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Introduction

Renal artery embolism is a very rare condition often misdiagnosed 
by the majority of  primary physicians as its presentation 
resembles a variety of  medical conditions [1], even more rare is its 
combination with other types of  embolism like splenic infarction, 
pulmonary embolism, mesenteric or hepatic artery embolism [2]. 

Case Report

We present a case of  renal and splenic artery embolism on the 
background of  Atrial Fibrillation without an adequate therapy.

Presentation

A 83 years old female presented to an emergency department 
with a history of  sudden onset of  acute sharp right flank pain. 
The pain started two days before, driving her to attend another 
hospital, from which she was discharged with the diagnosis of  
renal colic. Now she described the pain as persisting dull pain in 

the right flank and epigastrium.

History and Medications

The patient had a history of  Atrial Fibrillation (AF) and 
Hypertension. Her medications included: Valsartan 80 mg once 
daily (OD), Carvedilol 3,125 mg OD, Aspirine 100 mg OD.  She 
could not recall how long ago she was diagnosed with AF but 
she knew from her doctor that she had arrhythmia, however she 
was not taking any anticoagulants, apart from Aspirin. The patient 
denied previous thromboembolic episodes.

Physical Examination

Physical exam showed no peritoneal signs, rebound or guarding 
but a mild tenderness, in the right upper quadrant.

Heart rate 100bpm, irregular, blood pressure 140/80 mmHg, 
electrocardiogram (ECG) demonstrated Atrial Fibrillation.
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Laboratory Findings

Laboratory results showed significant leukocytosis, white cell count 
(WBC): 26 200, Neutrophils (NE%): 87.9%, Hematocrit: 47.8%, 
Platelet count (PLT): 173 000, altered renal function (Creatinine:1.4 
mg/dl), mildly elevated transaminases: Aspartate aminotransferase  
(SGOT/AST): 71 U/L, Alanine aminotransferase (SGPT/ALT): 
67 U/L, elevated Lactate dehydrogenase (LDH): 1871 IU/L, 
Creatine phosphokinase (CPK): 210 mU/ml and Troponine: 0,07 
ng/ml, D-Dimers: 2,66 μg/L, Fibrinogen: 665 mg/dL, normal 
coagulation profile: Prothrombine time (PT): 12 sec, Activated 
Partial Tromboplastine time (APTT): 35 sec, International 
Normalization Ratio (INR): 1.0.

The urinalysis revealed microscopic haematuria Red cells 
(RBC): 70-80 per optical field, Haemoglobin (HGB) ++++ and 
albuminuria, Albumin (Alb) +++.

Imaging

Ultrasound scan (US) had no abnormal findings.

CT scan: Arterial phase shows normal enhancement of  the 
trunk of  the right renal artery with lack of  opacification of  the 
arterial branches of  the hilum of  the right kidney. Extended 
hypoattenuated areas in the upper pole and the middle of  the 
right kidney, and preserved blood flow to the cortex of  the lower 
pole. Small fluid collection around the right kidney and perirenal 
fat stranding are also present (Figure 1 and 2). Extended wedge 
shaped hypodense areas of  infarction in the spleen (Figure 3).

Other Specialty Advice 

The Urology and Vascular Surgery advice was sought and they 
suggested conservative treatment and anticoagulation as the initial 
presentation preceded more than 48 hours.

Treatment

The patient was initially treated with broad spectrum antibiotics 
(Tazobactam - Piperacillin) as she was considered to be septic. 
The differential diagnosis included urinary tract infection, 
pyelonephritis and cholecystitis among others as the most 
common causes of  right upper quadrant and flank pain that 
could possibly be the cause of  septic picture. After the CT scan 
was acquired and the embolism was diagnosed the antibiotics 
were discontinued and low molecular weight heparin (LMWH), 
enoxaparin, and warfarin were initiated. When the target 
International Normalization Ratio (INR) rate of  2.5-3 was 
achieved, the enoxaparin was discontinued.

Outcome

The creatinine values rose up to peak of  2.0 mg/dL during the 
hospital stay and then dropped gradually. The white blood count 
was normalized within 5 days as well as the other blood indices. 
The patient was discharged after 10 days.

