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Background: Cervical transforaminal epidural block (CTEB) is a useful option in the
diagnosis and treatment of cervical radicular pain. However, inadvertent intravascular
injection can lead to severe neurologic complications. Blunt needles are considered to
displace instead of penetrate vessels because of their dull needle tip.
Objectives: To investigate whether there is a difference between blunt and sharp needles
in intravascular injection rates during CTEB.
Study Design: Prospective, randomized, clinical trial.
Setting: A tertiary hospital in South Korea.
Methods: After institutional review board approval, 108 patients undergoing CTEB for
treatment of radicular pain resulting from spinal stenosis and herniated nucleus pulposus
were randomly assigned to one of 2 needle groups (blunt needle or sharp needle). The
needle position was confirmed using biplanar fluoroscopy, and 2 mL of nonionic contrast
medium was injected to detect intravascular injection. Intravascular injection was defined as
the contrast medium spreading out through the vascular channel during injection under realtime fluoroscopy. This study was registered in ClinicalTrials.gov.
Results: The intravascular injection rate was not significantly different between the blunt
needle and sharp needle groups (35.2% vs. 33.3%, P > 0.05). The procedure time was
longer in the blunt needle group than in the sharp needle group (101.00 ± 12.4 seconds vs.
56.67 ± 8.3 seconds, P < 0.001).
Limitations: This was a single-center study. Additionally, the physicians could not be
blinded to the type of needle used.
Conclusions: In the present study, use of a blunt needle did not reduce the rate of
intravascular injection during CTEB compared to use of a sharp needle. In addition, procedure
time significantly increased with blunt needle use compared to sharp needle use.
Key words: Analgesia, bleeding, blunt needle, cervical spine, clinical trials, complications,
intravascular injection, radiculopathy, sharp needle, transforaminal epidural block
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ransforaminal epidural block (TEB) is a
useful option in the diagnosis and treatment
of radicular spinal pain (1-3). Notably, a
retrospective study of 4,612 patients who underwent
fluoroscopy-guided cervical TEB (CTEB) showed that
this procedure is useful for cervical radicular pain
(2). However, there are potential risks associated
with TEB such as infection, dural puncture, bleeding,
and intravascular injection. Although the risk is low,
intravascular injection of particulate steroids can cause
fatal neurologic deficits such as spinal infarction (4-6)
and cerebral infarction (7,8), and therefore should be
carefully monitored.
Blunt needles are considered to displace instead of
penetrate vessels because of their dull needle tip (9,10).
Therefore, to avoid intravascular injection of steroids
during TEB, the use of blunt needles has been suggested (11,12). Animal studies have shown a reduction
in incidence of arterial puncture and bleeding with the
use of blunt needles compared to sharp needles (9,10).
During lumbar TEB, several studies have found that the
use of blunt needles could reduce intravascular injection and paresthesia compared to sharp needles (1315). However, Smuck et al (16) failed to find any benefit
of blunt needle during lumbosacral TEB compared to
sharp needle.
The incidence of intravascular injection during TEB
depends on the spine level. Previous studies using realtime fluoroscopy (RTF) revealed that the incidence of
intravascular injection during TEB is higher in the cervical spine than in the lumbosacral spine (17-19). To date,
no study has compared the incidence of intravascular
injection between sharp needles and blunt needles during CTEB.
Therefore, in this study, we compared the incidence of intravascular injection between sharp needles
and blunt needles during CTEB.

Methods
Patients
This was a prospective, randomized trial approved
by the institutional review board of our hospital, and
informed written consent was obtained from all patients. This study was registered in ClinicalTrials.gov.
From November 2016 to August 2017, we prospectively examined 108 patients who received CTEB. The
inclusion criteria were patients >18 years of age with
radicular pain caused by herniated nucleus pulposus
and spinal stenosis. Exclusion criteria were pregnancy,
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allergy to contrast media, patient refusal, and persistent contraindication to nerve block such as coagulopathy and infection of the injection site.

