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INTRODUC TION

Neuropathic pain is caused by a lesion or disease of the somatosen-
sory nervous system (https://www.iasp-pain.org/Educa​tion/Conte​
nt.aspx?ItemN​umber​=1698#Neuro​pathi​cpain). Besides clinical ex-
amination, diagnostic tests are useful in patients with suspected 
neuropathic pain, as they provide evidence of somatosensory ner-
vous system damage.

The grading system for diagnosing neuropathic pain, issued by 
the International Association for the Study of Pain (IASP) [1], was 
proposed to determine the level of certainty in diagnosing neuro-
pathic pain. For patients who report pain whose history suggests 
the presence of a neurological lesion or disease, a diagnosis of neu-
ropathic pain is graded based on symptoms and signs as follows: 
neuropathic pain would be considered as "possible" if the patient 
reported pain distribution is neuroanatomically plausible, "probable" 

if there are, in addition, sensory signs in the painful territory, and 
"definite" if, additionally, the somatosensory lesion/disease can be 
documented using objective diagnostic tests.

Previous guidelines on neuropathic pain assessment issued by 
the European Federation of Neurological Societies and IASP [2, 3] 
investigated the usefulness of objective diagnostic tests for patients 
with suspected neuropathic pain. However, these guidelines nei-
ther used the now largely accepted GRADE system to assess the 
quality of the studies and elaborate recommendations, nor directly 
aimed at providing information on the accuracy of diagnostic tests. 
Therefore, these new neuropathic pain assessment guidelines plan 
to use GRADE for assessing quality and provide recommendations 
on the accuracy of diagnostic techniques.

The objectives of these neuropathic pain assessment guidelines 
are (i) to provide recommendations on the diagnostic value of estab-
lished tools in the diagnosis of neuropathic pain, namely screening 
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Abstract
Background and Purpose: In these guidelines, we aimed to develop evidence-based rec-
ommendations for the use of screening questionnaires and diagnostic tests in patients 
with neuropathic pain (NeP).
Methods: We systematically reviewed studies providing information on the sensitivity 
and specificity of screening questionnaires, and quantitative sensory testing, neurophysi-
ology, skin biopsy, and corneal confocal microscopy. We also analysed how functional 
neuroimaging, peripheral nerve blocks, and genetic testing might provide useful informa-
tion in diagnosing NeP.
Results: Of the screening questionnaires, Douleur Neuropathique en 4 Questions (DN4), 
I-DN4 (self-administered DN4), and Leeds Assessment of Neuropathic Symptoms and 
Signs (LANSS) received a strong recommendation, and S-LANSS (self-administered 
LANSS) and PainDETECT weak recommendations for their use in the diagnostic path-
way for patients with possible NeP. We devised a strong recommendation for the use of 
skin biopsy and a weak recommendation for quantitative sensory testing and nociceptive 
evoked potentials in the NeP diagnosis. Trigeminal reflex testing received a strong recom-
mendation in diagnosing secondary trigeminal neuralgia. Although many studies support 
the usefulness of corneal confocal microscopy in diagnosing peripheral neuropathy, no 
study specifically investigated the diagnostic accuracy of this technique in patients with 
NeP. Functional neuroimaging and peripheral nerve blocks are helpful in disclosing patho-
physiology and/or predicting outcomes, but current literature does not support their use 
for diagnosing NeP. Genetic testing may be considered at specialist centres, in selected 
cases.
Conclusions: These recommendations provide evidence-based clinical practice guide-
lines for NeP diagnosis. Due to the poor-to-moderate quality of evidence identified by 
this review, future large-scale, well-designed, multicentre studies assessing the accuracy 
of diagnostic tests for NeP are needed.
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diagnostic accuracy, diagnostic tests, neuropathic pain
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questionnaires, quantitative sensory testing (QST), neurophysiolog-
ical testing, skin biopsy, and corneal confocal microscopy (CCM) and 
(ii) to provide information on how less established techniques such 
as functional neuroimaging, peripheral nerve blocks, and genetic 
testing may contribute to the diagnosis of neuropathic pain.

METHODOLOGY

The appointed task force by the European Academy of Neurology 
(EAN), the European Pain Federation (EFIC) and the Neuropathic 
Pain Special Interest Group (NeuPSIG) of the IASP defined pa-
tient intervention comparison outcome (PICO) questions and per-
formed a systematic literature review, using a standardized review 
(Appendix S1) and data extraction protocol (unpublished). The full 
reports of studies published in peer-reviewed journals between 
January 1966 and December 2020 were identified with searches of 
PubMed and the Cochrane Library.

Additional studies were identified from published reviews and 
the reference lists of selected papers. We included studies in English, 
providing information on diagnostic yield. Studies with fewer than 
10 participants were excluded. The quality of the studies was as-
sessed with the Quadas-2 [4].

These guidelines were developed in accordance with the rec-
ommendations of the GRADE Working Group (https://www.grade​
worki​nggro​up.org/) and in line with the 2015 practical recommen-
dations for proposing, planning, and writing neurological manage-
ment guidelines by EAN task forces [5].

Two to three authors (Appendix S1) were responsible for extract-
ing data from the literature review for each technique (screening 
questionnaires, quantitative sensory testing, neurophysiology, skin 
biopsy and corneal confocal microscopy, functional neuroimaging, 
peripheral nerve blocks and intravenous drug infusion tests, genetic 
investigations). For each technique, consensus on literature review 
and article selection was discussed through dedicated remote meet-
ings. The search keywords used were adapted to the specificity of 
the different techniques (Appendix S1).

The outcome of interest was, for screening questionnaires, their 
accuracy in the diagnosis of neuropathic pain in comparison to clin-
ical examination (with or without supporting diagnostic tests). For 
quantitative sensory testing, neurophysiology, skin biopsy, and cor-
neal confocal microscopy, the outcome was the diagnostic yield for 
identifying damage to the somatosensory nervous system in patients 
with probable or definite neuropathic pain according to the grad-
ing system [1]. Articles not explicitly referring to the IASP Grading 
System were included if the task force participants considered that 
methods for patient inclusion adhered to the Grading System.

We devised specific PICOs for screening questionnaires and diag-
nostic techniques (Appendix S1). Given that peripheral nerve blocks, 
functional neuroimaging, and genetic testing are not commonly used 
to diagnose neuropathic pain in clinical practice, we did not directly 
aim at assessing their sensitivity and specificity in the diagnosis of 
neuropathic pain (although for peripheral nerve blocks we searched 

for studies indirectly providing evidence whether these procedures 
may confirm a diagnosis of neuropathic pain). Accordingly, PICOs for 
these techniques were adapted (Appendix S1).

