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Objective: Current urologic renal trauma guidelines favor conservative management. In 2012, we implemented an institution-wide
renal trauma protocol to standardize management. This protocol details initiation of DVT (deep vein thrombosis) prophylaxis,
cessation of bed rest, and frequency of laboratory studies. We hypothesized that low-grade injuries (grade I–III) could be managed
without urologic consultation and that our chemical DVT prophylaxis regimen would not pose an increased risk of hemorrhage
requiring transfusion.
Methods: We performed a cross-sectional analysis of a prospectively maintained database containing all renal trauma at our
institution from 2009 to 2019. We segregated injuries based on grade, presence of multi-organ trauma, and evaluated the presence
and types of intervention, initiation of chemical DVT prophylaxis, and post-DVT prophylaxis hemorrhage requiring transfusion.
Results: We identified 295 cases of renal trauma, of which 62 were isolated injuries. Forty-three of the isolated renal injuries were
transferred from outside facilities, 70% of which were classified as low-grade injuries. There were 220 low-grade lacerations and 75
high-grade lacerations. No grade I or II lacerations required any interventions. Two (2.5%) grade III lacerations required IR
embolization. Twenty-five (41%) grade IV lacerations required intervention, of which five were nephrectomy. Seven (54%) grade
V lacerations required intervention, of which 5 were nephrectomies. Upon review of our protocol with early ambulation and DVT
prophylaxis, there were no cases of isolated renal injury where initiation of either treatment resulted in delayed hemorrhage requiring
transfusion or surgical intervention.
Conclusion: Only 2/220 low-grade renal lacerations required intervention. Our data suggest that grade I and II renal lacerations can
be managed safely without urologic consultation. Consultation is warranted for grade III injuries given the possibility of initial
understaging. Furthermore, we believe our renal laceration protocol in our admittedly small, isolated sample has shown our DVT
prophylaxis initiation to not pose increased risk.
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Introduction
The management of acute renal trauma has undergone a paradigm shift since the 1980s, toward increasingly conservative
management. The validity of the non-operative approach has been bolstered by technological advances that allow for
better risk stratification and by the development of minimally invasive procedures such as selective angioembolization.
Multiple guidelines, such as the Association of Urology (EAU) and American Urological Association (AUA) guidelines
for blunt genitourinary trauma, recommend an initially conservative approach in hemodynamically stable patients.1,2

However, due to the paucity of prospective clinical trials regarding management, there remains a lack of clarity regarding
optimal treatment protocols for these patients, including criteria for admission, frequency of hematologic parameters and
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vital signs, timing of ambulation and chemoprophylaxis initiation, and activity restrictions. Thus, significant hetero-
geneity is present in the approach to renal injuries among different healthcare centers.3,4

At our level-one trauma center, a renal trauma protocol was developed and instituted in 2012 to help streamline
patient management and address heterogeneity among trauma surgery and urology services. The protocol addressed
issues such as initial and repeat imaging, laboratory draw frequency, deep vein thrombosis prophylaxis (DVT), and
ambulation, amongst other considerations. We referenced the American Association for the Surgery of Trauma (AAST)
organ injury grading system to better manage our patients based on associated risk. Of particular interest was the timing
of chemical DVT prophylaxis because trauma patients are known to be at increased risk for venothrombotic events.5–7

However, given the highly vascular nature of the kidney, there exists the possibility of inadvertently causing a significant
hemorrhagic event after initiation of prophylaxis.

In this study, our objective was to evaluate our institutional renal trauma protocol to determine opportunities to better
manage patients with low grade renal injuries. We further desired to characterize the risk of hemorrhage associated with
early implementation of DVT prophylaxis in renal injuries. Patients with isolated low-grade injuries are an ideal
population to evaluate risk as other multi-organ injuries could confound any derived conclusions. It is our belief that
examining renal trauma at our institution could potentially help improve patient outcomes, decrease the need for transfer,
reduce unnecessary cost, and act as a model for other institutions or clinicians.

