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Abstract

Background Management of high-grade renal trauma is debatable, with the recent evidence embracing a con-
servative approach in the management of even grade 5 renal injuries. The study aimed to analyze the clinical profile
of patients with high-grade renal trauma, assessing their management strategies, outcomes, complications, and need
for ancillary procedures.

Methods A retrospective analysis of prospectively maintained data was performed involving blunt abdomi-

nal trauma patients with high-grade renal injuries (Grade 4 and 5) presenting to our hospital from January 2018

to December 2022. Patient data analyzed included demographics, clinical presentation, injury characteristics, compli-
cations, ancillary procedures, and mortality rates. All patients underwent renal functional assessment using an isotope
renogram scan at the 3-month follow-up. Data collected were entered into a database and subjected to descriptive
analysis using Jamovi version 2.3.28.

Results The study included 45 patients with a mean age of 29 years and a male-to-female ratio of 41:4. Most patients
(n=42) were managed conservatively. Thirty-eight patients had grade 4 injuries, and seven had grade 5 injuries.
Twenty-six patients suffered renal parenchymal injuries alone, three patients had renal vascular injuries alone, and 16
patients had both parenchymal and vascular injuries. Grade 5 renal injury (p <0.001), vascular high-grade injury
(p<0.001), angioembolization (p <0.001), and blood transfusions (p=0.021) were significantly associated with the inci-
dence of poorly functioning kidney in high-grade renal trauma patients managed conservatively. Multinomial

logistic regression analysis revealed angioembolization (p < 0.001), poorly functioning kidney post-trauma (p <0.001),
and blood transfusions (p <0.001) were significantly associated with high-grade renal vascular injuries compared

to high-grade renal parenchymal injuries.

Conclusion Conservative management is advisable for high-grade renal trauma in hemodynamically stable patients.
High-grade vascular injuries are more severe than parenchymal injuries and correlate with poorer renal functional
outcomes. Grade 5 renal injury, predominantly vascular high-grade injury, and the requirement for angioembolization
and blood transfusions serve as significant predictors of poorly functioning kidneys post-trauma. Urologists should
consider these predictors when counseling patients regarding potential outcomes following conservative manage-
ment of high-grade renal trauma.
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1 Background
Renal trauma comprises approximately 10% of all trau-
matic abdominal injuries [1, 2]. Traumatic renal inju-
ries are graded per the American Association for the

*Correspondence:

Anupam Choudhary

dranupamchoudhary86@gmail.com

! Department of Urology, Kasturba Medical College, Manipal, Manipal
Academy of Higher Education, Manipal, Karnataka 576104, India

. ©The Author(s) 2024. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which
@ Sprlnger O pe n permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the
— original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this
licence, visit http://creativecommons.org/licenses/by/4.0/.


http://creativecommons.org/licenses/by/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12301-024-00448-9&domain=pdf

Surag et al. African Journal of Urology (2024) 30:44

Surgery of Trauma (AAST) renal injury scale, and grades
4 and 5 represent high-grade injuries [3]. Managing low-
grade renal injuries (grades 1-3) is well established and
employs a conservative approach. However, the manage-
ment of high-grade renal trauma is debatable, with recent
evidence embracing a conservative approach in the man-
agement of even grade 5 renal injuries. This paradigm
shift in management approach is a result of the rising
popularity and availability of minimally invasive proce-
dures, such as selective angioembolization, along with
improvements in critical care for trauma patients [4].
Surgical exploration is reserved for patients with hemo-
dynamic instability [5].

Despite the inclination towards a conservative
approach, concerns persist regarding the potential risks
associated with conservative management of high-grade
injuries, including delayed hemorrhage, prolonged hospi-
tal stay, urinomas, and abscess formation. This study was
conducted to analyze the clinical profile of patients with
high-grade renal trauma, assessing their management
strategies, outcomes, complications, and need for ancil-
lary procedures.

2 Methods

A retrospective analysis of prospectively maintained data
was conducted at a university teaching hospital, analyz-
ing data of patients with renal trauma from January 2018
to December 2022. Ethical approval for the study was
obtained from the institutional ethics committee, along
with permission to access select patient records. Inclu-
sion criteria consisted of patients with high-grade renal
injuries (grades 4 and 5) secondary to blunt abdominal
trauma, diagnosed with abdominal and pelvic contrast-
enhanced computed tomography (CECT). Patients with
low-grade renal injuries, penetrating abdominal trauma
and incomplete medical records were excluded from
the study. Follow-up data from 1-year post-injury was
collected.

Patient demographic details such as age and gender
were collected. Clinical details included hemodynamic
status, need for supportive therapy, and blood transfu-
sions. In addition, ancillary procedures were assessed,
such as selective arterial embolization for persistent
bleeding and double-] stenting for urine leaks at pres-
entation or follow-up. Injury characteristics analyzed
included the side and mode of injury, grade of renal
injury according to the AAST scale, and associated vis-
ceral injuries. Complications and mortality rates (both at
the time of initial hospital admission and within the first
30 days after the injury) were also analyzed.