In the assessment of diagnostic accuracy, we calculated the sen-
sitivity and specificity and used random effects, bivariate model, 
which focuses on a summary estimate of sensitivity and specificity 
and provides prediction ellipses [6]. This is the preferred model for 
diagnostic test accuracy meta-analyses when we have one defined 
threshold value. The weight of each study was accounted for in the 
meta-analyses when possible. Following the GRADE approach, we 
considered the sample sizes of the individual studies when we were 
assessing the various domains of the evidence assessment. Because 
of the nature of the meta-analyses (diagnostic accuracy meta-
analyses), for assessing the heterogeneity, we did not use the I2 test, 
but observed the difference in the estimates among various stud-
ies observing the bivariate model figures (https://metho​ds.cochr​
ane.org/sdt/sites/​metho​ds.cochr​ane.org.sdt/files/​uploa​ds/Chapt​
er%2010%20-%20Version%201.0.pdf). For plotting the sensitivity 
and specificity of the studies, we used RevMan and for the bivari-
ate model the online platform MetaDTA (https://crsu.shiny​apps.io/
dta_ma/).

We also controlled whether covariates such as age, gender, and 
study design and quality, if applicable, affected diagnostic accu-
racy findings. For the GRADE evaluation, we set predefined pre-
ferred thresholds. The preferred sensitivity and specificity minimum 
threshold for noninvasive techniques, such as screening question-
naires, QST, neurophysiology, and CCM, was 70%; the preferred 
minimum threshold for skin biopsy was 80%.

Where possible, we calculated the positive predictive values 
(PPVs) and negative predictive values (NPVs), to assess the impact of 
false positive and false negative results in the population of interest. 
For this assessment, we assumed a 20% prevalence of neuropathic 
pain in a population of patients with chronic pain [7]. The overall 
quality of evidence for each outcome was assessed by the method-
ology subgroup of coauthors (A.T., K.A.).

The results of the literature search are presented in Appendix S1, 
and the results of the assessment of the diagnostic accuracy and the 
GRADE evaluation are presented in Tables S1–S9 and Figures 1–7. 
The covariates did not change the results of the meta-analysis, and 
therefore we did not include them in the analysis presentation.

The methodology subgroup (A.T., K.A.) proposed the recom-
mendations, following the evidence-to-decision framework, and 
presented them to the rest of the task force participants. Consensus 
on the final recommendations was reached through email discussion 
and dedicated online meetings.

SCREENING QUESTIONNAIRES

Based on the assumption that some qualities of sensory percep-
tions may be indicative of neuropathic pain, screening question-
naires assess characteristic neuropathic pain symptoms (such as 
burning, tingling, sensitivity to touch, pain caused by light pressure, 
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electric shock-like pain, pain to cold or heat, and numbness) and are 
designed to distinguish between neuropathic and nonneuropathic 
pain [8]. Some questionnaires also contain an optional clinician-
completed element, usually in the form of a simple sensory examina-
tion. These patient-reported questionnaires, validated in more than 
90 languages, helped to conduct large epidemiological surveys in 
different countries and are commonly used in pharmacological tri-
als to select patients with neuropathic pain [8]. The screening ques-
tionnaires have been validated in patients with pain exclusively or 

predominantly at a single body location. They can also assess pa-
tients with two or three pain locations, provided they are admin-
istered with specific instructions and successively to the different 
pain areas. This appears less feasible in patients with multiple pain 
locations (i.e., more than three). Thus, screening tools should not be 
used for diagnostic purposes in patients with widespread pain for 
both practical and theoretical reasons.

Our data collection and analysis included only the most widely 
used screening questionnaires, namely the Leeds Assessment 

F I G U R E  1  Left panel: Forest plot of sensitivity and specificity of the Douleur Neuropathique en 4 Questions (DN4) questionnaire in 
the diagnosis of neuropathic pain. These studies investigated the DN4 accuracy in patients with probable and definite neuropathic pain. 
Right panel: Summary receiver operating characteristic of DN4 diagnostic accuracy in the diagnosis of neuropathic pain. The list of studies 
included is reported in Appendices S3 and S4. CI, confidence interval; FN, false negative; FP, false positive; TN, true negative; TP, true 
positive.

F I G U R E  2  Left panel: Forest plot of sensitivity and specificity of the self-administered version of the Douleur Neuropathique en 4 
Questions (I-DN4) questionnaire in the diagnosis of neuropathic pain. These studies investigated the I-DN4 accuracy in patients with 
probable and definite neuropathic pain. Right panel: Summary receiver operating characteristic of I-DN4 diagnostic accuracy in the diagnosis 
of neuropathic pain. The list of studies included is reported in Appendices S3 and S4. CI, confidence interval; FN, false negative; FP, false 
positive; TN, true negative; TP, true positive.

 14681331, 2023, 8, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/ene.15831 by Faculty H

ospital B
rno, W

iley O
nline L

ibrary on [25/10/2023]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



    | 2181GUIDELINES ON NEUROPATHIC PAIN ASSESSMENT

of Neuropathic Symptoms and Signs (LANSS), the Douleur 
Neuropathique en 4 Questions (DN4), their self-administered ver-
sions (S-LANSS and I-DN4, respectively), and the PainDETECT 
[8]. We have therefore excluded the IDPain and Neuropathic Pain 
Questionnaire [9, 10], given that these screening questionnaires 
found a limited application in studies dealing with diagnostic accu-
racy [8]. The LANSS and the DN4 include sensory descriptors as well 
as the investigation of signs related to bedside sensory examination 
[11, 12]. Conversely, the PainDETECT, S-LANSS, and I-DN4 use only 

a patient-based questionnaire without the need of examinations by 
the physician [13–15]. Whereas LANSS and DN4 have a precise cut-
off for defining that neuropathic pain is likely, the PainDETECT dis-
tinguishes a score ≥ 19, indicating likely neuropathic pain, and scores 
12–18, indicating uncertain neuropathic pain.

For the DN4, we included 27 studies; pooled sensitivity was 
0.89 (95% confidence interval [CI] = 0.86–0.92) and specificity was 
0.88 (95% CI = 0.83–0.92; Figure 1). For the I-DN4, we included nine 
studies with a pooled sensitivity of 0.83 (95% CI = 0.75–0.88) and 

F I G U R E  3  Left panel: Forest plot of sensitivity and specificity of the Leeds Assessment of Neuropathic Symptoms and Signs (LANSS) 
questionnaire in the diagnosis of neuropathic pain. These studies investigated the LANSS accuracy in patients with probable and definite 
neuropathic pain. Right panel: Summary receiver operating characteristic of LANSS diagnostic accuracy in the diagnosis of neuropathic 
pain. The list of studies included is reported in Appendices S3 and S4. CI, confidence interval; FN, false negative; FP, false positive; TN, true 
negative; TP, true positive.

