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A Systematic Review of Diagnostic Utility of Selective Nerve 
Root Blocks
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Background: Transforaminal epidural 
injections, or selective nerve root blocks, are 
used for a myriad of different spinal disor-
ders. A clear consensus on the use of selec-
tive nerve root injections as a diagnostic tool 
does not currently exist. Additionally, the ef-
fectiveness of this procedure as a diagnostic 
tool is not clear.

Objective: The objective was to evalu-
ate the accuracy of selective nerve root injec-
tions in diagnosing spinal disorders.

Study Design: The study involved a sys-
tematic review of diagnostic studies about 
selective nerve root blocks for the diagnosis 
of spinal pain.

Methods: A systematic review of the lit-

erature for clinical studies was performed to 
assess the accuracy of selective nerve root 
injections in diagnosing spinal disorders. 
Methodologic quality evaluation was per-
formed utilizing AHRQ and QUADAS criteria. 
The methodology of the studies was graded 
and the evidence was classifi ed into fi ve lev-
els: conclusive, strong, moderate, limited, or 
indeterminate.

Results: There is limited evidence on 
the effectiveness of selective nerve root in-
jections as a diagnostic tool in spinal disor-
der. There is insuffi  cient research into this 
area for strong support, but the available lit-
erature is supportive of selective nerve root 
injections as a diagnostic test in equivocal 

radicular pain. The current analysis provides 
moderate evidence of transforaminal epidu-
ral injections in the preoperative evaluation 
of patients with negative or inconclusive im-
aging studies.

Conclusions: Selective nerve root injec-
tions may be helpful as a diagnostic addition 
in evaluating spinal disorders with radicular 
features, but the role of this diagnostic test 
needs to be further clarifi ed by additional re-
search and consensus on technique. 
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Pain that originates from the spine 
is frequently difficult to specifically di-
agnose as imaging abnormalities are fre-
quently found in people without pain (1, 
2). Excluding fractures, disorders of the 
human spine that produce pain, can be 
categorized as compressive, inflammato-
ry, degenerative, or multifactorial com-
bination. 

For a structure to be painful it must 
have a nerve supply. It also must be capa-
ble of producing the pain described clini-
cally. The structure must also be suscepti-
ble to disease or injury. For the structures 
that meet these criteria it is important to 
determine if this is the cause of the indi-
viduals’ pain and treat it appropriately. 

Methods have been developed to 

test painful structures using fluoroscop-
ic (x-ray) guided injections of anesthet-
ics. If a structure is selectively anesthe-
tized and the individual describes pain 
relief for the duration of the anesthetic 
medication, that structure is determined 
to be the source of pain (3). For compres-
sive and inflammatory disorders of spinal 
nerve roots, the common area for this to 
occur is within the bony channel creat-
ed between adjacent vertebrae named the 
neural foramen. 

Spinal injections have received con-
siderable study and interest in regards to 
therapeutic effect. Specifically, the use of 
epidural steroid injections in the treat-
ment of spinal disorders has progressed as 
the procedures have become more exact 
with the aid of fluoroscopic or CT guid-
ance. The indications have increased from 
radicular pain, to spinal stenosis, and low-
er back pain related to a discogenic cause 
(4-18). The use of specific foraminal and 
nerve root injections as a diagnostic tool 
does not have a consistent method of ap-
plication or medication. In present liter-
ature, selective nerve root block (old no-
menclature) or transforaminal epidural 
injection (modern nomenclature) con-
sists of injection of contrast, local anes-
thetic, or other substances around spinal 

nerves under fluoroscopy. Some injec-
tionists use anesthetic alone; others use a 
smaller steroid dose, arguing that the ste-
roid should not have an immediate re-
sponse. The volumes used in the injec-
tion also vary by physician with some us-
ing a standard volume, and others using a 
volume consistent with the amount nec-
essary to reach the lateral recess. Purists 
insist on describing them as two separate 
and distinct techniques. Over the years, 
authors have used them interchangeably. 
Despite the variance in practice, the tech-
nique holds promise as a diagnostic tool, 
but the reliability is unclear (17, 22-24). 

