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Abstract

Unilateral cortical necrosis is a rare condition, and only described in a few case reports. We
present a case of a previously healthy 24-year-old male with acute unilateral cortical necrosis,
where contrast-enhanced ultrasound (CEUS) became a valuable diagnostic tool. Antiphospho-
lipid syndrome was subsequently diagnosed. Primary antiphospholipid syndrome is a well-
known, but rare cause of cortical necrosis. It promotes thrombosis in renal arteries, capillaries
and veins, and usually affects both kidneys. Unilateral cortical necrosis due to antiphospholipid
syndrome has, to our knowledge, not been previously described.
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Background

Cortical necrosis is a condition with acute, ischaemic damage to the renal cortex. It is in
most cases bilateral, caused by severe bleeding or septic shock [1, 2]. Unilateral cortical ne-
crosis is rare, and only described in a few case reports. Most case reports describe septic shock
or disseminated intravascular coagulation (DIC) and contralateral hydronephrosis [3] as the
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underlying aetiology. We present a case report describing acute unilateral cortical necrosis in
a previously healthy 24-year-old male, who initially presented to the surgical department with
acute abdominal pain.

Case Presentation

The patient was admitted to hospital with acute right lower quadrant abdominal pain and
tenderness over McBurney’s point. He was afebrile with blood pressure of 136/84 mm Hg,
regular pulse 50/min and a respiratory rate of 16/min. Urine dipstick: protein +1, blood 0,
leukocytes 0, ketones +1 and glucose 0. Blood samples: C-reactive protein (CRP) <5 mg/L (ref.
<5) and serum creatinine 98 pmol/L (ref. 85-105 pumol/L). Based on symptoms and clinical
examination, appendicitis was suspected, and the patient underwent a laparoscopic appen-
dectomy. The appendix did not show any signs of inflammation, and he was discharged from
hospital the following day.

He was readmitted to hospital the day after discharge, with diffuse abdominal pain and
fever of 38.1°C, blood pressure of 148/77 mm Hg, pulse 90/min, respiratory rate of 22 /min.
CRP was 137 mg/L, leukocytes 16.4 x 109/L (ref. 3.5-11.0) and serum creatinine was 123
pumol/L. Urine dip-stick: protein +3, blood +3, leukocytes 0, ketones +2, glucose 0. An ab-
dominal contrast-enhanced computer tomography scan (CT) indicated possible renal infarc-
tion or severe pyelonephritis in the right kidney (Fig. 1). Based on the radiological findings, he
was anticoagulated with low molecular weight heparin (LMWH) and antibiotic therapy with
piperacillin/tazobactam was initiated. Urine culture from the day of the CT examination was
negative, as were blood cultures. The patient was subsequently transferred to a university
hospital for further diagnostic assessment.

Initially, lupus anticoagulant was marginally increased at 1.28 (ref. <1.28). Interference
with LMWH was suspected. Lupus coagulant was repeated several times over a 12-month pe-
riod, with values ranging from 1.22 to 1.45. Platelet count, activated partial thromboplastin
time, anti-beta2-glycoprotein 1 IgG and IgM, anti-cardiolipin IgG and IgM, protein C, protein S
and prothrombin III were all within the normal range, as were anti-neutrophil cytoplasmic
antibody (ANCA), antinuclear antibody (ANA) and anti-glomerular basement membrane an-
tibody (anti-GMB), C3 and C4. Lactate dehydrogenase was elevated, at 1,716 U/L (ref. 105-
205). Echocardiography and 24 h Holter monitoring were normal.

Ultrasound of the kidney with contrast-enhanced ultrasound (CEUS) 10 days after the in-
itial CT examination showed the renal cortex in the lower part of the kidney to be hypoechoic,
as compared to the upper pole. Vessel density by colour Doppler was also clearly reduced. To
investigate perfusion, 1.2 mL of Sonovue (Bracco, Milan, Italy) was injected as a bolus in the
left cubital vein. In the cortical phase, parts of the cortex did not enhance with contrast, a sec-
tor in the upper pole of the kidney was however still perfused. In comparison, there were no
perfusion defects in the left kidney. These findings were consistent with unilateral cortical
necrosis (Fig. 2).

