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Background 

Contrast-enhanced ultrasound (CEUS) has been described as a 
promising method for detecting acute pyelonephritis and its 
complications. 
 
The most commonly detected lesion consists of a wedge-shaped (Fig. 1) 
or rounded (Fig. 2) hypoechoic area, best seen at the late parenchymal 
phase, more than 60s after contrast injection (Ref. 1). 
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Fig 1. Wedge shaped hypoechoic area (marked by red line) typical of 
pyelonephritis 
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Materials & Methods 

Immunocompetent adults with community-acquired urinary tract infection 
(UTI) presenting in the emergency department of Kantonsspital Aarau 
were enrolled in a RCT designed to evaluate the performance of a PCT/
pyuria guided algorithm versus standard guidelines ("Triple P study", Ref. 
2). Outcomes included antibiotic exposure, duration of therapy, persistent 
infections and recurrences/rehospitalizations.  
 
In a prespecified substudy, all hospitalized UTI patients with fever and/or 
flank pain were scheduled to gray-scale, Doppler and Contrast-enhanced 
ultrasound of both kidneys within 72h after admission, looking for signs 
of pyelonephritis (PN). 
  

Results 

Of the 125 randomized UTI patients, 70  were admitted with fever and/or 
flank pain. 41 (59%) of these underwent study ultrasound. The others did 
not consent (5), were discharged early (6), or could not be examined due 
to technical reasons (18).  
Examined and non-examined patients did not differ significantly in 
baseline characteristics (Table 1) or outcomes (Table 2). 
 
Findings suggestive of PN were found in 5/41 (12%).  
In 3 patients, this was evident in gray-scale/Doppler already, in 2 
additional patients, critical findings were only present in CEUS. Thus, the 
detection rate for findings suggestive of pyelonephritis was almost 
doubled (12% versus 7%) by adding CEUS to the exam. 
 
The presence or absence of sonographic signs of pyelonephritis was not 
associated with any specific baseline characteristic or outcome (Table 3). 

Objective 

Here we evaluated the value of Contrast-enhanced ultrasound (CEUS) in 
the diagnosis and risk stratification of pyelonephritis in the setting of a 
randomized controlled trial (RCT). 

Conclusions 

Ultrasound evidence of pyelonephritis is rare in patients hospitalized for 
UTI with fever or flank pain.  
Adding CEUS to basic gray-scale and Doppler ultrasound increases the 
number of positive findings.  
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Table 1. Baseline Characteristics of Patients selected for CEUS  

Table 2. Antibiotic Therapy Duration and Length of Stay of Patients Selected for CEUS  

Table 3. Rates of Adverse Outcomes  

Table 2. Antibiotic Therapy Duration and Length of Stay of Patients 
Selected for CEUS  

In some patients 
small abscesses can 
be detected showing 
no enhancement at 
all (Fig. 3). 
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Fig 2. Another example of a hypoperfused lesion (marked by red line). Note 
the more rounded appearance. 

Fig 3.  
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