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Aortic Dissection or Renal Infarction — Multislice
Computed Tomographic Angiography Can Tell
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SUMMARY

Introduction Acute renal infarction as a consequence of renal artery occlusion often goes unrecognized,
mostly due to the non-specific clinical features. A quick diagnosis, ideally within three hours of
presentation, is a key to renal function recovery.

Case Outline A 62-year-old male patient was admitted with a sudden abdominal pain, right flank pain
and nausea. He had a diastolic hypertension at admission and his previous medical history showed
atrial fibrillation. Initial clinical diagnosis was aortic dissection. Laboratory findings included elevated
lactate dehydrogenase (LDH) and serum creatinine levels. There were no signs of aortic dissection or
aneurismatic lesions registered during a multislice computed tomographic (MSCT) angiography. However,
MSCT angiography demonstrated left “upper” renal artery thrombosis and renal infarction — avascular
area of the upper two thirds of the left kidney sharply demarcated from the surrounding parenchyma.
Both kidneys excreted the contrast. Anticoagulant therapy was initiated, along with antiarrythmic and
antihypertensive medications. The follow-up by computed tomography was performed after nine weeks,
and it showed a partial revascularization of the previously affected area.

Conclusion Concomitant presence of flank/abdominal pain, an increased risk for thromboembolism
and an elevated LDH suggested a possibility of renal infarction. MSCT angiography is a non-invasive and
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accurate method in the diagnosis of renal artery occlusion and the resulting renal infarction.
Keywords: renal infarction; computed tomography; angiography

INTRODUCTION

Acute renal infarction as a consequence of re-
nal artery occlusion is underdiagnosed, mostly
due to the non-specific symptoms (flank pain,
abdominal pain, nausea, fever, hematuria)
which mimic other diseases with a higher in-
cidence, such as nephrolithiasis, pyelonephri-
tis or cholelithiasis. In case of a sudden and
intensive abdominal pain accompanied by hy-
pertension, aortic dissection is included in the
differential diagnosis.

Multislice computed tomographic (MSCT)
angiography is an adequate imaging test for
visualization of renovascular elements, since
it provides accurate three-dimensional images
of renal anatomy. A number of software pack-
ages for the image processing, such as volume
rendering, improve the visualization and result
in a precise diagnosis [1]. MSCT angiography
is non-invasive, unlike arteriography, which
is considered the diagnostic gold standard.
MSCT angiography is also quick and gener-
ally available. However, it requires the use of
iodinated radio contrast agent which can be
associated with contrast induced nephropa-
thy, particularly in patients with pre-existing
kidney disease. The risk is lower with the non-
ionic hypo-osmolar or iso-osmolar contrast
agents [2]. Alternative imaging tests include
Doppler ultrasonography, radionuclide renog-
raphy and MR angiography [3]. Still, Doppler
ultrasonography is highly operator-dependent

and time consuming, while MRI is not gener-
ally available and requires gadolinium contrast,
which is associated with nephrogenic systemic
fibrosis [2].

CASE REPORT

A 62-year-old male patient was admitted at
the Cardiology Department with complaints
of sudden abdominal pain, right flank pain,
nausea and vomiting. The patient’s past medi-
cal history included arterial hypertension and
atrial fibrillation. He had a predominantly dia-
stolic hypertension at admission (TA 160/120
mmHg), while electrocardiography showed
atrial fibrillation with a rapid ventricular re-
sponse (HR 160/min). Initial clinical diagnosis
was an aortic dissection. Laboratory findings
included leukocytosis (10.3x10°/1), anemia
(Hgb 100 g/1), elevated transaminases (AST 62
IU/1 ALT 78 IU/1) and lactate dehydrogenase
(15.6 pkat/L). Hemolytic screening (biliru-
bin, direct Coombs test and haptoglobin) was
negative. Serum creatinine was elevated (140
mmol/l - estimated glomerular filtration rate
calculated by Cockcroft-Gault was 61 ml/min).
Electrolytes were normal. Urine examination
showed hematuria. Table 1 shows pathologic
laboratory findings and initial differential
diagnosis.

Chest radiography showed an enlarged heart
shadow and patchy opacities in both lower
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Table 1. Initial differential diagnosis based on pathologic laboratory findings

Laboratory findings

Differential diagnosis

Additional tests to confirm/exclude alternative diagnosis

Leukocytosis

Urinary tract infection

Absence of bacteriuria, pyuria, normal procalcitonin

Anemia and elevated LDH

Hemolysis

Bilirubin normal, direct Coombs test negative, haptoglobin normal

Hematuria

Nephrolithiasis

Normal kidney-ureter-bladder (KUB) radiography

Elevated AST, ALT

Heart failure

Pro-brain natriuretic peptide (pro-BNP) normal

Figure 1a-b. Avascular area of the left kidney sharply demarcated from surrounding parenchyma, consequently to left “upper” renal artery
obstruction on maximum intensity projection (MIP) 3D images and axial slices.

