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Abstract 

Introduction: Crossed fused renal ectopia is a rare congenital malformation, with an estimated incidence 
of 1 in 7'500 live births. It occurs more frequently in males and represents the second most common 
renal fusion anomaly after the horseshoe kidney. 
Case report: Static renal scintigraphy with [⁹⁹ᵐTc]Tc-DMSA is considered the gold standard for 
confirming the diagnosis and ruling out the presence of a single kidney. We report the case of a 2-year-
old child, born from a consanguineous marriage, followed for failure to thrive and recurrent episodes of 
pyelonephritis. The 99mTc-DMSA scan revealed a left pelvic ectopic kidney, fused with the right kidney at 
the mid-portion and upper pole. Relative renal function was almost entirely provided by the right kidney. 
Conclusion: Crossed fused renal ectopia is a rare congenital renal anomaly. Renal scintigraphy with 
[⁹⁹ᵐTc]Tc-DMSA remains the most reliable method for confirming the diagnosis and assessing renal 
function. 

Keywords: Crossed fused renal ectopia, Congenital renal anomaly, Ectopic kidney, [99mTc] Tc-DMSA 
scintigraphy 
 




Introduction

Congenital anomalies of the kidneys encom-
pass a wide spectrum of conditions, ranging 
from essentially asymptomatic variants to 
severe and potentially life-threatening patho-
logies, and account for approximately 10–
12% of malformations identified in adults [1]. 
Ectopic and fused renal anomalies are con-
genital urinary tract malformations resulting 
from disruptions in normal embryological re-
nal migration.

There are two main types of fused renal ano-
malies: the horseshoe kidney and crossed 
fused renal ectopia [2]. Crossed fused renal 
ectopia is a congenital malformation with an 

estimated incidence of 1 in 7'500 live births, 
showing a higher prevalence in males. It is 
considered the second most common renal 
fusion anomaly after the horseshoe kidney 
and is characterized by the presence of an 
ectopic kidney that crosses the midline, 
fusing with the contralateral orthotopic kid-
ney and appearing as a single enlarged renal 
mass [3].


Static renal scintigraphy with technetium 99m-
labeled dimercaptosuccinic acid ([⁹⁹ᵐTc]Tc-
DMSA) is the gold standard for confirming 
crossed renal ectopia and ruling out a soli-
tary kidney [4]. The aim of this study was to 
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highlight the contribution of [⁹⁹ᵐTc]Tc-DMSA 
renal scintigraphy in detecting crossed fused 
renal ectopia, particularly in cases where 
ultrasonography was inconclusive.


Case Report

A 2-year-old child, born from a first-degree 
consanguineous marriage, was evaluated for 
failure to thrive and a history of recurrent 
pyelonephritis, which required multiple hos-

pitalizations during the first two years of life. 
No other significant medical, surgical, or 
congenital history was reported by the pa-
rents. Initial abdominopelvic ultrasonography 
revealed a right ectopic kidney in the pelvic 
region, with no visualization of the left kidney.

In this context, a renal scintigraphy with 
[⁹⁹ᵐTc]Tc-DMSA was indicated to confirm the 
suspected congenital anomaly and to assess 
potential cortical sequelae resulting from 
previous episodes of pyelonephritis.


Examination Protocol 
Static renal scintigraphy was performed 
following the intravenous injection of 0.5 mCi 
of [⁹⁹ᵐTc]Tc-DMSA. Images were acquired 

using a dual-head gamma camera equipped 
with a low-energy high-resolution collimator 
(Siemens Symbia-Intevo), combined with a 
low-dose CT scanner (SPECT/CT).

The study was conducted four hours after 
tracer injection, under the following condi-
tions: patient in the supine position, matrix 
128 × 128, and zoom factor 1. Static images 
were obtained in the posterior, anterior, right 
posterior oblique, and left posterior oblique 
projections, each lasting approximately 5 to 

10 minutes.


