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Study Purpose and Objectives: 
To evaluate long-term outcomes of pelvic fracture urethral injuries. 
Research Hypothesis:
Early realignment of traumatic urethral injuries after pelvic fracture lowers the incidence of urethral strictures and the subsequent need for urethroplasty. 
Background:

Genitourinary trauma related injuries are relatively rare, occurring in approximately 0.5% in trauma injuries1. Among genitourinary injuries, urethral injuries also rare, occurring less frequently than kidney, bladder, penile, testicle, or scrotal injuries1. Traumatic urethral injuries almost always occur in conjunction with pelvic fractures. Anatomically, the sheering forces of the fracture avulses the membranous urethra from the bulbar urethra2. The scarcity of urethral injuries makes it difficult to study, as single institutions do not have enough primary injuries even if they serve as a referral center for long-term management of the injuries. For instance, the rate of urethral injury at the University of Utah is approximately 0.2 % among trauma admissions and < 5% among traumatic pelvic fractures.  This corresponds to and average of about 5 urethral injuries per 2500 trauma admissions per year. 
One of the major controversial topics regarding traumatic urethral injuries involves the immediate surgical management; that is, whether or not to perform urethral realignment vs. urinary diversion via a suprapubic tube with delayed urethroplasty. The major theory supporting urethral realignment is that if a catheter can be placed spanning the gap between the torn ends of the urethra, then the urethra will be able to heal back together without a stricture, thus decreasing the need for urethroplasty in the future. Early surgical experience suggested urethral realignment did indeed decrease the need for urethroplasty by as much as 50%3-4.  This finding was corroborated by a recent meta-analysis, which also showed a decreased stricture rate among those undergoing primary realignment compared to suprapubic tube placement alone5. Some urologists also feel that patients undergoing realignment may have an easier urethroplasty compared to those that did not undergo realignment, although the evidence for this is only level 4 (expert opinion)6.  In contrast to these older studies, in a more recent contemporary series from Harborview, Seattle WA, authors reported that despite their efforts at primary urethral realignment, nearly all of their patients required a subsequent urethroplasty7. In contrast to urethral realignment, the long-term success of delayed urethroplasty, although much more invasive is well established, with rates of 85-97% success8-9.
There is a potential downside to urethral realignment in the acute injury period.  Primary urethral realignment, either endoscopically or open, can be difficult and may increase complications associated with the urethral injury.  In addition, it is often undertaken in the first days after a significant pelvic trauma exposing patients to additional operations, infection of the pelvic hematoma, and additional blood loss.  Some studies have suggested that in the trauma population, the complication rate for urethroplasty in patients with who have undergone previous urethral manipulation (such as attempts at primary realignment) might be higher, which would argue against performing primary realignment10-11.   In addition to complicating subsequent urethroplasty, early studies suggested that erectile dysfunction and incontinence were higher in men undergoing urethral realignment.  More recent studies suggest these complications are likely related to the underlying traumatic injury, and not the choice of immediate urethral injury management12, however, this has yet to be established in any longitudinal comparison study as proposed here.
Summary:

To our knowledge, there has not been a contemporary multi-institutional study comparing the practice of early urethral realignment vs. urinary diversion via a suprapubic tube with a planned delayed urethroplasty. The goal of this study is to definitively report whether or not the practice of early urethral realignment decreases the rate of strictures, need for repeat surgery, and post-operative complications directly compared to those undergoing planned delayed urethroplasty. The results of this study, regardless of the observed outcome, will impact the management of patients with urethral injury and will likely define genitourinary trauma practice guidelines throughout the United States.
 Design:
· Multi-institutional

· Trauma centers will follow their current practices for urethral re-alignment.  These will be classified as following:
· Group 1 – endoscopic realignment with observation and urethroplasty if needed

· Group 2 – suprapubic tube placement with planned urethroplasty at appropriate interval of > 1 month

· Data points to be collected on extraction sheet with study ID number (de-identified), uploaded to AAST database
· Length of study 3 years
Risks / Benefits:
Risks: None – either surgical method is currently considered standard of practice and acceptable among most urologists.