Study Designs and Treatments
Two pain physicians were involved in this study.
They had more than 10 years of working experience in
the department of pain medicine. CTEB was performed
by one and simultaneously observed by the other pain
physician.
During the procedure, all patients were monitored
using electrocardiography, pulse oximetry, and noninvasive blood pressure measurements. A 20-gauge cannula was inserted in the participant’s forearm. The patients did not receive any sedation. Under fluoroscopic
guidance, CTEBs were performed using a 22-gauge,
8.9-cm, sharp needle (Hakko Co., Chikuma-shi, Naganogen, Japan) or a 22-gauge, 7.6-cm, COUDE blunt nerve
block needle (Epimed, Marlbourogh, England). The
patient was placed in the supine position on a table
with the head slightly extended. The fluoroscope was
rotated obliquely to the ipsilateral side between 45°
to 55° to supply the best view of the selected neural
foramen. Before insertion of the sharp needle or blunt
needle, skin infiltration with 1% lidocaine 1.5 mL was
performed. In the sharp needle group, the needle was
advanced to the superior articular process, at the division between the caudal and middle thirds. Then, the
needle was advanced into the neural foramen, touching its posterior border to the halfway point between
the medial and lateral borders of the articular pillars in
an anteroposterior view. In the blunt needle group, a
18-gauge, 45-mm, blunt access cannula was advanced
to the superior articular process, at the division between
the caudal and middle thirds. After removing the stylet
of the blunt access cannula, the needle was inserted
to the sheath of the blunt access cannula. Then, the
needle was advanced to the same target point as in the
sharp needle group. After confirmation of final needle
positioning using biplanar fluoroscopy, 2 mL of nonionic contrast medium (Omnipaque 300, GE Healthcare,
Little Chalfont, Buckinghamshire, United Kingdom) was
injected at the rate of 0.5 mL/s with RTF. Intravascular
injection was defined as the spreading of the contrast
medium through the vascular channel. If intravascular
injection occurred, further injection of local anesthetics
and steroids was aborted, and the needle positioning
was changed. The procedure time was measured from
insertion of the needle to end of administration of the
contrast medium to confirm successful CTEB
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Sample Size
Reduction in the incidence of intravascular injection by 50% was considered clinically important. The
sample size was estimated with the requirement of
type I and II errors < 0.05 and < 0.2, respectively. In the
pilot study, the incidence of intravascular injection was
52%. Therefore, each group had to include at least 54
patients for the requirement of 50% reduction in the
incidence of intravascular injection.

Statistical Analysis
Participant age, gender, diagnosis, spinal level
of the procedure, and needling time were recorded.
Continuous variables, such as age and needling time,
were compared between the groups using independent
t tests. Categorical variables, such as gender, injection
side, and intravascular injection rate, were compared

between the groups using the chi-square test (SPSS
Version 20, IBM Corporation, Armonk, NY). A P value
of < 0.05 was considered statistically significant.

Results
A total of 108 patients were included and 108
CTEBs were performed from C5 to C7 (Fig. 1). The characteristics of study patients are presented in Table 1.
There were no significant differences in demographic
and clinical characteristics between groups. The incidence of intravascular injection on each level is presented in Table 2. There was no significant difference
in the rate of intravascular injection between the blunt
needle and the sharp needle groups (35.2% vs. 33.3%,
P > 0.05).
The procedure time was longer in the blunt needle
group than in the sharp needle group (101 ± 12.4 sec-

Fig. 1. Flow diagram of the study design.
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Table 1. Demographic and clinical characteristics of the study patients (N = 108).

Value
Variables

Sharp Needle
(n = 54)

Blunt Needle
(n = 54)

Age (yrs)

54.8 ± 11.6

53.9 ± 12.6

Height (cm)

164.1 ± 8.1

163.7 ± 8.8

Weight (kg)

63.6 ± 10.7

62.7 ± 11.1

Male

28 (51.9%)

26 (48.1%)

Level
C5

10

9

C6

25

23

C7

19

22

Table 2. Incidence of intravascular injection during CTEB by level.

Sharp Needle
Level

Number of
injections

Blunt Needle

Number of intravascular
injections (%)

Number of
injections

Number of intravascular
injections (%)

C5

10

3 (30.0)

9

3 (33.3)

C6

25

10 (40.0)

23

8 (34.8)

C7

19

6 (31.6)

22

7 (31.8)

54

19 (35.2)

54

18 (33.3)

Total

onds vs. 56.67 ± 8.3 seconds, P < 0.001). There were no
serious complications such as spinal cord or cerebral
infarction and infection.

