Original Article

Severity of Renal Injuries in Correlation with Mechanism of Trauma and
Its Management: A Retrospective Cross Sectional Study

C. Arun Kumar?, Varthe VenkataMahesh Naik?, Srinivasa Reddy Pulusu®, G Raja sekhar*. P. Mutya Sri°, K. Sitharamaiah®

L24pssistant Professor, Department of Urology, Government General Hospital, Kurnool Medical College, Kurnool, Andhra Pradesh, India. *Assistant
Professor, Department of Community Medicine, ACSR Government Medical College, Nellore, Andhra Pradesh, India. 5¢Professor, Department of Urology,
Government General Hospital, Kurnool Medical College, Kurnool, Andhra Pradesh, India.

Abstract

Background: Renal trauma is the most common injury of the genitourinary tract and accounts for a significant proportion of abdominal solid
organ injuries. Recent advances in imaging and critical care have resulted in a paradigm shift toward non-operative management (NOM) in
hemodynamically stable patients. The objective is to evaluate the severity of renal injuries according to the mechanism of trauma, assess the
role of diagnostic modalities in grading renal trauma, and analyze management strategies and clinical outcomes. Material and Methods: A
retrospective cross-sectional study was conducted in the Department of Urology, Government General Hospital, Kurnool, from January 2022
to December 2025. 40 patients with documented renal trauma were included. Data regarding demographics, mechanism of injury, AAST
renal injury grade, associated injuries, management modality and outcomes were collected from hospital records. All patients underwent
contrast-enhanced computed tomography (CECT) of the abdomen and pelvis for grading of renal injuries. Results: The mean age was 30
years. There were 36 males (90%) and 4 females (10%). Blunt trauma accounted for 36 cases (90%) and penetrating trauma for 4 cases
(10%). Hematuria was the most common presenting symptom and was observed in 36 (90%) patients. Associated injuries were present in 12
(30%) patients, while 28 (70%) had isolated renal trauma. Grade Il renal injury was the most common injury pattern in 20(50%) patients.
Conservative management was successful in 34 (85%) of patients, while nephrectomy was required in 4 (10%) patients. Mortality was
observed in 1 patient (2.5%) due to associated injuries. Conclusion: Most renal trauma patients can be managed successfully with non-
operative management. Accurate grading using CECT and careful hemodynamic assessment are essential for optimal treatment planning and
renal preservation.
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INTRODUCTION
Renal trauma is the most frequently injured organ of the  MATERIALS AND METHODS
genitourinary system following external trauma. It accounts
for approximately 1-5% of all traumatic injuries and nearly
24% of solid organ injuries.[*! Blunt trauma is responsible
for 80-90% of renal injuries, while penetrating trauma
contributes to the remaining cases.?!

The American Association for the Surgery of Trauma
(AAST) classification system grades renal injuries from
Grade | to Grade V and provides a standardized approach
for management decisions.[>®! Historically, many renal
injuries were managed surgically; however, advances in
radiological imaging, intensive care monitoring, and
minimally invasive techniques have shifted management
toward conservative approaches.

This retrospective cross-sectional study was conducted in the
Department of Urology, Government General Hospital,
Kurnool, Andhra Pradesh, India. The study included patients
diagnosed with renal trauma between January 2022 and
December  2025. Medical records were reviewed
retrospectively, and a total of 40 patients with documented renal
injuries were included in the analysis.

Inclusion criteria

- Patients aged 18 years and above.

- Patients with documented renal injury following blunt or
penetrating trauma.

- Availability of complete clinical and radiological records.
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Exclusion Criteria

- Patients below 18 years of age.

Mixed abdominal trauma without documented renal
injury.

- Incomplete medical records.

Data regarding patient demographics, mechanism of injury,
clinical presentation, associated injuries, laboratory
investigations, radiological findings, management modality
and outcomes were collected from hospital records. All
patients underwent initial clinical assessment and
resuscitation according to Advanced Trauma Life Support
(ATLS) principles. Laboratory investigations included
complete blood count, blood urea, serum creatinine,
bleeding time, and clotting time. Focused Assessment with
Sonography for Trauma (E-FAST) was performed as an
initial screening tool, followed by contrast-enhanced
computed tomography (CECT) of the abdomen and pelvis
in hemodynamically stable patients. Renal injuries were
graded according to the American Association for the
Surgery of Trauma (AAST) renal injury grading system.

The primary variables analyzed included age, sex, mechanism
of injury, grade of renal trauma, presence of associated injuries,
requirement for blood transfusion, management strategy and
clinical outcome. Patients were managed either conservatively
or surgically depending on hemodynamic status, severity of
injury, and associated organ damage. Conservative management
included observation, bed rest, serial clinical examinations,
laboratory monitoring and follow-up imaging when indicated.
Surgical intervention was performed in patients with
hemodynamic instability or severe renal injury requiring
operative management. Data were analyzed using descriptive
statistics and expressed as frequencies, percentages, and mean
values where appropriate

REesuLTs

A total of 40 patients were included in the study. The mean age
was 30 years. 36 patients (90%) were males and 4 patients
(10%) were females.