The value of provocative and anal-
gesic spinal injections was recognized in 
1938 by Steindler and Luck (22). MacNab 
(23) in 1971 demonstrated the value of 
diagnostic, selective nerve root blocks in 
the preoperative evaluation of patients 
with negative or inconclusive imaging 
studies and clinical findings of nerve root 
irritation. Since then, nerve blocks have 
been used to diagnose the source of radic-
ular pain when imaging studies suggest-
ed possible compression of several nerve 
roots (24-33). The relief of usual symp-
toms following the injection of local an-
esthetic (1 ml of 2% Xylocaine) is consid-
ered as the essential determinate for diag-
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nostic information. In 1992, Nachemson 
(34) analyzed the literature on low back 
pain and indicated that diagnostic, selec-
tive nerve root blocks provided impor-
tant prognostic information about sur-
gical outcomes. Van Akkerveeken (31) 
described the sensitivity, specificity, and 
predictive value for diagnostic, selective 
nerve root blocks. He also showed that 
for a block to be determined positive, it 
required concurrent symptom reproduc-
tion during root stimulation and full re-
lief of pain following anesthetic infusion. 
However, transforaminal epidural or se-
lective nerve root injection as a diagnostic 
entity is a controversial issue.

This systematic review was per-
formed to determine if selective nerve 
root injections are an effective method for 
diagnosing spinal disorders..  

METHODS

Inclusion Criteria

Types of Studies
Included in the analysis were con-

trolled and uncontrolled clinical studies 
with diagnostic selective nerve root injec-
tions as a part of the study design. 

Types of Participants
Subjects with pain of spinal origin

Types of Interventions
Selective nerve root injections per-

formed under fluoroscopic guidance

Types of Outcome Measures
Pain relief, correlation with other di-

agnostic tests or therapeutic outcomes

Exclusion Criteria

Types of Studies
Non-clinical studies, expert opinion, 

or clear therapeutic studies 

Types of Interventions
Non-selective nerve injections, with 

the route of administration not specifi-
cally described, were assumed to be inter-
laminar and for the purposes of this re-
view, were rejected.  

Search Strategy
Relevant clinical trials meeting the 

inclusion criteria for this review were 
identified in the following manner:

1. A computerized database search 
was performed of MEDLINE 
(1966-September 2004), CINAHL 
- Cumulative Index to Nursing & 
Allied Health Literature, EMBASE, 
EBM - Evidence Based Medicine 
Reviews (Cochrane Database and 
Cochrane Central Register of 
Controlled Trials). Specifi c search 
terms used to capture the greatest 
number of applicable studies 
were: Diagnostic techniques & 
procedures, nerve root block 
Injections, and Spine. Facet joints 
and zygapophyseal were specifi cally 
excluded from the search. Included 

were English-only articles, or 
foreign language articles with an 
available English translation.

2. A review of the reference sections 
of the articles selected was also 
performed to identify potential 
additional studies for inclusion.

Method of Review
The computerized database search 

including the author, title, keywords, and 
abstract was printed and reviewed for ex-
clusion criteria. If no clear exclusion cri-
teria were identified within the abstract, 
the full journal article was obtained for 
review.  The articles were reviewed by 
three physician reviewers. Articles were 
then abstracted for specific information 
on study design, number of patients, 
outcome studied, duration of study, and 
quality of study.

Methodological Quality
Quality of each individual article was 

evaluated by AHRQ (35) and QUADAS 
(36) criteria as shown in Tables 1 and 2.

Strength of Evidence
The level of evidence was evaluated 

as shown in Table 3.

RESULTS

Literature Search
The database search yielded 258 arti-

cles which were reviewed for inclusion or 
exclusion. For articles excluded, specific 
reasons were documented in the database 
article log. Of the 258 articles found dur-
ing the search, seven were selected for re-
view and abstracting. 

Methodological Quality
Multiple articles were excluded as 

they were clinical outcome studies and 
not diagnostic studies (4-11, 13, 37-40). 
Reference lists for the selected articles 
were reviewed and yielded an addition-
al eight articles. A total of 11 articles were 
selected for study (Fig. 1) The 11 available 
studies are outlined in (Table 4) (25-28, 
31, 32, 41-45).

