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INTRODUCTION

Chronic pelvic pain syndrome (CPPS) is character-
ized by pain in the pelvic region, either continuous 
or with intercurrent episodes for over 3 months, and 
often without evidence of pathology. Although data 

are limited, CPPS affects about 7%–24% of the gen-
eral population,1–3 and is equally common among men 
and women. The etiology of CPPS is complex due to 
an interplay of gynecologic, urologic, gastrointesti-
nal, musculoskeletal, neurological, and psychosocial 
comorbidities.3 Neurological abnormalities can cause 
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Abstract
Background: Chronic pelvic pain syndrome (CPPS) is pain in the region of the 
lower pelvis for three months or longer. Which is often accompanied by complaints 
of organ systems in the lower abdomen. CPPS is often a subjective diagnosis where 
electrodiagnostic tests are recommended as a supplement in defining a diagnosis.
Objective: Synthesize the clinical studies that describe electrodiagnostic testing in 
humans with a clinical diagnosis of CPPS.
Evidence Review: Registered in PROSPERO (CRD42024510404). A systematic 
search in Medline/PubMed, Embase, CINAHL, and Web of science, from 
inception till February 2024, complemented with reference examining. Two 
reviewers independently reviewed titles, abstracts, and full- text papers, and 
performed data extraction. Reviews were excluded, and papers were included if 
patients were clinically diagnosed with CPPS and underwent EMG and/or SSEP. 
The QUADAS- 2 tool was used to assess the quality of studies.
Findings: Fourteen papers were included concerning EMG and/or SSEP, nine papers 
reported on EMG and five on SSEP. In total, 432 patients clinically diagnosed with 
CPPS underwent electrodiagnostic testing. 152/277 patients showed abnormalities 
on EMG and 102/155 patients had abnormal findings on SSEP. Due to the lack of 
quantitative data, no meta- analysis could be performed.
Conclusions: Abnormalities on electrodiagnostic testing are seen in half of the 
patients with CPPS, and therefore not recommended as a substitute in the diagnostic 
process. The low number of patients enrolled in this review needs to be taken into 
consideration when interpreting the results. Further research on the sensitivity of 
EMG and/or SSEP in PN is recommended.
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CPPS, and a frequently involved nerve is the puden-
dal nerve, which arises from the ventral rami of S2–S4 
of the sacral plexus.4–6 The pudendal nerve exits the 
pelvis through the greater sciatic foramen and enters 
the perineum through the lesser sciatic foramen; it then 
enters the pudendal canal. The pudendal nerve nor-
mally terminates in three branches: the inferior rectal 
branch, perineal branch, and dorsal sensory nerve of 
the clitoris.5–8

CPPS is an umbrella term for multiple pain condi-
tions in the pelvic region (including conditions caused 
by changes in peripheral nerves); part of this umbrella 
term are vulvodynia, Proctalgia Fugax (PF), Persistent 
Genital Arousal Disorder (PGAD), and Pudendal 
Neuralgia (PN).3 Vulvodynia is spontaneous or pro-
voked chronic vulvar pain often described as burning, 
itching, and stabbing, and frequently paired with dyspa-
reunia.9 PF is the sudden non- radiating pain in the ano-
rectal area that is often described as cramping that lasts 
for approximately 30 min.10 PGAD is the unwanted sen-
sation of genital arousal in the absence of sexual desire 
or stimulation, often accompanied with pelvic pain.11 PN 
is recognized by the burning sensation in the distribution 
area of the pudendal nerve and the increase of the pain 
while sitting.3,6,7,12,13 The Nantes criteria have been de-
veloped in 2007 for the clinical diagnosis of PN.13,14 The 
limitation of these criteria, however, is that they are en-
tirely subjective.13,14 A variety of electrodiagnostic tests 
(EDx) have been described as part of the evaluation of 
PN, but their clinical value is still unclear.12,14–17

The European Association Urogynaecology (EAU) 
guidelines on CPPS shortly mention the option of EDx, 
but state that significant nerve damage is probably 
needed to show abnormal results.3 EDx are further-
more mentioned to have limited sensitivity and speci-
ficity and are recommended for use as complementary 
tests only.3,18 Abnormal test results may reveal altered 
function of the pudendal nerve and yield information on 
neurological lesions.16,17 But pain may also be associated 
with non- detectable nerve damage, and then these tests 
may be normal.

