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ABSTRACT
Introduction. Variations in the urogenital vascular anomalies in the abdomen are common. However, they warrant attention 
due to their importance in operative, diagnostic, and endovascular procedures. 
Aim. The aim of this article is to show an example of a patient with rare kidney and vessels anomalies. We want to prove that 
those anomalies contributed to development of urolithiasis in this case.
Description of the case. During dissection of abdomen in a female cadaver, unique vascular anomalies and a position disorder 
of both kidneys were observed. 
Conclusion. Vessel abnormalities were congenital and appeared simultaneously with renal dystopia. Both anomalies could 
contribute to stone formation and nephritis. Understanding of the urogenital anatomical variations and their relations to adja-
cent structures is significant during surgical and radiological procedures.
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Introduction
Congenital abnormalities of kidney and urinary tract 
occur in 3.3%-11.1% of the population.1 Renal malrota-
tion is a rare congenital variation of kidneys and hilum 
position, more common in males, with a prevalence of 
1 in 2000 autopsies. The process of nephrogenesis is im-
portant to understand since most developmental abnor-
malities arise during the period of nephron formation. 
The sensitive exposure window, consisting of prenatal 

or postnatal periods of structural and functional devel-
opment of the kidney, during which chemical agents or 
trauma may lead to kidney damage.2 Congenital anom-
alies of kidney and urinary tract occur approximately 
20,7 per 10 000 births according to the Polish Registra-
tion of Congenital Anomalies.3

Renal dystopia is a position disorder of the one or 
both kidneys, which is associated with disturbances in 
the process of their ascending, in other words they do 
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not reach their target location. One-sided dislocation 
is the inhibition of the kidney through its natural path 
of ascending. Cross displacement is a change in the di-
rection of ascend. The kidney is then situated in an ab-
normal position outside its natural ascending path.4 
Displaced kidneys are more frequently located on the 
left side (80% of cases), characterized as hypoplastic and 
have an imperfect turn. The length of renal vessels and 
ureters are appropriate to the location of kidneys.5

Urolithiasis is a multiple and intersectional disease 
which results from multiple interactions between geo-
graphical, climatic, ethnic and genetic factors. The de-
velopment of urolithiasis can be also induced by lifestyle 
factors such as eating habits or decreased intake of fluid. 
Hormonal or anatomical abnormalities also influence 
its pathogenesis.6,7,8

Aim
The aim of this article is to show an example of a pa-
tient with rare kidney and vessels anomalies. We want to 
prove that those anomalies contributed to development 
of urolithiasis in this case.

Description of the case
Presented case showing rare kidney and vascular anom-
alies was found in corpse of the prosectoring collection 
of the Department of Human Anatomy University of 
Rzeszow during dissection of 64 years old women. Un-
fortunately, we were not be able to obtain more infor-
mation about the history of hospitalization and death 
of that woman.

Renal dystopia in patient
The observed position of the kidneys indicates a devel-
opmental defect ‒ malrotationduring normal fetal de-
velopment, the kidneys migration from the sacral to 
the lumbar region, caused by the growth of the posteri-
or abdominal wall is followed by rotation. In this case, 
the kidneys did not rotate properly by 90 degrees, hence 
their hila point upwards, not medially. 

Morphological changes in the left kidney
Smaller than the right one, with following dimensions 
‒ longitudinal dimension: 7 cm, transverse dimension: 
3 cm, sagittal dimension: 3.5 cm. The thickness of the 
parenchyma was smaller than on the right side. We ob-
served dilatation of pyelocalyceal system and abnormal 
arrangement of vessels in the hilum (extra renal arteries 
running in front, artery bifurcating in front of the hilum 
between the pelvis) (Fig 1-3). Comparing to correct and 
most common variant, the left kidney has a greater lon-
gitudinal dimension than the right, it is slightly thicker 
and lies higher than the right one.

The left ureter run between two branches of the re-
nal artery in the hilum, then descended downwards cov-

ered with colonic vessels, on the psoas major muscle, 
lied laterally from the common iliac vessels, without 
crossing them. Moreover, the left colon artery run di-
rectly on the left ureter, which is laterally displaced from 
the correct position, and which may have caused addi-
tional compression and impeded the urine flow even 
more (Fig 2). During the widened ureter opening we 
found a stone. After the kidney was cut transversely and 
dilated, we saw multiple stones as well.

Fig. 1. Arteries anomaly, Courtesy of Chair of Anatomy
1 – right renal artery, 2 – left renal artery, 3 – right common 
illiac vein, 4 – left ureter, 5 – left common illiac vein, 6 – left 
renal vein, l – inferior vena cava

Fig. 2. Veins anomaly, Courtesy of Chair of Anatomy 
1 – vena cava inferior, 2 – right renal vein branch, 3 – right 
renal vein branch, 4 – right common illiac vein, 5 – left 
renal vein branch, 6 – left renal vein branch, 7 – left 
common illiac vein; yellow arrows – ureters (the left – 
significantly widened along its entire length) 

Morphological changes in the right kidney
Bigger than the left one, with dimensions ‒ longitudi-
nal dimension: 8 cm, transverse dimension: 6 cm, sagit-
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(the right common iliac vein is 20 cm long, while the 
left ‒ 28 cm) joined into a short inferior vena cava above 
the renal arteries (at the level of the first lumbar verte-
bra L1). The left renal vein entered the left common iliac 
vein. The dissection also showed that the renal veins en-
tered the inferior vena cava at an acute angle, so they do 
not form a typical „cross pattern”. When it comes to lon-
ger common iliac arteries in this case ‒the length of the 
right and left arteries is 10 cm (to compare, the average 
length of the common iliac arteries is 5 cm).10 Survived 
and accessory vessels pressed on the ureter and impeded 
the flow of urine from the kidney pelvis.

