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Acute focal nephritis is an inflammatory process of the renal  
parenchyma affecting principally the cortex of the kidney [1,2]. 
Focal areas of decreased echogenicity are described in the 
literature as representing the typical sonographic appearance 
of AFN [2,3]. Few reports have described AFN as a hyperechoic 
mass [2-5] and it is considered an unusual finding [4,5]. Recently, 
however, Farmer et al. [6] claimed that the hyperechoic appear-
ance may in fact represent the more common form of AFN.

We reviewed the records of all patients admitted to our hospital 
with the clinical diagnosis of acute pyelonephritis, differentiating 
those patients who underwent a renal sonographic examination, 
and report here the prevalence of the various appearances of the 
sonographic findings consistent with a focal lesion. 

Patients and Methods
We reviewed the medical records of patients documented with 
acute pyelonephritis at Meir Hospital, Kfar Saba, Israel, between 

AFN = acute focal nephritis

the years 1997 and 2004. Only patients who had undergone renal 
ultrasonography within 24–48 hours from their admission were 
included in the study. 

The renal sonogram was performed by qualified experienced 
sonographists and recorded as standard images on films. The 
equipment used was an Acuson XP10 128 or an HID 5000 sonoCT 
ATL using a 3.5 or 5 MHz transducer, depending on the patient’s 
age and body habitus. Color Doppler flow examination was 
performed and recorded. The sonograms were reviewed by two 
senior radiologists qualified in ultrasonography (V.R and M.W.). 
When a focal lesion was detected, the following characteristics 
were also studied: a) the echogenicity of the lesion related to 
the adjacent renal parenchyma and its contour, b) the size of 
the lesion, c) the form of the lesion (wedge or mass type), d) the  
appearance of the corticomedullary junction, and e) the color/
power Doppler characteristics. 

Altogether, 629 patients were hospitalized with the diagnosis 
of acute pyelonephritis between the years 1997 and 2004. Of 
these, 367 patients (58.3%) had an ultrasound examination during 
the first 2 days of hospitalization. These patients comprised 47 
males and 320 females, ranging in age from 1 month to 93 years 
(mean SD 33.1 ± 21.4). All patients presented with fever and 
pyuria (> 5 white blood cells/high power field). Urine cultures 
were positive in 286 cases (77.9%), the common pathogens being 
Escherichia coli (56%), Pseudomonas aeruginosa (20.6%) and Klebsiella 
spp. (13.8%). In 81 patients, urine cultures were negative.

Results
Of the 367 who underwent ultrasound examination 78 showed 
abnormalities related to an acute renal infection. Abnormal 
findings included focal lesion, perinephric fluid, enlarged kid-
neys and increased corical echogencity. A focal lesion was the 
most frequent abnormality and was diagnosed in 52 of the 367 
patients who underwent renal sonography. In only five cases 
of focal lesions was the appearance that of a hypoechoic area 
[Figure 1]. These hypoechoic lesions were in the right kidneys in 
three cases and on the left side in two. They were located in the 
upper pole in four patients, and in the middle region in one. All 
the hypoechoic lesions had a “mass-like” shape. Their size ranged 
from 1.5 to 3 cm and their contour appeared quite defined. In 
these kidneys, the CMJ was blurred. 

In 47 patients we observed a hyperechoic region as compared 

CMJ = corticomedullary junction

Abstract
Background: Acute focal nephritis is an inflammatory process of 

the renal parenchyma affecting principally the cortex of the kidney. 
It is considered a midpoint in the spectrum of upper urinary tract 
infections, ranging from uncomplicated pyelonephritis to intrarenal 
abscesses. Until recently the hyperechoic sonographic appearance 
of this lesion was considered uncommon. 

Objectives: To determine the relative prevalence of hyperechoic and 
hypoechoic sonographic appearance of focal renal lesions in patients 
with the clinical diagnosis of acute pyelonephritis and to correlate 
the findings with those of the color Doppler examinations. 

Methods: We reviewed the sonograms of 367 patients hospitalized 
with the clinical diagnosis of acute pyelonephritis. The sonograms 
were reviewed for acute renal inflammatory changes. When a focal 
lesion was detected, we noted the echogenicity, side, form, location 
and color Doppler characteristics. 

Results: Abnormal sonographic findings related to the 
infection were found in 78 cases. In 52 patients a focal lesion was 
diagnosed. Forty-seven focal lesions appeared hyperechoic related 
to the adjacent parenchyma. These lesions were more frequently 
located at the upper pole and were wedge-shaped in most of the 
cases. The areas appeared hypo/avascular on the color Doppler 
examination. 

Conclusions: Our data suggest that the most common appearance 
of acute focal nephritis is an area of increased echogenicity in the 
parenchyma of the affected kidney. 
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to the adjacent renal parenchyma. All these lesions appeared 
quite homogeneous in echogenicity, without the presence of a 
capsule. Twenty-six of these hyperechoic focal areas were in the 
right kidney and 19 in the left. In one patient a hyperechoic area 
was seen in each kidney, and in another patient two masses were 
identified in the same kidney [Figure 2]. Twenty-seven hyperechoic 
areas were located in the upper pole or in its proximity. The con-
tours of all these lesions were not well defined. The size of the 
hyperechoic areas ranged from 1.6 to 4 cm. The CMJ appeared 
blurred in the majority of cases. The lesions were wedge-shaped 
in 34 patients [Figure 3] and appeared as an irregular mass in 
13 [Figure 2]. In five cases, a small amount of perirenal fluid 
was also seen. Color/power Doppler examination was performed 
in 38 of the 47 cases. The focal area appeared avascular or 
hypovascular in all cases [Figure 4], with no hypervascularity 
seen in their periphery. 