The patient was anticoagulated with LMWH for 3 months, followed by a repeated exami-
nation with CEUS. Atrophy of the right kidney from 10.5 to 7.6 cm was seen. After contrast
injection, a cortical area with preserved circulation still remained in the upper pole of the right
kidney. S-creatinine was 97 umol/L. The combination of elevated levels of lupus anticoagulant
and a vascular event in the right kidney prompted the diagnosis of antiphospholipid syn-
drome, and long-term anticoagulation with warfarin was initiated.
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Discussion

We report the case of a 24-year-old man with unilateral cortical necrosis, who initially
presented to the surgical department with suspected appendicitis. A diagnosis of acute unilat-
eral cortical necrosis was subsequently made by CEUS. Cortical necrosis is a rare cause of
acute kidney injury in developed countries, it is most often bilateral, and more commonly re-
ported as an obstetric complication [4, 5]. In both obstetric and non-obstetric patients, the
aetiology is often severe hypovolaemia due to bleeding or septic shock, with or without DIC
[1, 2]. Unilateral cortical necrosis has also been described after trauma [6]. The diagnosis re-
lies on contrast-enhanced CT, or indeed a kidney biopsy as described by Chugh et al. and Pra-
kash et al. [1, 2, 7]. On presentation, our patient had no history of trauma, hypovolaemia or
immediately preceding infection. An abdominal CT examination suggested pyelonephritis or
renal infarction as differential diagnoses; however, CEUS performed a few days later was able
to show discrete contrast sparing of the right renal cortex, suggesting cortical necrosis. CEUS
is a new non-invasive method for diagnosing cortical necrosis, avoiding ionizing radiation and
the inherent risks of a kidney biopsy. CEUS is relatively inexpensive, and can be used to make
a bedside diagnosis. According to the European Federation of Societies for Ultrasound in Med-
icine and Biology guidelines, the spatial resolution of CEUS is suited to differentiating renal
infarctions from cortical necrosis, as cortical necrosis appears as a non-enhancing area with
preserved hilar vascularity [8].

The cause of unilateral cortical necrosis in this young man may be antiphospholipid syn-
drome. Lupus anticoagulant was measured several times over a 12-month period, with values
ranging from normal to mildly elevated. He was anticoagulated with LMWH for the first 3
months after diagnosis, and the varying results were initially attributed to analysis interfer-
ence with heparin. Primary antiphospholipid syndrome affects the kidneys in a minority of
patients; however, it can affect renal vessels of all sizes [9]. Our patient fulfils the diagnostic
criteria: laboratory finding with detection of lupus anticoagulant in plasma combined with
small vessel thrombosis [10]. It is extraordinary to have thrombosis in several of arteries sup-
plying the right renal cortex, but we have not found any other plausible cause of unilateral
cortical necrosis in this patient. Bilateral cortical necrosis is associated with a high risk of
chronic kidney disease and end-stage renal disease [1, 2]. Our patient has lost most of the
function in his right kidney; however, eGFR remains intact with 94 mL/min/1.73 m2 without
proteinuria, and he is normotensive. The recovery of renal function is probably due to com-
pensatory hyperfiltration of the right kidney. He will receive regular follow-up with respect to
kidney function, development of hypertension and proteinuria at his local hospital, in addition
to long-term anticoagulation with warfarin.

Statement of Ethics
Written informed consent from the patient has been obtained for publication including

images. The research was conducted ethically in accordance with the World Medical Associa-
tion Declaration of Helsinki.
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Fig. 1. Lack of contrast enhancement in the peripheral parts of the right kidney and fat stranding in the
surrounding tissue could be consistent with severe pyelonephritis or renal infarction.
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Fig. 2. B-mode and contrast image of the right kidney (upper images) compared to the left kidney (lower
images). Both images were obtained in the medullary phase at 76 and 123 s, respectively. The black seg-
ments in the cortex of the right kidney represent areas with no circulation.
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