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CASE REPORT

Bilateral subdiaphragmatic kidneys 
with right‑sided renal malrotation
Al Shaimaa Fathi Elshetry*   

Abstract 

Background:  The subdiaphragmatic kidney is a positional variant of the uncommon cephalad renal ectopia, whereas 
renal malrotation refers to the anomalous renal hilar position. Both anomalies are rare, possibly under-reported, dis-
covered incidentally on radiological examinations since patients are often asymptomatic.

Case presentation:  This case report presents a unique renal anatomical variation in a 71-year-old female patient. 
A bilateral subdiaphragmatic renal ectopia coupled with right-sided renal malrotation, discovered accidentally on 
abdominal ultrasound (US), and confirmed by abdominal magnetic resonance imaging (MRI).

Conclusions:  The presented case of bilateral subdiaphragmatic kidneys associated with right-sided renal malrotation 
is rare and not previously described in the literature. Radiologists must be familiar with these renal anomalies that can 
be discovered on imaging performed for other indications. MRI can provide more anatomical data compared to US.
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Background
Cephalad renal ectopia is uncommonly reported renal 
anomaly; correspondingly, it is considered the rarest type 
of renal ectopy, and its subdiaphragmatic type is scarce 
[1, 2]. Renal malrotation is also a rare condition that often 
develops in association with renal ectopia [2].

High renal ectopia was commonly reported in males 
and on the left side. Unilateral subdiaphragmatic kidney 
had been reported as an isolated developmental anom-
aly, discovered incidentally on routine imaging evaluat-
ing other conditions  [1, 3–5]. Parmar et al. [6] reported 
an instance of bilateral subdiaphragmatic kidneys in 
a 5-year-old boy associated with a ventral hernia and 
omphalocele.

Cephalad renal ectopia and renal malrotation, without 
urinary tract complications, are benign conditions, often 
asymptomatic, and discovered accidentally, contributing 
to underestimate their actual incidence [1, 7]. In most 

cases, renal structure and function are normal, so surgery 
or biopsy is not required [6].

Despite being a rare condition, the possibility of sub-
diaphragmatic renal ectopy should be considered if a 
kidney is not seen at its normal position, and in the dif-
ferential diagnosis of thoracic masses in chest radiogra-
phy [5, 6]. Similarly, in the case of renal malrotation, a 
pelvic mass that could displace the kidney and rotate its 
hilum should be excluded [2].

The present case of bilateral subdiaphragmatic kidneys 
combined with right-sided renal malrotation is probably 
the first of its kind. Searching the literature revealed no 
similar case of these anomalies in combination.

Case presentation
A 71-year-old female patient with chronic intermittent 
right-sided upper abdominal pain was referred to the 
radiology department. A routine abdominal ultrasound 
showed that both kidneys were in a higher position than 
normal, behind the liver and the spleen (Fig. 1a, b). High 
renal ectopia was suspected. Right-sided renal malrota-
tion was also noticed (Fig. 1b). Hepato-splenomegaly and 
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solitary gallbladder (GB) stone with GB wall thickening 
were the other observations. No other abdominal lesions 
were identified.

A week later, an abdominal magnetic resonance imag-
ing (MRI) scan was performed. Bilateral subdiaphrag-
matic renal ectopia was confirmed; both kidneys were 
located below the diaphragm, postero-superior to the 
liver, and the spleen (Fig.  2a). Right-sided renal malro-
tation was observed, with the right renal hilum directed 
anteriorly (Fig.  2b), whereas the left renal hilum was 
normal in position (Fig.  2c). The size of both kidneys 
was average. The diaphragm was intact and normal in 
position with no evidence of diaphragmatic defects or 
eventration. Moderate enlargement of both liver and 
spleen and GB wall thickening with a single GB stone 
were detected. No other abdominal abnormalities were 
observed. According to the imaging findings, the symp-
tom of the patient was not related to the presented renal 
anomalies. Most probably, chronic calcular cholecystitis 
was the cause of her symptom.

Discussion
During embryological development, both kidneys lie in 
the pelvis. At sixth to ninth weeks of gestation, each kid-
ney gradually migrates cephalad from the pelvis to reach 
its renal fossa. During the renal ascent, both kidneys 
rotate 90-degree antero-medially, and the hila become 
directed medially [2].

A high renal ectopia is assumed as a congenital anom-
aly in the absence of traumatic diaphragmatic defects 
[8]. It occurs due to excessive cephalad renal migration 

during renal development. Usually, renal rotation is com-
plete with normally positioned renal hilum and pelvis [2]. 
Furthermore, high renal ectopy may develop after birth; 
Zolotas and Krishnan [8] reported an interesting case of 
post-natal subdiaphragmatic migration of the right kid-
ney in a 3-month male infant.

Renal malrotation results from defective rotation of 
the kidney and its hilum during renal cranial migration 
[9]. It frequently occurs in association with renal ectopy; 
however, isolated cases still happen [2]. Renal malrota-
tion was classified into four types depending on the renal 
hilum position:

Type 1: non-rotation, the renal hilum is located in the 
ventral position
Type 2: incomplete rotation, the renal hilum has a 
variable position between the normal medial and 
ventral positions
Type 3: reverse rotation, the hilum is directed later-
ally
Type 4: hyper-rotation, the hilum is positioned pos-
teriorly. Non-rotation and incomplete rotation are 
the most common types [7].

In the presented case, the right kidney had undergone 
non-rotation as its renal hilum faces anteriorly. The diag-
nosis of renal malrotation and most ectopic kidney cases 
can be achieved on abdominal imaging [2, 7]. As previ-
ously reported, bilateral subdiaphragmatic kidneys were 
discovered on abdominal ultrasound [6]. MRI provides 
high-resolution anatomical details that significantly 

Fig. 1  a Sagittal ultrasound image showing the subdiaphragmatic position of the right kidney (thick arrow) posterior to the liver (arrowhead) 
with anteriorly located right renal hilum (star). b Sagittal ultrasound image showing the subdiaphragmatic location of the left kidney (thick arrow) 
posterior to the spleen (arrowhead) with normally located left renal hilum (star)
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improve the evaluation of renal positional and rotational 
anomalies [10]. In the current case, the sonographic find-
ing of high renal ectopia and right-sided renal malrota-
tion was confirmed by MRI.

This case provides evidence that subdiaphragmatic 
renal ectopia and renal malrotation can co-exist. This 
unique and rare constellation of anomalies can be 
explained by the ultimate association of the processes of 
renal ascent and rotation during renal organogenesis [2].

Conclusions
A case of bilateral subdiaphragmatic kidneys associ-
ated with right-sided renal malrotation, which has no 
analogous case in the literature, is presented. The actual 
incidence of subdiaphragmatic renal ectopia and renal 

malrotation is indeterminate. However, radiologists 
must be familiar with these renal anomalies that can be 
discovered incidentally. MRI can provide more detailed 
anatomical data compared to US.
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Fig. 2  a Coronal T2-weighted MR image demonstrating the subdiaphragmatic position of both kidneys (white arrows). b Axial T2-weighted MR 
image demonstrating the anterior direction of the non-rotated right renal hilum (star). c Axial T2-weighted MR image at a higher level, showing the 
normal medial position of the left renal hilum (star)
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