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Abstract:

Background: Accessory renal arteries are the most common variation in renal vascular anatomy. Their
branching pattern further adds complexity and has significant clinical implications.

Objective: To determine the prevalence, number, and branching patterns of accessory renal arteries in adult
cadavers.

Methods: A multicentric cadaveric study was conducted on 60 adult cadavers. Renal arteries were dissected and
analyzed for the presence of accessory renal arteries and their branching patterns.

Results: Accessory renal arteries were present in 21.7% of cadavers. Most were unilateral with right-side
predominance. Double arteries were most common. Pre-hilar branching was the most frequent pattern, followed
by pre-segmental branching.

Conclusion: Accessory renal arteries with variable branching patterns are common. Knowledge of these
variations is crucial for safe surgical and radiological interventions.
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Introduction

The kidneys are usually supplied by a single renal Sample Size: 60 adult cadavers.
artery, but variations are common. The most
frequent variation is the presence of accessory renal
arteries. e Adult cadavers (>18 years)
e  Well-preserved specimens

o Intact renal vasculature

Inclusion Criteria

In addition to their presence, the branching pattern
of these arteries is clinically important. Accessory
arteries may divide before reaching the hilum or
supply specific renal segments.

Exclusion Criteria

o  Congenital anomalies

Understanding both presence and branching pattern o  Damaged renal vessels

1s essential in:

e Renal transplantation
e Nephron-sparing surgery
o Endovascular interventions

Failure to recognize these variations may result in
ischemia or surgical complications.

Materials and Methods

Study Design: Descriptive  cross-sectional
cadaveric study

Study Setting: Departments of Anatomy of
multiple medical colleges.

Study Duration: November 2025 — February
2026.
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o Pediatric cadavers
Procedure

e Midline abdominal dissection
e Renal arteries traced from aorta to kidney

Observations recorded:

o Presence of accessory renal arteries
e Number

o  Side distribution

e Mode of entry (hilar/polar)

e Branching pattern

Branching Pattern Classification

e Pre-hilar branching
e Pre-segmental branching
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e  Segmental (within hilum Ethical Approval: Obtained from Institutional
g

.. . o . Ethics Committee.
Statistical  Analysis:  Descriptive  statistics 1es Lo

(percentage, frequency) Results

Table 1: Prevalence of Accessory Renal Arteries
Observation Number
Total cadavers 60
Present 13 (21.7%)
Absent 47 (78.3%)

Table 2: Number of Accessory Renal Arteries

Pattern Number
Double arteries 11
Four arteries 2

Figure 2: Right-Sided Polar Artery Arising from Renal Artery
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Table 3: Side Distribution

Distribution Observation
Unilateral Majority
Right-sided More common
Left-sided Less common
Bilateral Few cases

Table 4: Branching Pattern

of Accessory Renal Arteries

Branching Pattern Number
Pre-hilar branching 6
Pre-segmental branching 3
Segmental (hilar) 4

- ,\

Observations

e Accessory renal arteries were the most fre-
quent vascular variation

e Majority showed pre-hilar branching, increas-
ing surgical complexity

e« Some arteries directly supplied renal poles
(polar arteries)

e Right side showed higher prevalence

Discussion

The present study showed a 21.7% incidence of
accessory renal arteries, consistent with previous
studies. Branching pattern analysis revealed that
pre-hilar branching was the most common. This is
clinically significant because early branching
reduces arterial length available for anastomosis
during transplantation.

Embryologically, accessory renal arteries arise due
to persistence of mesonephric arteries. Their
branching patterns reflect developmental variations
in vascular remodeling.

Kumawat et al.

Figure 3: Lower Accessory Renal Artery Entering into Lower Part of Renal Hilum

Clinical significance includes:

o Increased complexity in renal transplantation

e Risk of segmental ischemia

e Challenges in laparoscopic and endovascular
procedures

o Importance in radiological diagnosis

Previous studies (Satyapal et al., recent 2023-2025
studies) also emphasize the importance of both
presence and branching pattern.

