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Introduction
The kidney is the most frequently injured 

genitourinary organ in trauma, involved 
in approximately 1% to 5% of all trauma 
admissions and up to 10% of abdominal 
trauma cases [1-3] Blunt mechanisms 
predominate, particularly in low- and middle-
income countries [4]. Over the past two 
decades, nonoperative management has 
progressively emerged as the standard of care 
for the vast majority of blunt renal injuries, 
regardless of grade, provided that the patient 
is hemodynamically stable [5,6].

Unilateral renal agenesis is a rare congenital 
anomaly, with an estimated prevalence of 1 
in 1,000 to 1 in 2,000 live births and a male 
predominance [7,8]. It is most often discovered 
incidentally during imaging performed for an 
unrelated indication, including trauma. The 
combination of these two conditions—blunt 
trauma occurring on a congenital solitary 
kidney—creates a particularly delicate 
management situation, since any decision 
toward nephrectomy would commit the 
patient to end-stage renal disease and lifelong 
renal replacement therapy.

We report the case of a young man 
successfully managed conservatively for an 
AAST grade III blunt renal injury occurring 
on a left renal agenesis, and we discuss the 
key elements of current management of renal 
trauma in patients with a solitary kidney. This 
case report was prepared in accordance with 
the CARE guidelines for case reports [9].
Case Report

A 25-year-old male farmer, with no 
relevant past medical history, presented to the 
emergency department after blunt trauma to the 
right lumbar region. The reported mechanism 
was a kick from a horse approximately 2 hours 
earlier.

On admission, the patient was conscious 
with a Glasgow Coma Scale score of 15/15. 
Mucous membranes were normally colored 
and hemodynamic tolerance was good: blood 
pressure 120/70 mm Hg, heart rate 72 beats/
min, respiratory rate 16/min, peripheral oxygen 
saturation 96% on room air, and tympanic 
temperature 37°C. Abdominal examination 
revealed diffuse tenderness on palpation, 
predominating in the right lumbar region, 
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without guarding or rebound, and with no palpable mass or 
cutaneous hematoma. Examination of the external genitalia and 
pelvic examination were unremarkable.

Emergency laboratory workup showed a hemoglobin level 
of 11.4 g/dL, normal white blood-cell and platelet counts, 
serum creatinine of 88 µmol/L (1.0 mg/dL), normal urea, and 
a normal coagulation profile. Blood typing was performed in 
anticipation of possible transfusion. Urine dipstick confirmed 
gross hematuria with no other abnormality.

A contrast-enhanced CT urogram was performed urgently. 
It revealed, in the right kidney, a deep parenchymal laceration 
measuring more than 4 cm involving the mid-inferior portion, 

Figure 1. Contrast-enhanced CT urography (coronal view). Deep 
parenchymal laceration greater than 4 cm in the mid-inferior portion 

of the right kidney with subcapsular and perirenal hematoma; 
complete absence of the left renal parenchyma consistent with 

congenital left renal agenesis.

Figure 2. Contrast-enhanced CT urography (axial view). Same 
lesion as in Figure 1, with no contrast extravasation on the delayed 

excretory phase, supporting AAST grade III classification.

with a moderate subcapsular and perirenal hematoma. There 
was no active enhancement on the arterial phase and no contrast 
extravasation on the delayed excretory phase; the collecting 
system was intact and the renal vascular pedicle was patent. 
On the left side, no renal parenchyma was identified, consistent 
with congenital left renal agenesis (Figures 1 and 2). The other 
intra-abdominal organs were unremarkable.

The final diagnosis was AAST grade III blunt right renal 
trauma occurring on a congenital solitary kidney (left renal 
agenesis).

Given hemodynamic stability, the absence of urinary 
extravasation, and an intact renal vascular pedicle, conservative 
management was decided after multidisciplinary discussion. 
Treatment included strict bed rest in a step-down monitoring 
unit; multimodal analgesia with acetaminophen and tramadol, 
with deliberate avoidance of nonsteroidal anti-inflammatory 
drugs (NSAIDs) because of the solitary-kidney status; moderate 
intravenous crystalloid hydration; antibiotic prophylaxis 
with a second-generation cephalosporin in view of urinary 
catheterization and the perirenal hematoma; and a three-
way urinary catheter with continuous isotonic-saline bladder 
irrigation to prevent clot retention.

The clinical course was favorable: gross hematuria resolved 
within 48 hours, lumbar pain progressively decreased, 
hemodynamic stability was maintained without need for 
transfusion, hemoglobin remained stable at 11.2 g/dL on day 2, 
and serum creatinine was unchanged.

