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Abstract: Crossed renal ectopia is a rare type of congenital malformation of the urinary system that shares a 1/2000 
incidence. Patients with crossed renal ectopia often have other organ and system malformations. In this case, a 
male patient was admitted to our hospital because of double-limb edema, hematuria and proteinuria and all pre-
operative examinations indicated that the left kidney is ectopic to the right side and fused with the right orthotopic 
kidney and there was a repeated kidney existed. In addition, the patient had a congenital spinal deformity at the 
same time. The hydronephrosis of repeated kidney formed a cystic mass and led to a loss of function. Exploratory 
laparoscopic surgery was performed and confirmed the preoperative diagnosis. The repeated non-functional kid-
ney was removed, corresponding ureter was blocked and the fused internal membranes of the other kidneys was 
treated with electrocautery. The patient suffered little discomfort and recovered quickly.
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Introduction

Crossed renal ectopia is a rare congenital mal-
formation of the urinary system and it is a type 
of congenital renal ectopia. It means that the 
kidney is displaced from one side to the contra-
lateral side crossed the midspinal line, howev-
er, the ureteral opening is still on the primary 
side of the bladder [1]. The clinical manifesta-
tions and imaging features are different from 
most other malformations of urinary system, 
but easily confused with repeated kidneys and 
repeated ureters. The patient is usually asymp-
tomatic and diagnosed by chance or autopsy 
[2]. At present, the relevant reports about cro- 
ssed renal ectopia are so rare that the relative 
knowledge of diagnosis and treatment is insuf-
ficient in clinical practice. Hereon, we report the 
diagnosis and treatment of a case of crossed 
fused renal ectopia with repeated kidney and 
congenital spinal deformity in our hospital. 
Review of related literature and discussion of 
the characteristic, diagnosis and treatment of 
the rare disease were provided.

Case report

A 41-year-old male was admitted to our urology 
center because of double-limb edema, hematu-
ria and proteinuria for 8 years and aggravated 
for 6 months. The patient was diagnosed with 
chronic glomerulonephritis 8 years ago and 
received a regular medical treatment. 6 months 
ago, the patient’s condition was aggravated, 
and then he was admitted to the Department of 
Nephrology in our hospital. Computed tomogra-
phy scan (CT) and images with enhancement in 
three phases of kidneys indicated that there 
was no kidney in the left renal area and the left 
ureter rose to the right renal area. The right kid-
ney was irregular with two groups of renal pel-
vis. In addition, in the right renal area, there 
was a 15.7 cm × 11.1 cm × 10.8 cm irregular 
cystic low-density liquid shadow in which many 
evenly separated lesions with small nodular cal-
cification in the edge can be seen. No abnormal 
enhancement was observed in enhanced scan 
(Figure 1A). The cervical MRI was performed 
because of a neck discomfort and it indicated 
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that the third and fourth, the sixth and seventh 
cervical vertebrae were fused due to congenital 
dysplasia. So the patient was transferred to our 
department for further examination and treat-
ment. Intravenous pyelography (Figure 1B): af- 
ter injecting contrast medium, there were two 
or three groups of renal pelvises in the right 
renal area. The corresponding ureters were 
merged into one that crossed the midspinal 

line and entered into the left side of bladder. 
There was no development in the left ureter 
running zone and no ureter entered into the 
right side of bladder. Cystoscopy: the left ure-
teral opening was clearly visible with normal 
peristalsis and urine spray. However, the right 
ureteral opening, peristalsis and urine spray 
were not observed. Ureteral retrograde radiog-
raphy (Figure 1C): in the right renal area, there 

Figure 1. Imaging findings. A. The arterial phase of CT scan. There was no kidney in the left renal area and the right 
kidney was irregular with two groups of renal pelvises. A 15.7 cm × 11.1 cm × 10.8 cm cystic low-density liquid 
shadow was in the right renal area, in which many evenly separated lesions with small nodular calcification in the 
edge could be seen. No abnormal enhancement was observed in enhanced scan. B. Intravenous pyelography. After 
injecting contrast medium, there were two or three groups of renal pelvis in the right renal area and the correspond-
ing ureters fused. There was no development in the left renal area. C. Ureteral retrograde radiography. In the right 
renal area, there were three groups of suspected renal pelvis, and the corresponding ureters merged to enter into 
the left side of bladder crossed the midspinal line. D. Antegrade radiography. There was no contrast agent down.
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were three groups of suspected renal pelvis, 
and the corresponding ureters were merged to 
enter into the left side of bladder crossed the 
midspinal line. In order to identify whether the 
irregular cystic low-density shadow was caused 
by cyst or hydronephrosis, puncture and drain-
age of the cystic mass was performed. The 
amount of drainage fluid was approximately 20 
ml per day. A review of the urinary color doppler 
ultrasound revealed that the cystic mass in the 
right renal area was disappeared and ante-
grade radiography indicated there was no con-
trast down (Figure 1D). Combined these exami-
nations, we considered that the left kidney was 
ectopic to the right side and fused with the ri- 
ght orthotopic kidney. Moreover, there was a 
repeated kidney existed. That is to say, there 
were three closely integrated kidneys and three 
groups of ureters in the right renal area. Three 
ureters were merged into one, crossed the mid-
spinal line and entered into the left side of blad-
der to urinate. The cystic lesion might be cau- 
sed by hydronephrosis of the repeated kidney 
and led to a loss of function.