EDx is a term routinely used for the combination 
of nerve conduction studies (NCS) and needle EMG 
(nEMG). NCS assesses the function of a motor or sen-
sory nerve by stimulating the nerve and recording the 
response further down-  or upstream from a muscle or 
skin area. NCS can detect demyelination; this means 
that the myelin sheath surrounding axons is affected 
and can lead to loss of conduction velocity.19,20 nEMG 
can show axonal loss with denervation of muscle fibers 
and, if time progresses, a reinnervation of muscle fibers 
due to axonal regeneration.19 Lesions of the nerves (or 
neuropathy) can be caused by stretching of the nerve, 
compression of the nerve, direct injury of the nerve by 
a trauma, or inflammation of the nerve.21,22 In the case 
of a nerve lesion, the stimulus will lead to a diminished 

or absent response of the muscle or sensory nerve fibers, 
sometimes accompanied by a decrease in nerve conduc-
tion velocity.19 Somatosensory Evoked Potentials (SSEP) 
are a different form of EDx that includes stimulation of 
a skin area or major limb nerve and recording responses 
from the cerebral sensory cortex corresponding to that 
body part.19,23

CPPS is a condition with high impact, and the di-
agnosis of CPPS is often made after many years of 
symptoms.2,3,24,25 Different diagnostic tools have been 
proposed, but systematic overviews on diagnostic value 
and clear recommendations are lacking. Meanwhile, 
patients may undergo multiple evaluations, trials of 
medications, and even surgical interventions. The eval-
uation of treatments is furthermore hampered when 
there is no optimized diagnostic phase. In this system-
atic review, we summarize the clinical studies that have 
described the results from neurophysiologic tests in 
humans with CPPS. The research question is the per-
centage of patients that show evidence of EDx abnor-
malities on EMG and SSEP testing in case of a clinical 
diagnosis of CPPS.

M ETHODS

A systematic literature review was performed to identify 
and summarize all studies that assess the use of EMG 
and SSEP in patients with CPPS. The review is reported 
in line with the PRISMA guidelines for systematic re-
views and meta- analyses.26–28 The PRISMA checklist 
and PRISMA flow diagram can be found in Data S1 and 
S2. This review is registered in PROSPERO under regis-
tration number CRD42024510404.29

Selection process and data extraction

A literature search was performed on 6 February 2024 
and was conducted in Medline (using PubMed), Embase, 
CINAHL, and Web of Science. Clinical studies were se-
lected if they investigated CPPS in humans and used 
EDx as a diagnostic instrument. The reference lists of 
the selected papers and relevant reviews were cross- 
examined for other papers that met the eligibility criteria. 
Identification, screening, eligibility, inclusion of studies, 
and data extraction were conducted by two authors (MW 
and JA) independent from each other. Senior researchers 
(SvdW, KK, KV, and KN) arbitrated any disparities.

The following keywords for NCS, nEMG, and/or 
SSEP in diagnosing CPPS were used and combined using 
Boolean operators: electromyography, electromyogram, 
electroneuromyography, EMG, myography, myogram, 
electrodiagnosis, electric diagnosis, electrical diagnosis, 
SSEP, SEP, evoked potentials, somatosensory, evoked 
potentials, pudendal, pudendus, pudendal neuralgia, and 
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pudendal nerve(s). If applicable, MeSH terms were added. 
The detailed search strings can be found in Data S3. There 
were no language restrictions. No time frame was set.

The software platform Covidence was used for the 
selection process and data extraction.30 Duplicates were 
removed automatically and manually. Relevant papers 
were selected by title and abstract based on the inclusion 
and exclusion criteria, followed by Full- text screening. 
Corresponding authors were contacted in case full- text 
papers were not available at (university) libraries in the 
Netherlands (Radboud University and interlibrary loan). 
We extracted data on study design, the aim of the study, 
sample size, characteristics of the study population, the 
investigated diagnostic tests, and characteristics of and 
results pertaining to those tests.

