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Ultrasonography appears to be an important tool for the early diagnosis increased renal medullary 

and cortical echogenicity, but it did not apps specific enough for diagnosis. Four patients with the 

diagnosis of increased echogenicity of the renal parenchyma in the upper pole were evaluated 

determine their primary disease. In two patients urinary tract infection w found as a possible cause 

of the renal parenchyma changes, one of them h lobar nephronia. In the other two there were no real 

causes for renal disease They had normal variant of renal architecture. 
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Increased renal parenchymal echogenicity on ultrasound is a frequent finding in children. 

Hyperechoic renal parenchyma may be the sign of metabolic diseases, infection, fibrosis, vascular 

congestion, protein deposition, tubular ectasia [1-3]. The purpose of this study was to investigate 

underlying cases increased renal parenchymal echogenicity in the upper pole of the kidney detected 

by ultrasound in children. 

 

Patients and methods 

Four patients (3 girls and a boy) with the diagnosis of increased echogenicíty of the renal 

parenchyma in the upper pole of the kidneys were evaluated to determine their primary disease. 

Patients had been admitted to the Nephrolology Department of the Child Health Center because of 

abdominal pain in all four cases. Each patient had "routine" abdominal ultrasound, series of 

biochemical tests, urine analysis. Serum electrolytes, urea, creatinine, calcium, phosphorus alkaline 

phosphatase, magnesium, pH, and bicarbonate levels were measure Three patients had renal isotope 

tests and two had CT. 

 

Results  

Case 1. 
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After being treated for urinary tract infection, six years old girl had an abdominal pain and 

hematuria. A focal corticomedullary hyperechogenicity was seen in the upper pole of the right 

kidney by ultrasound (Fig. la.). She had a slightly dilated pyelon in both kidneys. Tc-99m DMSA 

scan showed a decreased parenchymal activity in the upper and lower pole in the right kidney as a 

sign of infection (Fig. I b.). After treatment of urinary tract infection the local parenchymal 

hyperechogenicity was unchanged. Tc-99m MAG-3 scan showed a functional obstruction in both 

kidneys. 

 a b 

Fig. 1: On longitudinal sonogram of the right kidney, corticomedullary hyperechogenicity was seen 

in the upper pole. Pyelon was slightly dilated (a). Tc-99m DMSA scan showed a decreased 

parenchymal activity in the upper and lower pole in the right kidney (b). 

 

Case 2. 

Eight years old girl had abdominal pain and urinary tract infection. She had a focal 

corticomedullary hyperechogenicity in the upper pole of the both kidneys (Fig. 2.). DMSA scan 

showed a decrease parenchymal activity in this area. CT scan showed lobar nephronia (Fig. 2b.). 

Six months after antibiotic treatment normal ultrasound findings were found. (Fig. 2c.) 

 

Case 3. 

13 years old girl had vomit and abdominal pain and a hyperechogenic area was seen in the upper 

pole of the right kidney (Fig. 3a.). Tc-99m DMSA scan was normal. The repeated ultrasound 

showed the same entity (Fig. 3b.). Ten months later the CT scans showed a normally enhancing, 

widened tissue of Bertin septum (Fig. 3c.). 
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 a  a 

 b  c 

Fig. 2. Longitudinal sonogram showed a corticomedullary hyperechogenicity in the upper of the 

both kidneys (a). CT scam showed poorly enchanced renal parenchyma in both kidneys which was 

proved to be lobar nephronia (b). Six months later normal ultrasound findings were in both kidneys 

(c). 

 a, b 



YEAR BOOK OF Pediatric Radiology 
CURRENT PROBLEMS OF PEDIATRIC RADIOLOGY - 1999 

Year Book of Pediatric Radiology © County Teaching Hospital, Miskolc, Hungary 
Editor: Bela Lombay M.D. Chief, Department of Pediatric Radiology, County Teaching Hospital, Miskolc 

http://www.socrad.hu - Hungarian Society of Radiologists 

 c 

Fig. 3. Longitudinal sonogram showed a hyperechogenic area in the upper pole of the right kidney 

(a). Six months later there was no change on US scan (b). Ten months later CT scans showed a 

normally enhancing, widened cortical tissue of Berlin septum (arrows) (c). 

