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Abstract: Renal infarction is an underdiagnosed and under-reported phenomenon, and needs 

to be diagnosed rapidly to prevent permanent loss of renal function. Renal infarction should be 

considered in the initial differential diagnosis of nephrolithiasis and pyelonephritis. It is often 

mistaken for more benign pathology and is worthwhile reviewing and reporting.
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Case report
A 77-year-old woman was admitted with severe epigastric pain radiating to the back, 

bloody diarrhea, and vomiting, which started a night prior to admission. She described 

her abdominal pain as being similar to cholecystitis pain which she had suffered many 

years ago. She had a history of chronic atrial fibrillation and was off warfarin pending 

eye surgery. There was no history of recent travel, nonsteroidal anti-inflammatory 

drug use, or any dietary changes. She denied any history of alcohol or recreational 

drug use. Her other relevant past medical history included a stroke in 1994, type 2 

diabetes, hypertension, dyslipidemia, gastroesophageal reflux disease, and a history 

of stomach ulcers with gastrointestinal bleeding (diffuse hemorrhagic gastritis with 

Helicobacter pylori in 1999). Medications on admission included hydrochlorothiazide, 

metformin, gliclazide, amlodipine, digoxin, candesartan, metoprolol, spironolactone, 

atorvastatin, and eye drops.

Physical examination revealed a blood pressure of 189/94 mmHg and a heart rate 

of 85 beats per minute, irregular. She was afebrile, with normal saturation. She had 

diffuse abdominal tenderness, but no rebound tenderness or guarding. She had melena 

and a hemoccult test was positive.

Laboratory studies were done on admission, and showed amylase 365 (20–160) U/L, 

lipase 221 (8–78) U/L, white blood count 28.9 (4.8–10.8) × 109/L, absolute neutrophil 

count 27.5 (2–7.5) × 109/L, and lactate dehydrogenase 485 (115–220) U/L (Table 1). 

Electrolytes, renal function, and liver function were normal. Albumin was 43 

(32–45) g/L and INR was 1.25 (0.8–1.20). The digoxin level was 0.79 (0.64–2.56) 

nmol/L. Urine analysis was unremarkable except for 2+ glucose, positive occult blood, 

and 10–20 red blood cells per high powered field in the urine. A 24-hour urinary pro-

tein was 0.19 (0.0–0.15) g/day and creatinine clearance was 67 mL per minute, with 

a daily volume of 2750 mL.

On admission, a series of abdominal x-rays and a computed tomography 

(CT) scan were ordered. The abdominal-rays showed a nonspecific gas pattern. 
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No fluid level was noted. A chest x-ray showed cardiomegaly 

with calcification and unfolding of the thoracic aorta. Abdominal 

CT showed no signs of pancreatitis or stones. An 8 mm focal 

area of infarction was noted in the left kidney as well as a 

small focal infarction in the right kidney, which indicated 

extensive atherosclerosis of the superior mesenteric artery. 

No evidence of ischemic bowel or perforation was noted. 

There were scattered diverticuli but no signs of diverticulitis. 

Air space disease was noted at the left lung base.

A hypercoagulability screen was done initially because 

the CT abdomen revealed renal infarction. The patient had no 

previous history of hypercoagulability. The screen revealed 

an INR of 1.37, a low antithrombin III of 0.73 (0.80–1.40) 

U/mL, a low free protein C of 0.39 (0.66–1.46) U/mL, a low 

active protein C of 0.39 (2–3.5) U/mL, and a protein S of 

0.43 (0.60–1.5) U/mL. Genetic testing for Factor V Leiden 

and prothrombin-related thrombophilia was ordered, which 

was negative for the prothrombin allele but positive for 

Factor V Leiden. Echocardiography was done on the fifth 

hospital day, and did not reveal any thrombus, vegetations, 

or intraluminal masses. The ejection fraction was 68%. There 

was no structural abnormality noted. There was mild tricuspid 

and mitral regurgitation.

Colonoscopy done on the seventh hospital day showed 

polyps in the cecum, transverse colon, and sigmoid colon. 

A biopsy revealed no evidence of malignancy or any evidence 

of ischemic bowel.

