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INTRODUCTION 

In the past, many terms have been used to describe 

Heubner’s artery. The term “Artery of Heubner” was 

first described by Johann Otto Leonhardt Heubner in 

1872.
[1]

 Others named it the “telencephalic” or “arteria 

centralis long,”
[2]

 and “arteriae striaticae mediales.”
[3]

 

Shellshear added the term Recurrent in 1920.
[4]

 The 

recurrent artery of heubner (RAH) is the largest of the 

perforating medial lenticulostriate arteries branching 

from anterior cerebral artery (ACA) and it doubles back 

on its parent ACA and passes above the carotid 

bifurcation and middle cerebral artery into the medial 

part of the sylvian fissure before entering the anterior 

perforated substance. According to Susan Standring 

(2005) surgical nomenclature divides the ACA into 3 

parts. A1 - from the origin of ACA to the origin of 

Anterior communicating artery (ACoA). A2 - from 

junction with the ACoA to point of emergence of 

callosomarginal artery. A3 - distal to the emergence of 

the callosomarginal artery.
[5]

 

 

RAH is the first branch of A2 segment just after the 

ACoA junction, but it may also arise from A1, or at the 

junction of ACA – ACoA.
[6]

 RAH supplies the anterior 

striatum, anterior limb of internal capsule, nucleus 

accumbens, uncinate fasciculus, olfactory region, 

diagonal band of Broca, and anterior hypothalamus.
[7]

 

 

The anatomical variation of RAH is related to its 

number, presence, or absence and the point of origin 

from ACA is considerable clinical impact mainly from 

the point of the surgical procedures involving the 

anterior portion of the circle of Willis. The aim of this 

work study the anatomical anomalies of Heubner’s artery 

and different points of origin. 

 

MATERIALS AND METHODS  
50 adult human brains (100 hemispheres) obtained from 

the Department of Anatomy and autopsy specimens from 

the Department of Forensic Medicine, Thanjavur 

Medical College, Thanjavur, were included in the study. 

Institutional ethical clearance was obtained before 

commencement of study. The specimens were dissected 

in the period from 2010 to 2013. 

 

The specimens were removed from the cadaver as 

described in Cunningham’s manual of practical 

anatomy
[8] 

and they were fixed in 10% formalin. The 

arachnoid was carefully removed from base of brain. The 

RAH point of origin, and its variations were evaluated 

and analysed with 5x, 10x magnification.
 
 

 

OBSERVATION AND RESULTS  
In 100 hemispheres, the following parameters were 

analysed: frequency, incidence of doubling and site of 

origin. The RAH was found in 98% of specimens. The 

artery was single in 88% of specimens, doubled in 10% 
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ABSTRACT  

Background: Intracranial aneurysm is most common in anterior circulation of circle of willis. Recurrent Artery of 

heubner (RAH) is the first artey seen on elevating the frontal lobe to approach the aneurysm present in anterior 

communicating artery. In this study Recurrent Artery of heubner presence, numbers and site of origins were noted 

Materials and Methods: The recurrent artery of Heubner were studied in 50 formalin fixed human brains (100 

hemispheres) obtained from routine autopsies with 10x magnification. Results: The RAH was found in 98% of 

hemispheres and it was missing in 2% hemispheres Among the 98% 0f hemispheres, it is doubled in 10 

hemispheres, out of 10 double RAH, the 6 arteries with a separate origin and 4 arteries from a common stem. The 

RAH originated from at the level of ACoA of the Anterior cerebral artery (ACA) in 57% of specimens, from A2 

segment in 34% and from A1 segment in 7%. Conclusion: The knowledge of anatomical variations in heubner’s 

artery is essential for neurosurgeons to planning the neurosurgical procedures to avoid unexpected neurological 

complications.  

 

KEYWORDS: Intracranial aneurysm, Recurrent artery of heubner, anterior cerebral artery. 
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of specimens. We had 5 hemispheres doubled on right 

side and 5 hemispheres doubled on left side (Fig no: 1). 

In doubled vessel 60% arteries originated from separate 

origin and 40% arteries from common stem origin (Table 

no : 1). 

 

 
Fig. No. 1: Double Heubner’s Artery on left side. 

 

Table no. 1: Numbers of Artery of Heubner. 

