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1  | INTRODUC TION

Functional somatic syndromes are a complex group of chronic 
diseases where symptoms are not correlated with structural 

alterations and/or organic cause. Irritable bowel syndrome (IBS), 
chronic fatigue syndrome, fibromyalgia (FM), non-specific chest 
pain, tension headache, temporomandibular disorders (TMD), 
atypical facial pain, hyperventilation syndrome, chronic pelvic 
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Abstract
Background: The overlap between some painful conditions is widespread. The aim of 
this study was to evaluate the overlap between burning mouth syndrome (BMS) and 
urological chronic pelvic pain syndrome (UCPPS) in an outpatient clinic of a university 
hospital.
Methods: A controlled clinical study was performed. BMS patients and healthy con-
trols were enrolled in the study. Patients were screened through laboratory test and 
a complete urological examination. Two validated questionnaires were submitted 
to all the patients: National Institutes of Health Chronic Prostatitis Symptom Index 
(NIH-CPSI) and International Prostatic Symptom Score (IPSS).
Results: A total of 50 BMS patients and 50 healthy controls were enrolled in the study. 
Statistically significant differences between the two groups regarding the items of 
the IPSS questionnaire of Incomplete Emptying (U = 750, P <  .001), Intermittency 
(U = 768.5, P < .001), QoL (U = 848, P < .002), and Total Symptom score (U = 1040, 
P = .05) were found. Moreover, the responses of NIH-CPSI showed statistically sig-
nificant differences regarding Pain subscale (U = 714, P < .001), QoL Impact subscale 
(U = 1016.500, P = .05), and NIH-CPSI total score (U = 953.500, P = .002).
Conclusion: To the best our knowledge, the reported data demonstrate for the first 
time an association between BMS and UCPPS. Further studies with a larger sample 
are needed to confirm the co-occurrence of urological symptoms in patients with 
burning mouth syndrome.
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pain, and interstitial cystitis represent the most common patholo-
gies in a large group of entities.1 This list is constantly evolving and 
represents an emerging medical issue.2 Chronic pain is one of the 
most common reasons why people consult physicians for assis-
tance3 with a high prevalence of pain-related syndromes that rep-
resent the main cause of disability and disease burden globally.4 
Through the World Health Organization’s (WHO) World Mental 
Health Survey instrument in ten developed countries, it has been 
estimated that about 37% of adults had chronic pain interfering 
with multiple aspects of the individual’s life.5 Data from epidemi-
ological studies on the prevalence of chronic pain show that pain 
sites are often multiple and coexistent in the same patient.6 The 
coexistence of different somatic syndromes varies between from 
10% to 50%, showing a high degree of overlap and a low per-
centage of pure type.7,8 The high degree of overlapping of many 
chronic painful disorders has also been recognized by the National 
Institute of Health and the U.S. Congress defining them as chronic 
overlapping pain conditions (COPCs) that include TMD, FM, IBS, 
vulvodynia, myalgic encephalomyelitis/chronic fatigue syndrome, 
interstitial cystitis/painful bladder syndrome, endometriosis, 
chronic tension-type headache, migraine headache, and chronic 
lower back pain.9 The management is a challenge for clinicians, 
and the overlapping of multiple somatic syndromes complicates 
the treatment option, protocols, and follow-up.10 This suggests 
a multidisciplinary treatment for a satisfactory patient manage-
ment. Given the high prevalence of multiple symptoms, published 
data and ongoing clinical studies are crucial to better understand 
the best clinical algorithm in term of prevention and successful 
therapeutic management.

While the overlap between some conditions is well docu-
mented in the literature, such as neck pain, headache, low back 
pain, and jaw/face pain,11 few data are presented on the rela-
tionship between burning mouth syndrome (BMS) and urologic 
chronic pelvic pain syndrome (UCPPS), a clinical syndrome charac-
terized, principally, by the presence of pain and discomfort in the 
pelvic, genital, and perineal region, associated with urinary and 
sexual disfunction in the absence of a diagnosable cause.12 This 
condition, which encompasses both interstitial cystitis/bladder 
pain syndrome (IC/BPS)13 and chronic prostatitis/chronic pelvic 
pain syndrome (CP/CPSS),14 is frequently associated with irritable 
bowel syndrome, chronic fatigue syndrome, TMDs, vulvodynia, 
and fibromyalgia.15-17

On these bases, the aim of this controlled clinical study was to 
evaluate the comorbidity between BMS and UCPPS in an outpatient 
clinic of a university hospital through the investigation of the pres-
ence of urinary and oral symptoms.

