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ABSTRACT

Introduction: High-grade renal trauma has been previously associated with nephrectomy.
Nevertheless, advancements in medicine have shifted management towards organ-
preserving strategies in haemodynamically stable patients. Computed tomography (CT)
plays a pivotal role in the initial diagnosis, trauma grading, therapy guiding and follow-up. The
conservative approach is particularly beneficial in sports-related injuries, where patients are
young and renal preservation provides significant long-term benefits.

Clinical Case: This article reviews the case of a previously healthy 18-year-old male who
presented to the emergency department following a blunt renal trauma during a football
game. He complained of right flank pain associated with macroscopic haematuria. On
admission, he was haemodynamically stable. CT showed severe parenchymal disruption of
the right kidney with urinoma and retroperitoneal haematoma. The findings correspond to
Grade IV renal injury according to the American Association for the Surgery of Trauma
(AAST). Considering the absence of haemodynamic compromise, the patient was managed
conservatively with clinical follow-up.

Conclusion: This case aims to emphasise that a CT-guided conservative management in
patients with grade IV renal trauma should be the preferred strategy in haemodynamically
stable cases. Surgical intervention should be avoided whenever feasible, particularly in
sports-related trauma, where patients are often young and organ-preserving strategies are of
paramount importance.

Keywords: renal trauma, grade IV, CT, sports trauma, conservative management, urinoma,
haemodynamic stability

INTRODUCTION

Renal trauma in sports is uncommon and accounts for 10-20% of all renal
injuries. It typically results from direct blunt force to the flank. The most
common causes are road traffic accidents and falls from height (1,2). The vast
majority of these injuries are minor, although severe renal trauma can occur.
While low-grade injuries are commonly treated conservatively, high-grade renal
trauma remains clinically challenging due to possible complications such as
haemorrhage, urinary extravasation and long-term renal impairment. Grade IV
renal trauma is defined by AAST as 'a parenchymal laceration extending through
the cortex and medulla into the urinary collecting system, causing urine leakage,
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or a vascular injury causing segmental infarction or
active bleeding' (3). Its management historically
favoured prompt operative intervention with high
nephrectomy rates. However, the role of surgery in
blunt solid abdominal organ trauma has diminished
significantly with the evolution of critical care, minimally
invasive endovascular techniques and especially high-
resolution CT, which is not only used in diagnosing, but
also plays an important role in treatment planning and
follow-up (4).

CASE REPORT

An 18-year-old male was brought to the emergency
department with right flank pain and macroscopic
haematuria following a ball strike during an amateur
football game. He had no previous medical records. He
was not taking any medications and had no known
allergies. On examination, he was alert and oriented.
His blood pressure and heart rate were within the
normal range. His abdomen was soft, with no guarding
or pain during palpation. Bowel sounds were present.
Succusio renalis was bilaterally negative. Laboratory
tests on admission showed haematuria and mild
anaemia, with a haemoglobin level of 124 g/L that
dropped to 102 g/L on the following day. eGFR
remained relatively stable throughout the admission at
around 70 mL/min. CT scan of the abdomen and pelvis,
performed as a four-phase study with contrast,
including delayed phase, showed deep right kidney
laceration in the middle third with involvement of the
collecting system and mixed urinary and blood
extravasation in the retroperitoneal space - findings
consistent with Grade IV renal injury (figs. 1, 2). In
addition, suspicious findings included a small thrombus
in the right renal vein. No other injuries were identified.
Given the patient's haemodynamic stability, a conser-
vative management strategy was adopted. He was
placed on bed rest, and intravenous fluids were
administered to maintain adequate perfusion.
Antibiotics were given to cover for possible infection.
He remained closely monitored for signs of worsening
anaemia or haemodynamic deterioration during his
admission. A JJ ureteral stent was placed via cystoscopy
to facilitate urinary drainage. Follow-up CT performed
24h later showed persistent laceration of the right
kidney with dilated upper group calyces and complete
resorption of the previous fluid collections. The patient
remained haemodynamically stable, without any new
complaints, and was discharged on day 12 of
admission. Four months later, he came for a follow-up,
and he was found to be asymptomatic, with normal
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Figure 1 - Contrast-enhanced CT at arterial phase in sagittal plane
showing deep laceration of the parenchyma and extensive retroperitoneal
heterogenous fluid collection

renal function. CT showed almost complete recovery of
the kidney with dilated upper calyces and no perifocal
fluid collections (fig. 3), and the ureteral stent was
successfully removed.

DISCUSSIONS

Football-related renal trauma is rare and could
present a diagnostic challenge. The majority of kidney
injuries from football have been noted in patients in
the 16-18-year age group (5), which suggests that
these patients are physically active and without signifi-
cant comorbidities. This makes organ preservation
particularly important. Moreover, the mechanism of

Figure 2 - Contrast-enhanced CT at urographic phase showing right kidney
laceration and large amount of contrast extravasation in the retroperitoneal
space corresponding to urinoma
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Figure 3 - Follow-up CT urography performed four months after the initial
scan. Coronal urographic-phase image demonstrates a right-sided JJ
ureteric stent with the proximal pigtail positioned within the right renal
pelvis. Hypoenhancement of the upper pole renal parenchyma is noted,
associated with dilatation of the upper calyceal system. The previously
identified retroperitoneal fluid collections have completely resolved.

injury is usually isolated blunt trauma, increasing the
likelihood of successful conservative management (6).
However, severe injuries still require careful multi-
disciplinary assessment and precise clinical observation
due to the risk of delayed bleeding, urinoma formation,
infection, or haemodynamic deterioration. Therefore,
repeated clinical evaluation, laboratory monitoring,
and follow-up imaging remain essential components of
safe NOM.

