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Introduction
Blunt mechanisms, such as motor vehicle collision (MVC), 
falls, and assault are responsible for 80% to 95% of renal injury 
trauma.1 Blunt renal artery injury (BRAI) is an uncommon 
complication of blunt abdominal trauma. The incidence of 
BRAI ranges from 0.05% to 0.08%.2,3 Following blunt trauma, 
the renal artery is affected by forces that stretch the vessel or by 
direct compression of the artery against other structures, such 
as the vertebral column. Renal artery dissection, pseudoaneu-
rysm, and thrombosis are some of the vascular event.4

Fortunately, BRAI are mostly low-grade injuries and are 
treated non-operatively in patients with stable hemodynamics. 
Management of BRAI depends on many factors including 
severity of injury, hemodynamic status, renal function, and 
available treatments. Available options for treatment of BRAI 
are observation, nephrectomy, surgical reconstruction, and 
endovascular stenting.3,5

Renal infarction is an uncommon ischemic event following 
the complete or partial occlusion of the main renal artery or its 
segmental branches, which may result in the necrosis of renal 
tissue Renal segmental arteries are end-arteries, so complete  
or partial reduction in vascular flow leads to renal ischemia  
and infarction.6,7 Etiologies of renal infarction are categorized 
into the following groups: cardio-embolic, renal artery injury, 
hypercoagulability disorders, and idiopathic.8 Renal trauma  
is attributed to approximately 31% of acute renal infarction 
cases.9 Renal infarction following BRAI is a rare situation, 

which has been reported only in the form of case reports or 
case series. Diagnosis of infarction is difficult and mostly 
delayed due to non-specific symptoms, such as hematuria, nau-
sea, and vomiting.10,11 Beside radiologic findings, elevation in 
lactate dehydrogenase (LDH), C-reactive protein (CRP) and 
impairment of renal function are noted in patients based on the 
degree of parenchymal involvement.12

Herein we present a case report of renal infarction due to 
the BRAI in a male adult patient who fell from height.

Case Presentation
A 21-year-old-man with no relevant medical history was 
brought to the emergency department after falling from a 
height of 9 m. Upon arrival, patient was fully conscious and 
hemodynamically stable (pulse rate of 96 beats/minute, blood 
pressure of 116/98 mmHg, and o2 saturation of 100%). The 
patient complained of middle back pain and right groin. Initial 
evaluation and physical examination revealed nothing abnormal 
but tenderness in right femur and pain at the alignment of the 
T12 vertebra. A foley catheter was inserted with no evidence of 
gross hematuria. Laboratory analysis revealed a hemoglobin of 
14.7 gr/dl (normal range: 14-18 gr/dl), platelet count of 209 000/
mm3 (normal range: 150 000-450 000/mm3), WBC of 8500/µl 
(normal range: 4500-11 000/µl), and serum creatinine level of 
1.2 mg/dl (normal range: 0.7-1.3 mg/dl). Urine analysis revealed 
a WBC of 1 to 2 (normal range: 0-2) and RBC of 4 to 6 (nor-
mal range: 0-3). Focused Assessment with Sonography in 
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Trauma (FAST) was performed by a radiologist and showed no 
sign of free fluid in pericardium, abdomen and pelvis.

He was referred to the imaging department for an emergency 
whole-body computed tomography (CT) scan. Spiral head CT 
scan showed subgaleal hematoma in right side. Spiral chest CT 
scan demonstrated mild right side pneumothorax, multifocal 
contusions in both lungs, a focal laceration in right upper lobe of 
the lung, Comminuted fracture in body of right scapula, and lin-
ear fractures in first rib anteriorly and seventh, eighth, and ninth 
rib posteriorly. At the spiral spine CT scan, compression fracture 
in T12 without retropulsion and suspicious linear fractures in 
right transverse process of T1 and T2 was noted.

