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Abstract  

Introduction 

The aim of this study was to assess whether early discharge could be non-inferior to inpatient 

management in selected patients with low-grade renal trauma (AAST grades 1 to 3). 

 

Materials and methods 

A retrospective national multicenter study was conducted including all patients who presented 

with renal trauma at 17 hospitals between 2005 and 2015. Exclusion criteria were iatrogenic 

and AAST grades 4 and 5, non-conservative initial management, Hb <10 g/dl or transfusion 

within the first 24 hours, and patients with concomitant injuries. Patients were divided in two 

groups according to the length stay: ≤48 hours (early discharge), and >48 hours (inpatient). 

The primary outcome was “Intervention” defined as any interventional procedure needed 

within the first 30 days. A Stabilized Inverse Probability of Treatment Weighting (SIPTW) 

propensity score based binary response model was used to estimate risk difference. 

 

Results 

Out of 1764 patients with renal trauma, 311 were included in the analysis (44 in the early 

discharge and 267 in the inpatient group). In the early discharge group, only one patient 

required an intervention within the first 30 days vs. 10 in the inpatient group (3.7% vs. 5.2%; 

p=0.99). Adjusted analysis using SIPTW propensity score showed a risk difference of -2.8% 

[-9.3% to +3.7%] of “interventions” between the two groups meeting the non-inferiority 

criteria. 

 

Acc
ep

ted
 m

an
us

cri
pt



Conclusion 

In a highly selected cohort, early discharge management of low-grade renal trauma was not 

associated with an increased risk of early “intervention” compared to inpatient management. 

Further prospective randomized controlled trials are needed to confirm these findings. 
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Introduction 

Renal trauma is the most common genitourinary trauma, seen in up to 5% of all trauma cases 

and in 10% of all abdominal trauma cases (1). Over the past few decades, the emergence of 

computerized tomography (CT) scan and angio-embolization has revolutionized the 

management of renal trauma and has favored a paradigm shift from routine surgical 

exploration towards an increasing role of non-operative management (2). The safety of a 

conservative management for the vast majority of renal trauma has been extensively 

demonstrated and the conservative approach is now considered the gold standard in most 

cases (3,4). However, current guidelines support inpatient management of all patients with 

renal trauma, including those with low-grade trauma (1,5). One could question the interest of 

keeping patients in the hospital when no care is provided as it is the case for most low-grade 

renal trauma. Outpatient management of this patient population may theoretically be more 

cost-effective and may decrease the risk of complications such as nosocomial infections or 

venous thromboembolism (6). While outpatient management is gaining wider and wider 

acceptance for many surgical procedures and is largely promoted by health authorities (7), its 

role has never been explored for renal trauma to date. 

The aim of this study was to assess whether early discharge could be non-inferior to inpatient 

management in selected patients with low-grade renal trauma (American Association for the 

Surgery of Trauma (AAST) grades 1 to 3). 
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Materials and methods 

 

Study design 

The TRAUMAFUF project was a retrospective national multicenter study including all 

patients with renal trauma who presented at 17 French hospitals between 2005 and 2015. This 

research project was not funded and relied exclusively upon the commitment of French 

urologists in training, members of the “Association Francaise des Urologues en Formation” 

(AFUF). The exclusion criteria were iatrogenic (post biopsy or surgical procedure) and 

penetrating renal trauma, unknown grade or high-grade (AAST grades 4 and 5) renal trauma, 

non-conservative initial management (i.e. upfront surgery or embolization), hemoglobin <10 

g/dl or blood transfusion within the first 24 hours after admission, and concomitant visceral 

and/or bone injuries.  Patients were divided in two groups according to the length of hospital 

stay: ≤48 hours (early discharge group) and >48 hours (inpatient group).  The following data 

were collected for each patient: age, gender, AAST grade, renal trauma side, type of initial 

imaging, active bleeding on initial imaging, angio-embolization for active bleeding on initial 

imaging, gross hematuria, initial hemodynamic status, length of stay, hemoglobin level at 

initial presentation, re-imaging and length of follow-up. The study was approved by the local 

ethics committee and was conducted following the principles of the Helsinki declaration.  

