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Letters to the Editor

Correspondence on BIP Test

1. To The ediTor:

 
I enjoyed reading the BIP test by Carden and Ori 

describing a modified loss of resistance technique 
for confirming epidural needle placement (1). In the 
modern era, even though interventionalists prefer to 
do all the procedures under fluoroscopy and deliver 
the medication target-specifically, we still depend on 
some of the old techniques to get to the target. One 
of these is interlaminar epidural injections, either in 
the lumbar epidural space, thoracic epidural space, 
or cervical epidural space. Since the initial description 
of Dogliotti (2), numerous techniques have been de-
scribed to identify the epidural space without using 
too much air, saline, or contrast (1, 3-9).

Whenever there is false loss of resistance, the BIP 
test has been extremely useful in deciding whether we 
need to inject further contrast or look at a different 
view under the fluoroscopy. As the authors describe, 
even in an operating room with the use of fluoros-
copy, it is extremely valuable. Since the publication of 
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2. To The ediTor:
 The small advances in clinical science are often 

some of the most important to the clinical practitioner 
and Drs Carden and Ori (1) have made a worthy con-
tribution regarding their modification of the loss of 
resistance technique in locating the posterior epidural 
space. A few comments are proffered:

It is noted the authors state the technique “may 
be used where single shot epidurals are being given 

without fluoroscopy.” This would include the frequent-
ly employed non-fluoroscopically guided interlaminar 
epidural steroid injection. However there are impor-
tant clinical differences in the administration and sub-
sequent confirmation of the effect of a single shot anal-
gesic/anesthetic and an epidural steroid injection.  

The loss of resistance technique is used as an initial 
approximation of the epidural space for anesthesia/
analgesia via single shot and catheter techniques, and 

this article, I have heard many anesthesiologists spe-
cializing in interventional pain management describe 
various techniques and some have used similar tech-
niques. However, this is the first time that I am aware 
of that it has been published as a BIP test. I was cer-
tainly not aware of this technique prior to this publi-
cation. I have always used either the sodium chloride 
solution or contrast to evaluate false loss of resistance 
under fluoroscopy. The BIP test has added another 
valuable aspect to my technique. 
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surgery centers and in some pain physician offices. Giv-
en the availability of fluoroscopy and the documented 
rates of erroneously placed epidural steroids when de-
pending on the loss of resistance technique for confir-
mation of placement, it is perplexing why physicians 
would not use contrast fluoroscopy to ensure accurate 
delivery of epidural steroids. Therefore, it is more ap-
propriate to limit your suggestion that BIP “confirms” 
needle placement to BIP serves as a first approxima-
tion of the location of the epidural space that should 
subsequently be confirmed through fluoroscopy in the 
case of interlaminar epidural steroid administration, 
or via the development of surgical anesthesia/pain re-
duction for the other uses described.  

While BIP is a compelling method, it would be 
helpful to demonstrate its utility and accuracy via 
comparison with standard loss of resistance technique 
delivery using a verifiable production of anesthesia. 
Similarly, demonstration of the accuracy of the tech-
nique compared with contrast fluoroscopy would be 
a very useful exercise. Perhaps the authors of the BIP 
technique will further its development through sec-
ondary confirmation and statistical analysis. 

Michael L. Whitworth, MD
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references

 1.  Carden E, Ori A. The BIP Test: A modi-
fied loss of resistance technique for 
confirming epidural needle placement. 
Pain Physician 2006;  9:323-325.

2.  Mehta M, Salmon N. Extradural block. 
Confirmation of the injection site by 
X-ray monitoring. Anaesthesia 1985; 
40:1009-1012.

3.  White AH, Derby R, Wynne G. Epidural 
injections for the diagnosis and treat-
ment of low-back pain. Spine 1980; 
5:78-86.

4.  Bartynski WS, Grahovac SZ, Rothfus 
WE. Incorrect needle position during 
lumbar epidural steroid administra-
tion: inaccuracy of loss of air pressure 
resistance and requirement of fluoros-
copy and epidurography during needle 

insertion. AJNR Am J Neuroradiol 2005; 
26:502-505. 

5.  Stewart HD, Quinnell RC, Dann N. Epi-
durography in the management of sci-
atica. Br J Rheumatol 1987 Dec; 26:424-
9.

6.  Fredman B, Nun MB, Zohar E, Iraqi G, 
Shapiro M, Gepstein R, Jedeikin R. Epi-
dural steroids for treating “failed back 
surgery syndrome”: is fluoroscopy re-
ally necessary? Anesth Analg 1999; 
88:367-372.

7.  Botwin KP, Natalicchio J, Hanna A. Fluoro-
scopic Guided Lumbar Interlaminar Epi-
dural injections: A Prospective Evaluation 
of Epidurography Contrast Patterns and 
Anatomical Review of the Epidural Space. 
Pain Physician 2004; 7:77-80.

for epidural steroid administration. In the situations 
involving subsequent delivery of epidural analgesia or 
anesthesia, the needle or catheter placement is con-
firmed through immediate clinical observation of pain 
reduction or anesthesia. Failure to provide adequate 
anesthesia or analgesia suggests malpositioning of 
the catheter or needle that is rapidly rectified through 
catheter withdrawal/repositioning or reinsertion of an 
epidural needle or catheter. However, for interlaminar 
epidural delivery of corticosteroids following loss of 
resistance at the initial approximation of the epidu-
ral space, no subsequent confirmation of the location 
of the steroid injection is immediately available un-
less radiographic imaging equipment is used. Without 
the use of fluoroscopy including contrast, the clinically 
demonstrated failure to enter the epidural space is 
quite high ranging from 14% to 31% (2-5). 

Even if the epidural space is reached through 
use of the first approximation loss of resistance tech-
nique, this does not ensure the steroid will reach the 
target (6-8) or will not be inadvertently injected sub-
dural (9,10) or subarachnoid (11). Therefore contrast 
fluoroscopy used by competent physicians is the only 
reliable confirmation method that will demonstrate 
epidural entry, lack of vascular/subdural/subarachnoid 
placement, and adequate steroid delivery. Operating 
suite C-arm fluoroscopy is likely to be available in the 
vast majority of the 5,764 U.S. acute care hospitals. It 
is also available in some of the 4,500 U.S. ambulatory 

8.  Stojanovic MP, Vu TN, Caneris O, Slezak 
J, Cohen SP, Sang CN. The role of fluo-
roscopy in cervical epidural steroid in-
jections: an analysis of contrast disper-
sal patterns. Spine 2002; 27:509-514.

9. Lubenow, T, Key-Wong E, Kristof K, 
Ivankovich O, Ivankovich AD. Inadver-
tent subdural injection: a complication 
of an epidural block Anesth Analg 1988; 
67:175-179.

10. Lehmann LJ, Pallares VS. Subdural in-
jection of a local anesthetic with ste-
roids: complication of epidural anes-
thesia.   South Med J 1995; 88:467-469.

11.  Gleeson CM, Reynolds F. Accidental du-
ral puncture rates in UK obstetric prac-
tice. Int J Obstet Anesth 1998; 7:242-
246. 