F I G U R E  4  Left panel: Forest plot of sensitivity and specificity of the self-administered version of the Leeds Assessment of Neuropathic 
Symptoms and Signs (S-LANSS) questionnaire in the diagnosis of neuropathic pain. These studies investigated the S-LANSS accuracy 
in patients with probable and definite neuropathic pain. Right panel: Summary receiver operating characteristic of S-LANSS diagnostic 
accuracy in the diagnosis of neuropathic pain. The list of studies included is reported in Appendices S3 and S4. CI, confidence interval; FN, 
false negative; FP, false positive; TN, true negative; TP, true positive.
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specificity of 0.81 (95% CI = 0.76–0.84; Figure 2). For the LANSS, we 
included 16 studies, and the pooled sensitivity and specificity were 
0.70 (95% CI = 0.70–0.70) and 0.93 (95% CI = 0.93–0.93; Figure 3). 
For the S-LANSS, we included seven studies; the pooled sensitiv-
ity was 0.72 (95% CI = 0.42–0.90) and specificity was 0.92 (95% 
CI = 0.81–0.97; Figure 4). For the PainDETECT, we included 13 stud-
ies with a pooled sensitivity and specificity of 0.73 (95% CI = 0.56–
0.84) and 0.81 (95% CI = 0.66–0.91; Figure 5).

For the DN4, the certainty of the evidence was low (with sen-
sitivity regarded as a critical outcome) and the main weakness in 
the studies included was the unclear blinding in one half of them. 
However, the results were consistent among the studies and the 
summary estimates were within the threshold of the predefined 
preferred sensitivity and specificity (Table S1).

For the I-DN4, the certainty of the evidence was very low due 
to unclear blinding and variability of the results among the studies 
(Table S2).

For the LANSS and S-LANSS, the certainty of the evidence was 
very low due to bias in blinding and variability of the results among 
studies. We considered the pooled estimates of the test accuracy for 
the S-LANSS analyses as imprecise, having wide CIs for the sensitiv-
ity (Tables S3 and S4).

The certainty of the evidence for the PainDETECT was very low 
due to bias in patient selection, variability of results among the dif-
ferent studies, and imprecision of summary estimates despite the 
substantial number of patients included (Table S5).

The certainty of the evidence of all tests was downgraded for 
indirectness of the population because in most of the studies the 
prevalence of neuropathic pain was higher than that in patients with 
chronic pain, as reported in epidemiological studies. This inconsis-
tency might reflect the patients' enrolment at pain centres, where 
the patients have a higher probability of neuropathic pain.

The PPV of the questionnaires were generally low (implicating 
that the tests provide a high number of false positives), and the NPV 
was high for all questionnaires (implicating a low number of false 
negatives; Tables  S1–S5). However, given the low certainty of the 
evidence, these results should be taken with caution, and future 
studies with a well-defined reference standard and population of 
interest should provide more information on the relevance of the 
current results.

Discussion

The usefulness of screening questionnaires for clinical purposes 
and epidemiological and pharmacological studies is well established 
[8]. They are easy to use and thus particularly suitable for assess-
ing patients with suspected neuropathic pain in primary care and by 
specialists. The position of screening questionnaires in the NeuPSIG 
diagnostic algorithm has not been clearly defined; however, because 
they do not provide information or specific scoring for location or 
aetiology of pain, they are most useful to assist health care providers 
in detecting possible neuropathic pain in their patients. However, by 
ascertaining neuropathic pain-related symptoms in a structured and 
validated manner, such questionnaires can assist the health care pro-
fessional in administering the NeuPSIG algorithm at stage 1 (“pos-
sible”), especially when used in combination with a symptom map to 
determine “neuroanatomically plausible” symptom localization.

Given their relatively high diagnostic accuracy (compared to 
clinical examination, with or without supporting diagnostic tests), 
the lack of undesirable effects, the low resources needed, and the 
availability in many languages [8], we recommend screening ques-
tionnaires in the diagnostic pathway for neuropathic pain. We did 
not consider the relatively low PPV as a critical issue, because the 

F I G U R E  5  Left panel: Forest plot of sensitivity and specificity of the PainDETECT questionnaire in the diagnosis of neuropathic pain. 
These studies investigated the PainDETECT accuracy in patients with probable and definite neuropathic pain. Right panel: Summary receiver 
operating characteristic of PainDETECT diagnostic accuracy in the diagnosis of neuropathic pain. The list of studies included is reported in 
Appendices S3 and S4. CI, confidence interval; FN, false negative; FP, false positive; TN, true negative; TP, true positive.
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screening questionnaire can be easily applied and does not require 
high resources, and the undesirable effects of the subsequent tests 
(neurophysiology, skin biopsy, neuroimaging) are negligible. At the 
same time, the high NPV is an advantage, indicating a low number 
of false negative results. Whereas the results for DN4, I-DN4, and 
LANSS were consistent among the studies and the summary esti-
mates generally within the threshold of the predefined preferred 
sensitivity and specificity, results for S-LANSS and PainDETECT 
varied among the different studies, with wide CIs for sensitivity and 
specificity. Accordingly, based on the quality of evidence and pooled 
sensitivity and specificity, we devised a strong recommendation for 
DN4, I-DN4, and LANSS, and a weak recommendation for S-LANSS 
and PainDETECT (Tables S1–S5).

Recommendations

We devised a strong recommendation for DN4, I-DN4, and LANSS, 
and a weak recommendation for S-LANSS and PainDETECT.

QUANTITATIVE SENSORY TESTING

QST uses standardized mechanical and thermal stimuli (e.g., graded 
von Frey hairs, pinprick stimuli, light touch, pressure algometers, 
quantitative thermotesting) to examine the nociceptive and non-
nociceptive afferent pathways in peripheral nerves and the central 
nervous system. QST assesses and quantifies the loss of function 
(sensory deficits) as well as gain of function (positive signs). The 
standardized protocol for QST proposed by the German Research 
Network on Neuropathic Pain [16] is widely used for assessing pa-
tients with neuropathic pain. This protocol includes 13 parameters 
gathered from sensory testing procedures. An age-, gender-, and 
location-matched database for absolute and relative QST reference 
data, useful for clinical purposes, was established for healthy chil-
dren, adolescents, and adults [17, 18]. This QST protocol has been 
applied for defining sensory profiles and establishing subgroups of 
patients with peripheral neuropathic pain of different aetiology [19]. 
The different sensory profiles, as assessed with QST, may be related 
to different pathophysiological mechanisms and may be useful in 
clinical trials to enrich the study population for treatment respond-
ers [19]. We identified 288 articles and eventually included 14 for 
the analysis of QST accuracy in different central and peripheral neu-
ropathic pain conditions. To ease the interpretation of the results, 
we defined an abnormal QST if three of 13, two of six, or one of 
two tested parameters were abnormal. This approach probably in-
creases the sensitivity if many tests are performed, but may affect 
their specificity, given that 5% of healthy subjects are expected to 
present with at least one abnormal QST value [20]. In the studies 
collected, the frequency of QST abnormalities in patients diagnosed 
with probable and definite neuropathic pain ranged from 55% to 
100% and from 59% to 100% (overall median = 82%, interquartile 
range = 67.2%–97.0%; Table  1). Most studies, however, included 