 

Renal trauma management 

Due to the retrospective and multicenter study design, the management of renal trauma was 

not standardized throughout the study population. As per national and international 

guidelines, inpatient management was the standard of care in all participating centers over the 

study period and early discharge occurred in many cases in patients actively refusing hospital 

admission or prolonged hospital stay and at their request, often against medical advice. 

However, at all participating institutions, those patients were offered follow-up visits and their 

follow-up data were recorded and analyzed for the purpose of the present report. 

 

Outcomes of interest 

The primary endpoint was “Intervention” defined as any interventional radiology (IR) or 

surgical procedure needed within the first 30 days after initial presentation. The secondary 

outcomes of interest were readmission, nephrectomy rate, blood transfusion within the first 30 

days and death due to renal trauma. 
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Statistical analyses 

All the statistical analyses were computed by the statistics team of the hospital center. Means 

and standard deviations were reported for continuous variables, and proportions for 

categorical variables.  The main hypothesis was to test the non-inferiority between early 

discharge and inpatient management in terms of risk of interventional radiology and/or 

surgical procedure within the first 30 days after the trauma. We anticipated around 5% of 

surgery or radio-embolization among the inpatient group and fixed a non-inferiority margin of 

4%. A weighted (Stabilized Inverse Probability of Treatment Weighting, SIPTW) propensity 

score-based log binomial regression model was used to calculate a risk difference along with 

95% confidence interval between the inpatient group (reference group) and the early 

discharge group. The predicted probability of inpatient management or early discharge given 

baseline variables (age, gender, AAST grade and gross hematuria at initial presentation) was 

calculated using a logistic regression model. The degree to which the propensity score was 

appropriately specified was ascertained through evaluation of common support, defined by 

overlapping distributions of propensity scores between exposure groups, and standardized 

differences after weighting. Comparisons between groups were performed using the χ2 test or 

Fisher's exact test as appropriate for discrete variables, and Mann-Whitney test for continuous 

variables. All analyses were conducted using the SAS statistical package (version 9.4; SAS 

Institute, Cary, NC, USA). 
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Results 

 

Patients’ characteristics 

Out of 1764 patients with renal trauma, 311 were included for analyses: 44 in the early 

discharge group and 267 in the inpatient group. 1453 patients were excluded (see figure 1): 

620 patients had an unknown grade or high-grade trauma, 242 a non-conservative initial 

management, 823 a visceral and/or bone injury, and 781 a transfusion or hemoglobin <10 g/dl 

at initial presentation.  The patients’ characteristics are summarized in table 1. The median 

age, gender, and proportions of active bleeding on initial CT, initial hemodynamic instability, 

and gross hematuria at initial presentation were similar between both groups. Conversely, the 

AAST grades were significantly higher in the inpatient group: there were 70.5% grade 1 renal 

trauma in the early discharge group vs. 28.8% in the inpatient group, 25.0% vs. 28.1% of 

grade 2 renal trauma and 4.6% vs. 43.1% of grade 3 renal trauma (p<0.0001). Hospital stays 

were significantly shorter in the early discharge group (median 2 days vs. 6 days; p<0.0001). 

There was a higher rate of re-imaging in the inpatient group (89.2% vs 44.4%; p<0.0001). 

Median follow-up was 44 and 89 days in the early discharge and inpatient groups 

respectively. Nine (20.5%) and 31 (11.6%) patients were lost to follow-up before the 30 days 

timepoint in the early discharge and inpatient groups respectively (p=0.10). After propensity-

score weighting, the two groups were almost thoroughly balanced with standardized 

difference very slightly outside the limits (-0.12; +0.13), including a better distribution of 

AAST grades (see supplementary table 1). 