 

Case 4. 

Five years old boy was admitted because of abdominal pain. On ultrasound both kidneys were of 

normal sizes and in the upper pole of the right kidney there was a parenchymal hyperechogenicity  

 

(Fig. 4.). Two central echo complexes separated with an interposed coluram of normal renal 

parenchyma (Berlin). Both echo complex may show hyperechogenicity because of the increased 

fatty tissue or a simple false reflection. We did not find any cause of abdominal pain. 

All four patients had no hypercalciuria. Their urinary Ca/Cr ratio was lower than 0.50. Biochemical 

tests and urine analysis were normal in each patient. The sizes of the kidneys were generally noted 

to be normal for patient age. 

 

Discussion 

Ultrasonography appears to be an important tool in the early diagnosis of increased renal 

corticomedullary echogenicity [1, 2]. 
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Increased echogenicity of the renal pyramids (Table 1) is seen with medullary tubular ectasia, 

deposits of certain substances such as calcium, urates, or proteins. Increased echogenicity of the 

renal cortex (Table 2) if of heterogeneous origin and may affect any or all of the four constituents of 

the kidney: glomeruli, tubules, interstitium, and vessels [4]. 

Schultz et al [5] concluded that the pattern of increased medullary echogenicity did not appear 

specific enough for diagnosis. Compared with the diversity of possible histologic changes, the 

sonographic features are nonspecific and not indicative of the type of pathologic involvement nor 

do they correlate with the severity of the disease. Key elements in the differential diagnosis are: the 

age of the child, the history, the clinical presentation, and a knowledge of the natural history of the 

various renal disorders. Medical renal disorders most frequently present with a nonspecific 

increased echogenicity of the renal cortex or pyramids. Exceptions are the terminal stage of 

nephronophtisis, the hemolytic-uremic syndrome of the glomerular thrombotic microangiopathic 

type, and in polycystic renal diseases, where relatively characteristic pattern may be seen [4]. 

The sonographic findings may be due to infection, tumor, normal variant of the renal architecture 

(doublesystem with columns of Berlin), and calcification [6, 7]. Urinary tract infection is well 

known to cause the scarring which is visible on ultrasound but it specificity is far less than the 

finding of isotopes [8, 9]. In our first case she had infection earlier and the scarring was the cauese 

of the hyperechogenicity. Acute lobar nephronia is a focal form of acute bacterial nephritis 

Fig. 4. On longitudinal sonogram of the right kidney corticomedullary hyperechogenicity was seen 

in the upper pole. Two central echo complex is separated with an interposed column of normal renal 

parenchyma (Berlin) (arrows) capillaries, these areas progressed to necrosis and later to scarring.  

Ultrasonography is the best screening and diagnostic method in renal infection. However, 

both false- positive and false-negative findings have been reported [13]. It has 

been shown that in all reported cases with acute lobar nephronia, CT. 

Increased renal cortical echogenicity scan gave the most accurate diagnosis [10, 14]. Lobar 

nephronia must be differentiated from renal infarct, renal abscess, lymphoma, and renal cell 

carcinoma. The age of the patients, the clinical signs and symptoms, and the response to treatment 

are helpful in making the correct diagnosis. It is recommended that CT scan be considered when 

ultrasonography is not diagnostic, whereas clinical and laboratory findings suggest severe renal 

involvement. In contrast, none of our patients had underlying disease. 

