
Background: Even though the prevalence of thoracic pain has been reported to be 
15% of the general population and up to 22% of the population in interventional pain 
management settings, the role of thoracic discs as a cause of chronic thoracic and ex-
trathoracic pain has not been well researched. The intervertebral discs, zygapophysial or 
facet joints, and other structures including the costovertebral and costotransverse joints 
have been identified as a source of thoracic pain. 

Objective: To systematically assess the quality of clinical studies evaluating the diagnos-
tic accuracy of provocation thoracic discography.

Study Design: A systematic review of provocation thoracic discography.

Methods: A systematic review of the literature was performed to assess the diagnos-
tic accuracy of thoracic discography with respect to chronic, function limiting, thoracic 
or extrathoracic pain. 

Studies meeting the Agency for Healthcare Research and Quality (AHRQ) methodologic 
quality criteria with scores of 50 or higher were included for the assessment of the level 
of evidence. Level of evidence was based on the United States Preventive Services Task 
Force (USPSTF) criteria for the assessment of accuracy of diagnostic studies. Based on the 
level of evidence, recommendations were made according to Guyatt et al’s criteria.

Results: The clinical value of thoracic provocation discography is limited (Level II-3) with 
2C/weak recommendation derived from low quality or very low quality evidence indicat-
ing that other alternatives may be equally reasonable.

Conclusion: Based on the available evidence for this systematic review, thoracic provo-
cation discography is provided with a weak recommendation for the diagnosis of disco-
genic pain in the thoracic spine, if conservative management has failed. This is qualified 
by the need to appropriately evaluate and diagnose other causes of chronic thoracic pain 
including pain originating from thoracic facet joints. 

Key words: Thoracic pain, chest wall pain, intervertebral disc, thoracic intervertebral 
disc, facet joint, thoracic disc herniation, discogenic pain, lumbar provocation discogra-
phy, cervical provocation discography, thoracic provocation discography, false-positive re-
sponse, diagnostic accuracy
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with the first descriptions of thoracic discography ap-
pearing in 1975 (15), approximately 30 years after the 
description of lumbar discography (1). 

Simmons and Segil (15), in 1975, described thorac-
ic discography and nucleography in the evaluation of 
a man with mid-thoracic radicular pain with a diagno-
sis of a posterior annular tear that reproduced his tho-
racic symptoms. In 1994, Schellhas et al (16) published 
a retrospective review of 100 outpatient thoracic dis-
cographies performed on patients whose MRI findings 
revealed thoracic disc degeneration. In 1999, Wood et 
al (18) published a prospective study of MRI and tho-
racic discography in asymptomatic and symptomatic 
individuals. Over the past few decades, thoracic dis-
cography has been used as a safe procedure by skilled 
interventionalists, with its main purpose of precisely 
identifying and localizing the disc level or levels which 
are the source of chronic thoracic spinal pain.

The Task Force on Taxonomy of Classification of 
Chronic Pain in 1994 described criteria for the diag-
nosis of discogenic pain (50-52). The Task Force (50) 
defined thoracic discogenic pain as thoracic spinal 
pain, with or without referred pain. The key diagnos-
tic criteria of thoracic discogenic pain is that the pa-
tient’s pain must be shown conclusively to stem from 
an intervertebral disc by provocation discography of 
the putatively symptomatic disc with reproduction of 
the patient’s accustomed pain, with provocation of at 
least 2 adjacent intervertebral discs, clearly not repro-
ducing the patient’s pain, and provided that the pain 
cannot be ascribed to some other source innervated 
by the same segments that innervate the putatively 
symptomatic disc. The Task Force (50) cautioned that 
thoracic discography alone is insufficient to conclu-
sively establish a diagnosis of discogenic pain because 
of the propensity for false-positive responses, either 
because of apprehension on the part of the patient 
or because of the coexistence of a separate source of 
pain within the segment under investigation. 