Spiral abdominopelvic CT scan (Figure 1) revealed exten-
sive infarction in the right kidney with focal infarcted areas in 
the middle and lower portion of the left kidney. The radiologist 
reported that the main renal arteries are intact and suggested 
that bilateral renal infarction could be secondary to the dissec-
tion of segmental arterial branches in both kidneys. Further 

assessment was carried out by contrast-enhanced CT scan 
(Figure 2). At the nephrogram phase, no evidence of absorp-
tion in right kidney, and significantly decreased absorption in 
left kidney was seen. Pyelogram phase showed no secretion in 
right kidney and decreased secretion in left kidney.

Following contrast-enhanced CT scan, the patient under-
went pelvic ultrasonography and color Doppler ultrasonogra-
phy. Normal size, normal parenchymal thickness, and slightly 
decreased parenchymal echogenicity were seen in both kidneys 
via ultrasonography. Color Doppler ultrasonography revealed 
segmental arterial branches vascularity was normal in upper 
pole for both kidneys, but in evaluation of the middle and 
lower parts, the vascularity was not clearly seen.

Patient was admitted to the urology ward and received 
1000 units of heparin as a bolus dose and continued with hepa-
rin infusion 1000 units/hour. Pelvic ultrasonography and color 
Doppler ultrasonography were repeated on the third day of 
admission, and showed the same findings, but slightly increased 
parenchymal echogenicity in upper pole of right kidney. 
Another abdominopelvic CT scan was performed 10 days after 
admission and revealed similar findings comparing the first 
one (Figure 3). Serial laboratory test was taken due to observa-
tion and monitoring the patient’s condition. Creatinine levels 
were reported 1.25, 1.44, 1.57, 1.72, 1.64, 1.46, 1.28, 1.3 mg/dl 
respectively (Table 1). After 10 days of heparin infusion, patient 
was discharged with instruction to administer heparin subcuta-
neously. Patient was seen 1 month after discharge. A follow up 
Spiral contrast-enhanced abdominopelvic CT scan showed no 
sign of infarction and all laboratory test were normal.

Discussion
Renal arterial injury resulting from blunt abdominal trauma  
is a rare condition, first described by von Recklinghausen.13 
Despite its low incidence, the detection rate of BRAI has risen 
due to the increasing use of CT scan in patients management.9 
These types of injuries usually occur following deceleration/

Figure 1.  Spiral abdominopelvic CT scan performed on Day 1: extensive 

infarction in the right kidney (blue arrows) with focal infarcted areas in the 

middle and lower portion of the left kidney (red arrows).

Figure 2.  Contrast-enhanced CT scan performed on Day. (A) No evidence of absorption in right kidney (blue arrows), and significantly decreased 

absorption in left kidney (red arrows) was seen in nephrogram phase. (B) Pyelogram phase showed no secretion in right kidney (blue arrow) and 

decreased secretion in left kidney (red arrow).
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acceleration events that lead to intimal tears, followed by subin-
timal dissection and thrombosis. Anatomically, the left renal 
artery is shorter and has a more acute angle than right, which is 
further protected and stabilized by the inferior vena cava and 
duodenum. These anatomical differences make left renal artery 
more susceptible to injuries.2,14 Diagnosis of BRAI might be 
delayed due to the nonspecific signs or symptoms. Abdominal 
pain, flank pain, proteinuria, and hematuria are some of symp-
toms, which may not be reliable indicators. Hemorrhagic shock 
can occur following renal artery avulsions and laerations; 
However, many intimal injuries and minor lacerations are 
remain asymptomatic.15,16

There are few case reports of bilateral infarction following 
blunt trauma (Table 2), and both diagnosis and management 
are remain challenging (Table 2). Early diagnosis of renal 
infarction is mandatory for initiating effective therapeutic 
intervention (such as thrombolysis, embolectomy, or percuta-
neous transluminal renal angioplasty) to minimize the adverse 
effects on renal function.17,18 The treatment of choice typically 
involves anticoagulation or antiplatelet agents. Anticoagulation 
therapy using intravenous heparin and subsequently warfarin 

