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Abstracts: Background: Knowledge of arrangement of renal hilar structure is essential in the era of minimally
invasive surgery. Nephron sparing surgeries like partial nephrectomy by laparoscope is treatment of choice and
in this surgery hilar dissection is one of the important steps. However, in literature very few reports are
available regarding the different patterns of dispositions of renal hilar structures. Aim of present study was to
evaluate the arrangement of renal hilar structures. Methodology: Present work was carried out on fifty seven
pairs of morphological normal kidneys of embalmed cadavers. Renal hilum of each kidney was dissected
carefully to see the arrangement of renal artery, vein and pelvis. Results: Arrangement of renal hilar structures
showed great variation. We classified arrangement of renal hilar structures into ten different patterns. In 22.80
% kidney we observed the arrangement of hilar structures according to textbooks. We observed anterior and
posterior tributaries of renal vein in 32.45% and in 41.22% kidneys pelvis was the posterior most relation.
Conclusion: Present study will help to understand the better knowledge of the disposition of hilar structures

for the urological surgeons, radiologist and anatomists. [Jadhav S et al NJIRM 2015; 6(3): 49-53]
Key Words: Kidney, Nephrectomy, Renal artery, Renal hilum, Renal vein, Renal pelvis.

Author for correspondence: Dr. Surekha D Jadhav: - Associate Professor, Department of Anatomy, PDVVPF’S
Medical College, Ahmednagar - 414111, Maharashtra, India. Email: drsurekhadjadhav@gmail.com

Introduction: Renal hilum is the middle concavity
of the medial border which communicates with
renal sinus. Classically, the disposition of renal hilar
structures has been described in anatomical
textbook from anterior to posterior as the renal
vein, renal artery and renal pelvis” >. However,
there are reports which describe the variations in
disposition of renal hilar structures. According to
Standring et al. (2008)" about 70% of population
has a single renal artery. Branching pattern of renal
artery may vary. Posterior tributary of the renal
vein may be present and it may pass anterior or
posterior to pelvis and renal artery 23 In certain
kidney disorders nephrectomy is the choice of a
therapeutic procedure and while performing it
functional units of nephron are spared *.

According to Huang et al. (2006)°radical
nephrectomy may create problem for renal
functions. But, laparoscopic partial nephrectomy
(LPN) has many benefits®. While performing the
laparoscopic partial nephrectomy (LPN) limited
field of vision is available for hilar dissection and
for clamping of renal vessels’. Now a days
separate clamping of renal artery and vein is done
because En-block clamping of these structures may
result in Arterio- Venous fistula ®. Surgeons who
perform endopyelotomies should be aware of
arrangements of the structures at the renal hilum
because they have to perform hilar dissection’.
Hence, the precise knowledge of normal and

variant anatomy of structures at the renal hilum is
mandatory prior to any urological surgical
interventions.

Usually, the variations in arrangement of renal hilar
structures were detected incidentally while
performing investigative imaging and angiographic
procedures. Many researchers did work on the
renal hilar structures especially renal arteries.
However, there are very few detailed anatomical
studies about the main renal hilar structures in
Indian population. Considering the importance of
arrangement of renal hilar structures during
surgery especially LPN and renal transplant we
evaluated the arrangement of main renal hilar
structures in Indian population.

Material and Methods: The present work was
carried out in our department on fifty seven (Total
number of kidneys- one hundred and fourteen)
pairs of morphological normal kidneys of
embalmed cadavers. The mean age of the cadavers
was 55 (range 39 to 73 years). All specimens were
dissected from the whole cadaver and all kidneys
were labeled and preserved in 10% formalin. Renal
hilum of each kidney was dissected meticulously.
After careful dissection, the arrangement of renal
hilar structures was analyzed approximately 0.5 cm
from the anterior lip of the renal hilum. Antero-
posterior relations of structures were noted and
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classified into various patterns. Accessory renal
arteries were excluded from this study.

Results: The arrangement of renal hilar structures
showed great variation in their relation at hilum.
We classified the disposition of renal hilar structure
into 10 various patterns (Table- 1).