Degeneration of the thoracic disc, along with end-
plate irregularities and changes due to osteophyte 
formation, are common findings (37,38). However, 
the contribution of disc and facet joints as sources of 
thoracic spinal pain have received only scant attention 
(14-18,20,24,35,37,38,46,50,61-69). The proportion 
of patients suffering from chronic upper or mid back 
pain secondary to thoracic disorders is relatively small 
compared to chronic low back and neck pain. Linton et 
al (61) estimated that the prevalence of thoracic pain 
is 15% of the general population in contrast to 56% 

P rovocation discography as performed today 
was first described in 1948 by Lindblom 
(1) when he used the term “diagnostic disc 

puncture.” This procedure provisionally replaced oil-
contrast myelography described by Dandy (2) in 1929 
for the diagnosis of a herniated disc as a cause of 
radicular pain. During the “herniated disc” era, both 
axial and referred radicular pain were thought to be 
due to a herniated disc compressing neural elements 
(3). It is well known that Mixter and Barr (4) were 
the first to create widespread interest in the disc as a 
source of pain in American literature with their 1934 
hallmark description of the herniated nucleus pulposus. 
However, soon after, Mixter and Ayers (5) in 1935 
demonstrated that radicular pain could occur without 
disc herniation. Since then, numerous investigators 
(1,3,5-47) have described pain syndromes emanating 
from the intervertebral disc that are not associated 
with evidence of the mechanical compression of neural 
structures. Consequently, pain related to internal disc 
derangement without a specific disc herniation has 
assumed a major role as a cause of non-specific spinal 
pain.

Discography has mainly been used as an imaging 
tool over the years and has been considered to be supe-
rior to radiographs, myelography, magnetic resonance 
imaging (MRI), and computed axial tomography (CT) 
scanning in imaging intervertebral disc morphology 
(3,7-10,14-21,24,33-36,39-46). Advances in CT and MRI 
scanning have added to the knowledge of disc pathol-
ogy, structural abnormalities such as degenerative disc 
changes, herniations, associated end plate changes, 
and annular tears. There are no definitive tests for the 
diagnosis of discogenic pain (14-20,22-28,33-38,47-
60). Further, structural abnormalities are present in 
patients asymptomatic of spinal pain, thus increasing 
the importance of discography as the most specific 
and sensitive test to assess if a disc is painful (35,38,43-
46,50-52). Discography continues to be the criterion 
standard (19,33,34,36,48,49) to determine whether 
or not a particular disc is painful irrespective of the 
evidence or lack thereof for degenerative changes uti-
lizing other imaging modalities. The appropriate per-
formance and diagnostic value of lumbar discography, 
and, to a somewhat lesser extent, cervical discography, 
has been extensively documented, practiced, and re-
fined over the past 6 decades since its first descriptions 
in the 1940s. However, thoracic discography continues 
to be in its nascent stages of clinical application and 
specifically in the arena of evidence-based medicine, 
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reporting low back pain and 44% reporting neck pain. 
Involvement of thoracic discs and facet joints as sourc-
es of pain has been described (14-18,48-50,53,62-68). 

Two systematic reviews evaluating the role of 
provocation discography in the diagnosis of spinal 
pain (22,23) have presented limited evidence support-
ing the role of discography in identifying the subset 
of patients with thoracic discogenic pain. Further, 
multiple concerns have been raised in regard to the 
reported high false-positive rate, the lack of concor-
dance, potential confounding factors, and safety of 
controlled diagnostic blocks (3,70-72). In a recent sys-
tematic review of lumbar provocation discography in 
asymptomatic subjects with a meta-analysis of false-
positive rates, Wolfer et al (3), after extensive evalua-
tion, concluded that the strength of evidence is Level 
II-2 based on the United States Preventive Services Task 
Force (USPSTF) criteria (73) and the criteria for assess-
ment of accuracy of diagnostic studies (74). 

In this systematic review, we sought to provide 
answers to the question: Is provocation discography 
valid in the diagnosis of thoracic discogenic pain? 

Methods

Literature Search 
The literature search included multiple databases 

including PubMed, EMBASE, and databases of multi-
ple journals, Cochrane Reviews, systematic and narra-
tive reviews, Clinical Trials Registry, and letters to the 
experts. A search was conducted from 1966 through 

July 2008. A review of the reference sections of select-
ed articles was performed to identify all the relevant 
studies. However, only English language articles were 
reviewed. 

The search was conducted utilizing the follow-
ing terms: thoracic disc, thoracic discogenic pain, tho-
racic analgesic discography, and thoracic provocation 
discography.

Inclusion Criteria 
Only the studies meeting the inclusion criteria of 

important participants (asymptomatic volunteers or 
symptomatic patients with thoracic pain of greater 
than 3 months duration) were included. 

Exclusion Criteria 
Studies including non-clinical studies, abstracts, 

technical papers, expert opinions, single case reports, 
and general review articles were excluded. 