Rationale
In general, imaging studies can ac-

curately demonstrate disc herniation or 
nerve root compression. However, it is 
necessary to differentiate symptomatic 
from asymptomatic levels of nerve com-
pression in cases of multiple sites or lev-
els of involvement, or in situations of con-
founding clinical features. The underlying 

 Domain#     Elements*

Study Population •  Subjects similar to populations in which 
the test would be used and with a similar 
spectrum of disease

Adequate Description of Test •  Details of test and its administration 
suffi cient to allow for replication of study 

Appropriate Reference Standard •  Appropriate reference standard (“gold 
standard”) used for comparison

•  Reference standard reproducible 

Blinded Comparison of Test and 
Reference 

•  Evaluation of test without knowledge of 
disease status, if possible

•  Independent, blind interpretation of test 
and reference 

Avoidance of Verifi cation Bias •  Decision to perform reference standard not 
dependent on results of test under study

Table 1.  Domains and elements for diagnostic studies developed by the 
               Agency for Healthcare Research and Quality (AHRQ)

# Key domains are in italics
*Elements appearing in italics are those with an empirical basis.  Elements appearing in bold are 
those considered essential to give a system a Yes rating for the domain.
Adapted from ref. 35
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principle of selective nerve root local an-
esthetic injection is the premise that a lo-
cal anesthetic will act only locally at the 
site of nerve root pain generation. Conse-

quently it is presumed that any systemat-
ic effect of a local anesthetic diminishing 
specificity of such a block is minimal. In 
addition, it also has been reported that an 

anesthetic block distal to the site of nerve 
compression, as in a sciatic nerve block for 
nerve root compression, can, in fact, result 
in reduction of pain equal to nerve root 

Item Yes No Unclear

1. Was the spectrum of patients representative of the patients who will receive the test in 
practice?

( ) ( ) ( )

2. Were selection criteria clearly described? ( ) ( ) ( )

3. Is the reference standard likely to correctly classify the target condition? ( ) ( ) ( )

4. Is the time period between reference standard and index test short enough to be 
reasonably sure that the target condition did not change between the two tests?

( ) ( ) ( )

5. Did the whole sample, or a random selection of the sample, receive verifi cation using a 
reference standard of diagnosis?

( ) ( ) ( )

6. Did patients receive the same reference standard regardless of the index test result? ( ) ( ) ( )

7. Was the reference standard independent of the index test(i.e., the index test did not 
form part of the reference standard)?

( ) ( ) ( )

8. Was the execution of the index test described in suffi cient detail to permit replication 
of the test?

( ) ( ) ( )

9. Was the execution of the reference standard described in suffi cient detail to permit its 
replication?

( ) ( ) ( )

10. Were the index test results interpreted without knowledge of the results of the 
reference standard?

( ) ( ) ( )

11. Were the reference standard results interpreted without knowledge of the results of the 
index test?

( ) ( ) ( )

12. Were the same clinical data available when test results were interpreted as would be 
available when the test is used in practice?

( ) ( ) ( )

13. Were uninterpretable/intermediate test results reported? ( ) ( ) ( )

14. Were withdrawals from the study explained? ( ) ( ) ( )

Table 2.  Items utilized for assessment of  quality of  individual articles of  diagnostic studies by QUADAS tool

Adapted from ref. 36

Level I Conclusive: Research-based evidence with multiple relevant and high-quality scientifi c studies or consistent reviews of meta-
analyses 

Level II Strong: Research-based evidence from at least one properly designed, randomized, controlled trial; or research-based evidence from 
multiple properly designed studies of smaller size; or multiple low quality trials. 

Level III Moderate: a) Evidence obtained from well-designed pseudorandomized controlled trials (alternate allocation or some other 
method); b) evidence obtained from comparative studies with concurrent controls and allocation not randomized (cohort studies, 
case-controlled studies, or interrupted time series with a control group); c) evidence obtained from comparative studies with 
historical control, two or more single-arm studies, or interrupted time series without a parallel control group. 

Level IV Limited: Evidence from well-designed nonexperimental studies from more than one center or research group; or confl icting 
evidence with inconsistent fi ndings in multiple trials.

Level V Indeterminate: Opinions of respected authorities, based on clinical evidence, descriptive studies, or reports of expert committees. 

Adapted from ref. 16

Table 3.  Designation of  levels of  evidence 
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ing situations. 