Table 1: Showing the different patterns of
arrangement of structures at renal hilum

Pattern | Arrangement of structures at renal
hilum(Relations: Anterior--Posterior)

1A RV-RA-P  [Fig. 1]

1B RV- AD- PD-P

2 AD-RV-PD-P  [Fig.2]

3 AT- AD-P-PT -PD

4 RV-AD-P-PD [Fig.3]

5 AD-RV- P- PD

6 AD-AT —P-PD- PT [Fig.4]

7 AT-AD- PT-PD-P

8 AT-AD-PT-P-PD

9 Br from RA crossing RV-RV-AD —P-PD
[Fig.5]

10 AD-AT- PT-P- PD ©

[RV-Renal vein, RA-Renal artery, P- pelvis, AD-
Anterior division, PD- Posterior division, AT-
Anterior tributary, PT- Posterior tributary, Br.-
Branch]

Table 2: Number (n) and Percentage of each

pattern

Pattern | Right Left Total

(n=57) (n=57) (n=114)
1A 12 (21.05%) | 14 (24.56%) | 26 (22.80%)
1B 04 (7.01%) 07 (12.56%) 11 (9.64%)
2 03 (5.26%) 03 (5.26%) 6 (5.26%)
3 - - -
4 06 (10.5 %) 03 (5.26%) 09 (7.89%)
5 13 (22.80%) 10 (17.5%) 23 (20.17%)
6 12 (21.05%) | 12 (21.05%) | 24 (21.05%)
7 02 (3.50%) 02 (3.50%) 04 (3.50%)
8 03 (5.26%) 03 (5.26%) 06 (5.26%)
9 01 (1.75%) 01 (1.75%) 02 (1.75%)
10 01 (1.75%) 02 (3.50%) 03(2.63%)

Out of 57 cadavers only in 16 cadavers (28.07 %)
we observed similar pattern of disposition of renal
hilar structures bilaterally. In 7.19 % of the cases

the renal artery divided into anterior and posterior
division and in 2 (3.5 %) cases we noted a branch
given by main stem of renal artery which was
crossing the renal vein (Fig.5).

In 32.45 % cases we observed anterior and
posterior tributaries of renal vein, in 38.59% of
cases anterior division of renal artery was crossing
renal vein and in 41.22% kidneys pelvis was the
posterior most relation. The renal pelvis in
between the divisions of renal artery and
tributaries of renal vein was noted and details are
shown in table 1. We noted that the renal pelvis
was formed outside the hilum in 7 (6.1%) cases

(Fig.6)

Fig. 1: Pattern 1A arrangement of renal hilar
structures
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Pattern 1A

RA- Renal artery, RV- Renal vein, RP- Renal pelvis

Fig. 2 : Pattern 2 arrangement of renal hilar
structures

Pattérn 2
ADRA- Anterior division of renal artery, PDRA-
Posterior division of renal artery, RP- renal pelvis,
RV- Renal vein
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Fig. 3: Pattern 4 arrangement of renal hilar
structures

Pattern 4
ADRA- Anterior division of renal artery, RV- Renal
vein, ADRA- Anterior division of renal artery

Fig. 4: Pattern 6 arrangement of renal hilar
structures

Pattern 6
ADRA- Anterior division of renal artery, ATRA-
Anterior tributary of renal vein, PTRA- Posterior
tributary of renal vein, PDRA- Posterior division of
renal artery

Fig. 5: Pattern 9 of arrangement of renal hilar
structures

Pattern 9
RV- Renal vein, RA- Renal artery, Black arrow
shows branch from main stem of renal artery

Fig. 6: Black arrow showing Formation of renal
pelvis outside the hilum

/7

RA- renal artery, RV- renal vein, RP- renal pelvis

Discussion: Anatomical variations of renal hilar
structures are not described in anatomy textbooks.
Many researchers studied the renal vessels at peri-
hilar and hilar region but there are very few reports
about the arrangement of renal hilar structures.
Urosurgeon should have detailed knowledge of
arrangement of the renal hilar structures before
they perform various surgeries because during
surgery they have to perform hilar dissection and
hilar vessel clamping.