Follow Up

After 2 years of  follow up the patient is in good general condition. 
On new US scan the right kidney was reduced in size, 5.8 cm, 
with abnormal edge and cortical refinement at the upper pole. 
The cortex of  the lower pole was preserved. The laboratory 
exams showed creatinine levels of  1.2 mg/dL (normal range 0.5-
1.0 mg/dL), LDH: 261 IU/L (normal range 135-225 IU/L). On 
electrocardiogram Atrial Fibrillation was steadily present. The 
patient continues taking warfarin. During this period of  time she 
did not present any thromboembolic episode except for mild 
transient ischaemic cerebral episode without any radiological 
findings, that did not leave any permanent dysfunction.

Figure 1. Right renal artery embolism with partial infarction of  right kidney (arrows).

Figure 2. Right renal artery embolism (close up) (arrows).
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Discussion

The diagnosis of  the acute renal embolism is usually missed, due to 
lack of  awareness, low level of  suspicion and non-specific clinical 
presentation. The incidence of  the disease has been reported as 
0.007% of  admissions or 6.1 patients per million [3], and 2% of  
all peripheral arterial thromboembolism events due to AF [4]. 
Among the risk factors and causes of  thromboembolism are: AF, 
previous embolism (stroke [4]), mitral stenosis, ischaemic heart 
disease, anticoagulation therapy and abnormal coagulation profile 
[3], cardiomyopathy and valvular disease [5], myocardial infarction 
and rheumatic mitral stenosis [6], thrombosis complicating 
endovascular intervention [7] as well as oral contraceptives [8], 
paradoxical embolism [2], postoperative [9] and idiopathic renal 
embolism [10]. With the AF having the most significant role and 
being the most investigated.

The typical clinical presentation is of  acute onset of  sudden, 
sharp abdominal, flank, epigastric or back pain [1, 3, 5, 11, 12]. 
The pain is constant without relieving position, nausea, vomiting 
and fever can be present. Blood pressure can be elevated due to 
a renin mediated mechanism [6], but in the majority of  cases it is 
normal or within the normal for the patient rates. The mean age 
at presentation is 65, 7 years [1]. Very rare is a bilateral embolism, 
around 10% [1] and it also is followed by more severe clinical 
presentation [13].

The differential diagnosis includes causes of  acute surgical 
abdomen, such as appendicitis, diverticulitis, ruptured aortic 
aneurism, intestinal obstruction or perforation, incarcerated 
hernia, testicular or ovarian torsion [1], others such as mesenteric 
ischaemia, nephrolithiasis and renal colic, pyelonephritis and 
acute cholecystitis [12]. The diagnosis is rarely made on admission 
and is often delayed to two or more days [1, 3, 12-14].

Typical laboratory findings include microscopic haematuria [1, 3, 
5, 13], although not always present on admission but one or two 
days after the onset of  symptoms [14], mild proteinuria [12-14], 
creatinine elevation that usually reaches a peak of  2-3, 5 mg/dl [1, 
3, 12, 15] and then returns to normal rates, significant elevation 
of  LDH is observed in all the cases. Lactate hydrogenase is 
present in renal tissue and its elevation indicates renal injury 
[1], therefore studies should be performed to show whether or 
not it is correlated to the severity of  the infarct and could be 
used as a strong laboratory index of  the renal embolism. Also 
mild elevation of  transaminases and C reactive protein can be 
observed [1, 3, 5, 12-15]. High white blood cell count has been 
associated to thromboembolism by some authors but investigated 
mostly in Pulmonary Embolism [25, 26]. Though most articles 

describing cases of  renal and splenic embolism mention elevated 
white cell count, more research is required to determine whether 
this finding can be directly correlated to thromboembolic disease 
or be used to predict severity or outcome.

Despite the lack of  systematic research all the authors seem to 
agree that spiral CT is an imaging modality of  choice [1], although 
some of  them suggest obtaining an unenhanced CT scan to 
rule out nephrolithiasis and thus renal colic and continue with 
contrast-enhanced CT scan to identify a possible infarction [3, 
5]. Common findings are hypoattenuated area (wedge-shaped) 
corresponding to a non-functional renal tissue and a cortical rim 
sign due to collateral blood supply [1, 5] as well as peripheral 
stranding with thickening of  Gerota’s facia [3]. Angiogram is the 
best method of  identifying renal infarction but being an invasive 
method is preserved for the patients with a negative CT scan but 
at high risk of  thromboembolic events and those whose diagnosis 
is established, as a definitive treatment [1, 12, 15]. Other methods 
include Magnetic Resonance Imaging (MRI), MRI angiogram 
(MRA), renal isotope scan and ultrasound but these are not widely 
used especially when the use of  CT scan is facilitated.