Discussion
Since its first description by Rosenfield and colleagues in 1979 
[1], AFN has been reported in several studies [2-6]. It is consid-
ered a midpoint in the spectrum of upper urinary tract infections, 
ranging from uncomplicated pyelonephritis to intrarenal abscesses 
[1,4]. No specific signs or symptoms differentiate acute focal  
pyelonephritis from uncomplicated pyelonephritis. The clini-
cal presentation includes fever, flank pain, chills and pyuria, 
sometimes accompanied by abdominal pain, nausea, vomiting 
or tenderness of the costovertebral angle on the affected side 
[6]. Persistence of fever, despite antibiotic therapy, may be a 
clue to the presence of acute focal pyelonephritis or a renal 
abscess. Imaging studies are indicated when a patient with acute 
pyelonephritis fails to respond promptly to the appropriate anti-
biotic therapy. Usually, AFN is related to Gram-negative bacteria, 
usually E. coli [1,3]. In the majority of cases, the infection is of 

Figure 1. Longitudinal scan of the right kidney in a 16 year old 
female. A round lesion of decreased echogenicity with a relative 
defined contour (between the arrows) is seen in the upper pole.

Figure 2. Longitudinal scan of the right kidney in a 22 year old 
female. Two round areas of increased echogenicity (arrows) are 
seen in the proximity of the cortex of the upper pole. Some outward 
bulging of the cephalic lesion is seen (arrowheads).

Figure 3. Transverse scan of the right kidney in a 33 year old 
female. A wedge-shaped area of increased echogenicity (arrows) is 
identified in the middle part of the kidney. The lesion presents no 
defined borders and complete blurring of the CMJ. 

Figure 4. Power Doppler examination of the right kidney in a 27 
year old female shows an area of decreased blood flow in the region 
of the hyperechoic lesion (arrows).
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the ascending type and only rarely is it due to hematogeneous 
spread [1].

The sonographic appearance of AFN is variable. Several au-
thors consider the appearance of a focal wedge-shaped area [1,3] 
or an irregular mass [2] with decreased echogenicity to be typical 
forms of this entity. Characteristically, the lesion appears avascu-
lar on the color Doppler or power Doppler examination [7,8]. The 
hypo/avascularity of these masses is due to the compression and 
the narrowing of the small and large veins by the inflammatory 
infiltrate within the interstitium of the kidney [1], and the result 
is a reduced parenchymal blood flow in the involved segments 
identified also by the DMSA scan and computed tomography 
[9].

Until recently, a hyperechoic ultrasonographic appearance of 
AFN was considered uncommon or rare [2-4]. Rigsby et al. [4] 
suggested that increased echogenicity reflects an acute hemor-
rhage resulting from the venous abnormalities and obstruction. 
In contrast, Esteban and team [5] reported a case of hyperechoic 
AFN that appeared avascular on the color Doppler examination 
before and after administration of a contrast-enhancement sono-
graphic agent. Recently, Farmer et al. [6] reported the hyperechoic 
sonographic appearance of AFN as the most common lesion (in 
12 of 17 cases). In their study, they did not attempt to find 
a correlation with the appearance on color Doppler. The color 
Doppler examination seems to be significantly more sensitive 
than conventional sonography for the detection of AFN [9-11]. 

In our series, sonographic abnormalities were present in a 
minority of the whole cohort of the patients hospitalized for 
acute pyelonephritis who underwent ultrasound examination. A 
focal lesion was diagnosed in most cases and the hyperechoic 
appearance was the most frequent. These hyperechoic regions 
appeared more frequently as a “wedge” shape [Figure 3] rather 
than a “mass lesion” [Figure 2]. In all cases, the color Doppler 
examination demonstrated the area to be hypo/avascular [Figure 
4]. 

We conclude that the hyperechoic appearance represents 
the most common manifestation of AFN. If the sonogram 
demonstrates a hyperechoic renal finding, the differential diag-
nosis must include a renal tumor (renal cell carcinoma, renal 
angiomyolipoma, etc). However, if a renal infection is present, the 
clinical and laboratory data usually allow one to diagnose AFN 
with confidence, especially when a post-treatment ultrasound 
follow-up is performed. Moreover, the lack of vessels within the 

lesion and its periphery on the color Doppler examination or 
after administration of a contrast-enhancing ultrasonographic 
agent, as described in the literature [5,12], helps to establish the 
correct diagnosis and obviates further examinations. 
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Cells exert and respond to mechanical forces, but investigating 
how these signals are transduced is a challenge. By measuring 
differential labeling of cysteines in stressed and relaxed cells, 
Johnson and associates identified proteins that change their 
structure in response to stress. Using mass spectroscopy, 
they determined the specific Cys residues that experience 

structural changes. In red blood cells, spectrin unfolds as cells 
are stressed, and in mesenchymal stem cells, both myosin 
IIA and vimentin show differential labeling in tensed versus 
drug-relaxed cells.
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