Introduction
Acute renal infarction is an under-reported phenomenon and 

its diagnosis is often overlooked. The largest series are single-

center experiences involving fewer than 50 patients.1–3 In a 

study of 14,411 autopsies, the incidence of renal infarction 

was 1.4%.4 Because the patient presents with abdominal or 

flank pain that can mimic other conditions such as nephro-

lithiasis and pyelonephritis, the diagnosis is often missed 

or delayed. Two major causes of acute renal infarction are 

thromboemboli, which usually originates from thrombus 

in the heart or aorta, and in situ renal artery thrombosis, 

the latter being less common.5 The real incidence of renal 

infarction is unknown, but was around 2% in a series of 

approximately 30,000 patients with pre-existing atrial fibril-

lation followed for 13 years.6 The etiology of renal infarction 

in our patient was atrial fibrillation and/or a hypercoagulable 

state. Renal infarction presents with abdominal pain and 

loin tenderness, nausea/vomiting (46%), and fever (27%). 

Frank or microscopic hematuria is noted in almost all cases.7 

Other laboratory findings in renal infarction include a high 

lactate dehydrogenase. Renal infarction needs to be considered 

in the differential diagnosis of renal colic.8 Unfortunately, 

the outcome of late or delayed diagnosis is quite worrisome 

because it can result in complete loss of renal function.18

Discussion
Our patient was admitted with sudden onset of abdominal 

pain radiating to the back. Urinalysis showed 10–15 red blood 

cells per high power field. Our initial clinical assessment 

was a renal stone on the basis of clinical symptoms, signs, 

and laboratory values. This patient was initially treated as a 

presumed case of renal calculi, but CT scan of the abdomen 

showed renal infarction. There was no evidence of renal 

calculi or perforation noted (Figure  1). A hypercoagula-

bility screen was ordered immediately after the CT scan 

Table 1 Patient’s laboratory values on hospital admission

Laboratory parameter Value

White blood cells 28.9 (4.8–10.8 × 109/L)
Neutrophils 27.5 (2.0–7.5 × 109/L)
Lymphocytes 0.6 (1.5–4.0 × 109/L)
Monocytes 0.8 (0.11–1.0 × 109/L)
Eosinophils 0.0 (0.0–0.35 × 109/L)
Basophils 0.0 (0–0.2 × 109/L)
Red blood cells 5.07 (4.2–5.4 × 1012/L)
Hemoglobin 137 (120–160 G/L)
Platelets 300 (130–400 × 109/L)
Serum sodium 141 (135–145 mmol/L)
Serum potassium 4.4 (3.5–5 mmol/L)
Blood urea nitrogen 7.9 (3–7 mmol/L)
Serum creatinine 52 (37–91 μmol/L)
Serum amylase 365 (20–160 U/L)
Serum lactate dehydrogenase 485 (115–220 U/L)

Figure 1 Computed tomography abdomen with contrast showed a left renal infarct, 
8 mm in size.
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Figure 2 Kidney ultrasound revealed a left kidney measuring 10.1 cm.
Note: Cortical thickness is well maintained.

result, and the patient was started on unfractionated heparin 

to keep an activated partial thromboplastin time of 60–80, 

and warfarin was started two days later to maintain an INR 

of 2–3. Her abdominal pain improved after a couple of days 

of anticoagulation. Her INR became therapeutic in 5 days, 

and after a further 2  days, her heparin was discontinued. 

Echocardiography, done on the fifth hospital day to rule out 

any thromboembolic phenomenon leading to renal infarction, 

was unremarkable.

Ischemic bowel was considered as an alternative diagnosis 

because the patient had sudden onset of abdominal pain 

radiating to the back with hematochezia, mildly elevated 

amylase and lipase, and high lactate dehydrogenase. On 

the seventh hospital day, colonoscopy and biopsy did not 

reveal an ischemic bowel. Pancreatitis was also included 

in the differential diagnosis, but amylase and lipase were 

mildly elevated and a CT scan was negative for pancreatitis. 

On the eighth hospital day, a color Doppler renal ultrasound 

was done which showed selectively decreased blood flow in 

the lower pole of the kidney (Figure 4). The cortical thick-

ness was well maintained, suggestive of the same diagnosis 

(Figures 2 and 3). She was discharged home on the ninth 

hospital day. Patients with renal infarction are initially 

hypertensive, and this is usually renin-mediated. Decreased 

renal blood flow usually releases large amounts of renin. Our 

patient was hypertensive on admission. Her blood pressure 

improved in a couple of days.