S.No Side of hemisphere Number of arteries Frequency percentage 

1 

Right side 

Single 44 88% 

2 Duplication 5 10% 

3 Absent 1 2% 

4 

Left side 

Single 44 88% 

5 Duplication 5 10% 

6 Absent 1 2% 

 

The RAH originated from A1 segment in 7% of 

hemispheres, from A2 segment in 34% of hemispheres 

(Fig no: 2) and from ACA-ACoA junction in 57% of 

specimens. The RAH was missing in 2 hemispheres one 

on right side and one on left side (Fig no:3), (Table No 

:2).

 

 
Fig. No. 2: Heubner’s Artery originating at level of ACoA on both sides. 

 

RAH: Recurrent artery of heubner, ICA: Internal carotid artery, ACA: Anterior cerebral artery, ACoA: Anterior 

communicating artery, MCA: Middle cerebral artery. 
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Pic No. 3: Heubner’s Artery absent on left side. 

 

RAH: Recurrent artery of heubner, ICA: Internal carotid artery, ACA: Anterior cerebral artery.  

 

Table 2: Site of origin of RAH. 

S.no Site of origin Right side Left side Percentage% 
1 A1 segment 6% 8% 7% 
2 A2 segment 30% 38% 34% 
3 ACA-ACoA junction 62% 52% 57% 

 

DISCUSSION 

The greatest variation in the anatomy of the Artery of 

Heubner was observed in its origin. The present report 

confirmed that the RAH is predominantly originating 

from at the level of ACA-ACoA junction (57% cases). 

The artery arose from A2 in 34% and from A1 in 7% of 

cases. The RAH was missing in 2% of cases.  

 

The study of Dunker & Harris on 28 hemispheres 

showed RAH arose from ACA-ACoA junction in 55% 

and from A1 35% of cases.
[9]

 The anatomical study of 

Lemos 1977 based on 83 formalin fixed hemispheres 

showed that the RAH branched from ACA-ACoA 

junction in 73%, from A2 in 21% and from A1 in 6% of 

cases. The artery was missed in 1.2% of cases.
[10] 

The 

study of Yasargil & Smith in 283 hemispheres concluded 

that ACA-ACoA junction most common origin of 

RAH(52.3%). 24.4% of RAH arose from A2 segment 

and 2.1% from A1 segment.
[11]

 Similar conclusion was 

shown in the study of Loukas et al on 69 formalin fixed 

hemispheres. The artery arose from ACA-ACoA junction 

in 62.3%, from A2 in 23.3% and from A1 14.3% of 

cases. The RAH missing in 6% of cases.
[5] 

The study of 

Uzun et al. conformed in theirwork based on 54 autopsy 

brains that the RAH commonly branched from at the 

junction of ACA-ACoA in 79.2%, from A2 in 14.6%, 

and from A1 in 6.2% of cases. The artery was missing in 

6 hemispheres.
[12]

  

 

On the contrary, several authors reported the A2 segment 

to be the most frequent stem of the RAH. The study of 

Avci et al. reported RAH originated from A2 in 64%, 

from ACA-ACoA junction in 29% and from A1 in 6% of 

cases. The artery was absent in 1.6% of cases.
[13]

 The 

microsurgical report of Zunon-Kipr´e et al. showed RAH 

originated from A2 in 58%, more often from A1 30%, 

than at the ACA-ACoA junction, in 12% of case.
[14] 

Perlmutter and Rhoton reported on 50 adult brains. The 

artery arose from A2 in 78%, from A1 in 14%, and at the 

level of ACoA in 8% of cases. The artery was missing in 

one hemisphere.
[7]

 Critchley
[15]

 and DeAlmeida
[16]

 

described the artery arising from the anterior 

communicating, internal carotid, middle cerebral and 

anterior cerebral arteries. Gomes et al
[17] 

described only 

one RAH arising from the orbitofrontal artery. The study 

of Musso et al
[18] 

reported 0.83% of RAH arose from 

orbitofrontal artery. But in our study RAH originated 

only from ACA-ACoA, A2 or A1 segments.  

 

The anatomical studies of the anterior part of the circle 

of Willis are often reporting the presence of double RAH 

unilaterally or bilaterally. The frequency of duplicity 

observed in this study was 10%, which agrees with the 

finidings of Gomes et al, Perlmutter et al, Yasargil & 

Smith 1-12%. Marinkovic et al
[19]

 mentioned that 

duplicity of this artery was associated with variations or 

malformations in other vascular segments, including 

hypoplasies, fenestration of the anterior cerebral artery 

and aneurysm of the pericallosal artery. Perlmutter and 

Rhotton
[7] 

described contralateral duplicity when the 

DMSA was absent. We found neither malformations nor 

contralateral duplicity and only two brain had no 

Heubner’s artery. 
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CONCLUSION 

The RAH is commonly arising from ACA-ACoA 

junction or A2 segment of Anterior cerebral artery. This 

anterior portion of circle of willis is the place of many 

anatomical variations and malformations. The vessel can 

be absent, single, or multiple with common stem or 

separate stem. The awareness of these distinct 

anatomical and morphometric variations of the RAH is 

essential in planning the neurosurgical procedures in the 

anterior part of the circle of Willis to avoid the 

unexpected neurological complications. 

