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ABSTRACT: Most Anatomical textbooks describe the kidney’s blood supply by a single artery.

However, the existence of additional renal arteries is quite common; about one in four people possess more than one renal
artery. Since the incidence of additional renal arteries, can vary according to the ethnic origin of the individual. The objec-
tive of the present study was to define the incidence and the distribution of additional renal arteries in a Greek population
and comment on the possible complications they might cause to the individual during surgical interventions, especially in
cases of renal transplantation. Angiographies (n=215) were performed prior to renal donation for transplantation. Cases
with single kidney or kidney failure were excluded. Digital subtraction angiography and 3D reconstruction from computer
tomography were used for the images. Additional renal arteries were found in 27.4% of Greeks, more in males (28.9%)
than in females (22.4%). Compared to other population groups there are a number of differences in sides and percentages
within the Greek population. Surgeons performing renal transplantations should be well aware of the layout of the arteries

supplying the kidneys as well as their variation in different ethnic groups.
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INTRODUCTION

Kidneys usually get their blood supply by the renal
artery, arising from the aorta and terminating in the
kidney. There are cases though when more than one
renal artery can be found. The first systematic at-
tempt to study the frequency of occurrence of renal
vascular variations was that undertaken by the Ana-
tomical Society of Great Britain and Ireland as far
back as 1890". The term «additional renal artery» was
first established by Satyapal®®, and by replacing terms
like «accessory», «aberrant», «anomalous», «super-
numerary», «supplementary» and «multiple», it was
used as a more comprehensive expression in describ-
ing renal arteries, other than the main one*>678%10,

Additional renal arteries are not uncommon; they
appear in about 25 to 30% of the general popula-
tion®”#1! and represent persistence of the embryonic
pattern®31112,

It is important to remember that renal arteries are
end arteries, that do not intrarenally anastomose and
each one feeds only a segment of the kidney’s paren-
chyma. Because of that the occlusion or obstruction
of the blood flow in one of them may cause segmen-
tal ischaemia with subsequent hypertension®78131415,
On the contrary, veins do anastomose and that is why
variations of the veins are not so important and may
be tied *'°.

Additional arteries may be equally™" or differ-
ently? distributed between the two kidneys. Addition-
al veins are more common on the right kidney'* and
they do not necessarily correspond to the number of
the arteries’.

The incidence of additional renal arteries, vary ac-
cording to the ethnic origin of the individual®. Indians
show an incidence of 17.4 %, coloured 18.5%, Cauca-
sians 35.3% and the Africans as high as 37.1%%°.
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Table 1. Additional renal arteries for males and females.

One Two Three Any
Sex All Single artery additional additional additional additional
artery arteries arteries arteries
Males 166 (100%) 118 (71.1%) 36 (21.7%) 11 (6.6%) 1(0.6%) 48 (28.9%)
Females 49 (100%) 38 (77.6%) 10 (20.4%) 1 (2%) _ 11(22.4%)
Total 215 (100%) 156 (72.6%) 46 (21.4%) 12 (5.6%) 1(0.5%) 59 (27.4%)

percentages

Following the evolution in the fields of urology
and vascular surgery including the interventional ra-
diological procedures and renal transplantations, the
value of a report of renal artery variation is increas-
ing.

The objective of the present study was to define
the incidence and distribution of renal artery varia-
tions within the Greek population and comment on
the possible complications that arise during or after
surgical interventions, especially in cases of renal
transplantation.

MATERIALS AND METHODS

Three centres covering the greater part of Greece, the
Department of Anatomy of Democritus University
of Thrace and the Radiology Departments of Athens
and Thessaloniki Medical Schools, were involved in
this study. A total of 215 adults, 166 males and 49
females with their age ranging between 19 to 68 years
(mean 51.43, SD+20.05) were submitted to angiog-
raphies prior to donation for renal transplantation.
Individuals selected for this study were of general
good health, with both kidneys functioning properly.
The selection was done prior to the angiography. For
the creation of the images digital subtraction angiog-
raphy and 3D reconstruction from computer tomog-
raphy were used. The angiograms were then analysed
again for this study, with the number of renal arteries
per kidney recorded.

RESULTS

Percentages were calculated and are presented in
Table 1. As it is shown, the overall percentage of ad-
ditional renal arteries in the group studied was over
27%.

The incidence of additional renal arteries was
higher in males (28.9%) than in females (22.4%).

One additional renal artery was detected in 21.4%
of the subjects, two additional arteries in 5.6% and
three in only one of the cases (0.4%).

Figures are showing additional renal arteries from
our group (by digital subtraction angiography, Figure
1, and three dimensional reconstruction from a com-
puter tomography, Figure 2).

DISCUSSION

The selection of the subjects did not include other
clinical data or specific diseases other than that men-
tioned before since no such data were available to us.
This and the relatively limited number of subjects is
why there is no regional distribution.

Satyapal et al.?, reported that additional renal
arteries were found more often in males (33.1%)
than in females (20.2%). In our cases additional re-
nal arteries were also detected more often in males
(28.9%) than in females (22.4%) although the differ-
ence between sexes was smaller.

There is no definite limit to the number of ad-
ditional renal arteries; although more than three
seems to be very rare. Rossi et al.”” reported a case
with seven renal arteries while Kinnunen et al.” re-
ported another with ten additional renal arteries. In
addition, their distribution between the two kidneys
can vary significantly, with no particular pattern to
follow?™15 |

In our series, one additional renal artery was found
with double incidence on the right side (40.8%) than
on the left (20.4%). Two additional arteries were
found on the left side in three individuals, on the
right side in one, while in four persons there was an
equal distribution in both kidneys.

