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Background: The most definitive diagnosis of neck pain caused by facet joints can be obtained through 
cervical medial branch blocks (CMBBs). However, intravascular injections need to be carefully monitored, as 
they can increase the risk of false-negative blocks when diagnosing cervical facet joint syndrome. In addition, 
intravascular injections can cause neurologic deficits such as spinal infarction or cerebral infarction. Digital 
subtraction angiography (DSA) is a radiological technique that can be used to clearly visualize the blood vessels 
from surrounding bones or dense soft tissues. The purpose of this study was to compare the rate of detection 
of intravascular injections during CMBBs using DSA and static images obtained through conventional 
fluoroscopy.

Methods: Seventy-two patients were included, and a total of 178 CMBBs were performed. The respective 
incidences of intravascular injections during CMBBs using DSA and static images from conventional fluoroscopy 
were measured. 

Results: A total of 178 CMBBs were performed on 72 patients. All cases of intravascular injections evidenced 
by the static images were detected by the DSAs. The detection rate of intravascular injections was higher from 
DSA images than from static images (10.7% vs. 1.7%, P ＜ 0.001). 

Conclusions: According to these findings, the use of DSA can improve the detection rate of intravascular 
injections during CMBBs. The use of DSA may therefore lead to an increase in the diagnostic and therapeutic 
value of CMBBs. In addition, it can decrease the incidence of potential side effects during CMBBs. (Korean 
J Pain 2015; 28: 105-108)
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INTRODUCTION

Cervical facet joints represent a clinically important 

source of acute and chronic axial neck pain. They are re-

ported to be responsible for 25-65% of axial neck pain 

cases [1], and can also occasionally cause pain in other 

areas, including the head, the upper back, and the should-

er areas. However, imaging studies including x-rays, CTs, 

and MRIs provide little additional information to facilitate 

the detection of facet joint problems as the cause of neck 

pain. Good medical history-taking and physical examina-

tion by a trained physician will normally clinch the dia-

gnosis. However, the validity of physical examinations for 

diagnosing the specific causes of neck pain has been 

questioned. Therefore, the most definitive diagnosis for 

neck pain caused by facet joints can be obtained by block-

ing the cervical medial branch that innervates the specific 

facet joint [2,3]. Cervical medial branch blocks are consid-

ered to be accurate, easy to perform, and reliable. Howev-

er, there are potential risks associated with the blocks. 

These include infections, bleeding, puncture of the dura 

mater, allergic responses to injected agents, vasovagal 

syncope, and intravascular injections [4,5]. Although the 

risk is low, intravascular injections should be carefully 

monitored as they can increase the risk of false-negative 

blocks when diagnosing cervical facet joint syndrome [6]. 

In addition, the intravascular injection of particulate ste-

roids can cause fatal neurologic deficits, such as spinal in-

farction or cerebral infarction [7-10]. The incidence of in-

advertent intravascular injections during cervical medial 

branch blocks (CMBBs) using static images was reported 

to be 3.9% [5]. However, according to a study by Smuck 

et al. [11], in comparison with real-time fluoroscopy, inter-

pretations from static images obtained through conven-

tional fluoroscopy missed 57% of the cases of intravascular 

injections during cervical and lumbar transforaminal epi-

dural blocks. It has also been found that the detection rate 

of intravascular injections during transforaminal epidural 

blocks obtained from digital subtraction angiography (DSA) 

was significantly higher than that obtained from real-time 

fluoroscopy [12,13]. 

Therefore, in this study we compared the detection 

rate of intravascular injections during CMBBs using DSA 

and static images obtained through conventional 

fluoroscopy. 

MATERIALS AND METHODS 

Having obtained approval from the Institutional Review 

Board and the written informed consent of the partic-

ipants, we prospectively examined 72 patients scheduled to 

receive CMBBs. The incidence of intravascular injection 

during CMBBs can be influenced by patient factors and/or 

by practitioner factors [12]. For a better study design, two 

pain physicians with more than 5 years’ experience of in-

terventional treatment for spine pain were therefore in-

volved in this study. All the CMBBs were performed by the 

same physician and were simultaneously observed by the 

second physician. The inclusion criteria for this study were 

as follows: patients over 18 years of age, with a history 

of chronic neck pain for at least 3 months, and with no 

history of surgical procedures on the cervical spine. The 

exclusion criteria included pregnancy, allergy to contrast 

media, the experience of disc-related pain with radicular 

symptoms, and persistent contraindications to nerve 

blocks, such as coagulopathy and infections of the in-

jection site. The patients did not receive any sedation, and 

were made to lie on their side with the painful side facing 

up. Using a c-arm, the silhouettes of the articular pillars 

for both sides of a target segment were superimposed in 

order to obtain a true lateral view of the cervical spine 

(Ziehm vision, ziehm imaging, Nuremberg, Germany). In 

the lateral fluoroscopic view, a 25-gauge, Quinke-type 

needle (Taechang Industrial Co, Kongju, Korea) was in-

serted to the center of the articular pillar by lateral ap-

proach for C3-6 CMBBs. However, for C7 CMBBs, the 

needle tip was positioned more superiorly, as the C7 medial 

branch lies high on the apex of the articular process of 

C7, due to the transverse process. The needle was ad-

vanced until the tip reached the articular pillar. 