(target INR of 2-3) for at least 6 months leads to acceptable 
outcomes. Heparinization alone was also shown to be effective 
for renal salvage with minimal morbidity.6,19

The severity of renal infarction can lead to complication 
such as hypertension, chronic kidney disease (CKD), and end-
stage renal disease (ESRD), raising the importance of rapid 
diagnosis and treatment.24 Diagnosing renal infarction can be 
complicated as it may mimic many other condition, including 
pyelonephritis, renal colic, acute abdomen, pulmonary embolus, 
and rupture of an aortic aneurysm.25 CT scan can provide 
essential anatomic and physiologic information for managing 
injuries sustained during blunt abdominal trauma. The diag
nosis is certainly improved by the systematic quantification of 
LDH and increased use of contrast-enhanced CT scan in 
patients presenting with nephritic colitis symptoms. It can help 
evaluating the type and severity of parenchymal injury, exten-
sion of perirenal hemorrhage and parenchymal devasculariza-
tion, and urinary extravasation. CT can help confirm the 
presence of major injuries to the vascular pedicle and represent 
occult renal pathologic conditions. Suggestive findings in CT 
scan are delayed or diminished enhancement of kidney, non-
opacification of the pyelocaliceal system, renal artery irregular-
ity, filling defect, contrast medium extravasation, or complete 
vessel occlusion.15,26-28

Main purpose of treatment is to preserve or re-establish 
blood flow as early as possible.2 Treatment is chosen based  
on hemodynamic status, renal function, and the feasibility of 
treatment modality. Formerly, high-grade renal injuries were 
treated aggressively with surgical exploration or nephrectomy. 
However, with advances in CT imaging and minimally invasive 
techniques make non-operative management the standard of 
care. Management of renal artery avulsions and lacerations 
usually requires immediate exploration. Treatment options for 
renal infarction are categorized into 3 categories: anticoagula-
tion, percutaneous endovascular treatment, and open surgery. 
The approach has changed over time from more aggressive 
intervention to more conservative observational or endovascu-
lar management. In case of normal renal function and vital 

Figure 3.  Spiral abdominopelvic CT scan performed on Day 10: showing 

segmental renal infarction in both kidneys.

Table1.  Patient creatinine levels in the admission period.

Creatinine trend through admission (mg/dl)

Upon arrival Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7 Day 8 Day 9 Day 10

1.2 1.25 1.44 1.57 1.72 1.64 — 1.46 — 1028 1.3

Table 2.  Previous case reports: Bilateral renal infarction after blunt trauma.

Year Authors Title of article

1986 Jetley et al20 Bilateral renal artery injury after blunt abdominal trauma

1997 Frassinelli et al21 Bilateral renal artery thrombosis secondary to blunt trauma: case report and review of the literature

2014 Saritas et al22 A rare consequence of blunt abdominal trauma: bilateral renal infarction

2023 Basavanagowda et al23 Blunt trauma abdomen leading to bilateral renal segmental infarction: resolving the enigma
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signs, medical treatment alone with strict blood pressure con-
trol is as effective as surgical management.24,29-32

Renal infarction was diagnosed in our patient using a con-
trast-enhanced CT scan. Conservative approach—including 
anticoagulant therapy—was chosen for our patient considering 
the patient’s stable vital signs and normal renal function. 
Follow-up CT scan revealed that the infarcted area of both 
kidneys was recovered while the patient’s blood pressure and 
renal function remained normal.

Short-time follow-up was one of our study’s limitations. 
Longer follow-up would be beneficial to evaluate the long-term 
effect of bilateral renal infarction in our patient. Larger studies 
are needed to evaluate the outcomes of different therapeutic 
strategies, to help physicians make optimal decisions regarding 
bilateral renal infarction following abdominal blunt trauma.