2  | MATERIAL AND METHODS

This project was a prospective, observational, and descriptive case-
control study carried out at the Oral Medicine Unit and Urology & 
Andrology Unit, Federico II University of Naples, between October 

2019 and February 2020. The study protocol was approved by the 
local Ethics Committee (No. 125/19). It was conducted according 
to the guidelines of the World Medical Association Declaration of 
Helsinki (World Medical Association, 2013) and follows STROBE 
guidelines for the reporting of observational studies. BMS patients 
and healthy controls, matched by age and gender, were consecu-
tively enrolled during their first visit with an oral medicine specialist 
and a general dentist, respectively, based on the following inclusion 
criteria: (a) male/female, over 18 years old; (b) diagnosis of BMS ac-
cording to the International Classification of OroFacial Pain criteria18 
for the study group, no oral mucosal lesions or unexplained oral 
symptoms for the control group; and (c) no abnormalities in labora-
tory (routine blood and urine tests) and imaging findings (abdomen 
ultrasound scan). On the other hand, the exclusion criteria for both 
groups were: (a) pediatric patients (<18  years); (b) systemic disor-
ders or laboratory abnormalities known to be potentially associated 
with orofacial and urological symptoms; (c) comorbidities such as 
hypertension, diabetes mellitus, cerebrovascular diseases, neurode-
generative diseases, psychiatric disorder, urinary infection or other 
genitourinary diseases, inflammatory bowel disease; and (d) recent 
(<1 month) systemic antibiotic therapies.

Once enlisted, every patient was subjected to a complete clini-
cal interview, a conventional oral inspection, and laboratory tests. In 
addition, two validated questionnaires were administered to all pa-
tients: National Institutes of Health Chronic Prostatitis Symptom Index 
(NIH-CPSI) and International Prostate Symptom Score (IPSS) (Table 1).

The patients who reported genitourinary pain and low urinary 
tract symptoms (LUTS) have been subjected to a complete urological 

TA B L E  1   National Institutes of Health Chronic Prostatitis 
Symptom Index (NIH-CPSI) and International Prostate Symptom 
Score (IPSS) questionnaires

Domain
Score 
range

NIH-CPSI

Pain 0-21

Urinary Symptoms 0-10

Quality of Life 0-12

Total score range 0-42a 

IPSS

Incomplete emptying 0-5

Frequency 0-5

Intermittency 0-5

Urgency 0-5

Weak stream 0-5

Straining 0-5

Nocturia 0-5

Total score range 0-35b 

a The Genitourinary Pain Index (GUPI) is the female version of this 
questionnaire with a total score range from 0 to 45.  
b 0-7: mild symptoms; 8-19: moderate symptoms; 20-35: severe 
symptoms.  
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examination, and only patients whose urological symptoms were 
defined by the specialist as "medically unexplained" were included.

All data were collected and were subjected to statistical 
analysis performed with SPSS software (version 25, SPSS Inc.). 
Descriptive statistics of the two cohorts were obtained using t test 
for independent samples for continuous variables, reporting means 
and standard deviation, while Fisher exact test was used for cate-
gorical variables, reporting absolute numbers and percentages. We 
successively used one-tailed Mann-Whitney U test on individual 
domains and total scores of the two compiled questionnaires in 
order to verify an eventual increase in urinary symptoms in BMS 
patients versus healthy controls. Statistical significance was as-
sumed for P < .05.