Table 1: Distribution of cases according to Demographic characteristics
Variable value
Mean Age 30 years
Male 36 (90%)
Female 4 (10%)

Blunt trauma was the predominant mechanism of injury
accounting for 36 cases (90%), of which Road Traffic
Accidents were 32 cases and 4 cases occurred because of

fall from height, whereas penetrating trauma 4 cases (10%)
result from stab injury.

Table 2: Distribution of cases according to mechanism of trauma (n

=40)

Mechanism of trauma

Number (%)

Blunt Trauma

36 (90%)

Penetrating Trauma

4(10%) 295,194,193

Gross hematuria was the most common presenting
symptom, observed in 36 (90%) patients, followed by flank
pain () and abdominal tenderness ().

Based on CECT findings AAST Grading was done, Grade
I11 renal injury was the most common pattern observed.

Table 3: Distribution of cases according to AAST Grade (n=40)

Grade

Number of cases (%)

Grade | 4 (10%)
Grade Il 6 (15%)
Grade 111 20 (50%)
Grade IV 6 (15%)
Grade V 4 (10%)

28 patients (70%) had isolated renal trauma, while 12 patients (3

0%) had associated injuries involving other organ systems.

Table 4: Distribution of cases according to Injuries (n=40)

Category of injury

Number (%)

Isolated Renal Trauma

28 (70%)

Associated Injuries

12 (30%)

36 patients (90%) were managed conservatively.
Conservative management consisted of bed rest, close
hemodynamic monitoring, serial abdominal examinations,
urine output monitoring, periodic assessment of hemoglobin
levels, blood transfusion when required, analgesics,
intravenous fluids, and follow-up imaging when indicated.
Patients with low-grade renal injuries (AAST Grades I-I11)
and hemodynamically stable high-grade injuries were

treated with non-operative management. Blood transfusion
was required in 6 patients (15%) due to significant
hematuria and blood loss. These patients were managed
with supportive care and close observation. Follow-up
imaging demonstrated satisfactory healing in patients
managed conservatively with preservation of renal function.
4 patients (10%) required surgical intervention.
Nephrectomy was performed in patients with severe renal
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associated  with with

hemorrhage
hemodynamic instability despite adequate resuscitation. 1
patient (2.5%) who was initially managed conservatively
subsequently required nephrectomy because of clinical
deterioration and failure of non-operative management.

One patient with autosomal dominant polycystic kidney

injury ongoing

disease (ADPKD) and another with a Grade Ill injury
involving an ectopic pelvic kidney were managed with
conservative approach and close monitoring. One patient
with Grade V renal injury with severe associated injuries,
underwent surgical management died postoperatively
resulting in an overall mortality rate of 2.5%.

Table 5: Distribution of cases according to Management method (n=40)

Management method

Number (%)

Conservative Management

36 (90%)

Nephrectomy

4 (10%) 395,194

DiscussioN

Renal trauma remains the most common genitourinary
injury and predominantly affects young males involved in
high-risk activities and road traffic accidents. In the present
study, the mean age was 30 years, and 90% of patients were
male, findings consistent with previous reports in the
literature.[>"]

Blunt trauma accounted for 90% of cases, while penetrating
injuries represented 10%. This distribution is comparable to
published studies and current guidelines, which report that
80-90% of renal injuries result from blunt mechanisms.[>%]
Hematuria was the most common presenting symptom,
occurring in 90% of patients. However, the severity of
hematuria does not always correlate with the degree of renal

injury, emphasizing the importance of radiological
evaluation.l3d]
All patients underwent contrast-enhanced computed

tomography (CECT), which remains the gold standard for
diagnosis and grading of renal trauma.[*® The AAST
grading system was used for injury classification and has
been shown to correlate well with injury severity,
management requirements, and prognosis.*®1 Grade Il
injury was the most common injury pattern in our study,
accounting for 50% of cases.

The most significant finding of the present study was the
high success rate of non-operative management (NOM).
Conservative treatment was successful in 90% of patients,
supporting current recommendations that advocate NOM as
the preferred approach in hemodynamically stable
patients.[>%1% Recent studies have demonstrated successful
renal preservation even in selected high-grade injuries
managed conservatively.[°]

Nephrectomy was required in only four patients (10%),
including one patient who failed initial conservative
management. This highlights the importance of close
monitoring and timely intervention when clinical
deterioration occurs. Similar low nephrectomy rates have
been reported in contemporary trauma series.["8l

Associated injuries were present in 30% of patients and had
a significant impact on outcomes. The single mortality
observed in our study was attributable to severe associated
injuries rather than renal trauma itself. This finding is
consistent with previous studies demonstrating that
prognosis is largely influenced by concomitant injuries and
overall hemodynamic status.[”

Overall, our results reinforce contemporary guideline
recommendations that emphasize accurate radiological

grading, hemodynamic assessment, and renal preservation
through non-operative management whenever feasible.[37.10

CONCLUSION

Renal trauma predominantly affects young males and is usually
secondary to blunt trauma. Grade Il injury was the most
common injury pattern observed. Contrast-enhanced CT is
essential for accurate diagnosis and grading. Most
hemodynamically stable patients can be successfully managed
with non-operative treatment, resulting in excellent renal
preservation. Associated injuries remain an important
determinant of prognosis and clinical outcome.
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