Principles
Transforaminal epidural steroid in-

jections or selective nerve root blocks can 
be performed in order to test the hypoth-
esis that a target nerve root is the source 
of a patient’s pain. Selective nerve root 
block must be performed under fluoro-
scopic visualization utilizing a low vol-
ume local anesthetic of 0.5-1 ml. If the 
pain is not relieved, the nerve root can-
not be considered as transmitting the 
pain. However, if the pain is completely 
relieved with a properly performed block 
without leakage into surrounding struc-
tures, the nerve root is considered as the 
source of the pain. As for facet joint block 
or sacroiliac joint blocks, and provoca-
tive discography, no standards have been 
established to eliminate false positive re-
sponses with transforaminal epidural in-
jections (16, 17). However, true-positive 
responses may be secured by perform-
ing controlled blocks with placebo injec-
tions of normal saline. Comparative local 
anesthetic blocks which have been shown 
to be valid in the diagnosis of facet joint 
pain have not been studied for transfo-
raminal usage. 

Validity
Transforaminal epidurals or selec-

tive nerve root blocks have been shown to 
have face validity. Local anesthetic inject-
ed accurately onto the correct target point 
of the nerve root selectively infiltrates the 
target nerve, and may provide the validity. 
Thus, performing the procedure with low 
volume local anesthetic under fluoroscop-
ic visualization and limiting the injection 
onto the target nerve will preserve the face 
validity. However, the construct validity 
of selective nerve root blocks has not been 
established. Thus, it is not known in every 
individual case, whether the response is a 
true positive or not. Significant false pos-
itive rates have been described with mul-
tiple other diagnostic interventional tech-
niques (16). 

In addition to the false positive result, 
multiple confounding factors of psycho-
logical issues and sedation have not been 
studied for selective nerve root blocks.

Criterion 
Even though results of biopsy or au-

topsy are not available to confirm specific-
ity and sensitivity of selective nerve root 
blocks, surgical confirmation and clini-

blockade (41). Sensitivity of nerve root 
block was very high, compared with sci-
atic nerve block, posterior ramus block, or 
subcutaneous injection in a cohort of pa-
tients with sciatica (41). However, speci-
ficity was only moderate. The specificity 
of sciatic nerve block was equal to that of 
selective nerve root block (41). The selec-
tive nerve root block was considered as 
most helpful as a negative predictor for 
the presence of nerve compression if the 
block result was negative.

Study Characteristics
Salient features of included studies 

are shown in Table 4. 
Slipman et al (42) examined the ef-

fects of mechanical stimulation on 87 pa-
tients and examined 134 cervical nerve 
roots. The patients then described to an 
independent observer the referred symp-
toms, (dynatome) on a pain diagram. This 
dynatomal map was compared to classic 
dermatomal maps. The dynatomal map 
distribution was similar to classic derma-
tomal maps, but frequently overlapped 
other dermatomes and had a larger dis-
tribution. This study emphasized the po-
tential importance and advantage of a se-

lective nerve root block in evaluating pa-
tients with equivocal imaging and radic-
ular pain.

Wolff et al (43) examined the hyp-
esthetic response area following a lumbar 
selective nerve root block and compared 
this to classic dermatomal maps. They 
found that the hypesthetic area over-
lapped more than one classic dermatome. 
The addition of hypesthetic response to 
the paresthesias and blockade of pain pro-
vided a method of diagnosing clinically 
relevant spinal levels.

Dooley et al (28) performed a retro-
spective study on mechanical nerve stim-
ulation followed by selective nerve root 
blocks, followed by surgical treatment. A 
single root involvement was confirmed 
in 85% of patients with concordant pain 
with mechanical nerve stimulation with 
needle placement and relief of pain with 
anesthetic along the nerve root. The eval-
uation was also helpful in separating pa-
tients without spinal problems and those 
with multiple levels of involvement.