3  | RESULTS

A total of 50 BMS patients and 50 healthy controls were recruited, 
and the descriptive statistics of the two cohorts of patients are 
reported in the following table (Table  2). All patients successfully 
completed both questionnaires autonomously. One-tailed Mann-
Whitney U test performed on the responses of the IPSS ques-
tionnaire showed statistically significant differences between the 
two groups regarding the items of Incomplete Emptying (U = 750, 
P  <  .001), Intermittency (U  =  768.5, P  <  .001), QoL (U  =  848, 
P < .002), and Total Symptom score (U = 1040, P = .05) (Fig. 1), while 
no statistically significant difference was reported on items regard-
ing Frequency (U = 1066.5, P = .96), Urgency (U = 1154.5, P = .238), 
Weak Stream (U = 1156, P = .243), Straining (U = 1206, P = .368), 
and Nocturia (U = 1183, P =  .309). Overall, 44% of BMS patients 
reported moderate/severe symptoms (P = .05) and not satisfied/un-
happy QoL (P < .002) at IPSS questionnaire versus, respectively, 28% 
and 16% of healthy controls. Similarly, one-tailed Mann-Whitney U 
test performed on the responses of NIH-CPSI for male and female 
(GUPI) showed statistically significant differences regarding Pain 
subscale (U = 714, P <  .001), QoL Impact subscale (U = 1016.500, 
P = .05), and NIH-CPSI total score (U = 953.500, P = .002) (Fig. 2), 
while no statistically significant difference was reported regarding 
Urinary Symptoms subscale (U  =  1180, P  =  .314). Overall, mean 
score of Pain subscale was 9.20 ± 6 for BMS patients vs 5.50 ± 3.3 
for healthy controls (P < .001); similarly, mean score of QoL impact 
subscale was 4.7 ± 3 for BMS patients vs 3.94 ± 2.7 for healthy con-
trols (P =  .05) and, finally, mean total score of the entire NIH-CPSI 

questionnaire was 16.7 ± 10.6 for BMS patients vs 13.06 ± 7.7 for 
healthy controls (P = .002).

4  | DISCUSSION

Burning mouth syndrome is defined as "an intraoral burning sensa-
tion or dysesthesia, recurring every day for more than 2 hours a day 
for more than 3 months, without clinically evident causal lesions," 
and it is now included in the large group of “painful cranial neuropa-
thies”.18 The current knowledge concerning the pathophysiology of 
BMS indicates that it is the final result of multiple alterations be-
tween central and peripheral nervous system, hormone balance, 
and psychological factors.19 The referred symptoms are multifari-
ous including burning, xerostomia, sialorrhea, taste disturbances, 
itching, and coating tongue, and the most common affected sites 
are tongue, palate, gingivae, and lower lips.20 While the association 
with sleep disturbances and psychological disorders is widely docu-
mented,21 few data are presented on other somatic comorbidities. 
Moisset et al. reported rare co-occurrence of pain and BMS, often 
represented by headache, TMDs, atypical facial pain, trigeminal 
neuralgia, post-herpetic facial pain, back pain, fibromyalgia, joint 
pain, abdominal pain, rectal pain, or vulvodynia.22 A previous study 
highlighted the coexistence between BMS and other dynias such as 
carotidynia, orchidynia, and coccygodynia.23 More evidence is pre-
sented on the overlapping between BMS and fibromyalgia/muscular 
pain.24 Recently, Mignogna et al. noted high percentage of BMS pa-
tients with one or multiple extraoral somatic comorbidities including 
ocular, otorhinolaryngological, neurological, cardiological, gastro-
intestinal, and dermatological symptoms with a highest prevalence 
of ocular and gastrointestinal symptoms.25 In the same study, the 
prevalence of UCPPS was estimated at 64.5%, including frequent 
urination, ejaculation dysfunction, and unpleasant genital sensa-
tions. The first step for the diagnosis of UCPPS is the assessment of 
symptoms through NIH-CPSI questionnaire followed by a complete 
examination of genitalia, perineum, prostate, and abdomen to rule 
out other causes that could be responsible for painful symptoms. An 
additional evaluation with microbiological analysis and urodynamic 
studies may be considered according to the clinical profile and prev-
alent symptoms.26