only patients with neuropathic pain (only positive subjects at the 
standard reference test), and we did not find studies that reliably ex-
amined the QST sensitivity and specificity. This limitation probably 
reflects the position of QST in the diagnostic pathway for neuro-
pathic pain. Commonly, this technique is part of the diagnostic crite-
ria for neuropathic pain and the diagnosis cannot be made without 
sensory examination; hence, it is not possible to assess the sensitiv-
ity and specificity of QST, as there is no other reference standard 
for comparison.

Due to study design limitations, a pooled analysis was not appro-
priate. Instead, we formulated a descriptive assessment of the evi-
dence, following the GRADE approach (Table S6). This assessment 
is based on the studies that compared the QST results with the ref-
erence standard in patients with probable and definite neuropathic 
pain, reflective of how QST is used in clinical practice.

Discussion

Although no study specifically investigated the diagnostic accuracy 
of the QST because sensory testing is an inherent part of the refer-
ence standard, the use of this technique in assessing somatosensory 
nervous system damage in patients with neuropathic pain is well es-
tablished [1]. Previous recommendations based on expert opinion 
suggest using QST for a selective investigation of the nociceptive 
system and propose that in patients with painful small-fibre neu-
ropathy the use of QST is an alternative to skin biopsy [20]. The 
studies collected showed that QST can identify somatosensory 
nervous system damage in most patients with neuropathic pain. QST 
is particularly useful for identifying functional somatosensory dis-
turbances. In clinical practice, QST supports the diagnosis of prob-
able neuropathic pain by robustly demonstrating sensory signs in a 
neuroanatomically plausible location. Therefore, we devised a weak 
recommendation for the use of QST in the diagnosis of neuropathic 
pain (Table S6).

Recommendations

We devised a weak recommendation for using QST to diagnose neu-
ropathic pain.

CLINIC AL NEUROPHYSIOLOGY

Various neurophysiological techniques are commonly used for as-
sessing somatosensory nervous system function. Standard neu-
rophysiological responses to electrical stimuli, such as nerve 
conduction studies and somatosensory-evoked potentials, do not 
specifically assess the nociceptive system. However, they are useful 
to demonstrate, locate, and quantify damage along the peripheral 
or central sensory pathways. Given that they are readily available 
in most neurophysiological departments and most peripheral and 
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central nervous system conditions simultaneously affect large- and 
small-diameter afferent fibres [21], nerve conduction studies and 
somatosensory-evoked potentials are considered the reference 
standard for documenting somatosensory nervous system damage. 
Nevertheless, we did not identify any study providing quantitative 
information on the sensitivity and specificity of these two tech-
niques (Appendix  S1) for the diagnosis of somatosensory system 
damage in patients with suspected neuropathic pain. Common rea-
sons for exclusion were the circularity of their diagnostic yield (i.e., 
these techniques were used for the case definition), the lack of infor-
mation on the frequency of abnormalities (e.g., the study provided 
only the mean data), and the lack of a reliable comparator (e.g., the 
reference standard was not clearly defined).

Several techniques are available to assess nociceptive system 
function, but they are not commonly used in clinical practice. 
Microneurography, using single-fibre recording from peripheral 
nerves, mostly provides information on unmyelinated C-fibres. 
Several studies showed that microneurography can identify noci-
ceptive C-fibre abnormal functioning in patients with painful neu-
ropathies [22]. However, microneurography is time-consuming, 
requires highly trained personnel, and lacks widely agreed ab-
normality criteria. Therefore, this technique may be appropriate 
for phenotyping patients with neuropathic pain, examining pain 
mechanisms, and verifying the drug modulation of C-fibre activity, 
but its usefulness in everyday clinical practice has not yet been 
proven.

The RIII flexion reflex and the corneal reflex are purely nocicep-
tive reflexes. However, their use is limited to physiological and phar-
macological studies of modulation of nociception, with no role in the 
clinical assessment of patients with neuropathic pain [3].

Quantitative sudomotor axon reflex has been studied in patients 
with painful neuropathy. This technique, though not assessing the 
somatosensory nervous system, provides information on sudomo-
tor C-fibre function, which may indicate nociceptive C-fibre function 
[23].

Various neurophysiological techniques are available nowadays 
for the study of the nociceptive system [24]. One of the most used 
techniques is evoked potentials to nociceptive stimuli. These can 
be radiant or contact heat stimuli, which selectively activate no-
ciceptors, giving rise to, respectively, laser-evoked and contact 
heat-evoked potentials [2]. Electrical stimulation of sensory axons, 
specifically the nociceptive fibres in the epidermis, has also been 
proposed [24]. However, its selectivity for activating nociceptive 
fibres remains unsettled and controversial [25]. There are different 
techniques devised for electrical stimulation, and several authors 
have reported on their utility by showing reduced evoked poten-
tial amplitude in patients suffering from pain compared to healthy 
subjects [26]. The particular device employed for electrical stimu-
lation may determine specificity; although the nociceptive speci-
ficity of the surface concentric electrode has been challenged [25], 
intraepidermal concentric electrodes were shown to have similar 
latencies to laser-evoked potentials in intracortical human record-
ings [27].

In line with the previous guidelines issued by the EAN, we sought 
information on the evoked potentials obtained with laser and con-
tact heat stimuli in patients with neuropathic pain [2]. We found 
three studies that fulfilled the inclusion criteria [28–30]. The authors 
investigated laser- or contact heat-evoked potentials in patients with 
small-fibre neuropathy and specifically addressed their sensitivity 
and specificity using skin biopsy as a comparator. The sensitivity 
ranges from 0.66 to 0.79 and the specificity is between 0.82 and 
0.90 (Figure 6; Table S7). Given that we included for the analysis only 
three studies, collecting a relatively small sample of patients, we did 
not complete a pooled analysis.