Multiple authors (2, 4, 11, 13, 22-34, 
44, 46-49) reported the value of selective 
nerve root blocks in the determination 
of the symptomatic levels in confound-

258 Total Article Abstracts 
Reviewed From Database 

Search

8 Articles Included 
From Reference 

Review
7 Articles Selected 

for Abstracting

4 Articles Excluded 
as non-diagnostic 

Studies

11Total Articles
 for Study

Fig. 1. Systematic Review Flow Sheet
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 Table 4. Characteristics of  articles included in systematic review

Study/Methods Number Intervention Outcomes Results Conclusions

Anderberg et al (45) 
Prospective cohort

AHRQ Score  - 4/5
QUADAS Score - 11/14

20 Nerve Block with MRI 
& surgical correlation in 
cervical radicular pain

VAS and surgical 
outcome

18/20 with good relief post block 
had surgery with none having 
radicular pain after surgery

Positive surgical response 
with positive SNRB

Slipman et al (42)
Prospective Study

AHRQ Score - 4/5
QUADAS Score - 11/14

87 Cervical Nerve Root Me-
chanical Stimulation

Pain Mapping Di-
agram

Dermatomal maps differ from 
Dynatomal Maps

Referral Patterns may dif-
fer from classic dermato-
mal maps

Wolff et al (43)
Prospective Study

AHRQ Score - 4/5
QUADAS Score = 10/14

29 Selective Nerve Root In-
jections

Sensory Testing af-
ter SNRB

Hypesthetic areas post block 
were variable and larger than 
paresthetic areas pre block

Nerve Root Block Pat-
terns may differ from 
classic dermatomal maps

Krempen and Smith (25)
Prospective Study

AHRQ Score - 3/5
QUADAS Score - 11/14

22 Mechanical Stimulation 
and Selective Nerve Root 
Injections

Concordant pain es-
ponse to injection 
and surgical out-
come in 16 of the 22 
patients 

In the 16 patients that under-
went surgery after positive re-
sponse to the injection all im-
proved with surgery and had 
corresponding lesions at the lev-
el suggested

SNRB is helpful diagnos-
tically in surgical plan-
ning

Haueisen et al (27)
Retrospective Study

AHRQ Score - 3/5
QUADAS Score - 9/14

105 SNRB post laminectomy 
with surgical 
re-exploration

Comparison of Sur-
gical fi ndings with 
SNRB vs. Myelogram

In patients with positive SNRB 
positive surgical pathology

SNRB helpful diagnosti-
cally in patients post lam-
inectomy

Herron (32)
Retrospective Case Series

AHRQ Score - 3/5
QUADAS Score - 9/14

215
(78 underwent 

surgery)

SNRB prior to Surgery Comparison of Sur-
gical fi ndings and 
outcome

In patients with positive SNRB 
mostly positive outcomes

SNRB helpful diagnosti-
cally in patients without 
prior surgery

Dooley et al (28)
Retrospective Case Series

AHRQ Score - 4/5
QUADAS Score - 10/14

62 Mechanical Stimulation 
with needle and SNRB 
compared with surgical 
exploration

Comparison of Sur-
gical outcome with 
SNRB response

In patients with positive SNRB 
positive surgical pathology

SNRB helpful diagnos-
tically in patients when 
mechanical stimulation 
and SNRB concordant

Tajima et al (26)
Prospective Case Series

AHRQ Score - 3/5
QUADAS Score - 9/14

106 Mechanical Stimulation 
with needle and SNRB 
compared with myelo-
gram and surgical explo-
ration

Comparison of 
SNRB response to 
imaging and surgical 
fi ndings

In patients with positive SNRB 
imaging and surgical pathology 
were concordant

SNRB was helpful di-
agnostically in patients 
when mechanical stim-
ulation and SNRB were 
concordant. Also the site 
of entrapment was con-
sistent with surgical fi nd-
ings

Van Akkerveeken (31)
Prospective Case Series

AHRQ Score - 3/5
QUADAS Score - 7/14

46 Mechanical Stimulation 
followed by SNRB with 
Marcaine.

Comparison of 
SNRB response to 
imaging and surgical 
pathology

Sensitivity 100%
Specifi city 90%
Positive Predictive Value for 
good surgical result was excel-
lent at 70-95% depending on 
statistics

SNRB was highly sensi-
tive and specifi c with a 
high positive predictive 
value for surgical out-
come.

North et al (41)
Randomized Single Blind 
Prospective Trial

AHRQ Score - 4/5
QUADAS Score - 11/14

33 Spinal blocks of the fac-
ets, sciatic nerve, medial 
branch blocks, and trig-
ger point blocks

Comparison of dif-
ferent blocks to se-
lective nerve root 
blocks

Sensitivity 91%
Specifi city 24%
Sciatic nerve block was also ef-
fective in relieving pain known 
to be proximal to the block.