A follow-up CT scan performed on day 7 showed marked 
regression of the subcapsular and perirenal hematoma, with no 
new extravasation or complication (Figures 3 and 4). The urinary 
catheter was removed on day 7. The patient was discharged 
on day 10 with the following recommendations: relative rest 
and restriction of physical activity for 6 weeks, abundant oral 
hydration, avoidance of nephrotoxic drugs, and close outpatient 
surveillance.

Figure 3. Follow-up contrast-enhanced CT urography on day 7. 
Marked regression of the subcapsular and perirenal hematoma, with 

no new extravasation or complication.
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At the 3-month follow-up visit, the patient was asymptomatic. 
Physical examination was unremarkable, blood pressure was 
118/72 mm Hg, serum creatinine was stable at 89 µmol/L, and 
urine dipstick was negative. An annual nephrology follow-up 
program was instituted, including blood pressure measurement, 
serum creatinine with eGFR estimation, urine albumin-to-
creatinine ratio, renal ultrasound, and dietary and preventive 
counseling.
Discussion

The kidney is the most frequently injured genitourinary organ 
during abdominal trauma, particularly under blunt mechanisms 
[1-3].  The mechanism observed in our patient illustrates a 
classical pattern of blunt renal trauma in rural settings, where 
animal-related and farm-work injuries account for a significant 
share of trauma admissions [4]. Worldwide, blunt mechanisms 
account for 80% to 90% of renal trauma in civilian series, 
whereas penetrating mechanisms predominate in armed-conflict 
and high-violence settings [4,5].

The reference framework for grading the severity of renal 
injury is the Organ Injury Scaling system of the AAST, originally 
published by Moore et al in 1989 [10], which categorizes 
injuries from grade I to grade V. A major revision was proposed 
in 2018 by Kozar et al to incorporate contemporary CT imaging 
features, particularly vascular injuries detected by CT [11,12]. 
This update offers improved prognostic value for the need 
for intervention. In our patient, the lesion was a parenchymal 
laceration deeper than 3 cm without involvement of the 
collecting system or urinary extravasation, corresponding to 
grade III. The absence of contrast extravasation was therefore 
decisive both for grading and for the therapeutic decision.

Contrast-enhanced CT is the imaging gold standard in 

stable patients with suspected renal trauma, with sensitivity 
approaching 95% to 98% for high-grade injuries [¹³,¹⁴]. In our 
patient, it also enabled the incidental discovery of contralateral 
renal agenesis, which fundamentally altered the therapeutic 
stakes.

Unilateral renal agenesis results from failure of metanephric 
blastema differentiation or defective induction by the ureteric 
bud during embryogenesis [7]. Its prevalence is estimated at 1 in 
1,000 to 1 in 2,000 live births, with a male predominance [7,15]. 
It belongs to the spectrum of congenital anomalies of the kidney 
and urinary tract (CAKUT) and is frequently associated with 
ipsilateral genitourinary malformations. Patients with a solitary 
kidney exhibit, from intrauterine life, compensatory hypertrophy 
of the contralateral kidney and an increased single-nephron 
glomerular filtration rate—a state of glomerular hyperfiltration. 
Although most remain asymptomatic for decades, prospective 
cohort studies have shown that 20% to 30% develop signs of 
chronic kidney disease by the third or fourth decade of life 
[7,15,16]. This baseline vulnerability has direct implications 
for trauma management: every therapeutic choice should aim at 
maximal preservation of the renal parenchyma.

Over the past two decades, the management of renal trauma 
has undergone a paradigm shift, with progressive retreat 
from systematic surgical exploration in favor of selective 
nonoperative management, including for high-grade injuries. 
The guidelines of the European Association of Urology [5], the 
American Urological Association [17]. and the World Society of 
Emergency Surgery [4] converge on this position: conservative 
management is the rule in hemodynamically stable patients, 
regardless of AAST grade. Several large series and meta-
analyses have demonstrated that nonoperative management 
yields a renal preservation rate exceeding 90% for grades I to 
III and 70% to 85% for grades IV to V, with lower transfusion 
requirements and shorter hospital stays, and with equivalent or 
better long-term renal function compared with early surgical 
exploration [18-20].