Review Methods
Study Selection

Studies were selected if they met the inclusion 
criteria.
Data Extraction

The relevant data on the methodology and out-
come measures were collected.
Methodologic Quality Assessment

The Agency for Healthcare Research and Quality 
(AHRQ) criteria for diagnostic testing (74) as reported 
in Table 1 are used for methodologic quality assess-

Table 1. Modified AHRQ methodologic assessment criteria for diagnostic interventions. 

CRITERION Weighted Score

1.   Study Population 30

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

2.   Adequate Description of Test 15

   •  Details of test and its administration sufficient to allow for replication of study

3.  Appropriate Reference Standard 20

   •  Appropriate reference standard (gold standard) used for comparison 10

   •  Reference standard reproducible 10

4.   Blinded Comparison of Test 20

   •  Evaluation of test without knowledge of disease status, if possible 10

   •  Independent, blind interpretation of test and reference 10

5.   Avoidance of Verification Bias 15

   •  Decision to perform reference standard not dependent on results of test under study

TOTAL SCORE 100

Adapted and modified from West S et al. Systems to Rate the Strength of Scientific Evidence, Evidence Report, Technology Assessment No. 47. 
AHRQ Publication No. 02-E016 (74).
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ment. The weighted scores of methodologic quality 
criteria were developed by consensus of the guidelines 
committee of the American Society of Interventional 
Pain Physicians (ASIPP) (70). Based on the weighted 
scoring system, a total of 100 total points may be 
awarded for each study. Only the studies scoring 50 
or above were utilized in the analysis. Each study was 
scored independently by 2 reviewers. Any discrepan-
cies and conflicts were reviewed by a third author to 
reach a consensus agreement. If disagreement still ex-
isted, all the reviewers discussed their differences until 
a consensus was reached. 

Qualitative Analysis of Evidence
Qualitative analysis will be conducted using 4 

levels of evidence for effectiveness of thoracic discog-
raphy as illustrated in Table 2 (73). This evidence has 
been modified for diagnostic studies as randomized 
trials are not recommended for diagnostic accuracy 
studies (70,74-78). 

Recommendations
Recommendations are provided as described in 

Table 3 based on Guyatt et al’s grading criteria (79).

Table 2. Modified levels of  quality of  evidence.

Adapted and modified from the U.S. Preventive Services Task Force (USPSTF) (73).

Table 3. Grading recommendations of  Guyatt et al (79).

Grade of  Recommendation/
Description

Benefit vs Risk and 
Burdens

Methodological Quality of  
Supporting Evidence Implications

1A/strong recommendation, high-
quality evidence

Benefits clearly outweigh 
risk and burdens, or vice 
versa

RCTs without important limitations 
or overwhelming evidence from 
observational studies

Strong recommendation, can 
apply to most patients in most 
circumstances without reservation

1B/strong recommendation, 
moderate quality evidence

Benefits clearly outweigh 
risk and burdens, or vice 
versa

RCTs with important limitations 
(inconsistent results, methodological 
flaws, indirect, or imprecise) or 
exceptionally strong evidence from 
observational studies

Strong recommendation, can 
apply to most patients in most 
circumstances without reservation

1C/strong recommendation, 
low-quality or very low-quality 
evidence

Benefits clearly outweigh 
risk and burdens, or vice 
versa

Observational studies or case series Strong recommendation but 
may change when higher quality 
evidence becomes available

2A/weak recommendation, high-
quality evidence

Benefits closely balanced 
with risks and burden

RCTs without important limitations 
or overwhelming evidence from 
observational studies

Weak recommendation, best 
action may differ depending on 
circumstances or patients’ or 
societal values

2B/weak recommendation, 
moderate-quality evidence

Benefits closely balanced 
with risks and burden

RCTs with important limitations 
(inconsistent results, methodological 
flaws, indirect, or imprecise) or 
exceptionally strong evidence from 
observational studies

Weak recommendation, best 
action may differ depending on 
circumstances or patients’ or 
societal values

2C/weak recommendation, 
low-quality or very low-quality 
evidence

Uncertainty in the estimates 
of benefits, risks, and burden; 
benefits, risk, and burden 
may be closely balanced

Observational studies or case series Very weak recommendations; 
other alternatives may be equally 
reasonable

Adapted from Guyatt G et al. Grading strength of recommendations and quality of evidence in clinical guidelines. Report from an American 
College of Chest Physicians task force. Chest 2006; 129:174-181 (79). 