Methods
After approval by our institutional review board (Protocol # 1307059849R007), a renal trauma database was developed
extending to patients treated since 2009. An institution-wide renal trauma protocol was developed in 2012 and is
available below in Table 1. The patients’ renal injury was classified based on the American Association for the Surgery of
Trauma (AAST) renal injury scale, where severity is assessed according to the depth of renal parenchymal damage and
involvement of the urinary collection system and renal vessels. Patients were managed according to the grade of injury
following the protocol, as shown in Table 1. The database was prospectively maintained as a collaborative effort between
the Departments of Urology and Trauma Surgery. We retrospectively reviewed all graded renal injuries at our institution
from 2009 to the most recent data in 2019. Isolated injuries were distinguished by the absence of any other concomitant
solid bone or organ injuries. For all injuries, we characterized demographic data, injury grade, need for interventions and
type of intervention. Interventions in our study included “minimally invasive” techniques such as angioembolization. For
isolated renal trauma, we additionally characterized initiation of DVT prophylaxis, post-DVT prophylaxis hemorrhage
requiring transfusion, length of stay, and hemoglobin upon discharge. Advanced statistical analyses beyond this
characterization did not yield statistically meaningful results given the confounding effects of management of multi-
organ trauma and the small sample size of isolated renal trauma.

Table 1 West Virginia University Hospital’s Renal Injury Protocol (2012–2019)

Grade I Grade II Grade III Grade IV Grade V

Activity Light activity Bedrest 24

hrs

Bedrest 72 hrs Bedrest 72 hrs Bedrest 72 hrs

DVT prophylaxis 24 hrs 48 hrs 72 hrs 72 hrs 72 hrs

Level of care Floor Floor Stepdown ICU ICU

Hemoglobin draw
frequency

Q8 x 24 hrs

→ Daily

Q8 x 24 hrs

→ Daily

Q4 x 24 hrs → Q12 x 48

hrs → Daily

Q4 x 24 hrs → Q12 x 48

hrs → Daily

Q4 x 24 hrs → Q12 x 48

hrs → Daily

Re-imaging None None None 48 hrs 48 hrs

Follow-up None None None 3 months with repeat CT 3 months with repeat CT
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Results
Patient demographics are shown in Table 2. A total of 295 cases of renal laceration were identified with 74.6% (n = 220)
low grade (grades I–III) renal injuries and 25.4% (n = 75) high grade (grades IV–V) lacerations. Blunt injuries
constituted 270 of these injuries. The majority of patients were male with a median age of 28.5 years. Of the 295
injuries, a total of 62 were isolated injuries. Interestingly, 43 of these 62 isolated injuries were transferred to our
institution for elevation of care, the majority of which were low-grade injuries (30/43). Overall, the rate of intervention
was low (34/295) with only 2 interventions performed on low-grade injuries, both of which were IR embolization of
grade III injuries. The characterization of interventions performed is shown in Table 3. Of the isolated renal injuries only
18 of the 62 received chemical DVT prophylaxis as shown in Table 4. In many cases, this was due to the patient being
discharged home on the day of or prior to initiation of DVT prophylaxis. However, within this population, none of the
patients required post-DVT prophylaxis transfusion. Urologic follow-up was limited with 30 of 62 isolated patients
returning, 13 of whom were children.

Discussion
In summary, the vast majority of low-grade renal injuries at our institution have been managed non-operatively for the
past ten years, in keeping with current practice. Implementation of our protocol, which at the time was characterized by

Table 2 Patient Demographics

Low grade renal

injuries

I 99 [18]

II 42 [8]

III 79 [18]

Total 220 [46]

High grade renal

injuries

IV 61 [15]

V 14 [3]

Total 75 [18]

Median age 28.5 years (range 9–70)

Sex Male 206

Female 90

Laterality Right 127

Left 161

Bilateral 7

Note: [X] – Number of cases of isolated renal injury.

Table 3 Interventions Performed

Grade Interventions Nephrectomy Ureteral Stent Interventional Radiology Embolization

I 0/99 0/99 0/99 0/99

II 0/42 0/42 0/42 0/42

III 2/79 0/79 0/79 2/79

IV 25/61 5/61 18/61 2/61

V 7/14 5/14 0/14 2/14
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early ambulation and DVT prophylaxis, did not reveal evidence of harmful effects, such as hemorrhage or requirement of
surgical intervention. Of note, ambulation and prophylaxis were initiated regardless of the presence or absence of gross
hematuria. Our results bolster the idea of conservative management of renal trauma and indicate DVT prophylaxis and
early ambulation should be included in standardized renal trauma protocols. However, clinicians must be careful when
encouraging early ambulation, as it can be easily mistaken by overenthusiastic patients. Clinicians should exercise
caution when incorporating these findings into their renal trauma protocols, as further study is needed. One of the most
striking findings was the overutilization of medical resources for low-grade injuries, including urologic consultation and
transfer of care.