We also collected and analysed the accuracy of trigeminal reflex 
testing, the established technique for diagnosing trigeminal neural-
gia. Several studies showed that this technique has a high specificity 
for disclosing trigeminal nerve damage; a previous study reported a 
trigeminal reflex specificity of 99% in patients with iatrogenic dam-
age to the mandibular nerves [31]. Guidelines for trigeminal neural-
gia management issued by the EAN and the diagnostic grading for 
trigeminal neuralgia issued by the NeuPSIG recommend using tri-
geminal reflexes in patients with trigeminal neuralgia in cases where 
magnetic resonance imaging (MRI) is contraindicated or unavailable 
[32]. Trigeminal reflex testing is more accurate than MRI for detect-
ing trigeminal neuropathy mimicking trigeminal neuralgia [33]. We 
have included in the analysis four studies providing information on 
the accuracy of trigeminal reflex testing in patients with trigemi-
nal neuralgia. We found that the pooled sensitivity was 95% (95% 
CI = 0.58–1.00) with a very low certainty of evidence and the pooled 
specificity was 94% (95% CI = 0.90–0.97) with a low certainty of ev-
idence (Figure 6; Table S8).

Discussion

Standard nerve conduction studies and somatosensory-evoked 
potentials do not provide information on the nociceptive system; 
nonetheless, we consider that they are the most useful tool for 
documenting and assessing somatosensory system damage of 
large myelinated fibres in patients with or without neuropathic 
pain [2].

Although different evoked potential techniques using electrical 
stimulation are currently available, their selectivity and reliability in 
the nociceptive system assessment are still controversial. Laser- and 
contact heat-evoked potentials are established techniques for inves-
tigating the nociceptive system in patients with neuropathic pain; 
they can detect minute, image-proven lesions within the nociceptive 
system [34]. Although the certainty of the evidence is very low, and 
the sensitivity is heterogeneous across the three studies included, 
these techniques have high specificity (critical outcome given that 
nociceptive evoked potentials are second-line tests). Accordingly, 
we devised a weak recommendation for using nociceptive evoked 
potentials in diagnosing neuropathic pain in patients with chronic 
pain, particularly when conventional neurophysiology is normal 
(Table S7).
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Concordant studies showed that trigeminal reflex testing is sen-
sitive and specific for disclosing trigeminal damage. Therefore, due 
to the high diagnostic accuracy, we devised a strong recommenda-
tion for using trigeminal reflex testing to diagnose secondary trigem-
inal neuralgia (Table S8).

Recommendations

We devised a weak recommendation for using nociceptive evoked 
potentials (laser- and contact heat-evoked potentials) to diagnose 
neuropathic pain in patients with chronic pain.

Trigeminal reflex testing received a strong recommendation in 
diagnosing secondary trigeminal neuralgia.

SKIN BIOPSY

Skin biopsy is a technique that was implemented into clinical prac-
tice after the discovery of the neuron-specific protein PGP 9.5 
[35] and its antibodies, which allowed the staining and quantifica-
tion of small nerve fibres in skin biopsies [36]. This novel method 
to quantify small nerve fibres in skin biopsies was then proposed 
as one of the diagnostic measures for small-fibre neuropathy [37, 
38], after extensive work had been done on standardizing meth-
ods and providing normative data  [39–41]. For diagnostic pur-
poses in peripheral neuropathy, a skin biopsy is commonly done at 
a distal site on the leg and a further biopsy is taken at a proximal 
site on the thigh; hence, a proximal site and a distal site can be 
assessed if a length-dependent process is suspected. Punch bi-
opsy produces a sample of skin that includes the epidermis and 
the superficial dermis.

Of 207 studies identified by the search, six studies that mostly 
investigated patients with small-fibre neuropathy fulfilled the eligi-
bility criteria for the meta-analysis. We found that in the included 
studies, the pooled sensitivity and specificity of skin biopsy in detect-
ing the somatosensory system damage in patients with neuropathic 
pain were 0.84 (95% CI = 0.75–0.90) and 0.86 (95% CI = 0.70–0.94), 
respectively (Figure 7). Given the variability of the study designs and 
the selection of the reference population of healthy controls in some 
studies, we did not calculate the PPV and NPV. The certainty of the 
evidence was low for the sensitivity and very low for the specificity 
(Table S9).

Despite the high diagnostic accuracy of skin biopsy, there are 
approximately 12%–14% of patients with small-fibre neuropathy (as 

determined by a composite “reference standard”) who show normal 
intraepidermal nerve fibre density in distal leg skin biopsies [42]. In 
some of these patients, microneurography or genetics is needed to 
make the final diagnosis [42]. Another approach has been to increase 
the sensitivity by using more parameters in skin biopsy than merely 
the intraepidermal nerve fibre density, for example, assessing der-
mal nerve fibres [43] or nerve fibre swellings [44], or the quantifi-
cation of nerve fibre subtypes [45, 46]. Recent skin biopsy studies 
investigating possible pathological biomarkers of pain found that 
peptidergic and regenerating fibre immunostaining in patients with 
diabetic neuropathy is closely associated with neuropathic pain [45, 
47]. However, there is not sufficient information about these tech-
niques for clinical application.

Discussion

Skin biopsy collection, processing, and analysis should be done by 
experienced hands and in well-prepared settings, following pub-
lished guidelines [39–41].

Because skin biopsy is minimally invasive and requires well-
trained technicians, it should be considered based on well-founded 
clinical suspicion of small-fibre neuropathy or other neuropathic pain 
that less invasive methods cannot diagnose. Because the normative 
data on intraepidermal nerve fibre density from healthy controls dif-
fers between laboratories, intraepidermal nerve fibre density values 
should be compared to age- and gender-matched healthy controls 
from the same laboratory.

Although the certainty of the evidence for the test accuracy is 
very low, given its diagnostic accuracy and minor undesirable effects, 
we devised a strong recommendation for the use of skin biopsy in 
the diagnosis of neuropathic pain, particularly when probable neuro-
pathic pain associated with small-fibre neuropathy is suspected and 
patients have unremarkable standard neurophysiological findings 
(Table S9). When skin biopsy is indicated, standardized methods for 
sample collection, processing, and reading should be followed, and 
the most recognized standardized procedures for skin biopsies in 
neuropathic pain should be observed [39–41].

Recommendation

The use of skin biopsy is strongly recommended in the diagnosis of 
neuropathic pain, particularly in patients with suspected small-fibre 
neuropathy.