Nayir et al [I ] found increased renal medullary echogenicity in 50 children and most of them had 

distal renal tubular acidosis and vitamin D toxicity and different tubulopathy. The most common 
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ultrasonography pattern in Nay ir patients was the appearance of a hyperechoic rim around the 

medulla. This was also found in patients with hyperparathyreoidism [15]. 

Nephrocalcinosis was not present in our patients. If nephrocalcinosis can be excluded as a cause of 

increased renal medullary echogenicity, a large differential diagnosis remains. The ultrasound 

finding of renal medullary cysts associated with increased echogenicity has been suggested to be 

diagnostic of juvenile nephronophtisis [16]. But they conclude that at presentation the absence of 

cysts does not rule out the diagnosis of juvenile nephronophtisis. Medullary cysts are not required 

for the diagnosis of juvenile nephronophtisis [ 17]. This is illustraled by the lack of cysts seen in 

30% of autopsy cases [18]. Whether these acystic cases are variants of juvenile nephronophtisis or 

simply represent an early stage in the progression of juvenile nephronophtisis. 

Hricak et al [19] studied the ultrasound scans appearance of various renal pathologies and 

demonstrated increased cortical echogenicity in renal parenchymal disease. In their study only two 

patients had a pure tubular disorder (acute tubular necrosis), but it is noteworthy that neither had 

increased cortical echogenicity. Jequier et al [3] noted increased echogenicity of the renal medulla 

in children with X-linked hypophosphataemic rickets (X-LH) and considered their findings 

diagnostic of nephrocalcinosis. They also noted increased cortical and medullary echogenicity in 

two children with cystinosis and suggested the findings could be explained by tubular atrophy, 

interstitial fibrosis and glomerular sclerosis rather than nephrocalcinosis. The cortical echogenicity 

is probably unrelated to calcium deposition and has previously been suggested to be due to fibrosis. 

However, interstitial fibrosis is usually associated with marked reduction in GFR and this was not 

seen in all our patients with cortical echogenicity. 

The renal parenchyma consist of the cortex, which is peripheral, contains the glomeruli, and has 

several extensions to the edge of the renal sinus (the septa of Berlin), and the medulla (containing 

the renal pyramids) which is more central and adjacent to the calyces. In of our two cases (Case 3 

and 4), we found columns of Berlin [6, 7]. 

With the new high-resolution, real-time scanners and careful technique, almost all of the variants of 

the normal kidney can be recognized The less experienced examiner who is unfamiliar with the 

protean appearance of the normal kidney is apt to suspect an abnormality (e.g. mistake hypertrophic 

columns of Berlin for a tumor) and perhaps recommend unnecessary studies (intravenous 

urography, voiding cystourethrography, computed tomography, renal scintigraphy) [7]. 

Long-term follow-up of children with hyperechoic renal parenchyma may demonstrate the 

evaluation of the healing process and define the appropriate treatment protocol needed to minimize 

parenchymal damage. 



YEAR BOOK OF Pediatric Radiology 
CURRENT PROBLEMS OF PEDIATRIC RADIOLOGY - 1999 

Year Book of Pediatric Radiology © County Teaching Hospital, Miskolc, Hungary 
Editor: Bela Lombay M.D. Chief, Department of Pediatric Radiology, County Teaching Hospital, Miskolc 

http://www.socrad.hu - Hungarian Society of Radiologists 

 

References 

1. Nayir A, Kadioglu A, Sirin A, Emre S, Tongue E, Bilge I.: Causes of increased renal medullary 

echogenicity in Turkish children. Pediatr Nephrol 9:729-733, 1995. 

2. Navarro O. and Daneman A.: Hyperechoic renal pyramids in children: a review. Year Book of 

Ped Rad 10:3-10, 1998. 

3. Jequier S, Cramer B, Goodyer P, Kronick J, Reade T: Renal ultrasound in metabolic bone 

descase. Pediatr Radio] 16:135-139, 1986. 