Imaging results (Fig.1) 
The analysis of the scintigraphic images 
obtained four hours after radiotracer injection 
focused on the number of kidneys visualized, 
their location, size, tracer uptake intensity, 
the presence of cortical abnormalities, and 
the calculation of relative renal function.


The study revealed two renal formations 
located in the pelvic region, consistent with 
bilateral ectopia. Posterior oblique projec-
tions allowed better delineation of the two 
structures, showing a left ectopic pelvic 
kidney located below the right kidney (Fig. 1). 
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Figure 1: Different views of 99mTc-DMSA renal scintigraphy
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The left kidney exhibited mildly homoge-
neous tracer uptake, indicating residual func-
tional activity, with no obvious parenchymal 
abnormalities or focal defects suggestive of 
scarring or dysplasia.


Furthermore, the images demonstrated a 
fusion of the left kidney with the right kidney 
at the mid-portion and upper pole, consis-
tent with a crossed fused pelvic renal ano-
maly (Fig. 1).


Relative renal function assessment showed 
that function was almost entirely provided by 
the right kidney (96%), indicating severely 
reduced function of the left kidney.

Overall, these findings support the diagnosis 
of a congenital renal malformation combining 
pelvic renal ectopia and crossed renal fusion, 
with impaired functional activity of the left 
kidney.

Complementary CT imaging revealed exter-
nal rotation of both kidneys, and the left ure-
ter crossed the midline before entering the 
bladder on the left side (Fig. 2).


Discussion 
Crossed fused renal ectopia is a very rare 
congenital malformation. The exact inci-
dence of crossed fused ectopia remains un-
known, as most patients are asymptomatic; 
it occurs in approximately 1 in 1'000 live 
births. After the horseshoe kidney, crossed 
fused ectopia is the most common renal 
fusion anomaly, characterized by the ab-
normal migration of one kidney to the oppo-
site side and its fusion with the contralateral 
kidney during development. This anomaly 
results from abnormal renal ascent during 
embryogenesis, with fusion occurring at the 
renal pelvis [5].

In this condition, as observed in our patient, 
both kidneys are located on the same side, 
usually fused, with two distinct ureters ori-
ginating from each kidney. The ureter from 
the crossed kidney returns to the opposite 
side before entering the bladder.

Imaging plays a key role in congenital renal 
disorders, facilitating accurate diagnosis. 
Ultrasonography is often used for initial de-
tection and assessment due to its rapid ac-
quisition, lack of radiation, low cost, and 
ease of use [5]. However, renal scintigraphy, 
particularly static imaging with [⁹⁹ᵐTc]Tc-
DMSA, is the gold standard for confirming 
crossed renal ectopia and ruling out a soli-
tary kidney [4].

Diagnosis can be challenging, especially in 
children, as ultrasonography has several 
limitations. Computed tomography (CT) or in-
travenous urography, although more sensi-
tive and precise, are associated with signi-
ficant radiation exposure [6]. DMSA renal 
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Figure 2: Thoraco-abdominal 
computed tomography image
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scintigraphy provides a reliable method for 
diagnosing and characterizing complex con-
genital renal anomalies, offering functional 
information essential for appropriate clinical 
management [7]. It also provides crucial data 
for detecting cortical defects in children with 
vesicoureteral reflux or recurrent urinary tract 
infections, as demonstrated by Ditchfield and 
Nadel in a large cohort of 129 children [8].


Currently, DMSA scintigraphy is recommen-
ded as the reference technique to confirm 
the presence and localization of an ectopic 
or fused kidney, assess cortical function, and 
visualize the functional anatomy of fused 
kidneys, complementing other imaging mo-
dalities such as excretory urography and CT 
[7]. This information is essential for planning 
therapeutic management and clinical follow-
up of children with congenital renal anoma-
lies.


Conclusion 
Crossed fused renal ectopia is a rare con-
genital renal anomaly. Renal scintigraphy 
with [⁹⁹ᵐTc]Tc-DMSA remains the most re-
liable method for confirming the diagnosis 
and assessing renal function.
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