SNRB may be helpful if 
negative but within this 
study was not specifi c.

Stanley et al (44)
Prospective Consecutive 
Series

AHRQ Score - 4/5
QUADAS Score - 12/14

50 Selective nerve root 
blocks and radiculogra-
phy with surgery

Comparison of 
SNRB and radicu-
lography to surgi-
cal fi ndings and out-
come

Radiculography was not helpful 
in identifying the site of entrap-
ment. SNRB were helpful in se-
lecting patients with single level 
entrapment for surgery.

SNRB may be helpful in 
selecting patients for sur-
gery with single level en-
trapment.
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cal results provide a reliable gold standard 
(27, 32, 44, 46, 49).

Haueisen et al (27) in an early study 
on patients with post-laminectomy radic-
ular symptoms compared the diagnostic 
accuracy of spinal nerve root injections 
with Xylocaine to myelogram for surgical 
pathology and outcome. Of the 105 pa-
tients studied with selective nerve root in-
jections, 55 underwent surgical re-explo-
ration. Selective nerve root injections were 
accurate in making a diagnosis consistent 
with surgical pathology in 43 out of the 
55 patients, or 93%; myelogram was ac-
curate in 24%. The surgical outcome at an 
average of 20 months was improvement in 
73% of the patients. They concluded that, 
in patients with surgically altered anato-
my selective nerve root blocks are helpful 
in making an accurate diagnosis.

Herron (32) examined the response 
to selective nerve root blocks as a means 
to assure spinal origin for the pain com-
plaint. The surgical outcomes were as ex-
pected with patients having the best out-
come for lumbar disc herniation and spi-
nal stenosis and doing poorly with a his-
tory of prior surgery. The response to in-
jection was helpful in narrowing poten-
tial surgical patients from 215 to 71 pa-
tients who subsequently underwent sur-
gical repair.

Tajima (26), in an early study of this 
technique, compared the response for 
106 patients to mechanical stimulation 
and anesthetic response to myelogram 
and surgical outcome. Comparison to 
the normal dye patterns in reference pa-
tients and cadaveric dye patterns was also 
attempted to clarify the role of radiculo-
grams as a diagnostic imaging tool. The 
disorders studied were diverse but selec-
tive nerve root block was helpful in deter-
mining the painful level in the majority of 
patients with corresponding abnormali-
ties found on surgical repair. Additionally 
it was helpful in limiting the surgical de-
compression to the area of primary pain 
generation. 

Anderberg et al (45) performed a 
prospective study on 20 patients with 
cervical selective nerve root blocks and 
a comparison of post surgical response. 
Of the 20 patients studied, 18 had a posi-
tive cervical selective nerve root block that 
corresponded to MRI findings, and com-
plete post surgical pain relief.

Accuracy
Accuracy of any test is measured by 

sensitivity and specificity. Specificity is a 
relative measure of the prevalence of false-
positives, whereas sensitivity is the relative 
prevalence of false-negative results. There 
are multiple confounding factors with se-
lective nerve root blocks that may lead to 
a false positive result in spite of precau-
tions. There are also numerous structures 
in close proximity that could also affect a 
false-positive block. Consequently, selec-
tive nerve root blocks are considered to 
have an excessively high level of sensitivity 
with a moderate or low level of specificity. 
As compared with sciatic nerve, posterior 
ramus block, or subcutaneous injection, a 
selective nerve root block in patients with 
sciatica has been shown to have high sen-
sitivity (41), however, the specificity was 
judged to be only moderate. In fact the 
specificity of sciatic nerve block was as 
good as or equal to a selective nerve root 
block (41). 

