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INTRODUCTION
 
Vertebral artery loop formation (VALF) is an anatomic varia-

tion that possibly causes cervical nerve root compression. Clear 
visualization of the neural foramen (NF) is essential for pain in-
tervention and seems to be more important if the cause of NF 
stenosis is VALF. Pain intervention doctors routinely use MR 
images to investigate pathological changes in the spine and to 
plan their treatment approach. Moreover, pain intervention 
doctors performing cervical injections, such as selective transfo-
raminal epidural block (STEB), are familiar and find it easy to 
work with oblique sagittal MR images as they are similar to the 
fluoroscopic en face images routinely used by intervention doc-
tors in these procedures. Conventional sagittal MR images do 
not provide a clear view of the NF and are limited in their ability 
to evaluate abnormalities in the NF because of the nearly 45-de-
gree oblique course of the NF with regard to the sagittal plane. 
We report a case of VALF clearly depicted on oblique sagittal 
MRI.

CASE REPORT
 
A 50-year-old woman visited the hospital with pain in both 

upper extremities, and especially complained of moderate to se-
vere pain in the left shoulder area since the past one month. The 
visual analogue scale was 6. A cervical spine MRI was per-
formed using a 1.5-T MR scanner (GE Medical Systems; Signa 
HDxt; USA). Fig. 1 shows the scout conventional sagittal and 
oblique sagittal MR images through the NF. MR images showed 
a signal-void structure in the left C5–6 NF compressing the left 
C6 nerve root (Fig. 2). Conventional sagittal MR images did not 
clearly depict the NF abnormality (Fig. 2B) and the differentia-
tion between herniated disc and vascular anomaly such as 
VALF was not clear. Oblique sagittal MR images (Fig. 3) defini-
tively showed that the abnormality of the left C5–6 NF was 
VALF. There were several treatment approaches available, and 
among them, STEB was the most effective treatment option. 
Pain intervention doctor decided to perform a series of single 
epidural block (SEB) via the posterior and paramedian ap-
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Vertebral artery loop formation is an anatomic variation that possibly causes cervi-
cal nerve root compression, leading to cervical radiculopathy. A few cases of verte-
bral artery loop formation depicted with conventional sagittal magnetic resonance 
imaging (MRI) have been reported, but cases of vertebral artery loop formation de-
picted with oblique sagittal MRI have been less frequently reported. We present a 
case of vertebral artery loop formation depicted on oblique sagittal MRI.
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as disc herniation may lead to a possible injury to the vertebral 
artery during pain intervention such as STEB. Furman et al. (3) 
reported intravascular needle placement in 19.4% of 504 fluoro-
scopically-guided cervical selective nerve root block procedures. 
Unawareness of inadvertent needle injury to the vertebral artery 
during the procedure can lead to a fatal outcome ranging from 
dissection, thrombosis, to brainstem hemorrhagic infarction. 
This is the situation in case of the vertebral artery having a nor-
mal course and the risk of vertebral artery injury is significantly 
increased if there is a vascular anomaly such as VALF. Therefore, 
optimal visualization of the NF abnormality of the cervical spine 

proach at the C7–T1 level during regular follow-up at the outpa-
tient department although SEB was less effective but a safer 
treatment option than STEB. The patient reported that her pain 
was markedly relieved after several sessions of SEB with persis-
tence of only mild pain.                 

DISCUSSION

VALF was first reported in a cadaveric study (1), and the re-
ported incidence of VALF was 7.51% in a clinical study of pa-
tients with cervicobrachial pain (2). Incorrect diagnosis of VALF 

Fig. 1. Scout images for T2-weighted conventional sagittal (3.5 mm thickness/0.3 mm spacing) (A) and oblique sagittal (2 mm 
thickness/0.2 mm spacing) (B) MR images.

Fig. 2. T2-weighted axial and conventional sagittal MR images. 
A. Axial image shows a signal-void vascular structure (arrow) in the left C5–6 neural foramen. 
B. Sagittal image does not clearly depict signal-void vascular structure (arrow). 

A

A

B

B



Vertebral Artery Loop Formation Depicted on Oblique Sagittal MR Imaging

138 jksronline.orgJ Korean Soc Radiol  2015;72(2):136-139

REFERENCES

1.	Hadley LA. Tortuosity and deflection of the vertebral artery. 

Am J Roentgenol Radium Ther Nucl Med 1958;80:306-312

2.	Paksoy Y, Levendoglu FD, Ogün CO, Ustün ME, Ogün TC. 

Vertebral artery loop formation: a frequent cause of cervi-

cobrachial pain. Spine (Phila Pa 1976) 2003;28:1183-1188

3.	Furman MB, Giovanniello MT, O’Brien EM. Incidence of in-

travascular penetration in transforaminal cervical epidural 

steroid injections. Spine (Phila Pa 1976) 2003;28:21-25

4.	Kim HS, Lee JH, Cheh G, Lee SH. Cervical radiculopathy 

caused by vertebral artery loop formation: a case report 

and review of the literature. J Korean Neurosurg Soc 2010; 

48:465-468

5.	Goodman BS, Geffen JF, Mallempati S, Noble BR. MRI im-

ages at a 45-degree angle through the cervical neural fo-

ramina: a technique for improved visualization. Pain Phy-

sician 2006;9:327-332

is very important for pain intervention doctors. Kim et al. (4) re-
ported a case of VALF depicted on conventional sagittal MR im-
aging, but the NF abnormality was not clearly depicted. Oblique 
sagittal MR imaging using 45 degree cuts through the NF de-
picts the abnormalities en face and may delineate the lesion bet-
ter (5). It aids pain intervention doctors in understanding the 
structures in the cervical NF because they are familiar with the 
fluoroscopic en face images. Therefore, oblique sagittal MR im-
ages can reduce the risk of unexpected vertebral artery injury. A 
review of the literature indicates that cervical levels involved 
with VALF that produce symptoms are frequently observed at 
C4–5 and C5–6 (4). The left vertebral artery is involved more 
often than the right vertebral artery. Rarely, bilateral or multilev-
el VALF occurs (4).

We have described the case of a 50-year-old female with 
VALF that was clearly depicted on oblique sagittal MRI.

Fig. 3. T2-weighted oblique sagittal MR images. 
A-C. Signal-void structure within left C5–6 neural foramen (arrow) (A) is coursing to superior and inferior direction to be vertebral artery on 
contiguous images (arrows) (B, C).
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시상사면 자기공명영상으로 묘출된 척추동맥 고리형성: 증례 보고1

방선우1 · 한경림2 · 이미경2 · 김형남2 · 한재일2 · 박미나2 · 김  찬2 

척추동맥 고리형성은 경추 신경근 압박 및 신경근병을 초래할 수 있는 드물지 않은 해부학적 혈관 변이이다. 고전적인 시

상면 자기공명영상으로 묘출된 척추동맥 고리형성은 몇례 보고된 바가 있지만 시상사면 자기공명영상으로 묘출된 예는 보

고된 바가 거의 없었다. 저자는 이에 대한 증례를 경험하였기에 이에 대하여 보고하고자 한다. 
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