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ABSTRACT
AIM
To study the variations in the arrangement of renal hilar structures in human cadavers which are observed in anteroposterior
direction.
MATERIALS & METHODS
Forty two (42) embalmed cadaveric kidneys are observed for studying the variations, the renal hilar structures arrangement
and for branching of renal vessels. The number of branches of renal artery, number of supernumerary renal arteries &
arrangement of structures at the hilar and prehilar region is studied.
RESULTS
In the present study, 29 kidneys were having normal renal arteries, whereas 13 kidneys were having the supernumerary renal
arteries. In these 29 kidneys group, 15 kidneys (51.7%) were having common pattern of renal hilar structures, arrangement
is RV-RA-RP in an anteroposterior direction. In 7 kidneys (24.1%), AD & PD of RA are present in between the RV & RP. In 4
kidneys (13.4%), RV is present in between AD, PD of renal artery.
CONCLUSION
Information about the arrangement of renal hilar structures is very important for general surgeons, urologists & transplant
surgeons because this knowledge minimises the intraoperative & postoperative complications.
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INTRODUCTION: Hilum of the kidney is a depression/slit
like opening through which vital structures enter or leave the
organ.(1) Hilum of the kidney lies about 5 cm away from the
midline, its upper pole lies 2.5 cm and lower pole lies 7.5 cm
away from the midline.(2,3) Hilum of the kidney leads into a
central sinus, lined by renal capsule and it is filled by renal
pelvis, renal vessels & renal fat. At the hilum of kidney, usual
arrangement of structures is renal vein, renal artery, renal
pelvis anteroposteriorly.(4) There are so many old reports
describing the variations in disposition of renal hilar
structures. Usually one branch of renal artery and a
corresponding tributary of renal vein may pass behind the
renal pelvis.(1)
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In a two thirds of the population, each kidney has a
single renal artery but according to Standring et al, single
renal artery is present in 70% of population.(4) Accessory
renal arteries are present in 30% of the individuals, they
enter into the hilum/upper pole/lower pole of kidney.(4)
Knowledge of structures at the renal hilum is necessary prior
to any surgical intervention of the kidney. Several kidney
disorders lead to prolonged hospitalisation and death. In
renal surgeries like radical nephrectomy, laparoscopic partial
nephrectomy, knowledge of renal hilar structures
arrangement is important because these procedures require
ligation/clamping of renal vessels and it is necessary during
the procedure.(5) Clamping of individual structure is more
comfortable than en-bloc clamping of all structures at the
hilum of kidney.(6) Nowadays, laparoscopic partial
nephrectomy is a very popular procedure as this procedure
has less complications.(7) During endopyelotomy procedure
of a kidney, knowledge of arrangement of renal hilar
structures is very beneficial, it minimises so many
complications during surgical procedure.
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Studies performed on topographic arrangement of renal
hilar structures are very less, so we are studying the
arrangement of renal hilar structures in Andhra Pradesh
population of South India.
MATERIALS & METHODS: The present study was
undertaken to observe the arrangement of structures in hilar
region of kidney. 42 (21 right, 21 left) embalmed cadaveric
kidneys from the Department of Anatomy, Government
Medical College, Ananthapuramu & Andhra Medical College,
Visakhapatnam were observed in this study. Hilum and the
prehilar region of each kidney dissected carefully to study
the arrangement of structures and the division pattern of the
renal vessels.
Type A
- Renal Vein.
- Renal Artery.
- Renal Pelvis.
No. of Kidneys
=15/29(51.7%).
Right =8/15, Left =7/15.

Type B
- Renal vein.
- AD of Renal Artery.
- PD of Renal Artery.
- Renal Pelvis.
No. of Kidneys
=7/29 (24.1%).
Right =4/7, left =3/7.

The arrangement of renal hilar structures is observed
0.5 cm from the anterior lip of hilum. Division of renal vessels
is also observed at the hilum. In most of the cases, renal
artery is divided into anterior & posterior divisions. Few no.
of cases show anterior trunk of renal artery in an anterior
most position at the hilum. In our study, we are observing
the arrangement of hilar structures in kidneys with
supernumerary renal arteries and kidneys without
supernumerary renal arteries.
OBSERVATIONS: The following types of structural
arrangements at the renal hilum were observed. They are 4
types-A, B, C, D.

Type C
- AD of Renal Artery.
- Renal Vein.
- PD of Renal Artery.
- Renal Pelvis.
No. of Kidneys
=4/29 (13.7%).
Right =2/4, Left =2/4.

Type D
- AD of Renal Artery.
- Renal Vein.
- Renal Pelvis.
- PD of Renal Artery.
No. of Kidneys
=3/29(10.3%)
Right =2/3, Left =1/3.

Table 1: Showing Arrangement of Hilar Structures in Kidneys
with Normal Renal Arteries From Anterior to Posterior
Type A

Type B

Type C

-Renal vein.
-Superior accessory renal
artery.
-Renal artery.
-Inferior accessory. Renal
artery.
-Renal pelvis.
No. of kidneys = 5
/13(38.4%).
Right =3/5, Left =2/5

-Renal Vein.
-Accessory renal artery.
-AD of Renal Artery.
-PD of Renal Artery.
-Renal Pelvis.
No. of kidneys = 3/13
(23%)
R=2/3 & L= 1/3.