We classified the arrangement of renal hilar
structures into 10 patterns while Trivedi et al.
(2011)" and Naveen Kumar et al. (2013)" observed
5 and 12 patterns. The normal anatomy of
arrangement of renal hilar structures is described
in pattern 1A while rest of the pattern described
the variation in disposition of renal hilar structures.
The results of the our study were compared with
similar previous studies (Table-3) and we noted
that, each researcher got variable number of
patterns and their incidence which may be
because of anatomic variations of renal vessels are
common in general population with different
frequencies among several ethnic and racial
groups. Present study observed that variant
patterns are more common on left side which is in
favor of Trivedi et al. (2011)"° and Naveen Kumar
etal. (2013)".

Upper urinary tract obstruction commonly occurs
due to obstruction at uretero-pelvic junctionlz.
Variant courses of renal vessels which crossed the
renal pelvis were responsible for uretero-pelvic
obstruction in 29- 65% cases™ . We observed
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that, in 2 cases a branch given by main stem of
renal artery which was crossing the renal vein
(Fig.5) which is very rare and clinically very
important. In 34.21% cases there was presence of
anterior and posterior tributaries of renal vein (Fig.
4). These variations should be kept in mind by
surgeons and radiologist. In majority of cases the
branches of renal artery and tributaries of renal
vein occupy the perihilar and hilar region of kidney
13 We also observed the same results. Position of
renal pelvis is also variable (Table 1). We observed
that in 41.22% kidneys pelvis was the posterior
most relation while Trivedi et al. (2011)" reported
it in 50%. Hassan et al. (2012)' studied the
variation in arrangement of structures at renal
hilum in Bangladesh population and observed that
renal pelvis was the posterior most structure in
100% kidneys which is in disagreement with our
observations™.

Table 3: The comparison between the previous

studies
Pattern Joao Trivedi Naveen | Present
etal.” | etal.’® | Kumaret | study
(Brazil) | (India) al.t (India)
(India)

V-A-P 83% 19% 45.8% 22.80%
V-A;-A,-P - 08% - 9.64%
A;-V-A,-P - 23% 02.1% 5.26%
V-A,-P-V- - 22% 02.1% -

A,
V-A;-P-A, - 20% 08.3% 7.89%
A;-V-P-A, - 08% 04.2% 20.17%
A;-V,-P- - - - 21.05%
A-V
Vi-A-V,- - - - 3.50%
A,-P
V1-Ay-V,- - - - 5.26%
P-A,
A-Vi-V,- - - - 2.63%
P-A,
V-P- A 03% - 02.1% -
A-V-P 03% - 28.1% -

An [V- renal vein, A —renal artery, P- renal pelvis,
A.. anterior division of renal artery, A,. posterior
division of renal artery, V, anterior tributary of
renal vein and V,. posterior tributary of renal vein ]
A different variant pattern of disposition of renal
hilar structures makes the crowding of structures
at renal hilum and it may confuse surgeon and

pose difficulty during surgical dissection at hilar
region and it may produce iatrogenic trauma to
these structures and create emergency during
surgery especially during laparoscopic partial
nephrectomy. Therefore it is essential to have a
detailed knowledge of renal hilar structures.
Technically hilar dissection is more challenging in
laparoscopic surgery than open surgery’” %, Now a
day, separate clamping of renal artery, vein and
pelvis is preferred to En-block clamping of these
structures which may result in Arterio- Venous
fistula®.

Conclusion: We conclude from present study that,
arrangement of structures at renal hilum and their
numbers are highly variable than the classical
pattern which is given in the standard textbooks of
anatomy. Precise knowledge of normal and variant
anatomy of arrangement of renal hilar structure is
essential in the era of laparoscopic surgery, renal
transplant, endopyelotomies and also during
interpretation of various radiological techniques
related to the kidney.
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