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ABSTRACT

BACKGROuNd ANd OBJECTIvES: Clinical trials comparing 
lidocaine associated to different epinephrine concentrations are scarce. 
This study aimed at comparing cardiovascular parameters, anesthetic 
efficacy and level of discomfort during the injection of two 2% li-
docaine solutions associated to 1:100,000 or 1:200,000 epinephrine.
METHOdS: Participated in this cross-sectional double blind study 
30 patients (24.3±4.7 years) who were submitted to anamnesis, vital 
signs evaluation and baseline threshold measurement of right upper 
canine tooth. In each clinical session, with 15 days interval, 1.8mL 
of one of the anesthetic solutions were administered. Anesthetic effi-
cacy was measured with electric stimulation and vital parameters were 
evaluated in three periods: 5 minutes before, during and soon after an-
esthesia. At the end of each session, the visual analog scale was applied 
to evaluate injection pain sensitivity, which was repeated 24h later.
RESuLTS: All volunteers had satisfactory pressure levels to carry 
out the trial. There has been no statistically significant differ-
ences in systolic blood pressure (p=0.33), diastolic blood pres-
sure (p=0.1505), heart rate (p=0.9464) and oxygen saturation 
(p=0.9297) considering each local anesthetic solution in each 
moment (during and after anesthesia). Formulations of 2% li-
docaine with 1:100,000 and 1:200,000 epinephrine have shown 
no statistical differences for all anesthetic parameters (p>0.05).
CONCLuSION: Considering the volume used in this study, 
decreased epinephrine concentration on lidocaine solution has 
not affected its clinical efficacy and has not influenced cardiovas-
cular parameters.
Keywords: Epinephrine, Local anesthesia, Vasoconstrictors.
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RESUMO

JuSTIfICATIvA E OBJETIvOS: Estudos clínicos compa-
rando o uso da lidocaína associada a diferentes concentrações de 
epinefrina na odontologia são escassos. O objetivo deste estudo 
foi comparar parâmetros cardiovasculares, eficácia anestésica e 
grau de desconforto durante a injeção de 2 soluções de lidocaína 
a 2% associadas a epinefrina 1:100.000 ou 1:200.000. 
MÉTOdOS: Trinta pacientes (24,3±4,7 anos) foram incluídos 
(estudo cruzado e duplamente encoberto) e submetidos a anam-
nese, avaliação de sinais vitais e mensuração do limiar basal do 
dente canino superior direito. Em cada sessão clínica, com inter-
valo de 15 dias, foram administrados 1,8mL de uma das soluções 
anestésicas. A eficácia anestésica foi mensurada com estímulo elé-
trico, e os parâmetros vitais foram avaliados em 3 períodos: 5 
minutos antes, durante e logo após a anestesia. Ao final de cada 
sessão foi aplicada a escala analógica visual para avaliação da sen-
sibilidade dolorosa da injeção, e repetida após 24h. 
RESuLTAdOS: Todos os voluntários apresentaram níveis 
pressóricos satisfatórios para realização do estudo. Não houve dife-
renças estatisticamente significativas entre os valores de pressão 
arterial sistólica (p=0,33), pressão arterial diastólica (p=0,1505), 
frequência cardíaca (p=0,9464) e saturação de oxigênio (p=0,9297) 
considerando cada anestésico local em cada momento (durante e 
após a anestesia). As formulações de lidocaína a 2% com epinefri-
na a 1:100.000 e 1:200.000 não apresentaram diferença estatística 
para todos os parâmetros anestésicos (p>0,05). 
CONCLuSÃO: Considerando o volume utilizado no presente 
estudo, a redução da concentração da epinefrina na solução de 
lidocaína não afetou sua eficácia clínica e não influenciou os 
parâmetros cardiovasculares.
descritores: Anestesia local, Epinefrina, Vasoconstritores.