Then, exploratory laparoscopic surgery was per- 
formed. Three groups of renal pelvis and ure-
ters and the puncture tube can be seen after 
the right renal area were exposed. After physi-
ological saline was injected into the fistula, the 
cystic mass was clearly localized and confirmed 
that it was caused by hydronephrosis of the 
repeated kidney (Figure 2). The other two fused 
kidneys enclosed the cystic lesion. After enlarg-
ing the cystic wall incision and aspirating the 
cyst fluid, the cyst wall was thick and irregular. 
Therefore, repeated non-functional kidney was 
removed, the corresponding ureter was block- 
ed and the fused internal membranes of the 

other kidneys were treated with electrocautery. 
The patient had less drainage after operation. 
On the fourth day, the renal color ultrasound 
was performed and indicated that the dark 
area in the right renal area was disappeared. 
Then, the drainage tube was removed.

Discussion

The normal kidney is located at the level of the 
second lumbar spine behind the retroperitone-
um and the renal portal faces inside. When the 
kidney is mature but fails to reach the kidney 
socket, it is called renal ectopia. Renal ectopia 
includes acquired renal ectopia and congenital 
renal ectopia [3]. Acquired renal ectopia, such 
as nephrospasia, has normal lengths of blood 
vessels and ureters. Congenital renal ectopia 
refers that the kidney stopped, overspeeded or 
was ectopic to the contralateral side during 
ascent including pelvic kidney, thoracic kidney 
and crossed ectopic kidney [4]. The lengths of 
blood vessels and ureters are often abnormal, 
but the ureteral opening of the bladder is usu-
ally normal [5]. Crossed renal ectopia means 
the kidney is displaced from one side to the 
contralateral side, but the ureteral opening is 
still on the primary side of bladder. The inci-
dence of crossed renal ectopia is 1/2000 and 
the ratio of men and women is about 2:1. 90% 
of crossed ectopic kidney is located under the 
contralateral kidney and fuses with it [6]. 
Patients with crossed renal ectopia often have 
other system abnormalities, such as hypospa-
dias, cryptorchidism, vaginal dystrophy, malfor-
mations of gastrointestinal and cardiovascular 
system, bone malformation and so on [7-9]. 
There are also cases of crossed renal ectopia 
combined with renal malignancy such as ne- 
phroblastoma reported in the literature [10, 
11]. Most patients are asymptomatic. However, 
ectopic kidney and blood vessels may cause 
obstruction and lead to hydronephrosis and 
stones [12, 13]. So some patients may have 
abdominal pain and masses. Other symptoms 
include pyuria, hematuria, urinary tract infec-
tion and so on [14].

At present, the diagnosis of crossed renal ecto-
pia mainly depends on imaging examination 
and the value of CT is particularly prominent. 
Plain and enhanced scan of CT could clearly 
show the relationship between renal pelvis, 
renal pedicle and other structures around the 
ectopic kidney. Urinary angiography could show 

Figure 2. Intraoperative condition. The 10 cm cystic 
mass in right renal area.
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the origin and walking of renal vessels, more-
over, urography could show the collection sys-
tem [15, 16]. Color doppler ultrasonography, 
intravenous urography (or retrograde urogra-
phy) and CT can be combined to diagnose 
crossed renal ectopia. Clinically, crossed renal 
ectopia needs to be differentiated from repeat 
kidneys and ureters with contralateral kidney 
absent. Most of the ectopic kidneys are well 
developed and located under the contralateral 
kidney. However, the ureter usually spans the 
spine and the ureteral opening is still on the  
primary side of bladder. Repeated kidneys are 
usually located in the upper pole of the ortho-
topic kidney, and only a few are located in the 
lower pole. Most are abnormal development. 
Repeated ureters descend on the ipsilateral 
side and the opening usually located below the 
normal ureteral opening or in the urethra, and 
sometimes combined with malformations, such 
as ureteral cysts [17].

Similar to the clinical features of the crossed 
renal ectopic reported in the literature, the 
patient in this case is a middle-aged man who- 
se initial symptoms were hematuria and pro-
teinuria. The presence of crossed ectopic kid-
ney was found by imaging examination, and it 
fused with orthotopic kidney. In addition, the 
patient had a congenital spinal deformity. Sp- 
ecifically, it is different from other case reports 
that our patient also had other urinary system 
malformation. There was a repeated kidney 
existed and it fused with ectopic kidney and 
orthotopic kidney. That is to say, there were 
three kidneys in total and they fused with each 
other so that it was unable to determine which 
kidney the repeated kidney was originated fr- 
om. It increased the complexity of the case and 
the difficulty of diagnosis and treatment.

The incidence of crossed renal ectopia is very 
low. Patients usually do not have obvious clini-
cal symptoms and most of them are diagnosed 
by autopsy. So there are only a few reports 
about the treatment of crossed renal ectopia 
and a complete and mature therapeutic system 
has not yet been formed. Generally, the treat-
ment is mainly based on the symptoms and 
accompanying diseases [18, 19].

In summary, the report about crossed renal 
ectopia is very rare and its diagnosis and treat-
ment need to be individualized and precise. 
The author believes that it is necessary to raise 
awareness of this disease by adding reports.
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