I: Evidence obtained from at least one properly randomized controlled trial or multiple well-conducted diagnostic studies

II-1: Evidence obtained from well-designed controlled trials without randomization or at least one well-controlled diagnostic study of  
adequate size

II-2: Evidence obtained from well-designed cohort or case-control analytic studies, preferably from more than one center or research 
group or evidence obtained from at least one properly designed small diagnostic accuracy study

II-3: Evidence obtained from multiple time series with or without the intervention. Dramatic results in uncontrolled experiments 
(such as the results of  the introduction of  penicillin treatment in the 1940s) could also be regarded as this type of  evidence

III: Opinions of  respected authorities, based on clinical experience descriptive studies and case reports or reports of  expert committees
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Results

Literature Search 
Figure 1 illustrates the search results. The search 

yielded 67 articles for review. Of these, only 4 were 
relevant to the study question, with 2 studies (16,18) 
and 2 systematic reviews (48,49). 

Methodologic Quality Assessment
Methodologic quality assessment criteria for each 

study are with scores of 50 and 55 described in Table 
4. 

Computerized and manual search 
of literature

n = 493

Non-duplicate titles
n = 323

Articles with abstracts
n = 229

Potential articles
n = 67

Abstracts reviewed
n = 67

Abstracts excluded
n = 42

Full manuscripts reviewed
n = 15

Included Publications
Manuscripts = 2

Systematic reviews = 2

Fig. 1. Flow diagram of  selection process of  literature.

Table 4. Methodologic quality evaluation and scoring of  thoracic discography studies.

Weighted Score Schellhas et al 1994 (16) Wood et al 1999 (18)

1  Study Population 30 20 20

2 Adequate Description of Test 15 15 15

3 Appropriate Reference Standard 20

    Appropriate reference standard (gold standard) used for comparison 10 5 10

    Reference standard reproducible 10 10 5

4 Blinded Comparison of Test 20

   Evaluation of test without  knowledge of disease status, if possible 10 -- --

   Independent, blind interpretation of test and reference 10 -- --

5 Avoidance of Verification Bias 15 -- 5

Total 100 50 55
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Study Characteristics
Schellhas et al (16) in 1994 published their experi-

ence with thoracic discograms performed on 100 out-
patients by a retrospective analysis. After MRI, clinically 
suspect, morphologically abnormal thoracic discs and 
at least one nearby controlled level disc were injected 
with either non-ionic contrast or saline, filmed and in-
dividually described by the patient as concordant versus 
non-concordant relative to clinical pain, and rated in 
pain intensity on a scale of 0 to 10. The results illus-
trated discs with annular tears, intrinsic degeneration, 
and vertebral body endplate infarctions to be painful 
approximately 75% of the time. They demonstrated a 
clinical concordance of 50% with painless control levels. 
In this series, clinically concordant extraspinal pain such 
as chest wall, intrathoracic, and upper abdominal pain 
were frequently provoked with thoracic disc injections. 
They described that non-protruding disc derangements 
such as may be seen either in active or old juvenile dis-
cogenic disease (Scheuermann’s disease). Internal disc 
derangements may be painful and clinically significant 
with more than 50% of the painful discs that they stud-
ied falling into this category. The authors concluded 
that thoracic discography can be performed safely by 
experienced individuals as a reliable tertiary diagnos-
tic procedure to determine if degenerated discs on MRI 
studies are related to clinical complaints. The short-
comings of this evaluation include it being a retrospec-
tive evaluation. They described the technical aspects 
extensively, even though characteristics of patients’ 
pain patterns were not provided at baseline. Further, 
a consistent reference standard was not applied. There 
was no blinded comparison of the test.