F I G U R E  6  Diagnostic accuracy of neurophysiology. (a) Forest plot of sensitivity and specificity of the nociceptive evoked potentials 
(laser-evoked and contact heat-evoked potentials) in the diagnosis of neuropathic pain. The three studies included compared the diagnostic 
accuracy of nociceptive evoked potentials in patients with definite small-fibre neuropathy (diagnosis based on clinical examination and skin 
biopsy). (b) Forest plot of sensitivity and specificity of the trigeminal reflex testing in the diagnosis of secondary trigeminal neuralgia. In 
the studies included, magnetic resonance imaging was the reference standard diagnostic test (upper panel). Summary receiver operating 
characteristic of trigeminal reflex testing accuracy in the diagnosis of secondary trigeminal neuralgia is shown (lower panel). The list of 
studies included is reported in Appendices S3 and S4. CI, confidence interval; FN, false negative; FP, false positive; TN, true negative; TP, 
true positive.
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CORNE AL CONFOC AL MICROSCOPY

The corneal innervation consists of small myelinated Aδ- and C-
fibres. CCM is a noninvasive, in vivo technique, useful for assessing 
corneal innervation and quantifying corneal nerve fibre damage in 
patients with peripheral neuropathies. This technique assesses dif-
ferent corneal nerve fibre parameters, namely the corneal nerve 
fibre length, the nerve fibre density, and the nerve fibre branching 
[48]. Several studies showed that in patients with diabetic neuropa-
thy and sarcoidosis, corneal nerve fibre damage correlates with the 
severity of peripheral nerve damage assessed by neurophysiologi-
cal and skin biopsy findings [49]. CCM parameters are sensitive to 
treatment indicating corneal nerve fibre repair. This has been shown 
in patients with diabetes after pancreas transplantation and the 
consequent improvement of risk factors associated with diabetic 
neuropathy [50] as well as in patients with sarcoidosis after specific 
pharmacological anti-inflammatory treatment [51]. In a study includ-
ing 998 patients with type 1 and type 2 diabetes, corneal nerve fibre 
length, nerve fibre density, and nerve fibre branching had a sensitiv-
ity of 67%, 52%, and 66%, and a specificity of 66%, 68%, and 60% 
for detecting peripheral neuropathy (regardless of neuropathic pain) 
[48]. Applying CCM additionally to established small-fibre tests like 
skin biopsy and QST might increase the diagnostic sensitivity for 
small-fibre neuropathy, thus having the potential to contribute to a 
diagnosis of definite neuropathic pain [42].

We identified two articles addressing the diagnostic accuracy 
of CCM in patients with sarcoidosis-related small-fibre neuropa-
thy and neuropathic pain. One study [52] provided a frequency of 
abnormality of 9%, 43%, and 28% for nerve fibre density, nerve 
fibre branching, and nerve fibre length, respectively. In 16 patients 
with evidence of small-fibre neuropathy after skin biopsy, the CCM 

sensitivity was 44% and the CCM specificity was 55% compared to 
skin biopsy. The other study found that the sensitivity and speci-
ficity of the three main CCM parameters ranged between 60% and 
80% [49]. However, we did not pursue a GRADE assessment due 
to the low number of patients included and the unclear case defi-
nition of small-fibre neuropathy, with uncertainties regarding true 
positives and false negatives.

Comments

CCM represents a novel and promising tool for investigating small 
nerve fibre damage in patients with peripheral neuropathy. It is im-
portant, however, that trained examiners evaluate results and that 
ophthalmological abnormalities that lead to changes in the corneal 
subbasal plexus are excluded (e.g., dry eye syndrome, contact lens 
wearers, keratoconus, keratopathy, keratitis, ophthalmological 
surgery).

The current evidence on CCM accuracy in patients with neuro-
pathic pain due to small-fibre damage is still inconclusive. Further 
studies with established comparators are still needed to verify the 
sensitivity and specificity of CCM in patients with neuropathic pain 
associated with small-fibre neuropathy.

PERIPHER AL NERVE BLOCKS

Given that in clinical practice peripheral nerve blocks are not typi-
cally used for the diagnosis of neuropathic pain, our search and anal-
ysis did not explicitly aim at collecting information on the sensitivity 
and specificity of these procedures. However, because the efficacy 

F I G U R E  7  Left panel: Forest plot of sensitivity and specificity of skin biopsy in the diagnosis of neuropathic pain; the studies included 
compared the diagnostic accuracy of skin biopsy in patients with definite small-fibre neuropathy (diagnosis based on clinical examination 
and quantitative sensory testing/nociceptive evoked potentials). Right panel: Summary receiver operating characteristic of skin biopsy 
accuracy in the diagnosis of small-fibre neuropathy with neuropathic pain. The list of studies included is reported in Appendices S3 and S4. 
CI, confidence interval; FN, false negative; FP, false positive; TN, true negative; TP, true positive.
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of peripheral nerve blocks might be used to confirm a diagnosis 
of neuropathic pain, we searched for articles providing evidence 
that peripheral nerve blocks indirectly confirm a neuropathic pain 
diagnosis.

We identified six relevant studies providing information on 
how peripheral nerve blocks may help confirm a diagnosis of neu-
ropathic pain. The six selected studies enrolling 175 patients as-
sessed anaesthetic nerve blocks for genitofemoral neuralgia (one 
study), sciatica (three studies), cervical radiculopathy (one study), 
or pain due to focal nerve injury (one study). Four of these studies 
were part of (or mentioned in) previous systematic reviews aiming 
to assess the utility of diagnostic nerve blocks in patients with 
lumbar radiculopathy [53]. No data met our criteria concerning the 
supporting diagnostic value of intravenous injections or sympa-
thetic blocks. Comparators (reference) included the response to 
surgery in two studies, imaging evidence of compression in two 
studies, a combination of spine imaging with a neurological exam-
ination in one study, and intraoperative findings in one study. In 
all cases, nerve blocks used local anaesthetics (lidocaine, bupiva-
caine, mepivacaine, and procaine).

Whereas one study found that retroperitoneal genitofem-
oral nerve block efficacy was relevant to the diagnosis of geni-
tofemoral neuralgia [54], other studies have reported a limited or 
moderate role of nerve blocks, three of them in the diagnosis of 
lumbar radiculopathy [55–57] and one in the diagnosis of cervical 
radiculopathy [58]. One high-quality study conducted on 24 pa-
tients using a double-blind design assessing the predictive value 
of a diagnostic nerve block in focal nerve injury with neuropathic 
pain on the outcome of surgery found a low predictive value of 
placebo-controlled lidocaine blocks [59]. In general, sensitivity 
was high, except in two studies finding moderate sensitivity [55, 
58], whereas specificity and diagnostic accuracy were low, except 
in the study of Yeom et al. [55].