Additional renal veins are rare on the left kidney
occurring in only 1-2,6% while they are common on
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Figure 1. Digital subtraction angiography depicts two renal
arteries supplying the right kidney (arrows).

the right one at 25-26%'4'8. The variations of the
veins are not as important as in arteries and gener-
ally, most veins can easily be tied up without caus-
ing any harm, because they anastomose®'s. The right
renal vein is considerably shorter than the left one
and the length of a renal vein can be a limiting tech-
nical factor during the recipient operation, that’s why
several large centres have reported that they perform
only left sided nephrectomies laparoscopically'.

The occurrence of additional renal arteries can be
a problem for the surgeon because in contrast to the
veins, they do not anastomose intrarenally and each
one nourishes only a segment of the kidney’s paren-
chyma31112161920 The occlusion or obstruction of the
blood flow in any of the arteries would cause an in-
farction at the corresponding segment®”!'4152!, There-
fore an arterial complication should be suspected in
cases when hypertension develops postoperatively*.

Furthermore, renal transplantations require the
detailed knowledge of renal vessels and an angiog-
raphy is performed routinely preoperatively. The in-

Figure 2. Three dimensional reconstruction from a com-
puter tomography angiography shows the medial side of
the right kidney and depicts a lower pole right renal ar-

tery.

crease in the number of renal transplantations meant
more angiographies were performed and a higher
number of additional renal arteries were discov-
ered2,6,14,15,23.

Another complication may arise when one of the
additional renal arteries penetrates into the lower
part of the kidney where it can constrict the upper
part of the ureter and lead to hydronephrosis’>,

In 215 Greeks, the overall incidence of additional
renal arteries was 27.4%. Although, as far as we know,
this is the first study assessing the incidence of addi-
tional renal arteries in Greeks, further studies with
more individuals should be done in order to verify the
exact percentages in the Greek population.
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Ayyeroygaquxt extipnon TaQaAlaydv T1g VEQOLXS 0.QTNQLAS 0TOV EAANVIXO TANBvouo

Xoptotog IMamwahovrdg!, Ahinn @iora!, Kk ITiotetov-Toundxn?, Baoiing E. Kovhoviiag?,
HMog N. MrpouviCocd®, TTavoryunmg Agyvotov?, ©@Eomic Anuntoiov!

'Eoyaatijoto Avarouiag, latouxij Xyo, Anuoxoiteto [lavemiotijuio Oodxng
Turjua Axtivobegamevtinic Oyxoloyiag, Nocdoxoueio AXEIIA, Agiarotéleto I[lavemioriuio Osooalovinns
SEgyaotijoto Axtivodoyiag, latouxij Zyolsj, [lavemiotiuio AOvdy

INEPIAHWH: To teQuo06teQ0 AVOTOULRA OUYYQAUUOTO TTEQLYQAQOUY TNV CUUATWOT] TOV VEPQEOU OV CUVTELOUUEVY QT
wio aptmoio. H UmapEn Suwg emutoéobeTmv VEQOIXMDY 0QTNOLDV EIVaL AQRETA OUYVY OOV TEQITOV EVOS OTOVS TECOEQLS
avBpwmovg drab€ter Tavm amd pio. Kabdg M ovyvotnto emmoSofetmv vepourmyv aQtoldy eE0QTdToL ®aw ortd TV QUAE-
TN TEOEAEVON O OROTOS TNE TUQOVOUS UEAETNG NTAY ALPEVOS VOL ROBOQLOTEL 1) GUYVOTITOL KA 1] ROTAVOUT| VITEQAQLOUWY
VEQPOIXWDV CLOTNOLWV OTOV EAMVIXG TANBUOUS %O APETEQOV VO EVTOTIOTOUV TOOVES EMITAOXES TTOV 1) VITatEY TOUS WITOQET
vaL €YEL, LOLOITEQU OE TEQUTTMOELS XELQOVQYIRMV ETEULACEMV RO TTLO ELOLRA OTLS UETAUOOYEVOELS VEPQUV.

“Eywav 215 ayyeloypogpies vmoynplov doTmv Yol LETOUOOYEVOT. ATORAEIOTNROV TEQUTTMOELS UE UOVHON VEQQES 1 UE
vepErn averdoxreta. Or nEBodoL TS PYNPLARTS APALOETIRNG ALYYELOYQOPLOS HOL TNS TOLOOLAOTOTNG VOROTAULOREVNG X ON-
OLUOTTOL|OMHOY YL TNV TTOQAYOYN TOV ELROVMYV.

Emmnopdobeteg vepoinés apmoeieg fodnrav oto 27,4% twv EMivav, 28,9% otoug dvtoeg now 22,4% oTig yuvoireg.

e oy€on ue peréteg AMMMY OELRMV TAQATNEOVVTAL UKQES OLAPOQES OTNV TAEVQA %L OTA TOGOOTA OTOV EAANVIXG TTAN-
Buoud. Ot xeLROVEYOT TMV UETOUOOYEVOEMV VEPEMV Bl TEETEL VO YVWQEITOUV TO S{XTVO AULUATWONE TWV VEPQDV RO TOV
LoV TOV ATT6 TO PUOLOAOYLHO RABMS KO TTOLO BEMQEEITOL TO PUOLOAOYIXO OE OLAPOQETIHES PUAETIRES OUAOES.

AéEeig Kletdid: Ayyetoyoapia, Emimooobetes vepoixés aotnoies, Metaudoyevon.
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