INTRODUCTION

Local anesthetics are the most widely used drugs in Dentistry 
to control perioperative pain, being critical for the success 
of clinical procedures. However, factors such as inadequate 
choice of anesthetic solution, anesthetic salt overdose, acci-
dental vasoconstrictor intravascular injection and fast admin-
istration of the solution may lead to increased blood concen-
tration of the drug and to a higher potential for toxic effects1,2.
Systemic complications of intravascular injection of local an-
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esthetics are basically induced by the interaction of adren-
ergic vasoconstrictors and sympathetic autonomous nervous 
system receptors, because its vasoconstrictor therapeutic ac-
tion occurs by means of binding to α1 receptors. In addition, 
vasoconstrictors may act on other receptors, changing cardio-
vascular parameters such as blood pressure and heart rate3.
The addition of vasoconstrictors to anesthetic solutions has 
several clinical advantages, because they increase anesthesia 
duration and quality, decrease anesthetic salt plasma levels 
and, as a consequence, the probability of adverse effects and 
toxicity. In addition, they decrease the necessary concentra-
tion for adequate anesthesia and control hemorrhage during 
surgical procedures3-5.
However, accidental sympathomimetic vasoconstrictor in-
travascular injection or its use in excessive doses may induce 
systemic manifestations such as cardiovascular disorders, hy-
pertension, tachycardia, arrhythmias, shivering and headache. 
According to Laragnoit et al.6, healthy patients tolerate plas-
ma epinephrine increase, but the same may be not true for 
patients with cardiovascular problems. The literature is con-
troversial about the use of local anesthetics associated to epi-
nephrine in patients with cardiovascular problems, although 
the administration of this solution is used to prevent patients’ 
pain and discomfort during dental assistance7.
Previous studies have shown the clinical safety of 1:100,000 
epinephrine in controlled cardiac patients8,9, but studies com-
paring lidocaine associated to epinephrine in different con-
centrations are still scarce. So, this study aimed at comparing 
cardiovascular parameters, anesthetic efficacy and the level of 
discomfort during injection of two 2% lidocaine anesthetic 
solutions associated to different epinephrine concentrations.

METHODS

Participated in the study 30 volunteers, being 18 females and 
12 males. Age between genders has not shown statistically 
significant difference (t test, p=0.3243), being mean age of 
females 22.6±3.7 years and of males 24.3±4.7 years. All vol-
unteers have gone through medical evaluation and were in 
good health. In addition, they were not using any drug that 
could change pain perception, as observed by written history 
and oral questioning.
Inclusion criteria were having right upper canine teeth with-
out decay or extensive restorations, traumas, endodontic 
treatment and responsive to electric stimulation (Pulp Tester); 
not having used any drug that could change pain perception 
(anti-inflammatory, analgesic, anxiolytic, antidepressant). 
Exclusion criteria were pregnancy, history of hypersensitiv-
ity to studied drugs (lidocaine) and to preservatives of tested 
solutions (sodium bisulfite), evidence of organic dysfunction 
or significant deviation from normal, history of psychiatric 
disease that could impair the ability of giving written consent, 
history of drug addiction or abusive alcohol consumption.
The study was carried out in three sessions, being the first 
session for history and evaluation of baseline vital signs: 
blood pressure by means of aneroid sphygmomanometer with 