Conclusion
Renal infarction following blunt renal artery injury is an infre-
quent condition, that commonly occurs following deceleration/
acceleration events. Using imaging techniques, especially com-
puted tomography scan helps physicians diagnose the infarction 
immediately and start appropriate treatment. Management of 
renal infarction is still controversial and depends on the patient’s 
situation and available treatment. Treatment can vary from 
aggressive surgical procedures to observation and supportive care. 
This case report demonstrates the importance of rapid diagnosis 
in suspected patients, which is possible today due to the wide-
spread use of computed tomography scan, which leads to the 
immediate start of treatment and appropriate management.

Author Contributions
AT: conceptualization; AS: writing the manuscript; SMKA: 
editing and reviewing the manuscript and supervising the 
project.

ORCID iD
Seyed Mohammad Kazem Aghamir  https://orcid.org/0000 
-0003-1611-0362

References
	 1.	 Nakao S, Katayama Y, Hirayama A, et al. Trends and outcomes of blunt renal 

trauma management: a nationwide cohort study in Japan. World J Emerg Surg. 
2020;15:50.

	 2.	 Rossi UG, Cariati M. Blunt renal artery trauma: a therapeutic dilemma. Turk J 
Urol. 2019;45:233-236.

	 3.	 Jackson DG, Abreu P, Moutinho MA, et al. Kidney salvage with renal artery 
reconstruction after blunt traumatic injury. Case Rep Urol. 2020;2020:6162158.

	 4.	 Alzerwi NAN. Traumatic injuries to the renal blood vessels and in-hospital renal 
complications in patients with penetrating or blunt trauma. Front Surg. 2023; 
10:1134945.

	 5.	 Owattanapanich N, Benjamin E, Lewis M, Cai J, Demetriades D. Epidemiol-
ogy and management of isolated blunt renal artery injuries. J Trauma Acute Care 
Surg. 2021;90:1003-1008.

	 6.	 Mulayamkuzhiyil Saju J, Leslie SW. Renal Infarction. StatPearls Publishing; 
2024.

	 7.	 Zhang K, Panisurya T, Srinivasan A, Khawaja H, Qadri A, Ali Z. Cardioem-
bolic-related renal infarction. Proc (Bayl Univ Med Cent). 2022;35:529-530.

	 8.	 Pizzarossa AC, Mérola V. Etiology of renal infarction. A systematic review. Rev 
Med Chil. 2019;147:891-900.

	 9.	 Comune R, Grassi F, Tamburrini S, et al. Traumatic segmental renal infarction 
due to renal apical artery thrombosis by minor blunt abdominal trauma: the role 
of CEUS. J Ultrasound. 2023;26:939-944.

	10.	 Nah S, Han S, Kim HB, et al. Predictors of renal infarction in patients present-
ing to the emergency department with flank pain: a retrospective observational 
study. PLoS One. 2021;16:e0261054.

	11.	 Bowie RA, Clapp AD, Reese RL, Nguyen CQ , Chipi PY. A case report of renal 
infarcts secondary to segmental arterial mediolysis. Cureus. 2024;16:e58933.

	12.	 Khokhar S, Garcia D, Thirumaran R. A rare case of renal infarction due to heroin 
and amphetamine abuse: case report. BMC Nephrol. 2022;23:28.

	13.	 von Recklinghausen F. Haemorrhagische niereninfarkte. Archiv für pathologische 
Anatomie und Physiologie und für klinische Medicin. 1861;20:205-207.

	14.	 Tattoli L, Solarino B. Patterned bruising indicating a complete renal artery tran-
section in a fatal occupational accident. Forensic Sci Med Pathol. 2020;16:355-358.

	15.	 Ahn SB, Lee JY. Clinical differentiation between acute renal infarction and 
acute ureteral stone in the emergency department: a single-center retrospective 
case-control study. Am J Emerg Med. 2021;50:322-329.

	16.	 Mizusugi M, Kenzaka T. Asymptomatic idiopathic renal infarction detected 
incidentally on contrast-enhanced computed tomography: a case report. Medicina 
(Kaunas). 2023;59:1176.