Risk of bias assessment

The QUADAS- 2 tool (Quality Assessment of Diagnostic 
Accuracy Studies)31,32 was used to assess the quality of 
individual studies. The QUADAS- 2 tool consists of four 
key domains: patient selection, index test, reference 
standard, and flow and timing.

Statistical analysis

In case of sufficient quantitative data, meta- analysis is 
performed to synthesize the results.28

Case reports with less than 5 cases are presented, but 
not entered into the meta- analysis, to avoid the risk of 

TA B L E  1  Study characteristics.

Author Cohort study type Type of pain
Nantes 
criteria n Female (%)

Abnormal 
nEMG/NCS Abnormal SSEP

Benson 200546 Retrospective Pain distribution 
area pudendal nerve

Applicable 64 72% 41/64 (64%) –

Ormeci 202247 Prospective CPP Yes 43 58% – 35/43 (81%)

Cappellano 201348 Retrospective CPPS Yes 62 100% – 38/62 (61%)

Lee 200149 Prospective CPPS Not 
applicable

12 0% – 2/12 (17%)

Kogan 201150 Prospective CPPS (IIIB) No 32 – – 23/32 (72%)

Vodusek 201251 Retrospective Pelvic and perineal 
pain

No 38 54% 4/38 (11%)a –

Frasson 200952 Prospective Vaginism and 
vestibulodynia

No 20 100% 18/20 (90%)a –

Villot 201653 Prospective PGAD No 23 100% 14/23 (61%) –

Amarenco 200154 Retrospective genital pain Not 
applicable

6 0% – 4/6 (67%)

Shafik 199855 Prospective Vulvodynia Applicable 11 100% 3/11 (27%)a –

Shafik 199756 Retrospective Anal pain Not 
applicable

7 100% 7/7 (100%)b –

GowChingGer 
199357

Retrospective Rectal pain Not 
applicable

40 62% 20/40 (50%)b –

Wexner 199158 Prospective Rectal pain Not 
applicable

19 74% 14/19 (74%)a –

Damphousse 201259 Retrospective Proctalgia fugax No 55 82% 31/55 (56%)a –

Case reports

Insola 201060 Case report Perineal pain Yes 1 100% 1/1 (100%) –

Origo 201961 Case report Genital pain Yes 1 100% 1/1 (100%) –

Kelly 201062 Case report Genital pain No 1 100% – 1/1 (100%)

Huertas- Romero 
201963

Case report PN No 1 0% – 1/1 (100%)

Alvarado 201964 Case report postoperative 
neuropathic pain

No 1 100% – 1/1 (100%)

Isik 201765 Case report PN Yes 1 0% 1/1 (100%) 1/1 (100%)

Note: Applicable/not applicable = study is executed before the existence of the Nantes criteria (<2007), we assessed if the Nantes criteria could be applied based on 
eligibility criteria; – = not available/absent.

Abbreviations: CPPS, chronic pelvic pain syndrome; PGAD, persistent genital arousal disorder; PN, pudendal neuralgia.
aNeedle electromyography.
bUnclear if nEMG or NCS was used.
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bias due to the study design and having an influence on 
the results.33

RESU LTS

Study selection

The results of the search and study selection are shown 
in Data  S2 flow diagram. The full text of the 58 pa-
pers that met the inclusion and exclusion criteria was 
attempted to be obtained in multiple libraries. In the 
end, for 12 of the studies, no full text could be ob-
tained; 11/12 of these papers were published before the 
year 2000 and were not digitalized or not stored in an 
accessible library.34–45

Study characteristics

The details of the studies enlisted are presented in 
Table 1. In all included papers, the patients were assessed 
to determine if the Nantes criteria were applicable, and 
in two papers, the Nantes criteria were embedded in the 
inclusion criteria, while in two other papers, the Nantes 
criteria were applicable. The patients of these four pa-
pers were suspected of PN with nerve entrapment. In ten 
studies, the patients underwent EDx, and the result was 
described as an outcome of the study, whereas in four 
studies, the results of EDx were described as a base-
line characteristic of a cohort undergoing some sort of 
treatment.