Considering that the presence of a COPC increases the proba-
bility of incurring, in the same individual, in another similar condi-
tions,27 it is possible, in our opinion, that patients affected by BMS 

Patients with burning mouth 
syndrome Healthy controls

P 
value

Female (%) 36 (72) 36 (72) .588

Male (%) 14 (28) 14 (28) .588

Mean age ± SD 50.38 ± 10.787 48.98 ± 12.438 .549

Smokers (%) 29 (58) 23 (46) .317

Alcohol consumption (%) 19 (38) 19 (38) .582

TA B L E  2   Descriptive statistics of the 
two cohorts
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F I G U R E  1   Population pyramid frequency for IPSS statistically significant differences: A, Incomplete emptying (P < .001), B, Intermittency 
(P < .001), C, Quality of Life (P < .005), and D, Symptom score (P = .05)

F I G U R E  2   Population pyramid frequency for NHI-CPSI statistically significant differences: A, Pain subscale (P < .001), B, Quality of Life 
subscale (P = .05), and C, NIH-CPSI total score (P = .002)
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could develop or report an UCPSS-like syndrome. Moreover, differ-
ent examples of orofacial dynias coexisting with urological symp-
toms are already reported in literature,28-30 while, as far as we know, 
no other study, besides Mignogna et al., reports the association be-
tween UCPSS and BMS.

We reported a significant prevalence of functional urinary symp-
toms and urological pain in BMS patients with an overall worsened 
QoL compared to healthy controls. In particular, the analysis of the 
IPSS questionnaire to both groups showed 24% of BMS patient that 
reported an incomplete emptying sensation at least half of times 
when urinating versus 6% in the control group. Similarly, 14% of BMS 
patients reported the needing of urinate in multiple times to fully 
void the bladder half of times compared with 2% in the control group. 
Moreover, 24% of BMS patients complained the needing to urinate 
frequently (<2  hours) at least half of times versus 14% of healthy 
controls but this result did not reach enough statistical significance 
(P = .96). Nevertheless, it is possible that this consideration could be 
confirmed by an increased number of patients enrolled. Overall, 44% 
of BMS patients complained moderate-to-severe urinary symptoms 
with a mostly dissatisfied QoL compared to, respectively, 28% and 
16% of healthy patients. Similarly, the analysis of NIH-CPSI/GUPI 
questionnaires reported 54% and 60% of BMS patients with a sensi-
bly higher score, respectively, in pain domain (with a score >10) and 
QoL domain (with a score >5) vs 12% and 30% of healthy patients. 
It is of particular importance the consideration that NIH-CPSI/GUPI 
questionnaires are commonly used in daily clinical practice to assess 
symptoms and QoL in men with chronic abacterial prostatitis and 
women with interstitial cystitis. For this reason, the questionnaires 
focus more on pain and discomfort rather than on urinary symptoms, 
for which we used the IPSS which allow to evaluate LUTS presence 
and severity. The results were consistent also when the analysis was 
made stratifying males and females in both groups, confirming the 
increased rate of urinary symptoms and urogenital pain in BMS pa-
tients. Chronic pain syndromes have a multifactorial etiology and 
share common pathogenetic mechanisms as well as having a unique 
pathway for each pathology.31 Brain structure and function play 
an important role in pathogenesis of chronic pain.32 Neuroimaging 
data in UCPPS patients showed alterations in medial areas of the 
motor and sensory cortex, the right posterior insula, and the peri-
aqueductal gray area of the brainstem.33,34 Findings of altered gray 
matter structure, white matter structure, and resting-state function 
are presented also in fMRI of BMS patients that show alterations in 
the insula (insula/frontal operculum), in the anterior cingulate gyrus, 
and in primary somatosensory area.35 Therefore, BMS and UCPPS 
share structural and functional brain changes and have a common 
centralized pain phenotype that could explain the association be-
tween these two somatic syndromes. In addition to alterations of 
the central nervous system, in both conditions there is a painful 
small fibers peripheral neuropathy. Among the risk factors for small 
fiber neuropathy, the neurotoxic effects of alcohol and smoking 
cigarettes are widely described36,37; however, previous studies on 
the role of lifestyle in the pathogenesis of BMS and UCPPS are con-
troversial with conflicting results.38-40 As shown in Table 2, in our 