Wood et al (18) performed a prospective evalua-
tion. They sought to determine the responses to tho-
racic discography by asymptomatic and symptomatic 
individuals. They evaluated 10 adult lifelong asymp-
tomatic volunteers, ages 23 to 45 years, who under-
went MRI of the thoracic spine, by a 4-level discog-
raphy. Provocation responses were graded on a scale 
of 0 (no sensation) to 10 (extreme pain or pressure), 
and filmed discs were graded using a modified Dal-
las scheme. Concomitantly, 10 non-litigious adults, 
ages 31 to 55 years, experiencing chronic thoracic pain 
were similarly studied. The results showed the mean 
pain responses in the asymptomatic volunteers to be 
2.4/10. Three discs in the asymptomatic group were 
intensely painful with scores of 7/10, 8/10, and 10/10, 
with all 3 exhibiting prominent endplate irregularities 
and annular tears typical of thoracolumbar Scheuer-

mann’s disease. On discography, 27 of 40 discs were 
abnormal, with endplate irregularities, annular tears, 
and/or herniations. They also reported that the 10 
discs read as normal on MRI showed annular pathol-
ogy on discography. Further, in the group with chronic 
thoracic pain, the average pain response was 6.3/10 (P 
< 0.05). Of the 48 discs studied, 50% or 24 were con-
cordantly painful, with a response of 8.5/10 (P < 0.05). 
Seventeen discs had non-concordant pain or pressure, 
with an average pain score of 4.8/10 (P < 0.05) and 5 
had no response. On MRI, 21 of the 48 discs appeared 
normal, whereas on discography, only 10 were judged 
as normal. They concluded that on discography, tho-
racic discs with prominent Schmorl’s nodes may be 
intensely painful, even in lifelong asymptomatic indi-
viduals, but the pain is unfamiliar or non-concordant. 
Further, they also concluded that thoracic discography 
may demonstrate disc pathology not seen on MRI.

They also provided evidence for the relative lack 
of reliability of MRI at identifying painful deranged 
discs (18). They reported a high incidence of relatively 
painless disc pathology, including annular tears and 
frank herniations, with discography in both the symp-
tomatic and asymptomatic patients that was missed 
on MRI. Nonetheless, they noted a general trend to-
ward more painful responses was being observed with 
greater degrees of pathology, especially with endplate 
pathology such as Scheuermann’s disease. They also 
reported variability in the perceived pain or pressure, 
even though it typically was on the same side as the 
disc pathology, whether it was a tear or herniation. 

This first ever controlled prospective study in as-
ymptomatic and symptomatic individuals had some 
deficiencies (18). There were only 10 lifelong asymp-
tomatic volunteers. While they concluded that tho-
racic discography in the truly asymptomatic individual 
is not painful, regardless of the degree of pathology 
observed, they reported 3 of the 40 discs (7.5%) as in-
tensely painful with pain of 7, 8, and 10 on a scale 
of 0 to 10. However, the 3 of them exhibited promi-
nent endplate changes typical of thoracolumbar 
Scheuermann’s pathology; further, 2 of these painful 
responses were in one volunteer. Consequently, 20% 
of the asymptomatic volunteers reported pain when 
they had severe Scheuermann’s pathology. Once the 3 
painful discs or 2 painful patients were removed, the 
average pain response was less than 2/10. Only one 
volunteer reported aching muscle-like pain for 48 
hours, which resolved quickly at that point with no 
sequelae. The authors have not provided detailed re-
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sults with regards to negative contiguous discs, one 
above and one below, thus, the criteria was limited 
to only elicitation of concordant pain. Twenty-seven 
of 49 or 55% of the discs studied in the symptomatic 
group were concordant. 

Validity
Wood et al (18) evaluated validity of the concor-

dant pain and the role of false-positive responses. They 
reported the mean pain response in the asymptomatic 
volunteers as 2.4/10 even though 3 discs exhibiting 
prominent endplate irregularities and annular tears 
typical of thoracolumbar Scheuermann’s disease were 
intensely painful. Further, of the 48 discs studied, only 
21 appeared normal on MRI and only 10 were judged 
as normal after provocation discography. The discs 
which exhibited concordant pain (24 of 48 or 50%) ex-
hibited a pain response of 8.5/10, statistically higher 
pain levels than the 17 discs that exhibited non-con-
cordant pain pressure with an average pain of 4.8/10, 
and 5 discs with no pain response at all. 

Schellhas et al (16) evaluated concordant pain and 
also at least one nearby controlled level disc. They dem-
onstrated clinical concordance in approximately 50% 
of the discs, with controlled levels being painless.

Prevalence
Prevalence of thoracic discogenic pain has not 

been determined. 