Though a well-designed prospective study comparing the different 
treatment options for renal infarction does not exist, there are 
two approaches generally accepted by most of  the authors. The 
first is the initiation of  IV heparin bolus and heparin infusion, 
though everyone uses their own dosage protocol, followed by oral 
warfarin to the target INR of  2-3 [3, 5, 11, 14]. The other option 
proposed is an angiogram followed by selective intra vascular 
infusion of  TPA (tissue plasminogen agent) [15], urokinase [12], 
thrombolysis and stenting [13] and others [7, 16]. This method 
seems to be restricted by the belief  that the ischemic tolerance of  
the kidney do not exceed 180 minutes [7], however many cases 
of  revascularization beyond this time frame have been reported 
to have good results [13]. Either of  these therapeutic methods 
seem to have good results with only rare mild renal function 
decrease and only few cases of  end stage renal disease needing 
haemodialysis reported [3]. Regarding the absence of  guidelines 
or other clinical evidence strongly supporting other approach, the 
common sensation is to treat renal embolism with anticoagulants, 
leaving invasive - angiogram, angioplasty - treatment for selected 
patients, such as those suffering bilateral embolism, unilateral with 
a single kidney, or an embolism causing severe renal dysfunction 
and hypertension.

Those patients who develop hypertension due to renal infarction 
could benefit from angiotensin - converting enzyme inhibitors 
and angiotensin receptor blockers based on the knowledge that 
this type of  hypertension develops due to increase of  renin [17].

Figure 3. Wedge shaped splenic infarcts (arrows).
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The anticoagulation therapy should be continued for life especially 
in patients with AF and given that a previous thromboembolic 
episode is an independent risk factor for thromboembolism [3].

Splenic infarction and its clinical features were described by 
William Osler in 1901 [18], however it rarely presents in the 
typical way and the clinical presentation of  it in modern days 
is very different from the classical teaching. The typical patient 
complains of  abdominal pain and only the half  of  patients 
localize it to the left upper quadrant, abdominal tenderness can 
be found and splenomegaly is noted in one third of  patients in 
one study [19]. In another study the most common symptom was 
either abdominal or left flank pain (80% of  episodes), while the 
most common sign was upper left quadrant tenderness (35% of  
episodes) [20].

The most frequent laboratory findings are the LDH elevation, 
which occurs in most of  the patients, and Alkaline Phosphatase 
(ALP) and transaminase alterations that are present in only few 
[19].

The factors that are believed to provoke splenic infarction are 
bacterial endocarditis, sickle cell anemia, hypercoagulable state, 
malignancies including haematologic ones, intracardial thrombus 
due to AF or myocardial infarction among others [19, 21, 22].

Once again many imaging methods have been used to identify a 
splenic artery embolism and splenic infarction with the CT scan 
having a predominant role in establishing the definitive diagnosis. 
Contrast studies should be performed during the appropriate 
delay (50 sec) when most spleens will be in the uniform phase 
of  enhancement, due to the dual blood supply of  the spleen, 
so that the normal early archiform pattern of  arterial splenic 
enhancement does not mask lesions or create pseudolesions [23]. 
These postcontrast scans clearly depict the classic segmental, 
wedge-shaped, low-attenuation defect [24]. Ultrasonographic 
scanning was found to be diagnostically useful in only 18% of  
patients [20]. MRI, preferably with intravenous gadolinium 
contrast, is another useful modality that clearly identifies infarcted 
splenic parenchyma.

The conservative treatment is the one usually followed (analgesia, 
antibiotics) with the surgical splenectomy being preserved for the 
cases with multiple splenic abscesses. Because of  the risk of  fatal, 
overwhelming post-splenectomy sepsis, splenic preservation is 
preferable whenever possible.

The prognosis varies with the underlying disease process 
responsible for splenic infarction.

Conclusion

The renal and splenic embolisms are rare medical entities. And 
even rarer is the finding of  both these conditions in one patient. 
Although a complication of  a very common disease such as Atrial 
Fibrillation, both are very often misdiagnosed. Considering the 
potentially severe complications, such as renal failure and splenic 
abscess, a high level of  suspicion is required for adequate diagnosis 
and treatment of  these conditions. As the existing literature lacks 
well-designed prospective studies and guidelines for imaging and 

therapy, the doctors tend to act as aggressively as they consider 
and with the means they possess. Both the conservative and the 
invasive approach have good results, with no evidence existing of  
the requirement of  surgical intervention.
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