4. Forster I.: Renal abnormalities. In Ed: Schulz RD and Willi UV. Atlas of Pediatric Ultrasound. 

Thieme Stutgart New York, pp:110-120, 1992. 

5. Schultz PK, Strife CF, McDaniel JD.: Hyperechoic renal medullary pyramids in infants and 

children. Radiology 181:163- 167, 1991. 

6. Callen PW, Mahony BS: Retroperitoneum In: Vogler JB, Helms CA, Callen PW Normal 

variants and pitfalls in imaging. WB Saunders, Philadelphia, pp:298-313, 1986. 

7. Schulz RD: Normal kidney and its variants. In: Ed: Schulz RD and Willi UV. Atlas of Pediatric 

Ultrasound. Thieme Stutgart Nevt York, pp: 105-109, 1992. 

8. Sreenarasimhaiah V, and Alon US.: Uroradiologic evaluation of children with urinary tract 

infection: Are both ultrasonography and renal cortical scintigraphy necessary? J Pediatrics. 127, 

373:377, 1995. 

9. Benador D, Benador N, Slosman DO, Nussle D, Mermillod B, Girardin E.: Cortical scintigraphy 

in the evaluation of renal parenchymal changes in children with pyelonephritis. J Pediatr 124:17-20, 

1994. 

10. Rosenfield AT, Glickman MG, Taylor KJW, Crade M, Hodson 1.: Acute focal bacterial 

nephritis (acute lobar nephronia). Diagn Radio] 132:553-561. 1979. 

11. Greenfield SP, Montgomery P.: Computerized tomography and acute pyelonephritis in 

children. Urology 29:137-140, 1987. 

12. Hill GS, Clark RL.: A comparative angiographic, mincroangiographic, and histologic study of 

experimental pyelonephritis. Invest Radio] 7:33-47, 1972. 

13. Soulen MC, Fishman EK, Goldman SM, Gatewood OMB.: Bacterial renal infection: role of CT. 

Radiology 17L703-707, 1989. 

14. Klar A, Hurvith H, Berkun Y, Nadjari M, Blinder G, Israeli T, Halamish A, Katz A, Shazberg 

G, Branski D.: Focal bacterial nephritis (lobar nephronia) in children. J Pediatr 128:850-853, 1996. 



YEAR BOOK OF Pediatric Radiology 
CURRENT PROBLEMS OF PEDIATRIC RADIOLOGY - 1999 

Year Book of Pediatric Radiology © County Teaching Hospital, Miskolc, Hungary 
Editor: Bela Lombay M.D. Chief, Department of Pediatric Radiology, County Teaching Hospital, Miskolc 

http://www.socrad.hu - Hungarian Society of Radiologists 

15. Curry NS, Gordon L, Gobien RP, Lott M: Renal medullary rings. Possible CT manifestation of 

hypercalcaemia. Urol Radio] 6:48-50, 1984. 

16. Blowey D L, Querfeld U, Geary D, Warady B A, A1on U.: Ultrasound findings in juvenile 

nephronophtisis Pediatr Nephrol, 10:22-24, 1996. 

17. Gardner KD Jr, Bernstein J: Familial juvenile nephronophtisis: medullary cystic disease 

complex. In: Edelmann CM Jr (ed) Pediatric kidney disease, 2nd ed. Little Brown, Boston, pp: 

1171-1177. 

18. Zollinger HU, Mihatsch, Edefonti A, Gaboardi F, Imbasciati E, Lennert T.: Nephronophtisis 

(medullary cystic disease of the kidney). Hely Paediatr Acta 35:509-530, 1980. 

19. Hricak H, Slovis TL, Callen CW, Callen PW, Romanski RN.: Neonatal kidneys: sonographic 

anatomic correaltion: Radiology 147:699-772, 1983. 

 

László Szabó MD PhD 

Department of Nephrology 

Child Health Centre, 

Borsod County Teaching Hospital 

Miskolc POB. 188. 3501 Hungary 

 

 