Three studies were judged at high risk of bias [55–57], two had 
moderate risk [54–58], and one was considered as high quality [59]. 
Risks of bias were related to lack of blinded tests (except in the study 
of Malessy et al. [59]), patient selection, or concerns related to ref-
erence standards because surgery was predominantly performed in 
patients with positive responses to blocks or response to surgery 
was not considered [55–57]. Applicability was generally good for 
index tests and reference standards, except in the study in which 
reference standards were intraoperative findings [57].

Comments

The studies identified provide limited evidence to support using 
nerve blocks to diagnose neuropathic pain. Some procedures, such 
as intraforaminal nerve root blocks for cervical radiculopathy and 
genitofemoral blocks for genitofemoral neuralgia, may have a prog-
nostic value for surgical success but need to be thoroughly examined 
in future controlled trials.

FUNC TIONAL NEUROIMAGING

Functional neuroimaging, specifically positron emission tomogra-
phy and functional MRI, has been used to investigate changes in 
brain activity in response to various experimental stimuli inducing 
pain [60]. In clinical practice, functional neuroimaging is not used for 
diagnosing neuropathic pain. Accordingly, in our search and analy-
sis, we aimed to assess how functional neuroimaging reflects so-
matosensory nervous system damage in patients with neuropathic 
pain.

We selected 91 articles on functional neuroimaging in patients 
with different neuropathic pain conditions. Most studies compared 
patients with or without neuropathic pain at the group level, without 
providing biomarkers able to discriminate patients with neuropathic 
pain at the individual level. Although in its present state, functional 
neuroimaging has no diagnostic value for patients with neuropathic 
pain, it provides useful insights into the pathophysiology of neuro-
pathic pain to generate notions that may be subsequently tested for 
diagnostic purposes. Functional neuroimaging has generated useful 
results with tentative clinical usefulness for the most representative 
neuropathic pain qualities, namely, ongoing neuropathic pain and 
provoked pain (allodynia).

Several studies by different groups showed that patients suf-
fering from ongoing neuropathic pain have a decrease in thalamic 
activity (metabolism, blood flow) contralateral to the painful side 
[61]. A functionally inhibited thalamus in chronic neuropathic 
pain is also supported by volume reduction in voxel-based mor-
phometry, reduced neural functionality in MRI spectroscopy 
[62], and single-unit activity consistent with hyperinhibition [63]. 
The pathophysiological relevance of these thalamic changes to 
neuropathic pain development is underscored by their absence 
in nonneuropathic pain [62] and their reversibility with success-
ful analgesia [64]. Although preliminary, recent studies show-
ing functional connectivity changes between the thalamus and 
pain-related areas also support such plastic functional thalamic 
changes [65].

Provoked pain, in particular dynamic mechanical allodynia, 
is associated with characteristic quantitative changes, the most 
relevant being a cerebral response out of proportion to the ac-
tual intensity of the stimulus, that is, the response magnitude 
to gentle stroking becomes virtually identical to that triggered 
by painful stimuli in normal conditions [66]. Qualitative changes 
have been also reported, namely (i) transformation of thalamic 
resting hypoactivity into hyperactivity [67], (ii) topographical 
shift of activation from ventrolateral to medial nuclei [68], (iii) 
paradoxical activity enhancement of ipsilateral operculoinsular 
cortex, and (iv) lack of physiological reactivity of ventromedial 
prefrontal cortex [66].

A range of alterations in metabolite concentrations in subsets of 
patients with neuropathic pain has been described [69], sometimes 
pointing to glial-related alterations. This is likely to represent a pro-
ductive avenue in the upcoming years.
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Comments

Although not considered a diagnostic tool, functional imaging has 
provided relevant data to understand mechanisms underlying ongo-
ing neuropathic pain and allodynia in humans.

GENETIC STUDIES OF NEUROPATHIC PAIN

In clinical practice, genetic testing has a diagnostic role in selected 
conditions. Our systematic research did not aim at collecting in-
formation on the diagnostic accuracy of genetic testing; we rather 
aimed at reviewing and summarizing the studies in humans that have 
investigated how genetic factors influence neuropathic pain.

There are a number of rare human monogenic neuropathic pain 
conditions. A twin study demonstrated a substantial contribution of 
genetic factors to common neuropathic pain conditions with heri-
tability estimates of approximately 37% [70], arising from multiple 
genes.

Genetic analysis is currently employed in clinical practice in 
relation to specific phenotypes associated with rare monogenic 
pain disorders and is important for diagnosis, genetic/reproduc-
tive counselling, and also treatment selection. The best example 
of this phenomenon is mutations in the SCN9A gene encoding the 
voltage-gated sodium channel (VGSC) Nav1.7. Biallelic loss of func-
tion variants in SCN9A result in congenital insensitivity to pain [71]; 
conversely, more than 20 distinct rare gain of function variants have 
now been linked to inherited erythromelalgia [72]; a distinct set of 
rare gain of function SCN9A variants have also been shown to cause 
paroxysmal extreme pain disorder (PEPD).

More recently, small-fibre neuropathy has also been linked to 
rare variants in SCN9a (and other VGSCs), although these may be act-
ing to increase risk of small-fibre neuropathy (rather than Mendelian 
inheritance), given the allele frequency in the general population. A 
recent systematic review summarized studies describing how gene 
variants contribute to neuropathic pain susceptibility [73]; we have 
updated this review here and eventually included 36 genetic studies 
(Table S10). More than 70% of the studies had applied a candidate 
gene association (CGA) approach and reported several genes that are 
mainly involved in immune responses, neurotransmission, ion chan-
nels, protein binding, receptor signalling, and metabolism. COMT [74], 
HLA-A, HLA-B, HLA-DRB1 [75], and OPRM1 [76] genes are the most 
frequently reported candidate genes, but their role remains debated 
due to inconsistent replication. Although HLA genes achieved sig-
nificance (p = 0.05) in a meta-analysis, these studies had a relatively 
small sample size and significant heterogeneity across studies [73]. 
Neither the genetic variant in COMT nor OPRM1 achieved signifi-
cance in the meta-analysis [73]. There have been several candidate 
genes, GCH1 [77], IL6 [78], IL10 and IL1R2 [79], TNFA [80], SCN9A 
[81], CACNG2 [82], SLC6A4 [83], ACO1, B2M, BMP6, TF, CP, TFRC, 
FXN, and SLC11A2 [84], and HTR2A [85,86] found to be associated 
with neuropathic pain susceptibility in a single study each. Studies 
have also reported the association of COMT [74], OPRM1 [86], MMP1 