In 2014, specific recommendations were published by the Urological Society of Australia and New Zealand
(USANZ), which detailed conservative managements such as bedrest, serial examinations, antibiotics, frequency of
hemoglobin draws, and imaging studies.3 They recommended, along with others, against routine follow-up imaging or
antibiotic prophylaxis in low-grade injuries.3,4,8 Hemodynamic stability of the patient is the highest priority, and unstable
patients with renal injury should be considered for embolization or laparotomy if embolization is not feasible.3,8

Our protocol created in 2012 shares many similarities with the USANZ protocol, especially regarding low grade renal
trauma. The protocol has undergone alterations, such as reduced bed rest and sooner thromboprophylaxis, but has
otherwise largely remained unchanged as noted in Table 5. Notably, our protocol administers thromboprophylaxis to all
renal trauma patients, whereas the USANZ guidelines recommend decisions based on a case by case basis and against
routine use.3 This is additionally in contrast to those who may have instituted risk assessment profiles such as the
Greenfield Risk Assessment Profile.9,10 In our sample, we had no cases requiring transfusion following initiation of DVT
prophylaxis in isolated renal injury. Of the ten high-grade isolated renal injuries who received chemical DVT prophy-
laxis, there was no requirement for any subsequent surgical intervention or transfusion. Two of these high-grade injuries
were initially managed with transfusion of packed red blood cells and received enoxaparin at post-trauma day 3 without
any further transfusion requirement. It is important to note that a large proportion of our patients did not receive
thromboprophylaxis. Typically, this was due to the patient being discharged home on the day of or prior to initiation of
DVT prophylaxis. Although specific follow-up data regarding any incidence of venous thromboembolic events is
lacking, this begs the question of whether many patients should receive any chemical DVT prophylaxis if they have
quickly been deemed appropriate for discharge. Discharge was advocated for patients who were afebrile, tolerating
regular diet with adequate pain control, and maintaining a stable hemoglobin.3,11 Coincidentally, the Western Trauma
Association recently updated their guidelines regarding initiation of DVT prophylaxis and, accordingly, many of our
isolated trauma patients who did not receive chemoprophylaxis would likely have fallen into a low-risk category.12

Interestingly, of the 45 isolated low-grade injuries, 32 were transferred from outside facilities for management. Of
these patients, only one underwent any procedure, which was conducted by interventional radiology. This could
indicate a lack of knowledge or comfort among rural providers regarding the current best practice conservative
management, especially in the setting of low-grade renal injury. However, our data make clear that the vast majority
of isolated renal injuries, especially low-grade injuries, may be safely managed without transfer to a tertiary care center.
Given West Virginia’s status as the state with the lowest median family income in the country and the high cost of
patient transfer, we recommend against transfer for management of low-grade isolated renal injuries.13 This represents

Table 4 Isolated Renal Injury

Grade DVT
Prophylaxis
Received

Days until Prophylaxis
Administration (Average)

*

Post-
Prophylaxis
Transfusions

Length of Stay in
Days (Average)

Hemoglobin on Day of
Discharge (Average)

Urologic
Follow
Up

I 1/18 1 0/18 1.22 12.53 5/18

II 1/8 1 0/8 2.25 11.96 2/8
III 5/18 2.4 0/19 3.52 12.03 9/18

IV 9/15 2.88 0/15 4.2 11.48 7/15

V 2/3 4 0/3 7.67 9.60 3/3

Note: *Days measured as post-injury.
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an area where community outreach and education may have a meaningful impact on patient care and overall medical
cost.

Our database included all renal trauma regardless of age. The AUA guidelines apply to both adults and children,
although within the field there appears to be discrepancy regarding certain protocols. Children are at increased risk of
renal injury with blunt abdominal trauma given their relative increased renal size and mobility.14 Recently, a large
literature review with management guidelines was published in The Journal of Trauma and Acute Care Surgery.15 The
article concluded with broad recommendations that pediatric renal trauma be managed nonoperatively in hemodynami-
cally stable patients, with angioembolization rather than surgery in hemodynamically stable patients with high-grade
injuries and undergo routine blood pressure checks to monitor for post-trauma hypertension.15 In our study, all pediatric
patients underwent initial CT imaging for diagnosis, however patients variably underwent renal ultrasound and CT IVP
for follow-up imaging. This indicates that an area of improvement and initiation of a pediatric renal trauma protocol is
underway. Furthermore, a pediatric-specific protocol with subsequent review of outcomes may provide additional data to
the field for more concrete guidelines.