All patients underwent scheduled follow-up accord-
ing to the institutional protocol at 1 and 3 months post-
trauma, with differential renal functional assessment
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using a Dimercapto Succinic Acid (DMSA) scan at the
3-month follow-up. We defined poorly functioning kid-
neys as those having a differential renal function of
<15%. These data were extracted from electronic medi-
cal records and paper charts for analysis. Data collected
were entered into a database and subjected to descriptive
analysis using Jamovi version 2.3.28.

3 Results

The study included 45 patients with a mean age of
29 years, and a male-to-female ratio of 41:4. Patient
demographics, clinical Presentation, and management
details have been summarized in Table 1.

At presentation, 40 patients were hemodynamically
stable, while five were hemodynamically unstable and
required inotropic and other supportive therapies. Of
these unstable patients, two stabilized hemodynami-
cally within the first 24 h after initial supportive ther-
apy. The majority of patients (n=42) were managed
conservatively, with no cases requiring retroperitoneal
exploration, though three patients underwent explora-
tory laparotomy for associated hepatic and splenic inju-
ries with hemodynamic instability. Although mortality
occurred in 2 patients postoperatively who underwent
exploration, it was not attributed to renal trauma but
rather to associated high-grade hepatic and splenic inju-
ries, which necessitated exploration.

22 out of 38 patients with grade 4 injuries required
blood transfusions compared to all seven with grade 5
injuries requiring blood transfusions (p=0.032). Angi-
oembolization was needed in 3 patients with Grade 4
(n=38) injuries and three patients with Grade 5 (n=7)
injuries (p=0.012). Double-] stenting was performed in
4 patients with grade 4 injuries with urinary extravasa-
tion. Follow-up isotope renography with DMSA revealed
poorly functioning kidneys in 3 patients with grade 4
injuries and five with grade 5 injuries (p <0.001).

Analysis of factors associated with a poorly function-
ing kidney post-trauma revealed that grade 5 renal injury
(»<0.001), predominantly vascular high-grade injury
(p<0.001), the need for angioembolization (p<0.001),
and the need for blood transfusions (p=0.021) were
significantly associated with the incidence of poorly
functioning kidney in high-grade renal trauma patients
managed conservatively (Table 2).

Multinomial logistic regression analysis of vascular and
parenchymal injuries revealed that the need for angioem-
bolization (p <0.001), the incidence of poorly functioning
kidney post-trauma (p<0.001), and the need for blood
transfusions (p <0.001) were significantly associated with
high-grade renal vascular injuries compared to high-
grade renal parenchymal injuries (Table 3).
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Table 1 Patient demographics, clinical presentation, and management

Characteristics Frequency (n) Mean =SD (range)
Age 29 years (6-65)
Male:female ratio 41:4

Mechanism of injury

Road traffic accidents 35

Fall from a height 10
Side of injury

Left 22

Right 18

Bilateral 5

Grade of injury

Grade 4 38
Grade 5 7
Type of injury
Parenchymal 26
Vascular 3
Parenchymal and vascular 16
Associated with other visceral injury
Liver injury 10
Splenic injury 10
Liver and splenic injuries 8
None 17
Hemodynamic status at presentation
Stable 40
Unstable 5
Need for exploration
Conservative 42
Need for retroperitoneal exploration 0
Exploration for associated visceral injuries
Need for blood transfusion as per grade of injury
Grade 4 (n=38) 22 p=0.032
Grade 5 (n=7) 7
Need for angioembolization as per grade of injury
Grade 4 (n=38) 3 p=0.012
Grade 5 (n=7) 3
Need for double-J-J stenting as per grade of injury
Grade 4 (n=38) 4 p<0.001
Grade 5 (n=7) 0
Poorly functioning kidney on follow-up (as per grade of injury)
Grade 4 (n=38) 3 p<0.001
Grade 5 (n=7) 5
Mortality
Attributed to renal trauma 0

Attributed to associated visceral injuries
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Table 2 Association of various parameters with poorly
functioning kidneys on follow-up

Parameters Poorly functioning p-value
kidney
Yes (n=8) No (n=37)
Grade of renal injury
Grade 4 3 35 p<0.001
Grade 5 5 2
Type of renal injury
Parenchymal 0 26 p<0.001
Vascular 3 0
Parenchymal and vascular 5 11
Angioembolization (yes) 5 1 p<0.001
Hemodynamic instability 1 4 p=0.890
Need for blood transfusion (yes) 8 21 p=0.021

4 Discussion

Renal trauma is a commonly encountered clinical sce-
nario, particularly in road traffic accidents with blunt
abdominal trauma. Effective decision-making in its
management is crucial. There is a consensus on con-
servatively managing Grade 1-3 renal injuries. However,
the approach to high-grade renal trauma (Grades 4-5)
is debated, particularly regarding the role of surgical
exploration [6]. Over the past decade, there has been a
paradigm shift towards more conservative management
for high-grade renal injuries [7]. This shift towards con-
servative management reflects an optimal understanding
of our goals in managing renal trauma: preserving life,
reducing morbidity, and optimizing renal function.