The cornerstone of conservative management is hemodynamic 
stability, defined in the guidelines as systolic blood pressure ≥ 
90 mm Hg, heart rate < 100 beats/min, and absence of clinical 
signs of shock after appropriate initial resuscitation [5,17]. 
Eligible patients are admitted to a monitored unit with strict 
bed rest, regular vital-signs monitoring, repeated hemoglobin 
assessment, and clinical reassessment. Indications for transition 
from nonoperative to interventional or surgical management 
are persistent hemodynamic instability despite resuscitation, 
transfusion requirement greater than 4 units of packed red blood 
cells, an expanding perirenal hematoma, or a renal pedicle 
injury with persistent ischemia [4,5,17].

When intervention is necessary, selective or superselective 
angioembolization has emerged as the minimally invasive 
option of choice, particularly for active arterial bleeding, 
contained vascular injuries, and persistent hematuria [21,22]. 
It preserves functional parenchyma, has a technical success 
rate of 85% to 95%, and has substantially reduced the need 
for total nephrectomy in high-grade injuries. In patients with 
a solitary kidney, superselective embolization is the preferred 
salvage strategy when bleeding cannot be controlled, since it 
preserves the maximal amount of functional parenchyma [22]. 
Surgical exploration is now reserved for failures of conservative 
management and embolization, as well as for patients with 
hemodynamic instability not responding to resuscitation or 
with associated injuries requiring laparotomy [5,17]. When 
surgery is unavoidable, conservative surgical techniques such 

Figure 4. Follow-up contrast-enhanced CT urography on day 7 
(additional view). Confirmation of progressive regression of the 

perirenal hematoma.
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as partial nephrectomy, renorrhaphy, and vascular repair must 
be prioritized over total nephrectomy whenever technically 
feasible, particularly in patients with a solitary kidney [5,23].

Shin et al reported the successful conservative management 
of an AAST grade IV injury in a patient with a solitary kidney, 
with recovery of renal function and avoidance of dialysis [24]. 
Karn et al described a post-traumatic urinoma on an anomalous 
solitary kidney, treated successfully with ureteral stenting 
[25]. These reports, in keeping with our own observation, 
confirm that the presence of a solitary kidney is not in itself a 
contraindication to conservative management; on the contrary, 
the imperative of renal preservation reinforces the need to avoid 
every nonessential surgical exploration.

In our patient, several elements supported the choice of 
conservative management: persistent hemodynamic stability 
without need for transfusion, AAST grade III injury, absence 
of associated abdominal injury, and rapid clinical improvement.

Long-term follow-up of patients with a solitary kidney 
after renal trauma raises specific concerns. Beyond the early 
complications already mentioned, the two principal long-term 
concerns are post-traumatic hypertension and progressive 
chronic kidney disease [26,27]. Post-traumatic hypertension 
may emerge from weeks to several years after the injury, in 
relation to ischemia of viable parenchyma, and its reported 
incidence ranges from 5% to 40% depending on injury grade 
and duration of follow-up [26]. Long-term renal deterioration 
is multifactorial, combining loss of functional parenchyma, 
the preexisting hyperfiltration of the solitary kidney, and any 
superimposed comorbidities. Long et al emphasized the need for 
structured long-term follow-up after renal trauma, particularly 
in patients with a solitary kidney [27].

On these grounds, our patient was enrolled in an annual 
nephrology follow-up program comprising blood pressure 
measurement, serum creatinine with eGFR estimation, 
urine albumin-to-creatinine ratio, lipid panel, and renal 
ultrasonography. Lifestyle counseling was delivered, 
emphasizing adequate hydration, blood pressure control, 
strict avoidance of nephrotoxic drugs (especially NSAIDs and 
aminoglycosides), and a normo-protein diet. The patient was 
also informed of the absolute need to seek medical attention 
promptly for any recurrence of lumbar pain, hematuria, or 
systemic symptoms.

The limitations of our observation are inherent to the case-
report format, and a 3-month follow-up is insufficient to assess 
long-term renal function and the development of post-traumatic 
hypertension. We are committed to maintaining follow-up of 
this patient and plan to publish longer-term outcomes in a future 
communication.
Conclusions

Blunt renal trauma occurring on a congenital solitary 
kidney represents a rare but high-stakes clinical situation. Our 
observation illustrates that, in keeping with current guidelines, 
conservative management remains the treatment of choice in 
hemodynamically stable patients, regardless of AAST grade, 
including when the kidney is solitary. The therapeutic priority 
is preservation of renal function, which requires rigorous 
clinical monitoring, high-quality CT imaging, recourse to 
selective embolization when needed, and avoidance of every 
nonessential surgery. Structured long-term nephrology follow-
up is mandatory in this population, given the cumulative risks of 
post-traumatic hypertension and progression to chronic kidney 
disease.
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