Nine of the selected studies reported on NCS and/or 
nEMG, and five on SSEP. Five out of nine papers (56%) 
reporting on EDx used concentric needle EMG. The pa-
pers included a total of 432 patients (range 6–64). two 
hundred and seventy- seven of these patients (n = 277) un-
derwent EMG or NCS only, and 155 underwent SSEP.

The papers described neurophysiological changes or 
abnormalities in 254/432 patients (50%); these abnormal-
ities are outlined in Table 1. In 55% (152/277) of the cases, 
abnormalities were seen on NCS and/or nEMG. SSEP 
showed abnormalities in 66% (102/155) of the cases.

There were two papers reporting on EMG in 75 pa-
tients who seemed to fulfill the Nantes criteria, of whom 
44/75 (59%) patients showed abnormalities. In 73/105 
(70%) patients with positive Nantes criteria who under-
went SEPP had abnormalities were found. Conducting 
a meta- analysis was not possible due to the lack of suf-
ficient data and the heterogeneity in outcome measure-
ments used in the included papers.

Risk of bias assessment

All included papers were assessed with the QUADAS- 2 
tool; however, in 6 (43%) papers, the assessment was 

incomplete due to lacking information. Therefore, we 
qualified these papers as low to moderate, based on 
items that were applicable. QUADAS- 2 could be fully 
completed for 8 (57%) papers.

In two studies, the study population was not clearly 
defined.51,56 In six papers it was not clear whether the de-
scribed neurophysiologic examinations were performed 
on all participants.46,48,49,51,53,57 The main results were 
well presented and yielded answers to the study aims in 
all studies.46–59

Quality assessment could not be performed for the six 
case reports,60–65 and two papers that were only avail-
able as conference abstracts.50,51

DISCUSSION

This systematic review summarizes 14 papers on 432 
participants with CPPS, of whom 254 (50%) had evidence 
of neurophysiological changes or abnormalities on EDx. 
In 277 of these 432 participants (64%), EDx consisted of 
either NCS or EMG. In this group, 152/277 (55%) showed 
an abnormal test result. Among the 155 participants who 
had undergone SEPP, 102 participants (66%) showed ab-
normalities on SEPP.

Main findings

Our review showed that electrophysiologic abnormalities 
are present in half of the patients with CPPS. In patients 
with CPPS, these tests may discriminate between the 
presence or absence of neuropathy, and seem to support 
a pathophysiologic or anatomic substrate for the pain in 
half of the patients. EDx results might contribute to de-
fining the phenotypic characteristics in CPPS. However, 
at this stage, this knowledge on pudendal neuropathy 
does not lead to any change in treatment or counseling, 
and the clinical value of EMG and SSEP is insufficiently 
shown.

There are two possible explanations for the fact that in 
50% of the patients we do not see any abnormalities: not 
all patients with CPPS have axonal loss or demyelination 
of the pudendal nerve, or the EDx are not able to show 
the axonal loss or demyelination. Based on the available 
studies, we do not know which of these explanations is 
more likely. It is known, however, that CPPS has a vari-
able etiology and underlying pathology, and it is thereby 
likely that not all patients suffer from detectable nerve 
function loss. Some patients may nonetheless experience 
the so- called “positive” symptoms, that is, pain and par-
aesthesia. Comparable conclusions have been drawn in 
another review on CPPS.66

The subcategory of patients with PN showed a lower 
proportion of participants (35%) without abnormalities, 
but even in cases of PN defined by the Nantes criteria 
(the gold standard), the neurophysiological tests showed 
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normal test results (i.e., no evidence of pudendal lesions). 
Our results suggest that neurophysiological tests are not 
a substitute for the subjective diagnostic criteria, such as 
the Nantes criteria for PN, but might be used as com-
plementary tools. They might help in extinguishing the 
phenotype of CPPS or confirm cases with suspected 
nerve injury when clinical findings are ambiguous. 
Nonetheless, CPPS and PN are still diagnosed based on 
clinical symptoms, because it is still unclear what the 
meaning of evidence of abnormal EDx is. A randomized 
controlled trial is needed to evaluate the potential role 
of EDx as a complementary tool to the clinical criteria.