study the prevalence of risk factors (cigarette smoking and alcohol) 
is similar in the study group and in the control group; therefore, their 
role has not been explored. The study has, however, different limita-
tions: first, the relatively small sample size of the groups; second, the 
prevalence of females which, however, is consistent with published 
data41,42; and third, the self-report nature of questionnaires. To the 
best our knowledge, our findings highlight for the first time the pos-
sibility of an association between UCPPS and BMS; however, further 
studies with a larger sample also with more male patients are needed 
to confirm our data and to explore the role of “potential” risk factors. 
The intriguing correlation between oral/urological and neuropsychi-
atric aspects would be useful to understand in order to outline a 
specific subset of patients with a specific phenotype of the disease.

CONFLIC T OF INTERE S T
The authors have no conflict of interest to declare.

AUTHOR CONTRIBUTIONS
Felice Crocetto: Conceptualization; Investigation; Writing-original 
draft. Noemi Coppola: Conceptualization; Investigation; Writing-
original draft. Biagio Barone: Data curation; Formal analysis; Software. 
Stefania Leuci: Methodology; Resources; Visualization. Ciro Imbimbo: 
Validation; Visualization; Writing-review & editing. Michele Davide 
Mignogna: Supervision; Validation; Writing-review & editing.

E THIC S APPROVAL
The study protocol was approved by the local Ethics Committee No. 
125/19.

PEER RE VIE W
The peer review history for this article is available at https://publo​
ns.com/publo​n/10.1111/jop.13097.

ORCID
Stefania Leuci   https://orcid.org/0000-0003-4468-5083 

R E FE R E N C E S
	 1.	 Henningsen P, Zipfel S, Sattel H, Creed F. Management of functional 

somatic syndromes and bodily distress. Psychother Psychosom. 
2018;87(1):12–31.

	 2.	 Barsky AJ, Orav EJ, Bates DW. Somatization increases medical utili-
zation and costs independent of psychiatric and medical comorbid-
ity. Arch Gen Psychiatr. 2005;62(8):903–910.

	 3.	 Schappert SM, Burt CW. Ambulatory care visits to physician offices, 
hospital outpatient departments, and emergency departments: 
United States, 2001–02. Vital Health Stat. 2006;13(159):1–66.

	 4.	 GBD 2016 Disease and Injury Incidence and Prevalence 
Collaborators. Global, regional, and national incidence, prevalence, 
and years lived with disability for 328 diseases and injuries for 195 
countries, 1990–2016: a systematic analysis for the Global Burden 
of Disease Study 2016. Lancet. 2017;390(10100):1211–1259.

	 5.	 Tsang A, Von Korff M, Lee S et al Common chronic pain conditions 
in developed and developing countries: gender and age differences 
and comorbidity with depression-anxiety disorders [published cor-
rection appears in J Pain. 2009 May; 10(5):553. Demytteneare, K 
[added]]. J Pain. 2008;9(10):883–891.

https://publons.com/publon/10.1111/jop.13097
https://publons.com/publon/10.1111/jop.13097
https://orcid.org/0000-0003-4468-5083
https://orcid.org/0000-0003-4468-5083


6  |     CROCETTO et al.

	 6.	 Croft P, Blyth FM, van der Windt D. The global occurrence of 
chronic pain: An introduction. In: Croft P, Blyth FM, van der Windt 
D, eds. Chronic pain epidemiology: From aetiology to public health. 
Oxford, England: Oxford University Press; 2010:9–18.

	 7.	 Petersen MW, Schröder A, Jørgensen T et al Irritable bowel, chronic 
widespread pain, chronic fatigue and related syndromes are preva-
lent and highly overlapping in the general population: DanFunD. Sci 
Rep. 2020;10(1):3273.

