter–associated traumas occurring between
February 2013 and March 2018. Foley catheter–associated
trauma was defined as urologic consultation for gross
hematuria immediately following Foley catheter insertion or
removal. After obtaining institutional review board approval,
we conducted a retrospective medical records review of
patients who had Foley catheter–associated trauma during
the study period. Data collected included patient age, date
of consultation, interventions required, complications, indi-
cation for placement, and use of blood thinning medications.
Data were also collected on Foley catheter use for all hospi-
talized patients during the study period.
We compared rates of Foley catheter–associated trauma

prior to protocol implementation to the rates after proto-
col implementation and assessed the rate of traumas per
month.We also assessed the number of patient-catheterized
days per month before protocol implementation and com-
pared them to patient-catheterized days per month after
protocol implementation using a 2-tailed t test. SPSS soft-
ware, version 21.0 (IBM Corp) was used for statistical
analysis.

RESULTS
During the 62-month study period, we documented 83

cases of trauma secondary to Foley catheterization. In 68 of
83 (82%) cases, the trauma occurred during catheter inser-
tion, and in 15 of 83 cases (18%), the trauma occurred
when patients removed the catheter with the balloon
inflated. Twenty-three patients (28%) required procedural
or operative intervention for their trauma. Demographi-
cally, patient age, race, and use of blood-thinning medica-
tions were similar before and after implementation of the
protocol.
Prior to protocol implementation, 49 cases of Foley

catheter–associated trauma occurred in 27 months, for a
mean incidence of 1.81 traumas per month. Following pro-
tocol implementation, 34 cases of Foley catheter–associated
trauma occurred in 35 months, for a mean incidence of 0.97
trauma per month—a 46% reduction in incidence (P<0.05).
During the 27 months of the study period prior to protocol

implementation, the number of patient-catherization days at
our institution was 78,380 days, for a mean of 2,903 patient-
catheterization days per month. During the 35 months of the
study period following protocol implementation, the number
of patient-catherization days at our institution was 91,140
days, for a mean of 2,604 patient-catheterization days per
month (P<0.01).

DISCUSSION
Foley catheter–associated trauma is a source of morbid-

ity for patients and historically has been fairly common, with
a study from 2008 citing a rate of 3.2 injuries per 1,000
male patient admissions.16 This morbidity is often iatro-
genic and can be prevented with proper insertion techniques
and by avoiding unnecessary catheterization. Sullivan et al
reported that the most common complication of urethral
catheterization in their study population was iatrogenic ure-

thral injury, accounting for 55% of catheter complications.17

Importantly, Sullivan et al reported that for patients who sus-
tained a complication from urethral catheterization, mon-
itoring urinary output was the most common indication
cited for urethral catheterization. Routine urinary output
monitoring is no longer an acceptable indication for Foley
catheterization at our institution. Therefore, avoiding unnec-
essary urethral catheterization can prevent a large proportion
of complications from catheterization, especially urethral
injury.

The added morbidity from such complications can lead
to the need for surgery and increased length of stay that
can significantly increase hospital costs. Davis et al found
that patients who sustained an iatrogenic urethral catheter
injury had additional costs of $10,000 per hospitalization.18

Costs included ICU stay, extended hospitalization, bed-
side and surgical interventions, catheters, and wires. Iatro-
genic urethral catheterization complication increased length
of stay by 9.4 ± 10 days (range, 2 to 53 days). Davis
et al noted that these costs were likely underestimated,
as they did not include costs associated with long-term
complications, repeat interventions, and follow-up appoint-
ments. These results demonstrate that decreasing Foley
catheter–associated trauma can improve patient outcomes
and reduce the cost of health care.

After implementation of our protocol, the rate of Foley
catheter–associated trauma per month decreased. Foley
catheter use similarly decreased following implementation
of the protocol, supporting the idea that the decrease in
the Foley catheter–associated trauma rate is likely related
to the decreased utilization. Utilization also highlights that
areas for future improvement could focus on making each
urethral catheter insertion event safer, possibly by improv-
ing the training of nurses and house staff or by focusing on
decreasing the inherent risk of the catheters.

A limitation of this study is that we relied on consultations
to define Foley catheter–associated trauma. Trauma could
have occurred without a consult to the urology service, so
all occurrences of trauma may not have been captured.

CONCLUSION
A protocol designed to decrease Foley catheterization not

only significantly decreased the mean number of patient-
catherization days per month, but also significantly reduced
Foley catheter–associated trauma. We encourage other hos-
pitals to adopt similar protocols.
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A�achment A – Foley Inser�on Checklist
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A�achment B – Pa�ent Refusal to Discon�nue Foley Catheter Process
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A�achment C – Pa�ent Admi�ed with Foley Catheter Process 
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A�achment D – Pediatric Foley Sizing 
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