False-positive Rates
Utilizing the data by Wood et al (18), it appears 

that the false-positive rate with thoracic discograms is 
0 if a pain response of 7 or above is considered as posi-
tive with concordant pain with negative contiguous 
discs. However, if endplate irregularities and annular 
tears are taken into consideration as shown in the as-
ymptomatic patients, even though the mean response 
in volunteers was 2.4/10, 3 discs in 2 patients were in-
tensely painful with scores ranging from 7 to 10 of 10. 
Consequently, in patients with severe pathology, pain 
may be produced in 20% of the patients. Considering 
the clinical realities which dictate provocation thoracic 
discography to be performed only in symptomatic pa-
tients, utilizing the International Association for the 
Study of Pain (IASP) criteria (50), and that these posi-
tive patients may have been dormant and fall within 
the range of the prevalence of discogenic pain, it is 
considered that the false-positive rate with thoracic 
provocation discography is low. 

Schellhas et al (16) evaluated concordant pain 
with a controlled disc at least at one level. They dem-
onstrated a clinical concordance of 50% with painless 
control levels. They also concluded that they were able 
to determine whether observed disc pathology related 
to clinical pain complaints in every patient. In isolated 
cases in which patient uncertainty existed after thor-
ough questioning about pain-pressure concordance 
at individual disc levels, the authors interpreted the 
response at that level as to be either indeterminate or 
non-concordant. They showed that in these cases, at 
least one other disc was clearly concordant; hence, the 
total examination was considered to be conclusive. 
In this study, they evaluated a total of 306 discs. Cus-
tomarily they studied consecutive discs including more 
than one normal-appearing control level disc if neces-
sary (27). Further, morphologically deranged thoracic 
discs produced more painful responses compared with 
normal-appearing control levels, even though these 
responses were not necessarily concordant relative to 
the pain being investigated (28,30,31). Based on the 
results of this study, it appears that false-positive rates 
are low when discography is performed appropriately 
using concordance of pain and negative control discs. 

Fluke (80) criticized the report on its definition of 
reliable, high degree of accuracy, and Schellhas et al’s 
conclusion that they were able to determine whether 
observed disc pathology related to clinical pain in ev-
ery patient. Fluke contended that Schellhas et al failed 
to provide the data necessary to determine whether 
their techniques were accurate or not, because true-
positive, true-negative, and false-negative rates were 
not reported. 

In reply, Schellhas (81) referred to the formal 
prospective investigations of false-positive rates in 
the lumbar spine (30,82). Schellhas also pointed out 
that discography results do not provide an “excuse to 
operate.”

Level of Evidence
Based on the one study meeting the inclusion cri-

teria, the level of evidence is Level II-3.

Recommendation
Based on Guyatt et al’s criteria (79) the recom-

mendation is 2C/weak recommendation, low quality 
or very low quality evidence, with methodologic qual-
ity of supporting evidence derived from observational 
studies or case series with a recommendation that 
other alternatives may be equally effective.
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Discussion

This systematic review provides an evidence level 
of II-3 for provocation discography in identifying pa-
tients with chronic thoracic discogenic pain. There are 
no prevalence or false-positive data available. Consid-
ering that thoracic facet joint pain is present in 34% 
to 48% of the patients with chronic non-specific func-
tion-limiting mid back and upper back pain with false-
positive rates of 42% to 58% with a single block (65-
67), it appears that thoracic discogenic pain may be 
present in at least an equal proportion of patients to 
facet joint pain. Chronic lumbar discogenic pain has 
been reported in 26% to 39% of the patients with or 
without internal disc disruption (7,8). The prevalence 
of chronic discogenic neck pain has been reported as 
16% and possibly 41% of the patients (9,10). 

There are multiple methodological challenges in 
assessing the accuracy of thoracic provocation discog-
raphy, apart from the paucity of literature. The major 
drawbacks of this evaluation on thoracic discogra-
phy is that only 2 studies are available from the same 
group of authors, with the last study being published 
in 1999, and no attempts by others to replicate or con-
firm these results. Further, there is no literature avail-
able comparing diagnostic techniques to outcomes of 
therapeutic modalities. These issues are related to cri-
terion or gold standard and methodological challeng-
es. AHRQ criteria utilized in the evaluation (74) ad-
dresses the methodological concerns. Others also have 
described a multitude of other criteria to overcome 
methodological challenges. These include the criteria 
described by the American Medical Association (AMA) 
(75,76), Quality Assessment Studies of Diagnostic Ac-
curacy (QUADAS) (77), and others (78,83-85). While 
all the criteria have individual variations, AHRQ cri-
teria is the most widespread and comprehensive (74). 
Knottnerus et al (84) described several methodological 
challenges including the gold standard problem, spec-
trum and selection bias, “soft” measures (subjective 
phenomena), observer variability and bias, complex 
relations, clinical impact, sample size, and the rapid 
progress of knowledge.