-AD of Renal Artery.
-Renal Vein.
-Accessory Renal artery.
-PD of Renal Artery.
-Renal Pelvis.
No. of kidneys = 3/13
(23%).
R = 1 /3 & L= 2/3.

Type D
-Accessory Renal Artery.
-AD of Renal Artery.
-Renal vein.
-PD of Renal artery.
-Renal Pelvis.
No. of kidneys = 2/13
(15.6%).
R = 1/2 & L= ½.

Table 2: Showing Arrangement of Hilar Structures in Kidneys
with Accessory Renal Arteries from Anterior to Posterior

Fig. 1: Showing Type A pattern of
Renal Hilar Structures Arrangement

Fig. 2: Showing the Type B pattern of
Renal Hilar Structures Arrangement
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Fig. 3: Showing the Type C pattern
of Arrangement of Renal Hilar Structures


Fig. 4: Showing the Type D pattern of
Renal Hilar Structures Arrangement
DISCUSSION:

In our study, totally 42 kidneys were observed for
arrangement of Hilar structures. In these 42 kidneys,
29 kidneys (69%) were having normal renal arteries,
whereas 13 kidneys (31%) showed accessory renal
arteries. In 29 kidneys, 51.7% (15 in no.) of kidneys
show normal arrangement of Hilar structures. 24.1%
of kidneys (7 in no.) show two divisions of renal
arteries were present in between renal vein & renal
pelvis. In 13.7% of kidneys (4 in no.), renal vein was
present in between the 2 divisions of renal artery and
renal pelvis was present behind the posterior division
of renal artery. In 10.3% of kidneys (3 in no.), renal
vein & renal pelvis were present in between 2
divisions of renal artery.

According to Sanjay Kumar Sinha et al,(8) in 20% of
specimens, 2 divisions of renal artery were present in
between RV & RP, but in this study, 24.1% of





specimens show 2 divisions of RA were present in
between RV & RP; in 12.5% of specimens, RV was
present in between AD, PD of RA; but in present
study, in 13.7% cases RV was present in between AD,
PD of RA; in 7.5% specimens, PD of RA was present
posterior to the RP; but in this study, 10.3%
specimens show PD of RA is present behind the RP.
In total 42 kidneys, 13 kidneys (31%) show accessory
renal arteries. In 38.4% of kidneys (5 in no.), in
between the renal vein & renal pelvis; superior &
inferior accessory renal arteries & main renal artery
were present in order. In 23% of kidneys (3 in no.),
in between the renal vein & renal artery; accessory
renal artery, anterior & posterior divisions of renal
artery were present in order. In 23% of kidneys (3 in
no.), in between the anterior division of renal artery
and renal pelvis; renal vein, accessory renal artery,
posterior division of renal artery were present in
order. In 15.6% of kidneys (2 in no.), in between the
accessory renal artery & renal pelvis; anterior division
of renal artery, renal vein, posterior division of renal
artery were present in order.
These variations of renal hilar structures were not
mentioned in any standard textbooks of Anatomy, but
these variations were encountered during routine
cadaveric dissections. Usually, right renal vein
develops from a single anastomotic venous channel
but the left renal vein develops from multiple
anastomotic venous channels. So these renal hilar
structure variations are more common on left side.
Knowledge of anatomy about renal pelvis &
ureteropelvic junction is very important because the
obstruction of this region is very common. This
obstruction is due to compression by renal
vessels(9,10,12) as well as defects in rotation of kidney
during development is also one of the common
reason for abnormalities in arrangement of renal hilar
structures. Incomplete rotation of kidney also results
in obstruction of renal pelvis/pelviureteric junction by
renal vessels.(11)
During
nephrectomy/partial
nephrectomy
procedures, clamping of renal vessels & renal pelvis
is performed individually because AV fistula develops
as a late complication in postoperative period.
Especially during interpretation of renal angiograms,
any variations of renal hilar structures make reporting
difficult, and it is a very difficult task for the
radiologists.(12,14)
Variations of renal hilar structures are very important
to the urologists, because during surgery it results in
various intraoperative & postoperative complications.
In recent days, renal transplantation procedures are
performed very commonly. In this setting, knowledge
of renal hilar structures variations are very
important.(15) A variation in the pattern of renal hilar
structures leads to overcrowding of structures at
renal hilum.(16,17) and this pattern confuses the
surgeon and it is very challenging surgically to dissect

J. Evid. Based Med. Healthc., pISSN- 2349-2562, eISSN- 2349-2570/ Vol. 3/Issue 69/Aug. 29, 2016

Page 3762

Jebmh.com
at hilar region as it may cause surgical trauma to
these structures and lead to surgical emergency
especially during laparoscopic partial nephrectomy,
partial
nephrectomy,
radical
nephrectomy
procedures.(18,19,20)
CONCLUSION: Anatomical knowledge of renal hilar
structures arrangement is very important because in recent
days several surgeries like partial nephrectomy, laparoscopic
partial nephrectomy, nephrolithotomy, endopyelotomy, etc.
are performed very commonly due to several reasons by the
general surgeons, urologists, renal transplant surgeons.
Prior to surgery, knowing of pattern of renal artery divisions,
arrangement of renal hilar structures minimises the
development of various intraoperative & postoperative
complications.
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