This case emphasises the importance of contrast-
enhanced CT in the diagnosis and management of
high-grade renal trauma. CT allowed accurate grading of
the injury and identification of complications such as
urinary extravasation and haematoma. It also allows
exclusion of active major vascular bleeding or associated
intra-abdominal injuries requiring prompt surgical inter-
vention. Exceeding its diagnostic value, CT also serves as
a tool for serial assessment, providing close radiological
monitoring of injury evolution and contributing to the
conservative treatment strategy. In modern trauma
care, CT has become the gold standard for initial injury
characterisation, risk stratification, and long-term
follow-up in haemodynamically stable patients (7).
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According to the EAU Guidelines (8), NOM is the
preferred approach for most blunt renal injuries in
stable patients, including selected Grade IV injuries.
Patient selection is central to the success of conserva-
tive management in high-grade renal trauma. Current
EAU recommendations identify haemodynamic stabili-
ty as the primary criterion for a non-operative strategy.
In addition to stable vital signs and an adequate
response to initial resuscitation, the decision should
incorporate the mechanism and grade of injury,
transfusion requirements, associated intra-abdominal
injuries, and CT findings. Radiological features
associated with a higher likelihood of intervention
include active vascular contrast extravasation, a large
or expanding perirenal haematoma, and vascular
injuries such as a pseudoaneurysm or arteriovenous
fistula. On the other hand, a haemodynamically stable
patient without ongoing major haemorrhage or
another abdominal injury requiring surgical exploration
may be considered for NOM even in the presence of a
high-grade renal injury. This can avoid the morbidity
associated with surgery, which is articularly important
in young athletes, where renal preservation can avoid
potential long-term consequences of nephrectomy,
including an increased risk of hypertension and chronic
kidney disease later in life (9). Nevertheless, Grade IV
injuries require close clinical and laboratory monitoring
because the likelihood of subsequent intervention is
higher than in low-grade trauma.

Based on the AAST classification and current EAU
recommendations, table 1 presents a simplified
therapeutic algorithm for renal trauma. Haemodynamic
stability remains the principal determinant of NOM,
while angioembolisation, urinary drainage, or surgical
exploration may be required based on clinical course
and imaging findings.

In our patient, the presence of collecting-system
injury with urinary extravasation prompted JJ stent
placement after the initial CT to facilitate internal
urinary drainage. Follow-up CT demonstrated resolu-
tion of the retroperitoneal fluid collections, supporting
continued conservative management.

The present case contributes to the growing
evidence supporting CT-guided conservative manage-
ment as a preferred strategy in selected patients with
Grade IV sports-related renal trauma. Successful renal
preservation is feasible even in severe trauma
previously managed operatively, with contemporary
strategies such as early imaging, a multidisciplinary
approach, and careful monitoring (10).

Several limitations should be acknowledged. As a
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Table 1 - Simplified algorithm for management of renal trauma

| 1. INITIAL RESUSCITATION |

[

| 2. HAEMODYNAMIC STATUS? |

]
| UNSTABLE |
[

SURGICAL EXPLORATION
Persistent haemodynamic
instability or expanding/pulsatile
perirenal haematoma

GRADE I-111
Almost all

[ STABLE |
i
3. CONTRAST-ENHANCED CT
Injury grading and assessment
of vascular and collecting
system involvement

l
4. INJURY GRADE |

1
GRADE IV-V
Most Grade IV and
some Grade V

1
5. NON-OPERATIVE MANAGEMENT (NOM)
Close clinical and laboratory surveillance
1

ACTIVE BLEEDING?
Selective angioembolisation
if no other indication for
immediate abdominal surgery

L
COLLECTING SYSTEM
INJURY WITH URINARY
LEAKAGE (GRADE IV-V)
Ureteric stenting
+ nephrostomy
+ perirenal drainage

NO COMPLICATIONS
Continue conservative
management and surveillance

1 i
1

6. REPEAT IMAGING
If high-grade injuries or clinical concern for complications:
fever « worsening flank pain # falling haematocrit

|

7. ESCALATE TO SURGICAL EXPLORATION IF
If persistent haemodynamic instability  expanding/pulsatile perirenal haematoma e failure of
conservative management / significant complications

single case, this report cannot establish the superiority
of NOM for all Grade IV renal injuries. In addition, the
short follow-up in this case is insufficient to exclude
delayed complications, including bleeding, urinary
obstruction or infection, vascular complications, and
post-traumatic hypertension. Therefore, long-term
surveillance remains important after high-grade renal
trauma.

CONCLUSIONS

This case demonstrates that NOM could be a safe
alternative to surgery in carefully selected patients
with Grade IV renal trauma who remain haemodynam-
ically stable. Conservative management could be espe-
cially beneficial in young patients with sports-related
trauma. Contrast-enhanced CT plays an essential role
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in accurate diagnosis and injury grading. Moreover, it
guides the therapeutic management and the
continuous assessment. Continued research is
needed to further refine patient selection criteria for
non-operative management of high-grade renal
trauma.
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