Figure 2. Comparative view - partial revascularisation of the left kidney on MIP reconstructed images

lung fields. Echocardiography revealed impaired systolic  cal reasons. Computed tomography of chest and abdomen
function of the left ventricle (EF 45%) and a hypokinetic =~ was performed. The latter revealed that the patient had
anterior wall of the left ventricle. Initial workup included  two renal arteries on each side, as shown in Figure 1a.
a kidney-ureter-bladder radiograph, which was normal. =~ There were no signs of aortic dissection or aneurismatic
Abdominal ultrasound was not performed due to techni-  lesions on the three-dimensional (3D) MSCT angiography
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and lumen views. However, MSCT angiography dem-
onstrated left “upper” renal artery thrombosis and renal
infarction — avascular area of the upper two thirds of left
kidney sharply demarcated from the surrounding paren-
chyma (Figure 1b). Both kidneys excreted the contrast.

The patient was transferred to the Nephrology Depart-
ment where anticoagulant therapy was initiated along with
antiarrythmic and antihypertensive medications. Addition-
al thrombophilia screening turned out to be negative. The
patient was discharged and during the follow-up his blood
pressure remained under control. Electrocardiography still
showed atrial fibrillation, but satisfactory rate control was
achieved (HR 78/min). The follow-up computed tomogra-
phy was performed after nine weeks, and it showed a par-
tial revascularization of the previously affected area (Figure
2). Serum creatinine level was 102 mmol/l - estimated glo-
merular filtration rate calculated by Cockcroft-Gault equa-
tion was 80 ml/min. Urine examination showed minimal
proteinuria. Dynamic renal scintigraphy was planned, but
the patient was lost for further follow-up.

DISCUSSION

The usual renovascular anatomy implies that there is one
renal artery on each side. They originate from the aorta
at the level of L2 vertebrae, above the origin of the upper
mesenteric artery. Both renal arteries stretch slightly pos-
teriorly and laterally. The right renal artery also stretches
slightly downwards, since the right kidney is positioned
lower than the left one. The left renal artery runs horizon-
tally. Renal artery variations are common in the general
population and the frequency of variations shows social,
ethnic, and racial differences. The variations are more
common in Africans (37%) and Caucasians (35%), and
less common in the Hindus (17%) [1]. The variations are
explained by the abnormal development of mesonephric
arteries, which form a vascular net feeding the kidneys,
suprarenal glands and gonads on both sides of the aorta
during the intrauterine period. Over time, these arteries
degenerate, leaving only one mesonephric artery, which
vascularises the kidneys [4]. To our knowledge, there are
no data on possible correlation between renal arteries
anatomic variations and renal artery thrombosis. Study
of Ozkan et al. [4] included 855 patients, and 76% of them
had one renal artery on each side, while only 5% had bi-
lateral variations. There was no statistical significance in
the number of variations on each side.

Acute renal artery occlusion is usually unilateral. A
rapid, total occlusion for 30 to 60 minutes results in re-
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nal infarction [5, 6]. Two major causes of renal infarc-
tion are thromboemboli, which usually originate from a
thrombus in the heart or aorta, and in-situ thrombosis
of the renal artery, which is less common [7]. Although
seemingly non-specific, persisting flank/abdominal/lower
back pain has proved to be one of the important indicators
of potential acute renal infarction. These symptoms may
mimic aortic dissection, as well as pyelonephritis or even
nephrolythiasis. Another indicator is the presence of risk
factors for thromboembolism (atrial fibrillation, previous
embolism, mitral stenosis, hypertension and coronary
disease) [8]. Also, elevated LDH and/or hematuria are
common [5, 6, 8]. Therefore, presence of the listed indi-
cators necessitates MSCT angiography as soon as possible
to confirm or rule out the diagnosis of renal infarction.
MSCT angiography has been suggested as the initial im-
aging modality of choice because of its ability to quickly
differentiate between various acute abdominal conditions
[5, 6]. Unlike arteriography, it is a non-invasive procedure
and does not carry numerous risks associated with arteri-
ography, such as atheroembolism, damage of blood vessels,
excessive bleeding, hematoma, infection or injury to the
nerves at the needle puncture site. In comparison with ul-
trasonography, it is less operator-dependent and less time
consuming. Finally, MSCT angiography is more widely
available and less costly than MRI/MRA [2, 3].