[87], KCNS1 [88], TNFA [89], and P2RX7 [90] harbouring variants with 
increased pain intensity. The most recent study replicated only one 
variant in P2RX7 associated with neuropathic pain in patients with 
herpes zoster [91]. All these studies suffer from insufficient power, 
replication, and inconsistent phenotyping. CGA studies have so far 
failed to find causative variants [90, 91]. To date, there are a very few 
hypothesis-free genome-wide association studies (GWASs) in this 
field. Two GWASs were performed in the same diabetic population 
using different phenotyping criteria and found suggestive variants 
near GFRA2 [92], HMGB1P46 in females and near ZSCAN20 in males 
[93]. Another GWAS of neuropathic pain in post-joint replacement 
patients identified one suggestive variant near PRKCA [94]. A meta-
analysis of GWASs of sciatica found a genome-wide significant locus 
near NFIB [95]. A recent GWAS of neuropathic pain in head and neck 
cancer patients found four loci near SNX8, PCP2, KNG1, and RORA 
[96]. A large-scale GWAS in the UK Biobank identified 16 suscepti-
bility loci for carpal tunnel syndrome, which often includes neuro-
pathic pain [97]. However, these individuals were not screened for 
neuropathic pain. These findings warrant validation, and their po-
tential biological roles are as yet unclear.

Comments

In this study, we have only examined genetic associations with neu-
ropathic pain, rather than genetic associations with the inciting inju-
rious event (such as disc degeneration or peripheral neuropathy). We 
acknowledge that there are inherited neuropathies (such as heredi-
tary sensory neuropathy type-1, amyloid transthyretin amyloidosis, 
and Fabry disease) in which pain is a prominent feature, and these 
have been recently reviewed [98].

Genetic testing does not currently have a role in routine as-
sessment of neuropathic pain. There is a role in specific monogenic 
disorders, such as erythromelalgia and PEPD, which have very clear 
phenotypes. At specialist centres, genetic testing may be considered 
in the case of small-fibre neuropathy if other causes have been ex-
cluded and particularly if there is a family history. Further genetic 
research, with large samples and clear phenotyping, may create a 
greater role for genetic testing in the future [99, 100].

NEUROPATHIC PAIN A SSESSMENT IN 
SPECIFIC PATIENTS'  C ATEGORY

Screening questionnaires have a low cost and do not require highly 
trained personnel; thus, they do improve care services for patients 
living in low-income countries or in rural areas lacking advanced 
health care facilities.

However, screening questionnaires as well as QST, requiring an 
active patient's cooperation, have limited applicability in vulnera-
ble and noncommunicating patients. In patients with language or 
communication disorders and in those with cognitive impairment, 
the diagnosis of definite neuropathic pain should primarily rely on 
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techniques (e.g., neurophysiology and skin biopsy) providing an ob-
jective demonstration of somatosensory nervous system damage.

LIMITATIONS

Limited information on the sensitivity and specificity of the differ-
ent diagnostic techniques assessing the somatosensory nervous 
system in patients with suspected neuropathic pain is currently 
available. Because a “reference standard” technique could not be 
introduced as a comparator in most studies, a precise calculation of 
sensitivity and specificity was not possible. Admittedly, a reference 
standard for the diagnosis of neuropathic pain is still an open issue. 
Neuropathic pain can result from a wide range of peripheral and 
central nervous system diseases; therefore, different techniques are 
alternatively used in the assessment of patients suspected of neu-
ropathic pain. Because of reference standard unavailability, we ap-
plied a circular approach in the analysis of diagnostic accuracy, with a 
specific technique being the index test or the comparator depending 
on the specific analysis. For instance, the diagnostic accuracy of the 
neurophysiological techniques for peripheral neuropathic pain has 
been calculated having the skin biopsy as a comparator [29]; alter-
natively, in the diagnostic accuracy calculation for skin biopsy, skin 
biopsy was the index test, and a combination of other techniques 
(including neurophysiology) was the comparator [38]. Future clini-
cal investigations based on longitudinal follow-up of patients with 
suspected neuropathic pain may identify a reliable “reference stand-
ard” to be used for studies assessing the accuracy of further objec-
tive tests. Additionally, we may suggest that due to the relatively 
well-documented accuracy of skin biopsy in patients with painful 
small-fibre neuropathy, this technique might be used as a reliable 
comparator in studies verifying more precisely the diagnostic yield 
of QST in a cohort of patients selected according to the grading sys-
tem for the diagnosis of neuropathic pain.

An additional problem in assessing diagnostic test accuracy in 
patients with suspected neuropathic pain is the variable association 
between somatosensory nervous system damage and neuropathic 
pain. Consequently, the association between diagnostic test abnor-
malities and neuropathic pain is not always straightforward. For in-
stance, patients may suffer from nociceptive pain in an area within 
the territory affected by an injury or disease involving the somato-
sensory nervous system. Examples include spasticity-related pain 
below the level of injury in a patient with incomplete spinal cord in-
jury or plantar fasciitis in a patient with polyneuropathy. An accurate 
description of pain characteristics can most often orient diagnosis 
in these cases.

Admittedly, in some instances we have deviated from the rec-
ommendations of GRADE in terms of moving from quality/confi-
dence of evidence to recommendations [101]. In general, guidelines 
for therapeutic approaches do not provide strong recommenda-
tions where the confidence/quality of evidence is low or very low. 
However, we believe that diagnostic guidelines have some specifici-
ties. In our guidelines, some of the PICOs that received low certainty 

of the evidence resulted in strong recommendations. The low cer-
tainty of the evidence in these studies reflected the bias in patient 
selection (case–control study designs), and indirectness, because 
most of them excluded specific conditions that may result in chronic 
pain. Accordingly, the prevalence of neuropathic pain in the study 
populations was much higher than 20%. However, in formulating the 
recommendations, apart from the quality of evidence, we consid-
ered other aspects, such as the benefits and harms of the diagnos-
tic test, their cost, and the variability of sensitivity and specificity 
among the studies.

CONCLUSIONS AND FUTURE DIREC TIONS

These joint EAN-EFIC-NeuPSIG guidelines provide previously unre-
ported information on the accuracy of commonly used diagnostic 
techniques in patients with neuropathic pain (Table 2). Admittedly, 
the available literature provides poor information on the diagnostic 
accuracy of most diagnostic tests. Standardizing the cutoff values 
for the various diagnostic techniques and establishing a reference 
standard for neuropathic pain will enable a more accurate summary 
of the results among various studies.

These guidelines are scheduled for updates. As new evidence 
that would fundamentally change the recommendations of the 
guidelines emerges, a new production task force will be formed, 
which may include members of the initial group, and the document 
will be updated following the EAN's guidance. The EAN Scientific 
Committee will regularly survey the validity of published guide-
lines and generally ask for revision every 5 years or less if deemed 
necessary.
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