Benefits: To define best management practices and minimize morbidity of urethral injuries

Statistical Methods & Power Calculations:

Early studies reported that the incidence of stricture is 100% in patients that have a suprapubic tube alone and 50% of patients will avoid urethroplasty if they undergo primary urethral realignment.  Applying a power calculation this would imply that 11 patients would be needed per arm to detect a difference.  Contemporary studies seem to indicate a much lower rate of avoiding urethroplasty in patients with urethral injury, however, there are no comparators in these studies.  If we assume a much worse scenario we would hypothesize that 15% of patients can avoid urethroplasty by urethral realignment.  Applying a power calculation to this scenario reveals that 48 patients would be required per arm.
In our recent AAST sponsored study on bladder and renal trauma, we have enrolled 26 level 1 trauma centers.  Many of these centers have qualified urologists that deal with urethral injury routinely and would be interested in participating in this study.  Conservatively, if we enrolled 20 centers, there would be 100 urethral injuries per year.  Only 50% of these injuries are full transections, which are the focus of the study, as partial transections often heal without problems. Estimating enrollment based upon these assumptions means that about 50 patients per year could be added to the study.  Taking into account for loss of follow up in some patients (assume 25%) than 37 patients per year would have complete data and the study could be completed in about 3 years. 

Waiver of Consent:

We propose that consent should be waived for this study.  The data, which would be collected and de-identified would pose minimal risk to the patients. We are not randomizing patients for experimental treatments as both proposed management algorithms for posterior urethral injuries are widely considered as acceptable and are currently practiced. As is the case with most studies involving trauma patients, it is usually not practical nor ethical to have various trauma services identify and consent patients as they arrive. In addition, contacting patients afterwards can be difficult as this patient population usually suffers from various psychosocial difficulties and may not have reliable addresses or contact information. 

Data integrity is also an important consideration, as those with the most severe injuries would be the least likely to be able to give informed consent prior to care and management of their injuries. Many times there is no family available, either, as these patients often arrive by air transport from far away. If these patients were excluded it would skew the data towards less-severe patients and the goal of the study would not be accomplished nor would it represent the true population of patients with urethral injuries.

Location of the Study: 
AAST Multicenter Trials
Participant Inclusion Criteria: 

Patients suffering urethral injuries after pelvic fracture. 
Participant Exclusion Criteria: 

Anterior urethral injury or no urethral injury

< 18 years of age
straddle injuries without associated pelvic fracture or pubic symphysis diastasis

Group 1 (detailed): Urethral realignment:
· Inclusion
· Urethral injury
· Pelvic fracture
· Treatment protocol for full transection

· Retrograde cystoscopy must be attempted in order to place catheter via this method, separate or at the time of planned urethral realignment.*

· If retrograde catheter placement via cystoscopy fails then perform urethral realignment of the injury by several acceptable methods within 7 days of the injury
· Combined retrograde / antegrade cystoscopy to place urethral catheter

· Open realignment of the urethra by any method only after retrograde attempt at catheter placement via cystoscopy.
*Retrograde cystoscopy as a first step (separately or just before urethral realignment) is critical otherwise urethral realignment may appear to be more successful as some partial injuries could be missed and assumed to be full transections.
Group 2 (detailed): Suprapubic tube placement alone:
· Inclusion
· Urethral injury
· Pelvic fracture
· Treatment protocol for full transection
· Place a suprapubic tube by any method (percutaneous, formal operating room, etc..)_
· Retrograde cystoscopy must be attempted in order to place a catheter via this method.  This can be done in any setting.* 

· No attempt at urethral realignment if retrograde cystoscopy fails.
*Retrograde cystoscopy must be attempted even if SPT is placed only, because, otherwise SPT placement may appear more successful as some partial injuries could be overlooked.
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