Acute renal infarction is underdiagnosed; thus, it is diffi-
cult to determine its true incidence. According to the current
data, the prevalence ranges from 0,007% in general popula-
tion to 2% in patients with risk factors for embolism [7, 8, 9].

Early diagnosis of this rare condition is important for
renal function recovery [3, 7, 8, 10]. Patients presenting
within three hours from onset of symptoms may benefit
from fibrinolytic therapy. Surgery to restore vascular pa-
tency may be an option for patients with traumatic renal
artery thrombosis. However, there are still no clear treat-
ment guidelines due to a small number of the reported
cases and inability to conduct a large randomized trial. All
patients with thromboembolic disorder require anticoagu-
lation. Sometimes, an extensively infarcted kidney must
be removed if revascularization is not expected to result in
functional recovery.

Sudden intensive abdominal pain and hypertension
may mimic, among other conditions, an aortic dissec-
tion. Concomitant presence of flank/abdominal/lower
back pain, an increased risk for thromboembolism and an
elevated LDH should prompt urgent evaluation by MSCT
angiography, which is non-invasive, generally available
and accurate method for the diagnosis of renal artery oc-
clusion and resulting renal infarction.
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AuceKuuja aopte unmn uHpapkKT 6ybpera — oTKpMBa BULLECNOjHA
KoMnjyTepusoBaHa Tomorpadcka aHrnorpaduja
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KPATAK CAZIP?KAJ

YBop AKyTHV nHbapKT 6ybpera Kao nocneanua oknysuje pe-
HasiHe apTepuje YecTo Npohe HeonaXeHo, NpeBacXoAHO 360r
HecreumduyHe KNHMYKe cnrke. bp3a anjarHo3a, noctaB/beHa
Hajbosbe y MpBa TpW caTa, K/ibyyHa je 3a onopasak dyHKLUuje
6y6pera.

Mpukas 6onecHnka MyuwKapal, ctap 62 rogviHe NpPYM/beH
je 36or akyTHO HacTanor MHTeH3MBHOr 6ona y Tpbyxy, 6ona
y eCHOM CabuHCKOM npegeny v MyyHuHe. Ha npujemy je
[MjarHOCTMKOBAHa AMjaCcTONHA XMNepTeH3unja, a oOgpaHuje je
noctojana atpujanHa ¢ubpunauwja. PagHa gujarHosa 6una je
Avcekupja aopTe. Y nabopaTopujck1m Hanasrma 3abenexeHe
Cy 1 MOBULLEHe BPeJHOCTU NTaKTaT-AexupporeHase (LDH) v kpe-
aTuHVHa. TOKOM nperneaa BULLECI0jHOM KOMMjyTepr30BaHOM
Tomorpadckom (MSCT) aHrrorpadujom HUCY youeH  3HaLm an-
ceKuuje aopTe, HATU aHeypM3MaTCKa npoLnpersa. Mehytnum,

MpumrbeH « Received: 02/03/2011

MSCT aHruorpadujom cy ycTaHOBIbEHV TPOMOO3a NieBe “roprbe”
peHanHe apTtepuje n MHOapKT bybpera — HEBAaCKynapHoO nog-
pyuje roptbe ABe TpehrHe neBor by6pera oLTPO AeMapKupaHo
o[, OKoJiHor napeHxmma. O6a bybpera cy nyuumna KOHTPACTHO
CpencTBo. AHTMKOArynaHTHa Tepanuja je 3anoyera y3 aHTua-
PUTMIKE 1 aHTUXUNEPTEH3UBHE NleKoBe. KoHTposHM CT cHUMaK
je HauMkbeH HaKOH [IeBeT Heflesba, Kafja je 3abenexeHa genu-
MVYHa peBacKynapu3almja npeTxofHo 3axsaheHor nogpyyja.
3aKsbyyak /IctoBpemeHo nocTojatbe 6ona y cnabuHcKom geny
1y Tpbyxy, noBehaH pu3nk og Tpomboembonmje 1 NoBuLLEH
HnBo LDH yka3anu cy Ha moryhHocT nHdapkTa 6ybpera. MSCT
aHrnorpadwmja je HevHBa3MBHa 1 NpeLM3Ha MeToAa 3a Aujar-
HOCTMKOBatbe OKJly3uje peHanHe apTepuje n nocieanyHor
nHdapkTa bybpera.

KmbyuHe peun: nHdapkT 6ybpera; KommjyTepmoBaHa TOMO-
rpadwja; aHrnorpaduja
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