Discussion
The renal anatomy and its development are complex. 
This complexity is associated with numerous variations. 
Each renal variation has its own clinical and surgical im-
portance

Frequently, malrotation of the kidney with vascu-
lar aberrations predisposes patients to renal or ureter-
al obstruction, with consequent upper tract infections, 
stone formation, and abdominal pain; other common 
symptoms are hypertension and renal disorders, or even 
kidney failure. Urine in some cases may flow backward 
from the bladder to the kidney, leading to vesicoureteral 
reflux and kidney scarring. 

Although renal dystopia is not the most common 
anomaly to deal with, urologists and surgeons should 
be aware of its sometimes even unexpected occurrence 
during their practice. More frequent pathology is horse-
shoe kidney (incidence of renal stones about 20% ‒ 40%) 
and ectopic kidney – ectopic pelvic, crossed ectopic 
fused or separate (about 37% has insignificant residual 
fragments while normal kidneys ‒ 18,5%).11,12 Such cases 
need special approach in treatment. According to the al-
gorithm the management depends on the stone(s) size, 
density in Hounsfield Units (HU), occurrence and type 
of vessels anomalies, kidneys number and location and 
urinary tract drainage. The final surgical procedures are 
percutaneous nephrolithotomy (PCNL), retrograde in-
trarenal surgery (RIRS), extracorporeal shock wave lith-
otripsy (ESWL), laparoscopic pyelolithotomy (LP).11 

More complicated cases might need more modern 
procedures using robots such as robotic pyelolithoto-
my.13 We have to be aware of possibility of rare kidney 
anomalies occurrence such as kidney malformations in 
our practice and detect them to provide complications 
during surgery and other following diseases. There are 
modern and precise procedures which we should use in 
such rare and complicated cases to decrease the risk of 
complications related to abnormal kidney location or 
vessel anomalies.

Kidneys rotation and vessel formation occur in the 
same time during embriological development.14,15 Vessel 
abnormalities were congenital and appeared simulta-

tal dimension: 4.5 cm. The thickness of the parenchyma 
was greater than that of the left kidney uneven, lumpy 
and rough surface indicated chronic inflammation. 
We noticed also abnormal arrangement of the vessels in 
the hilum (an extra renal artery that runs to the low-
er pole of the kidney) (Fig 1-3). Enlargement of the 
size, greater thickness of the parenchyma and the ure-
ter with a lumen of the correct diameter may indicate 
that the kidney has compensatively grown and has par-
tially taken over function of the left kidney. Course of 
the right ureter is placed normally, it exited the kidney 
cavity rearward from the vein and artery, then run on 
the psoas major muscle, forward from the common il-
iac vessels.

Fig. 3. Diagram of vessel anomaly (picture does not reveal 
correct proportions; some irrelevant vessels were omitted; 
author: Anna Pliszka)
RK – right kidney, LK – left kidney, AA – abdominal aorta, 
RRA – right renal artery, LRA – left renal artery, IMA 
– inferior mesenteric artery, LCA – left colic artery, SB – 
sigmoid branches, SRA – superior rectal artery, RCIA – right 
common iliac artery, LCIA – left common iliac artery, IVC 
– inferior vena cava, RRV – right renal vein, LRV – left renal 
vein, RCIV – right common iliac vein, LCIV – left common 
iliac vein, ROV – right ovarian vein, LOV – left ovarian vein 

Vascular anomalies
We found additional renal arteries and veins, high joint 
of common iliac veins, and longer common iliac arter-
ies (Fig. 1-2). The kidney was primarily vascularized by 
the branches of the common iliac artery when entering 
the lumbar region, it obtained vascularization from the 
abdominal aorta, while the branches originating from 
the common iliac artery disappeared.9 Each kidney has 
an additional renal artery that extends from the abdom-
inal aorta. We also observed long common iliac veins 
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neously with renal dystopia. Concluding, both anoma-
lies contribute to kidney or ureteral obstruction, with 
consequent upper tract infections, stone formation and 
nephritis.16‒18 Abnormal position of kidneys and abdom-
inal vessel anomalies represent indirectly a risk factor 
for urinary tract diseases. The diseases are recurrent 
urinary tract infections and secondary development of 
urolithiasis due to the abnormal passage of the upper 
urinary tract.11,19,20

Conclusion
The nephrolithiasis could appear due to incorrect po-
sition of the kidney associated with presence of addi-
tional blood vessels impeded urine flow to the bladder 
and caused urine retention in renal pelvis. This process 
not only contributed to upper urinary tract distension, 
but also to the formation of stones. Uneven, rough sur-
face, size enlargement and parenchyma thickening are 
obvious post‒mortem evidence that patient underwent 
nephritis; we can conclude that it was caused by neph-
rolithiasis due to the dystopia. 

On second thought, vascular anomalies could si-
multaneously be a risk factor for urolithiasis. The ab-
normally located vessels pressed on the ureter and led 
to urine flow perturbation. That process caused urine 
retention, which leads to urolithiasis. Moreover, in that 
variant of the disease’s etiology, retention should have 
been also in renal pelvis so that fact explains its disten-
sion, kidney stones and nephritis.
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