	17.	 Lee NA, Jeong ES, Jang HS, et al. Antiphospholipid syndrome with renal and 
splenic infarction after blunt trauma: a case report. World J Clin Cases. 2022;10: 
9404-9410.

	18.	 Saraç M, Bakal U, Tartar T, et al. A new biomarker (RENALASE) for the diag-
nosis of blunt renal trauma in an experimental study. J Pediatr Urol. 2021;17:762.
e1-762.e10.

	19.	 Jung S, Lee S, Jang HN, Cho HS, Chang SH, Kim HJ. Bilateral acute renal 
infarction due to paradoxical embolism in a patient with eisenmenger syndrome 
and a ventricular septal defect. Intern Med. 2021;60:3937-3940.

	20.	 Jetley NK, Bhatnagar V, Upadhyaya P, Mitra DK. Bilateral renal artery injury 
after blunt abdominal trauma. Pediatr Surg Int. 1987;2:319-320.

	21.	 Frassinelli P, Pasquale MD, Reckard C, Goodreau J, Sherwin G. Bilateral renal 
artery thrombosis secondary to blunt trauma: case report and review of the litera-
ture. J Trauma. 1997;42:330-332.

	22.	 Saritas A, Kandis H, Gunes H, et al. A rare consequence of blunt abdominal 
trauma: bilateral renal infarction. J Coll Physicians Surg Pak. 2014;24:S150-S151.

	23.	 Basavanagowda PA, Prabhakar N, Prabhakar A, Sethi J. Blunt trauma abdomen 
leading to bilateral renal segmental infarction: resolving the enigma. Indian J 
Nephrol. 2023;33:476-477.

	24.	 Lin JW, Tsai JH, Huang CH, Lin TK. Early diagnosis and intervention of acute 
renal infarction with catheter-directed thrombolytic therapy. Acta Cardiol Sin. 
2022;38:134-140.

	25.	 Al-Shareef AS, Alwafi E, Alzailaie M, Shirah B. Idiopathic renal infarction: an 
important differential diagnosis of unexplained flank pain. Cureus. 2021;13: 
e18206.

	26.	 Seo Y, Min JW, Kim YK, Song HC, Ha MA. Spontaneous renal artery dissec-
tion resulting in renal infarction: a case report and review of the literature. Intern 
Med. Published online June 27, 2019. doi:10.2169/internalmedicine.2530-18

	27.	 Lee Z, Gause E, Hwang C, et al. Computed tomography-based volume calcula-
tions of renal ischemia predicts post-traumatic renal function after renal infarction 
injury. World J Urol. 2022;40:1569-1574.

	28.	 He Y, Hu Y, Tian L, et al. Acute renal infarction due to symptomatic isolated 
spontaneous renal artery dissection: a rare and fatal disease. J Endovasc Ther. 
Published online May 8, 2023. doi:10.1177/15266028231168352

	29.	 Dang J, Abulizi M, Moktefi A, et al. Renal infarction and its consequences for 
renal function in patients with cardiac amyloidosis. Mayo Clin Proc. 2019;94: 
961-975.

	30.	 Ivanes F, Dewaele J, Touboul C, et al. Renal arteriography with endovascular 
ultrasound for the management of renal infarction patients. BMC Nephrol. 2020; 
21:273.

	31.	 Hedhli H, Ouanes Y, Bibi M, Mraddeli K, Benrhouma S, Nouira Y. Idiopathic 
renal infarction: a new case report. Urol Case Rep. 2021;39:101752.

	32.	 Yoshiyama Y, Hoshino O, Koiso Y, Nakajima Y, Nakagawa T, Suzuki M. Renal 
artery stenting for spontaneous renal artery dissection with renal infarction. 
Hinyokika Kiyo. 2021;67:187-190.

https://orcid.org/0000-0003-1611-0362
https://orcid.org/0000-0003-1611-0362

