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Letters to the Editor

Description of Optimal Angle of Needle Insertion 
For L5 Transforaminal Epidural Injection Leads to 
Complications

RE: Ra IH, Min WK. Optimal angle of needle inser-
tion for fluoroscopy-guided transforaminal epidural in-
jection of L5. Pain Pract. 2015;15:393-399.

To The ediTor: 
Ra and Min (1) painstakingly have described the 

optimal angle of needle insertion for fluoroscopically 
guided transforaminal epidural injection of L5. Unfor-
tunately, this potentially increases further complications 
related to lumbar transforaminal epidural injections 
with the safe triangle approach (2).Clearly, the litera-
ture undeniably shows that the safe triangle approach 
may not be safe and with particulate steroids, may be 
implicated in almost all cases of paraplegia related to 
transforaminal epidural steroid injections in the lum-
bar region (3-5).Consequently, alternate infraneural 
approaches have been described (3-7) with generally 
similar outcomes (6-8); but, potentially dramatic reduc-
tions in complications. The authors also have quoted 
the Kambin triangle along with literature on the loca-
tion of radicular arteries at L5, without taking the risks 
into consideration with the described approach. The 
authors imply that since the artery of Adamkiewicz usu-
ally present above level L2 and L3, it is safe to perform 
safe triangle technique below those levels. However 
in the rarely reported cases of paralysis from transfo-
raminal epidurals, 3 cases were noted at L4 level along 
with 2 cases at L5 level and 1 case even as low as S1 
level (3).The transforaminal approach and ventral fill-
ing appears to have become a technique which contin-
ues to evolve. No significant evidence currently exists 
that transforaminal epidural injections infraneurally 
or supraneurally are more effective than interlaminar 
epidural injections or caudal epidural injections (9,10).
Further, there is also no significant evidence that par-
ticulate steroids or non-particulate steroids provide sig-
nificantly better improvement over local anesthetics.11 
Other high-risk procedures related to ventral epidural 
filling also have been proposed (12), e.g., entering the 
epidural space interlaminarly and reaching the supe-
rior triangle with the highest distribution of radicular 
arteries.

When considering safety, guidelines, investigators, 
and publishers should be conscious of these risk factors 
and try to avoid transforaminal epidural injections by 
alternate approaches related to needle placement, use 
of blunt needles, administration of non-particulate so-
lutions, and finally, utilizing either caudal or interlami-
nar approaches when feasible.

Laxmaiah Manchikanti, MD 
Clinical Professor
Anesthesiology and Perioperative Medicine
University of Louisville
Louisville, Kentucky
Medical Director
Pain Management Center of Paducah
2831 Lone Oak Road
Paducah, KY 42003
E-mail: drlm@thepainmd.com 

Sairam Atluri, MD
Medical Director
Tri-State Spine Care Institute
Cincinnati, OH
E-mail: saiatluri@gmail.com

Ramsin Benyamin, MD
Medical Director
Millennium Pain Center
Bloomington, IL
Clinical Assistant Professor of Surgery
College of Medicine
University of Illinois
Urbana-Champaign, IL
E-mail: ramsinbenyamin@yahoo.com

Alan David Kaye, MD, PhD
Professor and Chair
Department of Anesthesia
LSU Health Science Center
New Orleans, LA 
E-mail: akaye@lsuhsc.edu 



Pain Physician: September/October 2015; 18:E933-E938

E938  www.painphysicianjournal.com

references

1. Ra IH, Min WK. Optimal angle of needle 
insertion for fluoroscopy-guided trans-
foraminal epidural injection of L5. Pain 
Pract. 2015;15:393-399.

2. Bogduk N. Practice Guidelines for Spinal 
Diagnostic and Treatment Procedures. 
San Francisco, CA: International Spinal 
Intervention Society; 2004:163–187.

3. Atluri S, Glaser SE, Shah RV, Sudarshan 
G. Needle position analysis in cases of 
paralysis from transforaminal epidur-
als: Consider alternative approaches to 
traditional techniques. Pain Physician. 
2013;16:321-334.

4. Shah RV. Paraplegia following thoracic 
and lumbar transforaminal epidural ste-
roid injections: How relevant are partic-
ulate steroids? Pain Pract. 2014;14:297-
300.

5. Glaser SE, Shah RV. Root cause analysis 
of paraplegia following transforaminal 
epidural steroid injections: The ‘unsafe’ 
triangle. Pain Physician. 2010;13:237-244.

6. Park JW, Nam HS, Cho SK, Jung HJ, Lee 
BJ, Park Y. Kambin’s triangle approach 
of lumbar transforaminal epidural in-
jection with spinal stenosis. Ann Rehabil 
Med. 2011;35:833-843

7. Park KD, Lee J, Jee H, Park Y. Kam-
bin triangle versus the supraneural ap-
proach for the treatment of lumbar ra-
dicular pain. Am J Phys Med Rehabil. 
2012;91:1039-1050.

8. Manchikanti L, Buenaventura RM, 
Manchikanti KN, Ruan X, Gupta S, 
Smith HS, Christo PJ, Ward SP. Effec-
tiveness of therapeutic lumbar trans-
foraminal epidural steroid injections in 
managing lumbar spinal pain. Pain Phy-
sician. 2012;15:E199-E245.

9. Manchikanti L, Singh V, Pampati V, Fal-
co FJE, Hirsch JA. Comparison of the ef-
ficacy of caudal, interlaminar, and trans-
foraminal epidural injections in man-
aging lumbar disc herniation: Is one 
method superior to the other? Korean J 

Pain. 2015;28:11-21.
10. Chang Chien GC, Knezevic NN, Mc-

Cormick Z, Chu SK, Trescot Am, Candi-
do KD. Transforaminal versus interlam-
inar approaches to epidural steroid in-
jections: A systematic review of compar-
ative studies for lumbosacral radicular 
pain. Pain Physician. 2014;17:E509-E524.

11. Manchikanti L, Nampiaparampil DE, 
Manchikanti KN, Falco FJE, Singh V, Be-
nyamin RM, Kaye AD, Sehgal N, Soin A, 
Simopoulos TT, Bakshi S, Gharibo CG, 
Gilligan CJ, Hirsch JA. Comparison of 
the efficacy of saline, local anesthetics, 
and steroids in epidural and facet joint 
injections for the management of spinal 
pain: A systematic review of random-
ized controlled trials. Surg Neurol Int. 
2015;6:S194-S235.

12. Jeon CH, Lee YS, Lee HD, Chung NS. 
Ventral epidural filling technique in in-
terlaminar epidural steroid injection. 
Spine (Phila Pa 1976). 2015;40:719-724. 


