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Traumatic renal artery occlusion in the pediatric age group:
a case and review of the literature

Pediatrik yaş grubunda travmatik renal arter oklüzyonu:
Bir olgu ve literatürün gözden geçirilmesi
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Blunt trauma represents a major cause of death in children. 
The incidence of renal arterial injuries in these cases is less 
than 1%. Traumatic renal artery occlusion is a rare occur-
rence in the pediatric age group. However, there is lack of 
information on the exact incidence and results of the man-
agement of these rare cases in the pediatric age group. We 
report herein a case and we review the available literature 
of this severe injury in the pediatric age group.
Key Words: Traumatic renal artery occlusion; blunt trauma; chil-
dren.

Künt travma çocuklarda başlıca ölüm nedenini oluşturmak-
tadır. Renal arter yaralanmalarının görülme sıklığı %1’den 
düşüktür. Pediyatrik yaş grubunda travmatik renal arter 
oklüzyonu nadiren oluşmaktadır. Ancak, çocuk yaştaki bu 
nadir olguların kesin insidans ve tedavi sonuçları hakkında 
bilgi eksikliği vardır. Bu yazıda bir olgu sunuldu ve pedi-
yatrik yaş grubunda bu ağır travmaya ilişkin mevcut litera-
tür gözden geçirildi.
Anahtar Sözcükler: Travmatik renal arter oklüzyonu; künt trav-
ma; çocuk.

doi: 10.5505/tjtes.2013.29938

Traumatic renal artery occlusion in the pediatric 
age group is rare.[1-3] Children are more prone to these 
injuries owing to their anatomical vulnerability.[4] The 
various studies reported in the literature dealing with 
the management of renal arterial injuries have includ-
ed both pediatric and adult cases. The management 
guidelines have been the same for adult and pediatric 
cases. We reviewed the literature regarding these rare 
injuries with a pediatric perspective.

CASE REPORT
A four-year-old female presented to the emergen-

cy room with alleged history of accidental fall from 
a bike. She had been struck by a pole and presented 
as a case of blunt trauma to the abdomen. The patient 
was referred to us 48 hours after injury, during which 
time she was resuscitated in a peripheral hospital, 
where she was transfused two aliquots of blood and 
kept nil per os, on fluids. Clinically, the child was he-

modynamically stable. On inspection of her abdomen, 
there was bruising present on the left flank. On palpa-
tion, it was soft with mild tenderness in the right hy-
pochondrium, with no guarding or rigidity. Abdominal 
radiograph was normal. Ultrasound of the abdomen 
showed grade 3 left renal injury with associated grade 
3 splenic injury. A contrast-enhanced computerized to-
mography (CT) scan performed in the hospital where 
she received primary treatment (4 hours after injury) 
showed non-enhancement of the left kidney with as-
sociated surrounding hematoma. A grade 3 splenic 
injury and peripheral rim sign were also present. No 
contrast was seen delineating the left ureter (Fig. 1). 
The right kidney was normal.

She was catheterized but had no hematuria, and 
urea/creatinine levels were also normal. Urine output 
over 24 hours was adequate. However, routine urine 
microscopy showed presence of 7 red blood cells 
(RBCs)/high power field (hpf) and was suggestive 



of microscopic hematuria. Suspecting a diagnosis of 
renal artery occlusion and anticipating intervention, 
urgent intravenous urography (IVU), dimercaptosuc-
cinic acid (DMSA) scan and CT angiography were 
done. IVU and DMSA showed the left kidney to be 
non-functional (Fig. 2). Ultrasound Doppler showed 
the left renal artery could be visualized to about 2 cm 
from its origin; however, distally for a length of 2 cm 
it was attenuated. Distally, few polar vessels were still 
seen. A CT angiography was done (50 hours after in-
jury), which showed left renal artery occlusion for a 
length of approximately 1.1 cm. The spleen showed 
presence of a 2x2.4 cm intracapsular hematoma in the 
lower pole and pancreas, and other viscera were re-
ported to be normal (Fig. 3). 