In our study, all patients experienced blunt abdomi-
nal trauma, predominantly from road traffic accidents,
with falls from height being the second most common
cause. All patients were managed conservatively without
the need for retroperitoneal exploration, supporting the
current evidence favoring conservative management in
high-grade renal trauma. A recently published system-
atic review on high-grade renal trauma concludes that
there is strong evidence in favor of conservative manage-
ment, especially for hemodynamically stable patients.
Compared to operative management, this approach is
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associated with a low risk of mortality and a reduced
probability of requiring nephrectomy [7].

Renal trauma seldom occurs in isolation and often
coincides with other abdominal visceral injuries [8]. In
our study, 28 patients had concomitant hepatic or splenic
injuries or both. Most of these patients, who were hemo-
dynamically stable, were managed conservatively. Three
patients required exploratory laparotomy due to hemo-
dynamic instability and were unresponsive to supportive
therapy, predominantly attributed to high-grade liver and
splenic injuries. The evidence underscores hemodynamic
instability as a principal factor for surgical exploration,
necessitating a shift from conservative management [9].
However, none of our cases warranted retroperitoneal
exploration, thereby reassuring the efficacy of conserva-
tive management of high-grade renal injuries.

Renal trauma is graded based on both parenchymal
(laceration) and vascular injuries. We analyzed the fac-
tors associated with each through logistic regression to
identify clinical differences that could affect manage-
ment and outcomes. Our analysis revealed that high-
grade renal vascular injuries were significantly associated
with the need for angioembolization, a higher incidence
of poorly functioning kidneys post-trauma, and an
increased requirement for blood transfusions compared
to high-grade renal parenchymal injuries. This indicates
that vascular injuries are more severe than parenchymal
injuries, leading to poorer renal functional outcomes
and necessitating more active immediate post-traumatic
management, including blood transfusions and ancillary
procedures such as angioembolization, thereby placing
the patient at a higher risk.

The role of angioembolization in managing high-grade
renal trauma with active bleeding is increasingly impor-
tant for hemodynamically stable patients, often elimi-
nating the need for surgical exploration. It has very high
reported success rates, reaching up to 94% in selected
patients with grade 4 or 5 blunt renal artery trauma [10].
In our study, angioembolization was needed in three
patients with grade 4 injuries and three patients with
grade 5 injuries, with a significantly higher need for grade
5 injuries than grade 4. Our findings also revealed that
patients with high-grade renal trauma who underwent

Table 3 Multinomial logistic regression analysis of vascular and parenchymal injuries

Comparison groups Variables Univariate analysis Multivariate analysis
Log OR (95% Cl) P Log OR (95% CI) P
Vascular-parenchymal Angioembolization 10.25 (—81.24-101.74) 0.82 6.9 (15.13-18.66) <0.001*
Blood transfusion 0.85 (- 1.67-3.37) 0.51 —-21.12(-2233t0—-19.92) <0.001*
NFK status 11.36 (—68.5-91.29) 0.78 46.62 (4541-47.82) <0.001*
Hemodynamic stability —1.04 (-874.2-872.1) 0.99 —1.38(-12.83-10.07) 0.81
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angioembolization have a higher likelihood of long-
term renal function loss compared to those who did not
require the procedure. This could be explained by the fact
that angioembolization was performed on the main renal
vessels rather than super selective angioembolization in
our patients, as they suffered high-grade renal vascular
injuries.

Looking at functional outcomes after conservative
management of high-grade renal injuries, our study iden-
tified several factors significantly associated with a poorly
functioning kidney post-trauma. These factors included
grade 5 renal injury, predominantly vascular high-grade
injury, the need for angioembolization, and the need for
blood transfusions. We believe these factors can predict
functional outcomes post-conservative management in
high-grade injuries, and urologists should be aware of
them to provide adequate patient counseling on potential
outcomes.

Limitations of our study include its retrospective
design in a single center, which can limit the validity of
the findings when considered in a larger population. The
significant disproportion between the number of patients
with grade 4 and grade 5 injuries limits the comparabil-
ity between these groups, as they are not evenly matched.
Lastly, the study’s limited sample size may limit its exter-
nal validity. Therefore, prospective studies with larger
sample sets are warranted to further validate the find-
ings and assess renal trauma’s impact on patients’ health-
related quality of life.

5 Conclusions

Our findings indicate that conservative management is
advisable for high-grade renal trauma in hemodynami-
cally stable patients. High-grade vascular injuries are
more severe than parenchymal injuries and correlate
with poorer renal functional outcomes. Grade 5 renal
injury, predominantly vascular high-grade injury, and the
requirement for angioembolization and blood transfu-
sions serve as significant predictors of poorly functioning
kidneys post-trauma. Urologists should consider these
predictors when counseling patients regarding potential
outcomes following conservative management of high-
grade renal trauma.
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