	 8.	 Häuser W, Hausteiner-Wiehle C, Henningsen P, Brähler E, 
Schmalbach B, Wolfe F. Prevalence and overlap of somatic symp-
tom disorder, bodily distress syndrome and fibromyalgia syn-
drome in the German general population: A cross sectional study. J 
Psychosom Res. 2020;133:110111.

	 9.	 Dzau VJ, Pizzo PA. Relieving pain in America: insights from an 
Institute of Medicine committee. JAMA. 2014;312:1507–1508.

	10.	 Henningsen P, Zipfel S, Herzog W. Management of functional so-
matic syndromes. Lancet. 2007;369(9565):946–955.

	11.	 Maixner W, Fillingim RB, Williams DA, Smith SB, Slade GD. 
Overlapping chronic pain conditions: implications for diagnosis and 
classification. J Pain. 2016;17(9 suppl):T93–T107.

	12.	 Fusco F, Arcaniolo D, Restaino A, Lauri I, Franzese C. SIUT Prostatic 
Inflammation Study Group. Prevalence of chronic prostatic in-
flammation based on clinical diagnostic criteria in a real-practice 
setting: a nation-wide observational study. Minerva Urol Nefrol. 
2017;69(5):509–518.

	13.	 Fusco F, Creta M, Imperatore V et al Benign prostatic obstruction 
relief in patients with lower urinary tract symptoms suggestive of 
benign prostatic enlargement undergoing endoscopic surgical pro-
cedures or therapy with alpha-blockers: a review of urodynamic 
studies. Adv Ther. 2017;34(4):773–783.

	14.	 Krieger JN, Nyberg L Jr, Nickel JC. NIH consensus definition and 
classification of prostatitis. JAMA. 1999;282:236–237.

	15.	 Gasperi M, Krieger JN, Forsberg C, Goldberg J, Buchwald D, 
Afari N. Chronic prostatitis and comorbid non-urological over-
lapping pain conditions: A co-twin control study. J Psychosom Res. 
2017;102:29–33.

	16.	 Krieger JN, Stephens AJ, Landis JR, Clemens JQ, Kreder K, Lai HH 
et al Relationship between chronic nonurological associated so-
matic syndromes and symptom severity in urological chronic pel-
vic pain syndromes: baseline evaluation of the MAPP study. J Urol. 
2015;193(4):1254–62.

	17.	 Rodríguez MÁB, Afari N, Buchwald DS. Evidence for overlap be-
tween urological and nonurological unexplained clinical conditions. 
J Urol. 2013;189(1S):S66–S74.

	18.	 International Classification of Orofacial Pain. Cephalalgia. 
2020;40(2):129–221.

	19.	 Mignogna MD, Fedele S, Lo Russo L, Leuci S, Lo Muzio L. The diag-
nosis of burning mouth syndrome represents a challenge for clini-
cians. J Orofac Pain. 2005;19(2):168–73.

	20.	 Liu YF, Kim Y, Yoo T, Han P, Inman JC. Burning mouth syndrome: a 
systematic review of treatments. Oral Dis. 2018;24:325–344.

	21.	 Forssell Heli, Teerijoki-Oksa Tuija, Puukka Pauli, Estlander Ann-
Mari. Symptom severity in burning mouth syndrome associates 
with psychological factors. J Oral Rehab. 2020;47(6):713–719.

	22.	 Moisset X, Calbacho V, Torres P, Gremeau-Richard C, Dallel R. 
Co-occurrence of pain symptoms and somatosensory sensitiv-
ity in burning mouth syndrome: a systematic review. PLoS ONE. 
2016;11(9):e0163449.

	23.	 Wesselmann U, Reich SG. The dynias. Semin Neurol. 1996;16:63–74.
	24.	 Forssell H, Teerijoki-Oksa T, Kotiranta U. Pain and pain behav-

ior in burning mouth syndrome: a pain diary study. J Orofac Pain. 
2018;26:117–125.

	25.	 Mignogna MD, Pollio A, Fortuna G et al Unexplained somatic co-
morbidities in patients with burning mouth syndrome: a controlled 
clinical study. J Orofac Pain. 2011;25(2):131–40.