Renal infarction can be under-reported and underdiagnosed. 

The diagnosis is often delayed because the presentation is 

usually nonspecific. Risk factors for renal infarction include 

atrial fibrillation, previous infarction, pulmonary embolism, 

and valvular or ischemic heart disease.1 Renal infarction is 

often mistaken for renal colic. If at this point the physician 

does not consider renal infarction, then laboratory tests such 

as hematuria and elevated lactate dehydrogenase should raise 

the suspicion of this diagnosis.

Patients can have a high white cell count and elevated 

creatine kinase and creatinine, and gross or microscopic 

hematuria.3 Our patient had a very high white cell count 

and microscopic hematuria. Lactate dehydrogenase is a 

very sensitive marker for renal infarction and is usually five 

times higher than normal values. Lactate dehydrogenase was 

also high in our patient. A CT scan showed hypodensity in 

the kidneys. A nuclear scan usually shows decreased tracer 

uptake. We did a color Doppler which showed selectively 

decreased blood flow, which is characteristic of renal infarc-

tion (Figure 4).

Figure 3 Corticomedullary distinction is well maintained.

Figure 4 Color Doppler revealed selective low renal blood of lower pole of left 
kidney.
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count and elevated serum creatinine, particularly with large 

embolus or bilateral disease. Gross or microscopic hematuria 

has been reported in one third to 100 percent of cases.2,14 

Proteinuria may also be seen,1 along with markedly elevated 

serum lactate dehydrogenase.1,2,7

In patients who are at risk of systemic embolization 

and present with symptoms of a renal infarct, the following 

laboratory tests should be ordered: a complete blood count 

with differentials, serum creatinine, blood urea nitrogen, 

serum lactate dehydrogenase, urinalysis and culture, and 

an electrocardiogram to assess for atrial fibrillation. Spiral 

(helical) CT without contrast is usually the initial test for 

flank pain, and is the gold standard for diagnosis of kidney 

and ureteric stones, which are more common than renal 

infarction.3 If there is no kidney stone, contrast-enhanced 

CT can be done to assess for renal infarction. The classic 

finding is a wedge-shaped perfusion defect. Ultrasound is 

much less sensitive. Frank hematuria or microscopic hema-

turia is found in almost all patients.2,7 The diagnosis can be 

established by CT renal angiography, CT angiography, and 

DMSA radioisotope scan, although the gold standard is still 

renal angiography.

Treatment
Many patients with acute renal infarction develop elevated 

blood pressure during the f irst week, which usually 

improves unless the patient has underlying hypertension.5 

Antihypertensive agents, in particular an angiotensin-

converting enzyme inhibitor or angiotensin receptor antago-

nist, may be effective.

The optimal treatment for renal infarction due to throm-

boemboli, in situ thrombosis, or renal artery dissection is 

In the majority of cases, the etiology is a thromboembolic 

phenomenon secondary to cardiac disease.5,9 Atrial fibril-

lation is noted to be the biggest risk factor, as in our case. 

Another two causes are myocardial infarction and rheumatic 

mitral stenosis. These are three major causes of thromboem-

bolism of cardiac origin.10 A clot on a prosthetic valve and 

valvular vegetations in bacterial endocarditis are also cited 

as sources of renal emboli.11 In addition to emboli of cardiac 

origin, hypercoagulability states like antiphospholipid syn-

drome and polycythemia vera are major risk factors for renal 

infarction.12 It is rarely associated with a hypercoagulable 

state, although a microvascular state is more common.14,15 

As with our case, the other etiology of renal infarct could 

also be a hypercoagulable state. Once the diagnosis of renal 

infarction is made, it is usually recommended to order a 

hypercoagulability screen. In our case, this showed factor 

deficiencies, especially Factor V Leiden. These tests were 

followed by genetic testing, including for Factor V Leiden 

and prothrombin mutation.