The sensitivity and specificity of di-
agnostic selective nerve root block ranges 
from 45-100% (24, 25, 28, 31, 44). Schutz 
et al (24) reported finding a corrobora-
tive lesion at the time of surgery in 87% of 
patients with a positive diagnostic block. 
Krempen and Smith (25) reported 100% 
surgical confirmation following a positive 
block. Dooley et al (28) reported three out 
of 51 blocks to be false positive, providing 
a specificity of 94%. Stanley et al (44) re-
ported a 95% specificity. VanAkkerveeken 
(31) attempted to establish the diagnos-
tic value of selective nerve root injections. 
In 37 patients with confirmed lumbar 
radiculopathy, compared to nine patients 
with pain due to metastases, it was found 
that the sensitivity for determining pain 
of spinal neural origin was 100%.  The 
specificity was studied by comparison to 
a normal level on imaging and exam 
with a selective nerve root block, and 
was 90%. Of the 37 patients with lumbar 
radiculopathy, some declined surgery. The 
predictive value for a good outcome was 
determined with, and without, the pa-
tients who did not want surgery. If all pa-
tients who declined surgery were includ-
ed in the analysis as surgical failures, the 
positive predictive value of a good surgi-
cal outcome with a positive selective nerve 
root block was 70%. The positive predic-
tive value was 95% when patients who 
had surgery were the only ones included 
in the analysis. Within this study, selective 
nerve root injections were a highly sensi-
tive, specific test with high predictive val-
ue for surgical outcome.

Anderberg et al (45) reported 96% 
specificity. Haueisen et al (27) reported 
93% specificity. Dooley et al (28) reported 
85% specificity.

However, these high levels of speci-
ficity and sensitivity have not been prov-
en in controlled trials. It is imperative to 
compare these results in light of the evi-
dence shown by North et al (41).

Diagnostic Validity
Diagnostic selective nerve root in-

jection is typically performed in a patient 
with persistent pain when their history, 
examination, imaging and other precision 
diagnostic injections and electrophysiol-
ogy testing do not clarify the pain gen-
erator. Kikuchi et al (30) estimated that 
20% of patients presenting with radicu-
lar pain required diagnostic nerve root 
blocks. Derby et al (49) reported that pa-
tients who failed to obtain sustained ra-
dicular pain relief following the trans-
foraminal blocks were less likely to ben-
efit from subsequent surgical interven-
tion. Manchikanti et al (3), in exploring 
the role of transforaminal epidural injec-
tions in the diagnosis of low back pain of 
undetermined origin, performed transfo-
raminal epidural injections in 35 patients, 
in a cohort of 120 patients. Of the 35 pa-
tients undergoing transforaminal epidur-
al injections, 16 responded with pain re-
lief. Herron (32) found the procedure 
useful in identifying previously undocu-
mented disc herniations, the symptomatic 
level in multi-disc herniation, the primary 
pain generator in the spine-hip syndrome, 
previously undocumented root irritation 
and spondylolisthesis, the symptomat-
ic level in multi-level stenosis, and the 
symptomatic route in patients with docu-
mented post operative fibrosis. White (50) 
supported the use of diagnostic selective 
nerve root blocks as a pre-surgical test in 
patients with equivocal anatomic finds. 
Pang et al (51) utilizing application of spi-
nal pain mapping in the diagnosis of low 
back pain in 104 cases, reported that lum-
bar nerve root involvement was noted in 
44% of the patients. 

Methodological Quality
Methodological Quality of these ar-

ticles was judged by the criteria described 
by AHRQ (35) as well as QUADAS (36) 
as shown in Tables 1 and 2. The criteria 
and description of studies are shown in 
Table 4.
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Strength of Evidence
Based on the review of all available 

studies, there is strong evidence that nerve 
root pain may be relieved with an appro-
priately performed selective nerve root 
block. However, based on the review of all 
the evaluations, the current analysis pro-
vides limited evidence of transforaminal 
epidural injections as a diagnostic tool 
for spinal disorders. The current analy-
sis also provides moderate evidence for 
transforaminal epidural injections in the 
preoperative evaluation of patients with 
negative or inconclusive imaging studies, 
but with clinical findings of nerve root ir-
ritation.

DISCUSSION

This systematic review of the liter-
ature pertaining to selective nerve root 
blocks, or transforaminal epidural injec-
tions shows that the sensitivity and speci-
ficity of selective nerve root block ranges 
from 45-100%. Consequently, diagnostic 
selective nerve root block may be consid-
ered as an effective technique in evaluat-
ing patients with multilevel pathology to 
ascertain which level is the pain generator. 
Similarly, it may also be useful when the 
location of symptoms seems to conflict 
with abnormalities identified with imag-
ing findings. Selective nerve root blocks 
also have been supported as a presurgi-
cal test in patients with equivocal anatom-
ic findings. Further, they were found to 
be useful in identifying previous undoc-
umented disc herniation. They are help-
ful in determining the symptomatic level 
in multilevel disc herniation, the primary 
pain generator in the spine-hip syndrome, 
previous undocumented root irritation 
and spondylolisthesis, the symptomatic 
level in multilevel stenosis, and the symp-
tomatic route in patients with document-
ed postoperative fibrosis. Prevalence of 
nerve root pain has been reported to be 
44% in one study (51) in patients with low 
back pain of undetermined etiology after 
medical history, physical examination, ra-
diographic examination, and electrophys-
iologic examination. 