 

Outcomes in the early discharge vs. inpatient group 

The main outcome status was available for 220 patients (70,7%): 28 (63,6%) in the early 

discharge group and 192 (71,9%) in the inpatient group. The rates of interventions were 

comparable in both groups: 1 in the early discharge group and 10 in the inpatient group (3.7% 

vs. 5.2%; p=0.99; table 2). There were no statistically significant differences between the two 

groups in terms of death from trauma (0 vs. 0.5%; p=0.99) of nephrectomy (0 vs. 0%; p=NA) 

and of blood transfusion (0% vs. 0%; p=NA). The readmission rates were also similar in the 

two groups (3.7% vs. 2.6%; p=0.75). The patient who died was a 68 year-old male patients 

with medical history of congestive heart failure who was admitted for grade 2 renal trauma 

after a fall in his bathtub. He experienced a secondary gross hematuria at day 10 likely due to 

a renal pseudoaneurysm and died of decompensated heart failure. 
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Weighted analyses 

SIPTW regression model was run on 310 patients without missing data on the chosen baseline 

variables (see supplementary table 1 for patients’ characteristics after propensity score 

weighting). The model showed a risk difference of -2.8% [-9.3% to +3.7%] of surgical or 

interventional radiology procedures (“interventions”) between the two groups meeting the 

non-inferiority criteria (<4%) for early discharge vs. inpatient management. Due to the very 

small number of events and inherent lack of statistical power, propensity score weighted 

analyzes could not be performed for the other outcomes but the scarcity of these outcomes 

makes an influence of early discharge versus inpatient management on their occurrence very 

unlikely. 
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Discussion 

Current guidelines support inpatient management of all patients with renal trauma, including 

those with low-grade trauma even though this patient population is not addressed specifically 

(1,5). However, those recommendations are supported by scant, not to say a total absence of 

evidence. To our knowledge, indeed, while outpatient management is gaining wider and wider 

acceptance for many surgical procedures and is largely promoted by health authorities (7), its 

role has never been explored for renal trauma to date. Various reasons could explain this 

surprising observation but the most likely is simply that renal trauma, and abdominal trauma 

in general, is a field where very little financial effort has been done to bring high level of 

evidence studies, either by health authorities or the industry. Hence, despite being a highly 

prevalent life-threatening condition, a great part of renal trauma management is still driven by 

empiricism and dogma. The TRAUMAFUF project, from which the present analyses is 

drawn, is a purely spontaneous initiative from a group of French urologists in training from all 

over the country. The very heart of this TRAUMAFUF project is to try, through a “hand-

crafted” collaborative effort (i.e. with no financial means), to collect a large amount of 

individual renal trauma data from most academic departments of urology in the country to 

shed light on issues of renal trauma management yet to be addressed. In what is, to our 

knowledge, the first study to explore early discharge for patients with low-grade renal trauma, 

we found that this approach was safe with no increased risk of surgical or interventional 

radiology procedures, death from trauma, blood transfusions or readmission. 

 

The paradigm of blunt abdominal trauma management has changed over the past three 

decades and conservative management has become the standard of care for renal trauma as for 

other solid intra-abdominal organs (2,3,8-11). Non-operative management has been largely 

evaluated in patients with high-grade renal trauma and current literature suggests low rates of 

delayed intervention and conservative management failures in this population (12-13).  One 

could then hypothesize that grade 1 to 3 renal trauma would carry an even smaller risk of 

delayed intervention or conservative management failures. The small number of secondary 

interventions and complications we observed in both groups confirms, in the largest cohort to 

date, data from the few studies available on conservative management of grade 3 renal trauma 

(14,15). This could be per se regarded as an incentive to perform outpatient management in 

those cases as the risk of readmission and secondary interventions in these low-grade traumas 
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appear to be minimal. However, interpretation regarding grade 3 renal trauma should be 

cautious owing to their very limited number in the early discharge group (n=2). 

