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Magnetic Resonance Angiography and CT Angiography of
Persistent Primitive Olfactory Artery: Incidence and Association

Rate with Aneurysm in Korea'
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Purpose: Japanese data indicates an incidence of persistent primitive olfactory ar- Index terms

tery (PPOA) of 0.14%. We studied the incidence of PPOA and associated cerebral Persistent Primitive Olfactory Artery
vascular variation or anomalies in Korea. Aneurysm

Materials and Methods: We retrospectively reviewed cranial magnetic resonance Angiography

angiography (MRA) and computed tomography angiography (CTA) images of a total
of 9841 patients of our institution. The diagnostic criterion of PPOA is extreme an-
terioinferior course of the proximal anterior cerebral artery, with a hairpin turn of the
lateral projection.

Results: We found 29 cases (0.29%) with PPOA. The PPOA location was on the left
in 19 cases, bilateral in 3 cases, and on the right in 7 cases. An aneurysm was found
at the hairpin turn in 2 patients. There were aneurysms in other sites in 3 cases.

There were hypoplasia of anterior cerebral artery in 3 cases, and fenestration of in- Received December 28, 2011; Accepted April 14, 2012
tracranial artery in 1 case Corresponding author: Hyuk Won Chang, MD

. . L . Department of Radiology, Keimyung University College
Conclusion: In Korean populations, the incidence of PPOA found in MRA and CTA OfF’erdicine' Dongsan ,\gﬂ\édica%enir’ 56 Dagong_r%,

was twice as high as that shown in the previous Japanese data. Within Korea, left Jung-qu, Daegu 700-712, Korea.

side laterality is more common than right side or bilalterality. Aneurysmal dilata- Tel. 82-53-250-7770 Fax. 82-53-250-7766
. L. . . . E-mail: hyukwonchang@korea.com
tions at the hairpin turning point and aneurysms at other sites were found, and

other vascular variations were observed in several cases. Copyrights © 2012 The Korean Society of Radiology
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Fig. 1. Case 6. A 66-year-old man for health screening. Lateral (A) and half superoinferior (B) projections of time of flight magnetic resonance

angiography show right persistent primitive olfactory artery (white arrows). Oblique lateral (C) projection shows an aneurysm in the right para-
clinoid internal carotid artery (white arrow).
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Fig. 2. Case 7. A 48-year-old man with a complaint of headache. Right oblique (A) projection of the computed tomography angiography vol-
ume rendering image shows the right persistent primitive olfactory artery (black arrows). Left oblique (B) projection of the computed tomogra-
phy angiography volume rendering image shows the left persistent primitive olfactory artery (black arrow).
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Fig. 3. Case 13. A 55-year-old female for health screening. Lateral (A) and half inferosuperior (B) projections of the time of flight magnetic reso-
nance angiography show the left persistent primitive olfactory artery with the arterial bulging in hair pin turning point (white arrows).
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Fig. 4. Case 15. A 66-year-old female with a complaint of dizziness. Lateral (A) projection of time of flight magnetic resonance angiography
shows left persistent primitive olfactory artery (white arrow) and one aneurysm in the left pericallosal artery (arrowhead). Superior view (B)
shows another aneurysm in the right callosomarginal artery. Oblique lateral (C) projection shows another aneurysm in the right middle cerebral
artery bifurcation area.
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Fig. 5. Case 22. A 58-year-old male for evaluation of transient ischemic attack. Lateral (A) and half inferosuperior (B) projections of the time of
flight magnetic resonance angiography show right persistent primitive olfactory artery (white arrow). There are fenestration in M1 portion of the
left middle cerebral artery (arrowhead) and hypoplastic A1 portion of the left anterior cerebral artery (star).
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Fig. 6. Case 24. A 71-year-old male with acute cerebral infaction. Oblique superoinferior (A) projection of the computed tomography angiogra-
phy volume rendering image shows the right persistent primitive olfactory artery (black arrow) and occlusion of M1 portion of the right middle
cerebral artery (black arrowhead). Lateral projection (B) of left common carotid conventional angiography reveals the right persistent primitive
olfactory artery (black arrow) and junctional dilatation in left anterior choroidal artery (arrowhead). Follow-up lateral (C) and half inferosuperior
(D) projections of the time of flight magnetic resonance angiography after recanalization shows the right persistent primitive olfactory artery
(white arrow) and hypoplastic A1 portion of the right anterior cerebral artery (star). There is recanalization of M1 portion of the right middle ce-
rebral artery (white arrowhead).
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Table 1. Clinical Data and Associated Vascular Abnormalities or Variations in Patients with Persistent Primitive Olfactory Artery

Associated Vascular Abnormalities

No Age (y) Sex Laterality or Variations Hyposmia or Anosmia  Image Modality
1 57 M Lt. None No MRA, CTA
2 56 M Lt None No MRA
3 50 M Lt None Yes MRA
4 78 M Lt None No MRA
5 48 M Lt None No MRA
6 66 M Rt. Rt. paraclinoid ICA An No MRA
7 48 M Bi None No CTA
8 68 F Rt. PPOA bulging No CTA
9 76 F Lt. None N.A CTA

10 40 M Lt None No MRA

1 68 F Lt Rt. paraclinoid ICA An Yes MRA

12 71 F Rt. None No MRA

13 55 F Lt. PPOA bulging No MRA

14 65 F Lt None No MRA

15 66 F Lt. Ansin Lt. pericallosal, Rt. callosomarginal No MRA

and Rt. MCA bifurcation

16 24 M Lt. None No MRA, CTA

17 59 F Bi None No MRA

18 69 M Lt None No MRA

19 66 M Rt. None No CTA

20 26 F Lt None No CTA

21 57 F Lt None No MRA

22 58 M Rt. Hypoplastic Lt. ACA A1, fenestration in Lt. No MRA

MCA M1

23 58 M Bi None No MRA

24 71 F Rt. Hypoplastic Rt. ACA A1 No MRA, CTA

25 67 M Lt. Hypoplastic Rt. ACA A1 No MRA

26 82 F Rt. None No CTA

27 57 M Lt None No MRA

28 32 M Lt. None No CTA

29 69 M Lt. None No CTA

Note.— ACA = anterior cerebral artery, An = aneurysm, Ans = aneurysms, Bi =

bilateral, CTA = computed tomography angiography, F = female, ICA = in-

ternal carotid artery, Lt = left, M = male, MCA = middle cerebral artery, MRA = magnetic resonance angiography, N.A = not available, No = number, PPOA

= persistent primitive olfactory artery, Rt = right, y = year
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