 

Conflicts of interest: None. 

 

REFERENCES 

1. Haroun RI, Rigamonti D, Tamargo RJ. Recurrent 

artery of Heubner: Otto Heubner’s description of the 

artery and his influence on paediatrics in Germany. J 

Neurosurg., 2000; 93: 1084-1088.  

2. Lazorthes G, Gaubert J, Poulhes J La distribution 

centrale et corticale de l’artère cérébrale anterieure. 

Étude anatomique et incidences neuro chirurgicales. 

Neurochirurgie., 1956; 2: 237-253. 

3. Kaplan HA: The lateral perforating branches of 

anteriorand middle cerebral arteries. J Neurosnrg, 

1965; 23: 305-310. 

4. Shellshear JL. The basal arteries of the forebrain and 

their functional significance. J Anat., 1920; 55:     

27-35. 

5. M. Loukas, R. G. Louis Jr., and R. S. Childs, 

“Anatomical examinationof the recurrent artery of 

Heubner,” Clinical Anatomy, 2006; 19: (1): 25–31. 

6. Richard Winn. H. Youmans Neurological Surgery. 

6
th

 ed vol 4: Saunders., 2011; 3834-870. 

7. Perlmutter D, Rhoton AL Jr. Microsurgical anatomy 

of the anterior cerebral-anterior communicating-

recurrent artery complex. J Neurosurg., 1976; 45: 

259-72. 

8. G.J.Romanes. Cunningham’s manual of practical 

anatomy. 15
th

 ed. Oxford University Press., 1996; 

14, 15,46,50,51.  

9. Dunker RO, Harris AB: Surgical anatomy of the 

proximal anterior cerebral artery. J Neurosurg, 1976; 

44: 359-367. 

10. Lemos VP: [Recurrent branch of the anterior 

cerebral artery: a neuroanatomic study of the 

extracerebral segment.] Rev Bras Pesqui Med Biol., 

1977; 10: 21-24. 

11. Yasargil MG, Smith RD: Management of aneurysms 

of anterior circulation by intracranial procedures, in 

Youmans JR (ed): Neurological Surgery, ed 2. 

Philadelphia:WB Saunders, 1982; 3: 1663-1696. 

12. M. Loukas, R. G. Louis Jr., and R. S. Childs, 

“Anatomical examinationof the recurrent artery of 

Heubner,” Clinical Anatomy, 2006; 19(1): 25–31. 

13. I. Uzun, E. Gurdal, Y. O. Cakmak et al. “A reminder 

of the anatomy of the recurrent artery of heubner,” 

Central European Neurosurgery, 2009; 70(1):      

36–38. 

14. E. Avci, D. Fossett, M. Aslan, A. Attar and N. 

Egemen. “Branches of the anterior cerebral artery 

near the anterior communicating artery complex: an 

anatomic study and surgical perspective,” 

Neurologia Medico-Chirurgica, 2003; 43(7):         

329–333. 

15. Y. Zunon-Kipr´e, J. Peltier, A. Ha¨ıdara et al. 

“Microsurgical anatomy of distal medial striate 

artery (recurrent artery of Heubner),” Surgical and 

Radiologic Anatomy, 2012; 34: 15–20. 

16. Critchley M The anterior cerebral artery and its 

syndromes. Brain, 1930; 53: 120-165. 

17. De Almeida FP Distribuição na superfície do 

cérebro das artérias cerebral anterior e comunicante 

anterior. Arq. Anat. Antropol, 1934; 16: 323-353. 

18. Gomes F, Dujovny M, Umansky F, Ausman JI, Diaz 

FG, Ray WJ, Mirchandani HG. Microsurgical 

anatomy of the recurrent artery of Heubner. J. 

Neurosurg, 1984; 60: 130-139. 

19. Fernando Musso, Diogo Valli Anderle, Pablo 

Lorenzon Coutinho and Robson Fantinato Baiense. 

Morphological aspects of the distal medial striated 

artery(artery of heubner) Braz. J. morphol. Sci., 

2002; 19(2): 63-66. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