 

Several dogmas that have for long guided the management of renal trauma have been 

challenged over the past few years. While current international guidelines still recommend 

bed-rest as part of the conservative management of renal trauma, several studies have 

suggested that early mobilization could be safe for patients with blunt solid organ injuries 

including two series addressing this issue specifically in patients with renal trauma (16-20). 

The latest of this study also suggested that early mobilization could instead be beneficial and 

would favor enhanced recovery (20). Similarly, the use of routine follow-up imaging, another 

argument to keep patients hospitalized, have progressively declined in the light of increasing 

evidence of its poor yield in asymptomatic patients (21-22). One could then question the role 

of hospitalization when only observation is implemented and the likelihood of complications 

and delayed interventions are very low and predictable, as discussed above. 

 

It is important to stress that early discharges in the present series were the results of individual 

physicians or patients’ initiatives as opposed to the application of a standardized management 

protocol. The encouraging outcomes observed herein could then certainly be further improved 

by implementing structured patients’ information and education policies at the time of 

hospital discharge about possible complications and symptoms that should prompt reaching 

out their care providers. The implementation of formal care pathway and management 

protocol involving primary care providers may also contribute to improve outcomes of low-

grade renal trauma management. Our study might help clinicians and urological associations 

to propose early discharge protocol for low-grade isolated renal trauma. Even though it is 

essential to elucidate deeper economic implications, our study was not designed to make cost 

analyses comparing early discharge to hospitalized patients. 

 

Our study has several limitations that should be acknowledged. Firstly, it has the biases 

inherent to its retrospective design. The lack of randomization and strong selection bias 

especially could be regarded as important flaws as a significant proportion of the patients in 

the early discharge group were patients who actively refused inpatient management and one 

may hypothesize that those patients were more likely to be non-compliant with follow-up. 

Also, limitation is the heterogeneity of management between each center could have heavily 

influenced study outcomes. Another obvious drawback was the significant differences in 
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baseline characteristics between both groups, especially the higher grades of renal trauma in 

the inpatient group. We tried to balance this bias by conducting the analyses in a subgroup of 

patients as homogeneous as possible (i.e. exclusion of patients with non-conservative initial 

management, hemoglobin <10 g/dl or blood transfusion within the first 24 hours after 

admission, and concomitant visceral and/or bone injuries) and by performing propensity-score 

weighted analyses. The exclusion of patients who underwent blood transfusion within the first 

24 hours might be a matter of debate because, by definition, having to look after the patients 

for the first 24 hours to see whether they require transfusion or not precludes outpatient 

management. The relatively small sample size and inherent lack of statistical power prevented 

us performing adjusted analyses for the secondary outcomes. Our early discharge group did 

not strictly fulfill the definition of outpatient but this answered to the statistical need of having 

a sufficient sample size in each group which would not have been doable with a more 

stringent threshold for length of stay. We did not censor patients with event before landmark 

(1 month) from analyses but the ten events in the “inpatient” group occurred within the first 

month. The very limited number of patients with grade 3 renal trauma (n=2) does not allow to 

draw any conclusion on the applicability of early discharge in this patients’ population. The 

rate of re-imaging was high but this was in line with recommendations from national 

guidelines over the study period. In summary, in view of these drawbacks, this study should 

only be regarded as a preliminary rationale to build prospective protocol aiming to properly 

assess the possible role of outpatient management of low-grade renal trauma.  
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Conclusion 

 

In this multicenter study, early discharge of selected low-grade renal trauma was not 

associated with an increased risk of intervention compared to inpatient management. The rate 

of complications and secondary interventional radiology or surgical procedures was overall 

very low in both groups also supporting the idea that prolonged hospitalization might not be 

necessary in this patients’ population. The limited number of grade 3 renal trauma in the early 

discharge group prevent to draw any conclusion in this patients’ population. Further 

prospective randomized controlled trials are needed to confirm these findings. 
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Fig. 1 Flow chart 
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