In 2020, after a review of the available literature and our own internal data, we updated our renal trauma protocol to
be more reflective of current, conservative practice as shown in Table 5. Specific changes were made to the day of
ambulation and initiation of DVT prophylaxis. Given the low rate of intervention, we will likely make further changes to
reduce the frequency of laboratory testing and alter the disposition to be based on clinical status rather than imaging
findings. Further consideration is especially warranted for further reduction in DVT prophylaxis in the isolated low-grade
renal trauma population given their typically low-risk profile.

Table 5 West Virginia University Adult Renal Trauma Protocol (2020)

Grade I Grade II Grade III Grade IV Grade V

Activity Light
activity

Ambulate at 24
hrs if H\H stable

OOB at 24 hours if H/H
stable and ambulate PTD 2

OOB at 48 hours if H/H
stable and ambulate PTD 3

OOB at 48 hours if H/H
stable and ambulate PTD 3

Disposition Floor/
Telemetry

Floor/Telemetry Step-Down Unit Intensive Care Unit Intensive Care Unit

DVT
prophylaxis

24 hours 24 hours 24 hours if H/H stable 48 hours if H/H stable 48 hours if H/H stable

Level of care Floor Floor Stepdown ICU ICU

Hemoglobin
draw
frequency

Q8 x 24

hours→
Daily

Q8 x 24

hours→Daily

Q4 x 24 hours→ Q12 x 24

hours → Daily

Q4 x 24 hours → Q12 x 48

hours → Daily

Q4 x 24 hours→ Q12 x 48

hours → Daily

Initial imaging Not
Required

Not Required Delayed Imaging at
Admission

Delayed Imaging at
Admission

Delayed Imaging at
Admission

Re-imaging None None None CT IVP 48 hours CT IVP 48 hours

Embolization Not

Required

Not Required Consideration given clinical

situation/imaging*

Consideration given clinical

situation/imaging*

Consideration given clinical

situation/imaging*

Ureteral
stenting

Not

Required

Not Required Consideration given clinical

situation/imaging✦

Consideration given clinical

situation/imaging✦

Consideration given clinical

situation/imaging✦

Urethral
catheter

Not

Required

Not Required Not Required Insert Insert

Follow-up None None None 3 months with repeat CT

IVP

3 months with repeat CT

IVP

Notes: *For arterial extravasation, large and/or expanding hematoma, declining hemoglobin. ✦If renal pelvis or proximal ureteral avulsion is suspected.
Abbreviation: PTD, post trauma day x.
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Our study is inherently limited by its design as a prospectively collected but retrospectively reviewed database. It
provides a modest sample size for renal trauma in general and is notable for having adhered to a conservative protocol
since its inception with minimal changes, unlike similar, longer running studies.16 The vast majority of injuries in our
database were secondary to blunt injuries, and thus any conclusions may not apply as strongly to penetrating injuries. As
with most studies on trauma, our study suffers from a general lack of follow-up. Given our rural patient population and
large proportion of transfers from bordering states, this lack of follow-up is to be expected. There was a disappointing
lack of adherence to the protocol regarding thromboprophylaxis in isolated renal injuries, typically due to early
discharge. Overall, our study confirms the principle of conservative management in renal trauma and provides
a measure of support regarding the safety of thromboprophylaxis in renal trauma, although further study is required
in this area.

Conclusion
In conclusion, a review of all renal trauma managed at our level-one trauma center from 2009 to 2019 revealed
consistently conservative management, especially regarding low-grade renal injury. Given the lack of urologic interven-
tion in any low-grade renal trauma, there remains an overutilization of medical resources both in the form of urologic
consultation and in the context of institutional transfers. Early initiation of ambulation and DVT prophylaxis in isolated
renal trauma, while small in sample size, revealed no evidence of increased risk of hemorrhage or surgical intervention.
Given these findings, we have altered our renal trauma protocol and would recommend that other institutions treating
blunt renal trauma consider the inclusion of early DVT prophylaxis and ambulation in their renal trauma protocol, as
further study is required in this field.

Statement of Ethics Approval
Approval of our study was granted by the West Virginia University's Institutional Review Board (Protocol #
1307059849R007). Additional specific ethical approval was not required. The study is a retrospective chart review
dating back approximately 10 years, including transient patients admitted for trauma. Information was de-identified upon
entry into the database. Therefore, obtaining informed consent for each individual was deemed neither feasible nor
necessary.
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