	26.	 Magistro G, Wagenlehner FM, Grabe M, Weidner W, Stief CG, 
Nickel JC. Contemporary management of chronic prostatitis/
chronic pelvic pain syndrome. Eur Urol. 2016;69(2):286–297.

	27.	 Warren JW, Langenberg P, Clauw DJ. The number of existing func-
tional somatic syndromes (FSSs) is an important risk factor for new, 
different FSSs. J Psychosom Res. 2013;74(1):12–7.

	28.	 Gaitonde P, Rostron J, Longman L, Field EA. Burning mouth syn-
drome and vulvodynia coexisting in the same patient: a case report. 
Dent Update. 2002;29(2):75–6.

	29.	 Mancuso G, Berdondini RM. Simultaneous occurrence of dysaes-
thetic peno/scroto-dynia and stomatodynia. Int J STD AIDS. 
2005;16(12):830–1.

	30.	 Petruzzi M, De Benedittis M, Pastore L, Serpico R. 
Vulvostomatodynia. Maturitas. 2007;58(1):102–6.

	31.	 Diatchenko L, Nackley AG, Slade GD, Fillingim RB, Maixner 
W. Idiopathic pain disorders–pathways of vulnerability. Pain. 
2006;123:226–230.

	32.	 Apkarian AV, Baliki MN, Geha PY. Towards a theory of chronic pain. 
Prog Neurobiol. 2009;87:81–97.

	33.	 Asavasopon S et al Cortical activation associated with mus-
cle synergies of the human male pelvic floor. J Neurosci. 
2014;34:13811–13818.

	34.	 Rana M, Yani MS, Asavasopon S. Fisher BE & Kutch JJ Brain con-
nectivity associated with muscle synergies in humans. J Neurosci. 
2015;35:14708–14716.

	35.	 Sinding C, Gransjøen AM, Schlumberger G, Grushka M, Frasnelli J, 
Singh PB. Grey matter changes of the pain matrix in patients with 
burning mouth syndrome. Eur J Neurosci. 2016;43(8):997–1005.

	36.	 Mellion ML, Silbermann E, Gilchrist JM, Machan JT, Leggio L, de 
la Monte S. Small-fiber degeneration in alcohol-related peripheral 
neuropathy. Alcohol Clin Exp Res. 2014;38(7):1965–1972.

	37.	 Pisinger C, Aadahl M, Toft U, Birke H, Zytphen-Adeler J, Jørgensen 
T. The association between active and passive smoking and fre-
quent pain in a general population. Eur J Pain. 2011;15(1):77–83.

	38.	 Chen X, Hu C, Peng Y et al Association of diet and lifestyle 
with chronic prostatitis/chronic pelvic pain syndrome and pain 
severity: a case-control study. Prostate Cancer Prostatic Dis. 
2016;19(1):92–99.

	39.	 Zhang LG, Chen J, Meng JL et al Effect of alcohol on chronic pelvic 
pain and prostatic inflammation in a mouse model of experimental 
autoimmune prostatitis. Prostate. 2019;79(12):1439–1449.

	40.	 Langlois V, Bedat Millet AL, Lebesnerais M et al La neuropa-
thie des petites fibres [Small fiber neuropathy]. Rev Med Interne. 
2018;39(2):99–106.

	41.	 Clemens JQ, Mullins C, Ackerman AL et al Urologic chronic pelvic 
pain syndrome: insights from the MAPP Research Network. Nat Rev 
Urol. 2019;16(3):187–200.

	42.	 Jääskeläinen SK, Woda A. Burning mouth syndrome. Cephalalgia. 
2017;37(7):627–647.

How to cite this article: Crocetto F, Coppola N, Barone B, 
Leuci S, Imbimbo C, Mignogna MD. The association between 
burning mouth syndrome and urologic chronic pelvic pain 
syndrome: A case-control study. J Oral Pathol Med. 
2020;00:1–6. https://doi.org/10.1111/jop.13097

https://doi.org/10.1111/jop.13097