Conclusion

Accessory renal arteries with variable branching
patterns are common anatomical findings.

Recognition of:

e Their presence

e Number

o Branching pattern is essential to prevent com-
plications during renal surgeries and interven-
tional procedures.
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Limitations

No demographic analysis
No radiological correlation
Limited sample size

Recommendations

Routine CT angiography before renal surgery
Inclusion of branching pattern studies in anat-
omy teaching

Further large-scale studies

Acknowledgment: We thank all cadaver donors
and anatomy departments for their support.

References

1.

Kumawat et al.

Khamanarong K, Prachaney P, Utraravichien
A, Tong-Un T, Sripaoraya K. Anatomy of re-
nal arterial supply. Clin Anat. 2004;17(4):334—
336. doi:10.1002/ca.10236.

Costa HC, Moreira RJ, Fukunaga P, Fernandes
RC, Boni RC, Matos AC. Anatomic variations
in vascular and collecting systems of kidneys
from deceased donors. Transplant Proc.
2011;43(1):61-63. doi:10.1016/j.trans  pro-
ceed.2010.12.013.

Vecanova J, Hvizdosova N, Hodorova 1. A
report on accessory renal arteries incidence in
Slovak adults: Cadaveric study and surgical
correlation. Bratisl Lek Listy. 2023;124(8):
567-571. doi:10.4149/BLL 2023 088.
Aristotle S, Sundarapandian, Felicia C. Ana-
tomical study of variations in the blood supply
of kidneys. J Clin Diagn Res. 2013;7(8):1555—
1557. doi:10.7860/JCDR/2013/6230.3203.
Hassan SS, El-Shaarawy EA, Johnson JC,
Youakim MF, Ettarh R. Incidence of variations
in human cadaveric renal vessels. Folia Mor-

10.

11.

e-ISSN: 0975-9506, p-ISSN: 2961-6093

phol. 2017;76(3):394—407. doi:10.5603/FM.a2
017.0020.

Satyapal KS, Haffejee AA, Singh B, Ramsa-
roop L, Robbs JV, Kalideen JM. Additional
renal arteries: incidence and morphometry.
Surg Radiol Anat. 2001;23(1):33—-38. doi:10.
1007/500276-001-0033-y.

Kumar N, Guru A, Aithal PA, Shetty SD,
Nayak BS, Pamidi N. Evaluation of the variant
anatomical disposition of the renal hilar struc-
tures in South Indian adult human cadavers
and its clinical implications. J Clin Diagn Res.
2013;7(8):1543—-1546. doi:10.7860/JCDR/201
3/5553.3206.

Kaneko N, Kobayashi Y, Okada Y. Anatomic
variations of the renal vessels pertinent to
transperitoneal vascular control in the man-
agement of trauma. Surgery. 2008;143(5):616—
622. doi:10.1016/j.surg.2008.02.003.

Cases C, Garcia-Zoghby L, Manzorro P, Val-
derrama-Canales FJ, Mufioz M, Vidal M, et al.
Anatomical variations of the renal arteries:
Cadaveric and radiologic study, review of the
literature, and proposal of a new classification
of clinical interest. Ann Anat. 2017; 211:61—
68. doi:10.1016/j.aanat.2017.01.012.

Verma P, Arora AK, Sharma P, Mahajan A.
Variations in branching pattern of renal artery
and arrangement of hilar structures in the left
kidney: clinical correlations, a case report. Ital
J Anat Embryol. 2012;117(2):118-122.

Tardo DT, Briggs C, Ahern G, Pitman A, Sin-
ha S. Anatomical variations of the renal arteri-
al vasculature: An Australian perspective. J
Med Imaging Radiat Oncol. 2017;61(5):643—
649. doi:10.1111/1754-9485.12618.

International Journal of Pharmaceutical Quality Assurance

67