The severe limitations of our evalua-
tion include the methodological quality of 
the studies available at present. The evalu-
ation shows conflicting results, while pro-
ponents show good sensitivity and spec-
ificity. Others (41) indicate caution and 
also reveal that the sensitivity of nerve 
root block is very high whereas its speci-
ficity is only moderate. In fact the spec-

ificity of sciatic nerve block was as good 
as a selective nerve root block. However, 
the sensitivity of selective nerve root block 
was high when compared to sciatic nerve 
block, posterior ramus block, and subcu-
taneous injection in a cohort of patients 
with sciatica (41).

In contrast to facet joint blocks, the 
diagnostic selective nerve root blocks have 
been confirmed with surgical confirma-
tion apart from clinical results. However, 
the specific limitations for intervention-
al techniques also extend to transforam-
inal epidural injections. Further, transfo-
raminal epidurals lack a proven method-
ology to avoid false positives. Utilizing the 
pain relief in a given patient as a standard 
can be neither confirmed nor denied. As 
a result, in terms of specificity and sensi-
tivity, the true accuracy of transforaminal 
epidural steroid injections based on pain 
relieving phenomenon is uncertain. Fur-
ther, transforaminal epidural injections 
are more similar to physical examination 
than most laboratory tests used in clini-
cal medicine, which, because a diagnostic 
confirmation can be accomplished, can 
have an absolute gold standard for com-
parison to determine their true accuracy. 
Saal (17) described the general principles 
of diagnostic testing and appraised cur-
rent diagnostic techniques as they relate 
to painful lumbar spine disorders. Rath-
er than concluding that current diagnos-
tic tests are invalid or should be used less, 
Saal suggested their results should be con-
sidered in the light of inaccuracies pres-
ent in all diagnostic tests in medicine. Cli-
nicians can use this perspective to appro-
priately prioritize the data from these tests 
along with the earlier clinical data gath-
ered sequentially from history, physical 
examination, and noninterventional im-
aging studies. With this information in 
hand, the clinician and patient can choose 
appropriate therapies for the given painful 
spinal disorder (17, 52-55).

There have been no systematic re-
views to compare our results of the past 
reviews. However, Manchikanti et al (16) 
in preparation of guidelines for interven-
tional techniques, summarized the ev-
idence for transforaminal epidurals as 
moderate in the preoperative evaluation 
of patients with negative or inconclusive 
imaging studies, but with clinical findings 
of nerve root irritation. In the present re-
view we have utilized all the studies uti-
lized by Manchikanti et al (16) and also 
further literature available since then. 

The inability of the physician to pro-
vide appropriate and accurate diagno-
sis for a patient with chronic spinal pain 
is frustrating not only for the patient but 
also the physician. Without clearcut find-
ings from physical examination, history, 
radiologic evaluation, electrophysiolog-
ic examination, and psychological evalu-
ation, once facet joint pain and discogen-
ic pain is ruled out, the diagnostic trans-
foraminal epidural injection is the only 
alternative left. They are also helpful in 
multiple conditions as described earlier.

CONCLUSION

There is moderate evidence as to the 
effectiveness of selective nerve root injec-
tions as a diagnostic tool in spinal disor-
ders with radicular complaints. There is 
limited research into this area, but the 
available literature is supportive of selec-
tive nerve root injections as a diagnostic 
test in equivocal radicular pain. Addition-
al research is necessary into the role of se-
lective nerve root injections as a diagnos-
tic tool in spinal disorders. Further re-
search is necessary to determine the accu-
racy of selective nerve root blocks in de-
termining surgical and non-surgical treat-
ment outcomes compared to other estab-
lished diagnostic imaging and electrodi-
agnostic tests. 
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