After the ideal needle tip position was confirmed, 0.6 

ml of contrast media (Omnipaque 300, GE Healthcare, 

Little Chalfont, Buckinghamshire, UK) was injected at a 

rate of 0.1 ml/s. The static image was taken after 0.3 ml 

of contrast media had been injected, and DSA was used 

as the rest of the contrast media was being administered. 

When contrast intravascular injection was detected, the 

needle was repositioned.

The data collected for each patient in this study in-

cluded their age, weight, height, gender, level of injection, 

and incidence of intravascular injection. The data was an-

alyzed with a McNemar test, using SAS software version 
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Table 1. Demographic Data (n = 72)

Characteristics Values

Age (yr) 54.4 (9.3)
Sex (M/F) 33/39
Height (cm) 165 (7.9)
Weight (kg) 65.2 (9.8)

Values are expressed as means (SD) or numbers.

Table 2. Detection Rate of Intravascular Injections at Different Levels of the Cervical Spine

Level  C3 C4 C5 C6 C7 Total

Number of injections 9 40 47 47 15 178
Number of vascular injections. n (%)  
  DSA image 0 6 (15) 7 (15) 6 (13)  0 19 (10.7)*
  Static image 0  0 2 (4.3) 1 (2.1)  0 3 (1.7)

DSA: digital subtraction angiography. *P ＜ 0.001 vs. static image.

Fig. 1. Comparison of contrast flow with static image and digital subtraction angiography (DSA). (A) Contrast flow using 
static images. (B) Contrast flow using DSA.

9.1 (Cary, NC). A P value under 0.05 was considered stat-

istically significant.

RESULTS

A total of 178 CMBBs were performed on 72 patients. 

There were no complications associated with the CMBBs. 

The characteristics of the study participants are presented 

in Table 1. The incidence of intravascular injection at each 

level is presented in Table 2. The detection rate of intra-

vascular injections was higher from the DSA images than 

from the static images (10.7% vs. 1.7%,  P ＜0.01). All cas-

es of intravascular injection evidenced by the static images 

were also detected by the DSAs (Fig. 1). 

DISCUSSION

This study demonstrated that the detection rate of in-

travascular injections during CMBBs was significantly im-

proved with DSA, as compared to that from static images 

obtained through conventional fluoroscopy. 

DSA is a radiological technique that can be used to 

clearly visualize the blood vessels from surrounding bones 

or compact tissues by subtracting the pre-contrast image 

from the image after injecting the contrast [14,15]. In a 

previous report, the incidence of inadvertent intravascular 

injection during CMBBs using static images was 3.9% [5]. 

However, Smuck et al. [11] reported that in comparison to 

live fluoroscopy, the accuracy of static conventional fluo-

roscopy for the detection of intravascular injections during 

transforaminal epidural blocks was significantly lower. 
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In the present study, the incidence of intravascular in-

jections when interpreting from static images was 1.7% 

(3/178), which was significantly lower than the 10.7 % in-

cidence (19/178) from DSA images. We presume that it is dif-

ficult to detect contrast medium in the blood vessels on a 

spot image, due to the rapid wash-out of the injected con-

trast medium with the blood flow. Therefore, another study 

is needed to compare live fluoroscopy with DSA for detecting 

the incidence of intravascular injections during CMBBs.

The posterior venous or arterial plexus around the 

posterior cervical spine are very complicated. Therefore, 

intravascular injections can reduce the diagnostic and 

therapeutic value of CMBBs. In addition, the intra-arterial 

administration of particulate steroids can cause fatal neu-

rologic problems [8]. In previous studies, despite using re-

al-time fluoroscopy and/or DSA, it has sometimes been 

impossible to describe the vascular contrast pattern during 

cervical epidural transforaminal injections as venous or 

arterial, as the patterns were ambiguous [12]. In the pres-

ent study, we were also unable to differentiate between the 

two types of vascular uptake. In addition, there were no 

side effects associated with the CMBBs.

Several methods have been proposed by previous 

studies to reduce the risk of intravascular injections of 

steroids during transforaminal epidural injections. These 

methods have included using short-beveled or blunt-type 

needles, using large-diameter needles, using non-partic-

ulate steroids, using test dosing with a local anesthetic to 

determine the incidence of intravascular injection, the slow 

injection of corticoids with frequent heme-negative aspi-

ration, and using imaging modalities such as real-time 

fluoroscopy or digital subtraction angiography (DSA) [10].

In conclusion, these findings indicate that the use of 

DSA can improve the detection rate of intravascular in-

jections during CMBBs. Therefore, the use of DSA may 

lead to an increase in the diagnostic and therapeutic value 

of CMBBs. In addition, it can decrease the incidence of po-

tential side effects during CMBBs.
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