Owing to the cost constraints, unilateral injury 
and delayed diagnosis, the child was managed con-
servatively. After a follow-up of one year, the child 
remains normotensive and had no febrile urinary tract 
infections. A repeat color Doppler showed maintained 
vascularity only in the upper pole of the left kidney. 
The follow-up DMSA scan showed cortical function 
only in the upper pole with a differential renal func-
tion of 8%. The patient remains on regular follow-up 
for development of urinary tract infections and hyper-
tension. 

DISCUSSION
In children, trauma represents the single common-

est cause of death, and injury to the kidney from blunt 
or penetrating trauma is the most common urinary 
tract injury. Traumatic renal artery occlusion in the 
pediatric age group is rare. Various large studies re-

port the overall incidence of renal artery injuries as 
0.05%,[1] 0.08%[2] and 0.1%.[3] However, specific data 
on the incidence on the basis of age are lacking.

Traumatic renal artery occlusion is more common 
in the left and in individuals under 25 years of age, and 
bilateral involvement is extremely rare.[1] Children are 
more likely than adults to sustain major renal injury 
with lesser severity of trauma. The presence of de-
creased perirenal fat, weaker abdominal muscles and 
a less well-ossified thoracic cage offer less protection 
to the kidney. In addition, the larger size of pediatric 
kidneys in relation to the rest of the body, retention of 
fetal lobulations and presence of congenital anomalies 
may permit easier parenchymal disruption.[4]

A review of the literature showed very few pedi-
atric patients with traumatic renal artery injury. Haas 
et al.,[5] in their series of 12 cases, had three pediatric 
patients. In another large series, by Elliott et al.,[6] no 
patient in the pediatric age group sustained main renal 
artery injury. Many other large series in the reviewed 
literature gave a mean age of presentation with no 
segregation of pediatric cases.[1] Thus, there is a pau-
city of literature in pediatric traumatic renal artery oc-
clusion. Gonzalez et al. reported nine conservatively 
managed pediatric cases. There are also three pediat-
ric cases reported that were managed by endovascular 
treatment.[7-10]

The described mechanisms of injury that result in 
traumatic renal injury are acceleration/ deceleration 
injury of the comparatively fixed renal vascular pedi-
cle, compression of the renal artery against the verte-
bral bodies of the spine, giving rise to intimal damage 

Fig. 1. CT scan showing non-enhancement of the left kidney.
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of the vessel and thrombosis, and sometimes injury 
by fractured rib segments.[5] Traumatic renal arterial 
thrombosis almost never occurs as an isolated event 
and indicates major associated injuries.[3] The infor-
mation on the physical examination is insufficient to 
establish a diagnosis. Flank bruising, proteinuria or 
hematuria may be observed, but are often nonspecific.
[1-3,7] Our patient had flank bruising but no gross he-
maturia. However, microscopic hematuria was found 
later.

Contrast-enhanced CT scanning is the modality of 
choice for diagnosis and follow-up after treatment of 
blunt traumatic renal artery occlusion.[3,11] Findings of 

the CT scan suggestive of renal arterial thrombosis in-
clude an absence of both renal parenchymal enhance-
ment and contrast excretion in the affected kidney. 
Also, a thin rim of contrast enhancement, often de-
scribed as the rim sign, may be noted.[11] Angiography 
is equally useful for predicting the blockade, and is 
the investigation of choice if segmental obstruction to 
the blood flow is present. However, angiography will 
not be helpful to rule out and delineate the extent of 
associated injuries like retroperitoneal hematoma. In-
stead, helical CT provides the diagnosis and predicts 
the level of blockade as well, in case revasculariza-
tion is to be planned.[12] In our case, we had ordered a 
contrast-enhanced CT with a CT angiography after 50 

Fig. 2. Intravenous urography showing no contrast excretion by the left kidney.
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hours of injury, anticipating intervention. In a center 
in which CT angiography is available, modalities like 
IVU and DMSA scans do not provide any additional 
information that can modify the intervention strategies 
in any way. However, it is important to document the 
non- functionality of the renal unit under consider-
ation by various methods in order to avoid unneces-
sary litigations in medicolegal cases. The documenta-
tion becomes more important in cases here in India 
where the late referral is a very common reason for 
delay in appropriate intervention.

