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Abstract. 
The continuation of the cranial branch of the primitive internal carotid artery is called the primitive olfactory artery (POℓA). It takes this name according to the fact that it is mainly concerned with supplying the developing nasal region. We reported two new cases of the persistent POℓA (PPOℓA) in Serbian population after retrospective analysis of digital images of 200 fetal and 269 adult cases. This PPOℓA originated from the precommunicating part (A1) of the right anterior cerebral artery, coursed along the olfactory tract, and turned on the medial cerebral hemisphere in both male adults. Some vascular variations (fenestration of the A1 and the median artery of the corpus callosum) were associated with this persistent vessel. According to the fact that we did not find aneurysm in our previous and two recent cases, we are of the opinion that PPOℓA is usually asymptomatic in Serbian population.
 

1. Introduction
During embryonic development of the vascular system, the primitive olfactory artery (POℓA) represents a continuation of the cranial branch of the primitive internal carotid artery (ICA) [1]. It may be presumed that a fenestration of the anterior cerebral artery (ACA) is the remnant of the embryonal plexiform anastomosis between the ACA and the POℓA [2, 3]. Some authors noted that POℓA normally regresses to the remnant—the recurrent artery of Heubner (RAH) [4, 5]. Other authors supported this claim by the evidence of an aplasia of the RAH [6–8] and/or the anterior communicating artery [6, 9]. 
A persistence of the POℓA (PPOℓA) is very rare according to the fact that its incidence was noted in 0.14% [10] to 0.29% [11] of cases. 
Morphologically, the PPOℓA usually courses anteromedially along the ipsilateral olfactory tract, and after a turn, it supplies the ACA territory [4]. Pathoanatomically, a relatively frequent location of an aneurysm on the hairpin bend of the PPOℓA emphasizes the importance of hemodynamic stress in this persistent primitive vessel [7, 12, 13]. 
Reports of single cases or retrospective studies about special and/or general features of the PPOℓA came usually from Japan [5–10, 12–17] and Korea [11, 18, 19], although there were case reports from UK [20], Taiwan [21], and Serbia [22]. 
Previous incidental finding of the PPOℓA in one adult cadaver [22], and the description of fenestration of the precommunicating part (A1) of the ACA [3] and/or RAH in fetuses [23], inspired us to a more detailed investigation of the POℓA persistence in Serbian population. 
2. Materials and Methods
We did a retrospective analysis of digital images of brain vessels of 200 fetal and 269 adult cadavers, dissected at the Department of Anatomy and Institute of Forensic Medicine in Niš, respectively. 
2.1. Fetal Cadavers
Fetuses of both genders, from 9 to 32 weeks of gestation, were a part of the collection of our Department of Anatomy, and they were used in the preparation of doctoral thesis [24]. All fetuses were obtained legally from the Clinic of Gynecology and Obstetrics in Niš. The Council for Postgraduate Study of the Faculty of Medicine in Niš gave permission to investigate the fetal material. The arteries of fetuses were injected with Micropaque or latex through the left cardiac ventricle or through the common carotid artery. All fetuses were fixed in 10% formalin for 2 weeks. Fetal brains were removed and kept in individual calvarias. The measurements were performed by means of an ocular micrometer mounted on an operating microscope (Olympus). 
2.2. Adult Cadavers
The dissected brains originated from cadavers of both genders, different ages (from the neonate to 95 years), and different causes of death in the period between 2006 and 2013. Investigation of these cases was in accordance with the rules of the internal Ethics Committee (no. 01-9068-4) of our Faculty of Medicine. Morphological features of brain arteries (caliber, possible vessel’s abnormalities) were observed by using a magnifying glass and recorded on a film. Measurement of the external diameter of arteries was performed by ImageJ (http://rsb.info.nih.gov/ij/index.html).
3. Results and Discussion
3.1. Results
We discovered two new cases of the PPOℓA in adults. The first case of the PPOℓA was found in a male cadaver, aged 58 and autopsied due to cardiac arrest; another case was found in a male, aged 61, who died due to polytrauma at the Orthopedic Clinic. (1)Case I. The PPOℓA had a common origin with the RAH from the A1 of the right ACA at the level of the proximal part of the fenestration (Figure 1(a)). Its beginning was about 7 mm away from ICA bifurcation. The caliber of the right A1 was 2.03 mm, whereas the caliber of the PPOℓA was 1.41 mm. The latter followed the olfactory tract in the first part of its course, and after that, it turned and passed on the medial telencephalic surface. However, we did not photograph its termination. In addition, the median artery of the corpus callosum was also presented (Figure 1(b)). (2)Case II. The PPOℓA was a branch of the right A1 (Figure 2(a)). The beginning of the PPOℓA was about 6 mm away from ICA bifurcation. The caliber of the right A1 was 2.50 mm, whereas caliber of the PPOℓA was 1.40 mm. The latter followed the olfactory tract in the first part of its course, and after that, it passed similar to the callosomarginal artery; a bihemispheric branch was also evidenced at the level of its termination (Figure 2(b)). Ipsilaterally, the RAH originated from the PPOℓA; it was duplicated at the beginning. Atherosclerotic plaques were significantly present at the cerebral arteries, especially along main brain arteries. (3)Comparison of PPOℓAs in the Literature. General and special data about PPOℓAs in our and other populations are presented in Table 1. 
Table 1: Comparison of general and special data about the persistent primitive olfactory artery (PPO
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A) presented in our and other investigations.
	

	Country [authors] 	
									
									Age*	
									
									Gender (no.)	
									
									Initial symptoms	
									
									Diagnosis	PPO
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A 
	Incidental finding	Relation of  number cases	Vascular source	Side	Nozaki’s and new types**	Associated variations (no.)	Aneurysmatic artery (no.)	Other cerebral pathology
	

	Single cases 	 	 	 	 	 	 	 	 	 	 	 	 
	Korea [18] 	24	F	Vertigo	3D CTA	+	 	ICA	R	I	 	 	 
	Serbia [22]	35	M	Myoc.infarction	Autopsy	+	 	ICAp	R	III	Origin/end of the rightPCoA	 	 
	Japan [14]	42	M	 	3D CTA	+	 	ICA	L	I	 	ACoA	 
	Japan*** [15]	44	M	Headache	CTA	+	 	 	 	(II)	Anastom. with left ant. ethm. a.	Left fronto-orbital artery(PPO
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A)	Intracerebral hem./SAH
	Japan [7]	54	F	Anosmia	Cereb.angio. 	+	 	ICA	L/R	I	ACoA apl.RAHs apl.	 	 
	Japan [14]	55	F	 	Cereb.angio.	+	 	ICA	L	II	 	ICA	 
	Japan*** [16]	59	F	 	 	+	 	ICA	L	I	 	ACA	 
	Japan*** [17]	59	F	Hyposmia	 	+	 	ICA	R	 	 	PPO
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A	 
	Japan [8]	59	M	General seizure	CTA	+	 	A1-A2	R	(IV)	PPO
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A-cort. front. vein shuntRAH apl. 	 	Intracerebralhem. 
	Taiwan***  [21]	62	F	 	Cereb.angio.	+	 	ICA	R	(I)	
						Moyamoya ph.  FetalPCA  MCA acc