Discussion
From our findings, there was no significant difference in intravascular injection during CTEB between
the sharp needle and blunt needle groups. However,
the procedure time was longer in the blunt needle
group than in the sharp needle group.
In the cervical area, the vertebral artery gives rise to
radicular and segmental medullary arteries, which can
contribute to the supply of the central nervous system.
Ascending and deep cervical arteries also form from
those arteries and variably anastomose with the vertebral artery (20,21). The current cervical transforaminal
approach, in which the target point is just anterior to
the superior articular process, avoids the vertebral artery and its branches. However, radicular and segmental
medullary arteries arising from the ascending and deep
cervical arteries could be located in the posterior aspect
of the intervertebral foramen, and the anatomy of the
arteries in the cervical intervertebral foramina is variable. Consequently, penetration of these vessels may
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occur despite exact needle positioning (21). In addition,
injected particulate steroids may act as emboli and incur infarction and neurologic sequelae (11). Therefore,
in this study, dexamethasone, a nonparticulate steroid,
was used.
It has been reported that the incidence of intravascular injection with a sharp needle in the cervical spine
is 19.4% to 63.4% (17,18,22). In the present study, the
incidence of intravascular injection with a sharp needle
was 35.2%, which is in line with the findings of the
previous studies (18).
It was reported that the incidence of intravascular
injection during TEB is highest in the cervical spine (19).
The intravascular injection rate has been reported to be
19.4% to 63.4% in CTEB (17,18,22) and 9.9% to 17.7%
in lumbosacral TEB (17,23,24). In animal studies, blunt
needles reduced blood vessel penetration compared to
sharp needles (9,10). In clinical studies, it was shown
that the blunt needle could better avoid intravascular
penetration than the sharp needle during lumbosacral
TEB (13,14). However, Smuck et al (16,25) reported that
there were no differences in intravascular injection
rate among Chiba, Quincke, pencil-point, and blunt tip
needles during lumbosacral TEB. In the present study,
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the blunt needle did not reduce intravascular injection
compared to the sharp needle during CTEB. In addition,
procedure time in the blunt needle group was longer
than in the sharp needle group. For insertion of a blunt
needle, an introducer is necessary. Therefore, an additional step is required to exchange the stylet for the
blunt needle through the introducer. Because the blunt
needle goes through the tissue by displacing instead
of penetrating (16), steering and advancing were not
easy to perform in CTEB. Therefore, manipulation of
the blunt needle required more time, which could lead
to an increase in discomfort during the procedure (26).
In the previous studies (17,19,27), it was not possible to define the vascular contrast medium spreading
pattern as venous or arterial during TEBs because the
patterns were ambiguous despite using RTF. Similarly,
we could not differentiate between the 2 types of vascular pattern in this study.

Limitations
There were some limitations to the present study.
First, the procedural pain physician could not be blinded
to the type of needle used to perform CTEB. To minimize this confirmation bias and provide homogenous
procedural conditions for CTEB, the same procedural
pain physician performed all 108 injections. Additionally, the second pain physician simultaneously observed
the incidence of intravascular injection and recorded
the procedure time during CTEB. Following, the second
pain physician also could not be blinded to the type of
needle used to perform CTEB because of differences in
the visible needle tip through the fluoroscopic image

and procedure time. Third, this study was designed
to compare the incidences of intravascular injection
and procedure times between CTEB procedures using
sharp needles and blunt needles. However, differences
regarding any other adverse events, such as vasovagal
symptoms, superficial bleeding, and patient discomfort,
were not examined. Finally, this study was performed
in a single center. Therefore, multicenter studies are
needed to support our results.

Conclusions
Based on our findings, the blunt needle was not
proven safer than the sharp needle for decreasing the
rate of intravascular injection during CTEB. In addition,
the use of the blunt needle increased procedure time
compared to the sharp needle.

Acknowledgements
The authors would like to thank the editorial board
of Pain Physician for review and criticism in improving
the manuscript.

Author Contributions
All authors had full access to all the data in the
study and take responsibility for the integrity of the
data and the accuracy of the data analysis. All authors
designed the study protocol. JL and CP managed the
literature searches and HS and KK provided summaries
of previous related work. YJ wrote the first draft of the
manuscript. SK provided revision for intellectual content and final approval of the manuscript.

References
1.

2.

3.

Huston CW. Cervical epidural steroid
injections in the management of cervical radiculitis: Interlaminar versus transforaminal. A review. Curr Rev Musculoskelet Med 2009; 2:30-42.
Schellhas K, Pollei S, Johnson B, Golden
M, Eklund J, Pobiel R. Selective cervical
nerve root blockade: Experience with
a safe and reliable technique using an
anterolateral approach for needle placement. AJNR AM J Neuroradiol 2007;
28:1909-1914.
Costandi SJ, Azer G, Eshraghi Y, Zeyed
Y, Atalla JE, Looka ME, Mekhail NA.
Cervical transforaminal epidural steroid injections: Diagnostic and thera-

www.painphysicianjournal.com

4.

5.

6.

7.

peutic value. Reg Anesth Pain Med 2015;
40:674-680.
Brouwers PJ, Kottink EJ, Simon MA,
Prevo RL. A cervical anterior spinal artery syndrome after diagnostic blockade
of the right C6-nerve root. Pain 2001;
91:397-399.
Ludwig MA, Burns SP. Spinal cord infarction following cervical transforaminal epidural injection: A case report.
Spine (Phila Pa 1976) 2005; 30:E266-E268.
Meyer HJ, Monticelli F, Kiesslich J. Fatal
embolism of the anterior spinal artery
after local cervical analgetic infiltration.
Forensic Sci Int 2005; 149:115-119.
McMillan MR, Crumpton C. Cortical

8.