Anecdotal case reports suggest that severe time 
constraints influence successful revascularization of 
the occluded renal artery. Classically, it is thought that 
the kidney tolerates warm ischemia for only 1 hour.[2,3] 
Successful revascularization has been reported within 
24 hours and even 7 days post-injury, suggesting that, 
under rare and poorly understood circumstances, the 
kidney withstands longer periods of ischemia than 
generally believed. This occasional survival might be 
a result of incomplete occlusion of the renal artery or 
flow from collateral circulation.[10]

The optimal treatment for this entity is not well 
established and has been controversial. The rarity of 
the condition, delayed diagnosis, presence of other as-

sociated life-threatening injuries or condition, and the 
disappointing long-term results of revascularization 
procedures are usually responsible for the lack of op-
timal treatment. Furthermore, in the Indian scenario, 
these patients are usually managed conservatively at 
set-up-lacking facilities and are later referred to higher 
centers for further management. This leads to loss of 
precious time, which plays a pivotal role in renal inju-
ries and salvage of the jeopardized kidney. Our review 
of the literature has shown a definite change in trend 
from nephrectomies to preservation by revasculariza-
tions. With advances in radiology and resuscitative 
measures, the open revascularization procedures are 
preferably done by percutaneous means (mainly be-
cause of minimal invasiveness) in cases of both uni-
lateral and bilateral traumatic renal artery occlusion, 
although the evidence for this sort of management 
comes mainly from case reports. 

Treatment options include immediate surgical re-
vascularization, nephrectomy and non-operative con-
servative therapy.[1-3] Jawas et al.[3] advocated con-
servative treatment in unilateral cases, with surgical 
revascularization required only in cases of bilateral in-
juries and injuries associated with solitary kidneys. The 
same is applicable to pediatric patients. Haas et al.[5] in 

Fig. 3. CT scan showing left renal artery thrombosis.
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their series of 12 cases had three pediatric patients. In 
all three, revascularization was attempted, but resulted 
in nephrectomies in two and a differential function of 
<10% in one who later developed hypertension.

Only three pediatric cases have been reported to 
have undergone endovascular treatment for renal arte-
rial injuries. Halachmi et al.[8] and Vidal et al.[10] re-
ported endovascular treatment in a renal artery pseu-
doaneurysm and Hsu et al.[9] reported it in a renal 
artery pseudo-occlusion by an intimal flap. The pro-
cedure was successful in the cases with pseudoaneu-
rysms, while in the latter, it was associated with shunt 
stenosis and nephrectomy.

The follow-up of these conservatively managed 
patients is very important, and includes scintigraphy 
scans to delineate the function in the conservatively 
managed kidneys. Another important issue is devel-
opment of hypertension in these conservatively man-
aged cases. About 25-50% of the patients will develop 
hypertension; most patients who develop renovascular 
hypertension do so within the fist year, with a mean of 
96 days.[5] These patients may need delayed nephrec-
tomy. However, the incidence of hypertension is less 
in pediatric cases of renal artery occlusion. In a retro-
spective study, Cortes-Gonzalez et al.[7] reported hy-
pertension to be present in only 2 of 9 pediatric cases 
reported. The reason for this may be age and absence 
of age- related vascular disorders already present be-
fore the time of trauma. The paucity of age-based lit-
erature makes it difficult to optimally answer this issue 
and raises a need for studies in larger series. However, 
close regular follow-up is required to assess the effect 
of conservative management on blood pressure.

In conclusion, traumatic renal artery occlusion in 
the pediatric age group is rare and under reported. The 
lack of age-based comparisons in larger series has led 
to the application of the same treatment algorithm as 
that used in adults. An age-related comparison among 
various factors with respect to the time of interven-
tion, results of various procedures, and follow-up in 
the form of incidence of hypertension may provide 

some clues to the different management of this rare 
occurrence in pediatric age groups.
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