There is no gold standard for discogenic pain. A 
concordantly painful disc with contiguous negative 
discs was considered as the gold standard for this 
systematic review. Both the studies (16,18) consid-
ered for inclusion in this systematic review were able 
to describe, in detail, concordant pain, but only one 
study (16) described a negative disc. The assessment 
of pain may be considered as a soft measure and has 

been challenged repeatedly (3,30,84-95). The patients’ 
ability to consistently report pain accurately during 
discography along with multiple confounding factors 
has been extensively discussed (3,96,97). There are 
no studies evaluating the outcomes based on surgi-
cal treatments derived from opinions of appropriately 
performed thoracic provocation discography. A gold 
standard of tissue biopsy, which is not reliable in the 
case of degenerative discs, may also be inappropriate 
as a criterion standard for provocation discography. 

The basic principles for thoracic provocation dis-
cography are to determine whether or not a thoracic 
disc(s) is the source of a patient’s thoracic, chest wall, 
or upper abdominal pain. Thus, thoracic discography 
is performed in an attempt to provoke pain with each 
injection at each designated level. A local anesthetic 
can be used to anesthetize painful discs to further re-
fine the identification of a concordantly painful disc. 
If thoracic pain is reproduced during thoracic discog-
raphy, the disc or discs are responsible for at least part 
or all of the pain (50,53). If thoracic pain is not repro-
duced during thoracic discography, then the discs are 
excluded as potential pain generators. Disc stimula-
tion is analogous to palpation for tenderness (50,85). 
The rationale for thoracic provocation discography is 
based on the fact that thoracic discs are innervated 
and therefore can elicit pain (20,53,98-105). Anatomi-
cal studies have demonstrated that intervertebral discs 
receive an innervation posteriorly from the sinuverte-
bral nerves, laterally from the vertebral nerves, and an-
teriorly from the sympathetic trunks (37,50,53,98-106). 
In addition, thoracic discs have been shown to cause 
chronic upper back and mid back pain (16,18). Disco-
genic pain has been described to be dull and aching in 
quality, whereas, neurogenic pain has been described 
to be lancinating in quality (14). Imaging studies such 
as radiographs, myelography, CT, CT-myelography, and 
MRI are inaccurate in determining if a thoracic disc is 
responsible for a patient’s pain complaints or the pres-
ence or absence of disc pathology (20). In addition, 
the patterns for thoracic discogenic pain are expected 
to be indistinguishable from those of thoracic facet 
joint pain, as in the lumbar and cervical regions (53-
55). Even though these pain patterns can be used to 
indicate the most likely segmental source of pain and, 
therefore, the levels at which investigations should be 
focused, these patterns reflect the innervation of the 
source of the pain, and they do not implicate a par-
ticular structure as the source. Thus, it is essential to 
rule out thoracic facet joint pain prior to embarking 
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on provocation discography. Physical examination is 
unable to distinguish the source of pain because shear 
stress applied to the thoracic spine will simultaneously 
stress not only the disc, but also facet joints.

The criteria developed by IASP (50) have recom-
mended that in order to be valid, thoracic provocation 
discography must be subjected to anatomical controls. 
Consequently, the 2 diagnostic criteria for discogenic 
pain must be met in each and every case. The first cri-
teria is that the provocation of the target disc repro-
duces the patient’s pain and the second criteria is that 
provocation of adjacent discs does not reproduce the 
pain. Validity may also be enhanced by appropriate 
assessment of the pain including location, quality, in-
tensity, and concordance.

In summary, extensive research is not currently 
available regarding the various causes of thoracic pain 
and the diagnosis of those causes. Some studies (65-
67) have focused on the prevalence of thoracic facet 
joint pain, whereas there are no studies evaluating the 

prevalence of thoracic discogenic pain. This systematic 
review provides Level II-3 evidence and a 2C/weak rec-
ommendation for thoracic discography as a diagnostic 
tool. 

Conclusion

Based on the present systematic review the 
strength of evidence is Level II-3 based on the AHRQ 
USPSTF criteria for the diagnostic accuracy for discog-
raphy, with a 2C/weak recommendation with low-
quality evidence, with the implication that other al-
ternatives may be equally reasonable.
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