A heterogenic pathology and etiology are not uncom-
mon findings in nerve disorders, as this is similar to the 
situation in carpal tunnel syndrome or entrapment ra-
diculopathies. No gold standard test exists either, and a 
clinical diagnosis based on subjective findings is often 
made, with the supplemental use of EDx.18

However, we argue that EDx might be useful in some 
patients with CPPS, especially in PN, with a suspected 
origin of nerve trauma or entrapment as an explanation 
of the origin of complaints. Patients with a trauma in the 
pelvic area due to vaginal delivery or an operation seem 
most prone to underlying nerve trauma or entrapment. 
Nonetheless, reports on symptom- free women who did 
give birth and had an abnormal EMG67,68 do exist. This 
might suggest that the pudendal nerve can show axonal 
loss or demyelination without symptoms, and this needs 
to be considered in further research.67,68 Table  2 and 
Figure 1 summarize the recommendations based on the 
main findings of this study.

Strengths and limitations

A strength of the study is that the PRISMA guidelines 
were followed. The two main researchers did the search, 
the selection, and the reviewing separately and compared 
their results to avoid researcher bias (MW and JA).

Each paper concerning patients with pelvic pain and 
electrodiagnostic testing was evaluated for the diagnosis 
CPPS, and especially for PN, thereby avoiding exclusion 
of papers on patients not evaluated by the Nantes criteria.

A limitation of the study is that there was considerable 
heterogeneity in the low number of papers available on 
this topic. Preferably, each paper had the same study aim 
and followed the same protocol; unfortunately, some pa-
pers did not have the aim to assess the diagnostic accuracy 
of EDx, but results were presented as extra data. Because 

TA B L E  2  Recommendations for clinical practice.

SSEP and EMG are not recommended to routinely use in the 
diagnostic process of CPPS

In diagnosing Pudendal Neuralgia, EMG and SSEP could be a 
supplement to the Nantes criteria

Electrodiagnostic tests might help in phenotyping patients

Clinical diagnostic criteria are the gold standard for diagnosing 
neuropathies

Abbreviations: CPPS, chronic pelvic pain syndrome; EMG, electromyography; 
SSEP, somatosensory evoked potential.

F I G U R E  1  How to use electrodiagnostic tests in Chronic Pelvic Pain Syndrome; as a supplement to clinical diagnostic criteria and for 
patients with suspected nerve injury such as Pudendal Neuralgia.
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of the lack of consistency, we compared the outcomes of 
abnormal versus normal EMG or SSEP and aimed to 
observe a trend in abnormalities seen in patients with 
CPPS. This was to formulate cautious conclusions for the 
use of EDx in CPPS, and we noticed a higher amount of 
abnormalities in patients with PN. Subsequently, further 
research is needed to confirm this trend.

Every paper was subjected to a risk of bias assess-
ment; however, some papers missed information to com-
plete the assessment. We qualified these papers as low 
to moderate. Despite this, we included these papers in 
the analysis because of the limited literature available on 
this topic.

Further research should be undertaken to investigate 
the clinical relevance of abnormalities on EDx in CPPS. 
A randomized controlled trial is recommended to evalu-
ate the sensitivity and clinical relevance of EDx in CPPS. 
However, our results suggest that EDx might be less 
predictive in diagnosing CPPS than in PN. To answer 
this question, a study is needed on the relation between 
complaints and neurophysiological tests in patients with 
PN defined by the Nantes criteria, and a control group 
would be included. This would be the first step in assess-
ing the role of EDx in patients with PN. Such a study is 
not available until now.

CONCLUSION

Concluding from the literature available on this subject, 
we found that EDx abnormalities, indicating pudendal 
nerve injury, were present in half of the patients with 
CPPS. We recommend a prospective study including 
participants with PN defined by the Nantes criteria and 
a control group to assess the sensitivity of EDx.
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