A hypercoagulability screen was done for this patient 

because she was diagnosed to have a renal infarct and to rule 

out any factor deficiency, which was the case, including for Fac-

tor V Leiden. Other factors, including antithrombin III activ-

ity, and proteins C and S, were also low. Proteins C and S are 

vitamin K-dependent, and the patient was on warfarin which 

was discontinued a week prior to admission. It usually takes 

four weeks for the body to regain adequate protein C and S 

levels. This patient had a mild deficiency in antithrombin 

III activity, but was definitely deficient in Factor V Leiden. 

Hypercoagulability could be another reason for renal infarc-

tion in our case. Genetic testing for Factor V Leiden was 

positive and heterozygous, ie, she had one copy of a genetic 

variant. The relative risk for venous thrombosis is increased by 

approximately 3–8 fold in individuals who are positive for the 

Factor V Leiden allele. Prothrombin mutation was negative, 

as were her anticardiolipin and antiphospholipid antibodies 

(Table 2).

Clinical manifestations
Patients with acute renal infarction typically complain of 

acute onset of flank pain, frequently accompanied by fever, 

nausea, and vomiting. Oliguria is less common.1,3,5 These 

complaints may be accompanied by acute elevation of blood 

pressure, that is presumably renin-mediated.5,14,15

Laboratory manifestations
The laboratory findings are typically those seen in acute 

infarction,2,7 ie, an elevated peripheral white blood cell 

Table 2 Patient’s blood coagulation profile

Laboratory parameter Value Normal

INR 1.37 0.8–1.20
Activated partial  
thromboplastin time

32.4 23.6–33.6 
seconds

Plasma fibrinogen 4.06 2.30–4.40 g/L
Thrombin time 14.2 10.3–16.6 s
Free protein S level 0.43 0.6–1.53 U/mL
Protein C activity 0.39 0.6–1.46 U/mL
Antithrombin III activity 0.73 0.80–1.40 U/mL
Factor VIII activity 314% 55%–150%
Lupus anticoagulant  
screen (dRVVT)

0.98 30–45 seconds 
0.00–1.2

Prothrombin G20210A  
mutation

Negative NA

Factor V Leiden mutation Positive (heterozygous) NA

Abbreviations: dRVVT, dilute Russell’s viper venom time; INR, international 
normalized ratio; NA, not applicable.
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uncertain because there are no comparative studies. Reported 

approaches include anticoagulation, endovascular therapy 

(thrombolysis/thrombectomy with or without angioplasty), 

and open surgery.

Anticoagulation with intravenous heparin followed by 

oral warfarin is the standard anticoagulation regimen in this 

setting. The target INR may vary according to the cause of 

renal infarction. The usual goal is 2.0–3.0. A higher goal of 

2.5–3.5 is reasonable if events recur on adequate INR or in 

high-risk patients, such as those with rheumatic heart disease 

or a prosthetic valve.

Percutaneous endovascular therapy can include throm-

bolysis, thrombectomy, or angioplasty with or without 

stenting. The risk of bleeding on thrombolytic therapy is 

minimized by local intra-arterial infusion of a thrombolytic 

agent.9 Reperfusion therapy should only be considered in a 

patient who does not have atrophic kidneys or a history of 

prolonged ischemia. In the majority of patients with throm-

boembolic disease, renal infarction is treated with antico-

agulation, but many patients have a clear indication, such as 

atrial fibrillation.1,2,12,16,17 There are no data comparing surgery 

with anticoagulation, local thrombolytic therapy, or catheter 

thrombectomy. Most of the data are old, and reports from 

1970 to 1982 quote an operative mortality of 11%.13

Prognosis
The prognosis following treated or untreated renal infarction 

is uncertain. Renal infarction primarily occurs in patients who 

have other conditions associated with high morbidity and 

mortality, eg, diffuse atherosclerosis and atrial fibrillation. 

In a 2004 review of published series including a total of 44 

patients, the mortality rate was 11.4% in the first month 

after diagnosis.2 A randomized, double-blind, multicenter 

clinical trial is needed to determine the exact prognosis of 

renal infarction.

In summary, renal infarction is an easily missed dis-

ease due to its nonspecific presentation. Sudden onset of 

abdominal pain with nausea and vomiting, and high aspar-

tate transaminase and lactate dehydrogenase in a patient 

with atrial fibrillation should raise high suspicion for renal 

infarction. Early diagnosis and early anticoagulation is the 

key to rapid recovery.
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