9.

10.

blindness and neurologic injury complicating cervical transforaminal injection
for cervical radiculopathy. Anesthesiology
2003; 99:509-511.
Windsor RE, Storm S, Sugar R, Nagula D. Cervical transforaminal injection:
Review of the literature, complications,
and a suggested technique. Pain Physician 2003; 6:457-466.
Heavner JE, Racz GB, Jenigiri B, Lehman
T, Day MR. Sharp versus blunt needle: A
comparative study of penetration of internal structures and bleeding in dogs.
Pain Pract 2003; 3:226-231.
Akins EW, Hawkins IF Jr, Mladinich
C, Tupler R, Siragusa R, Pry R. The

269

Pain Physician: May/June 2019: 22:265-270

11.

12.

13.

14.

15.

270

blunt needle: A new percutaneous access device. AJR Am J Roentgenol 1989;
152:181-182.
Tiso RL, Cutler T, Catania JA, Whalen K.
Adverse central nervous system sequelae after selective transforaminal block:
The role of corticosteroids. Spine J 2004;
4:468-474.
Quintero N, Laffont I, Bouhmidi L, Rech
C, Schneider A, Gavardin T, Dizien O.
Transforaminal epidural steroid injection and paraplegia: Case report and
bibliographic review. Ann Readapt Med
Phys 2006; 49:242-247.
Ozcan U, Sahin S, Gurbet A, Turker G,
Ozgur M, Celebi S. Comparison of blunt
and sharp needles for transforaminal
epidural steroid injections. Agri 2012;
24:85-89.
Shin J, Kim YC, Lee SC, Kim JH. A comparison of Quincke and Whitacre needles with respect to risk of intravascular uptake in S1 transforaminal epidural steroid injections: A randomized
trial of 1376 cases. Anesth Analg 2013;
117:1241-1247.
Hong J, Jung S, Chang H. Whitacre needle reduces the incidence of intravascular uptake in lumbar transforaminal epidural steroid injections. Pain Physician
2015; 18:325-331.

16.

Smuck M, Paulus S, Patel A, Demirjian
R, Ith MA, Kennedy DJ. Differential rates
of inadvertent intravascular injection
during lumbar transforaminal epidural
injections using blunt-tip, pencil-point,
and catheter-extension needles. Pain
Med 2015; 16:2084-2089.
17. Han KR, Kim C, Chae YJ. Intravascular
flow patterns in transforaminal epidural
injections: A comparative study of the
cervical and lumbar vertebral segments.
Anesth Analg 2009; 109:233-239.
18. Furman MB, Giovanniello MT, O’Brien
EM. Incidence of intravascular penetration in transforaminal cervical epidural
steroid injections. Spine 2003; 28:21-25.
19. Nahm F, Lee C, Lee S, Kim T, Sim W,
Cho H, Park S, Kim Y, Lee S. Risk of intravascular injection in transforaminal
epidural injections. Anaesthesia 2010;
65:917-921.
20. Huntoon MA. Anterior spinal artery syndrome as a complication of transforaminal epidural steroid injections. Semin
Pain Med 2004; 2:204-207.
21. Huntoon MA. Anatomy of the cervical
intervertebral foramina: Vulnerable arteries and ischemic neurologic injuries
after transforaminal epidural injections.
Pain 2005; 117:104-111.

22.

23.

24.

25.

26.

27.

Smuck M, Tang C-T, Fuller BJ. Incidence
of simultaneous epidural and vascular injection during cervical transforaminal epidural injections. Spine 2009;
34:E751-E755.
Kim DW, Shim JC. Incidence of intravascular penetration during transforaminal
lumbosacral epidural steroid injection.
Korean J Pain 2007; 20:26-30.
Smuck M, Fuller BJ, Yoder B, Huerta J.
Incidence of simultaneous epidural and
vascular injection during lumbosacral
transforaminal epidural injections. Spine
J 2007; 7:79-82.
Smuck M, Andrew JY, Tang C-T, Zemper E. Influence of needle type on the
incidence of intravascular injection during transforaminal epidural injections:
A comparison of short-bevel and longbevel needles. Spine J 2010; 10:367-371.
Sitzman BT, Uncles DR. The effects of
needle type, gauge, and tip bend on spinal needle deflection. Anesth Analg 1996;
82:297-301.
Hong JH, Kim SY, Huh B, Shin HH.
Analysis of inadvertent intradiscal and
intravascular injection during lumbar
transforaminal epidural steroid injections: A prospective study. Reg Anesth
Pain Med 2013; 38:520-525.

www.painphysicianjournal.com