stethoscope (AccumedGlicomed®, Registered before ANVISA 
Sphygmomanometer n° 10385180030, Registered before 
ANVISA Stethoscope nº 80275310014), partial oxygen con-
centration (SpO2), heart rate (OX-P-10, Transmai Equipa-
mentos Médicos Hospitalares Ltda., Registered before AN-
VISA n° 80052640002), and evaluation of right upper canine 
baseline response threshold with the electric impulses-emit-
ting device Pulp Tester (Vitality Scanner model 2006, Ana-
lytic Technology, Redmond, USA, Registered before the Min-
istry of Health nº 103.1111.0033). For this latter parameter, 
the mean of three different measurements was considered.
Volunteers were submitted to two more clinical sessions, with 
a previously defined randomized order for the application of 
both tested solutions and with a minimum interval of two 
weeks between anesthesias. In each session, 1.8mL (1 tubete) 
of solution A (2% lidocaine with 1:100,000 epinephrine 
- DFL®, Rio de Janeiro), or solution B (2% lidocaine with 
1:200,000 epinephrine - DFL®, Rio de Janeiro) were admin-
istered on the apical vestibular region of right upper canine 
(subperiosteal infiltrative technique) and each patient was his/
her own control. Upper canine infiltration was administered 
with anesthetic tubete with 2% lidocaine with 1:100,000 epi-
nephrine or tubete with 2% lidocaine with 1:200,000 epi-
nephrine along the apex of right upper canine root. In each 
session all vital parameters were evaluated in three periods: 5 
minutes before anesthetic administration; during anesthetic 
injection; immediately after injection.
Solutions were always administered by a single operator us-
ing the good anesthetic technique practice with slow injec-
tion (mean of 2 minutes per tubete, that is, 1mL/min) for 
better patients’ comfort10. The investigator-operator was not 
involved in the evaluation of anesthetic parameters, charac-
terizing a double-blind study. At the end of each session, the 
visual analog scale (VAS) was applied to evaluate injection 
painful sensitivity. The same scale was applied 24 hours af-
ter each session to evaluate pain after anesthetic procedure at 
puncture site. 
VAS is a 10-cm line without numbers or marks, except for 
the edges where there are marks between zero and 10. Zero 
corresponds to no pain, and 10 to the most severe pain (Fig-
ure 1). Pain was classified by placing a vertical mark on the 
line; the distance between the mark and the zero edge was 
measured with a digital caliper rule (Pantec, São Bernardo do 
Campo, Brazil), to evaluate patients’ pain sensation. Patients 
were oriented to mark the level of pain they were feeling at 
that moment11,12.
Anesthetic depth was monitored with electric stimulation 
(Pulp Tester). Immediately after local anesthetic injection, 
right upper canine was stimulated with the Pulp Tester every 

0

No pain Most severe 
pain

10

Figure 1. Visual analog scale
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two minutes until lack of response to maximum stimulation 
(80), being then stimulated every 10 minutes until return to 
response baseline threshold. Lack of response until maximum 
stimulation in the Pulp Tester (80) was considered pulp anes-
thesia. Anesthesia was considered successful when presenting 
two consecutive lack of responses within the 10 initial minutes. 
Onset time was considered as the period between the end of 
anesthetic injection until lack of stimulation perception13.
After the anesthetic technique, volunteers were submitted to 
the pinprick test being the vestibular mucosa pricked with the 
bevel of a 30G gingival needle every 10 minutes, until total 
recovery of anesthesia in soft tissue14.

Statistical analysis
Data were analyzed by BioEstat, version 5.0 (Mamirauá Insti-
tute, Belém, PS, Brazil). Age, pain, onset time and anesthesia 
duration were compared by Student t test. Other variables 
were compared by Friedman test. Significance level was 5%.
This study was approved by the Research Ethics Committee, 
São Leopoldo Mandic College (CEP/SL Mandic- Protocol 

07/125) and before anesthesia sessions all volunteers have 
signed the Free and Informed Consent Term agreeing to par-
ticipate in the research. 

RESULTS

All volunteers had satisfactory pressure levels to partici-
pate in the study. With regard to oxygen saturation, there 
has been no variation of initial observed levels, which have 
remained around 96% of saturation. There have been no 
significant variations in heart rate that could interfere with 
study results. Figure 2 shows values of vital signs obtained 
during and after anesthesia using both 1:100,000 (1:100) or 
1:200,000 (1:200) epinephrine solutions. There have been no 
statistically significant differences in systolic blood pressure 
(Friedman, p=0.33), diastolic blood pressure (Friedman, p= 
0.1505), heart rate (Friedman, p=0.9464) and oxygen satura-
tion (Friedman, p=0.9297) considering each local anesthetic 
in each moment (during and after anesthesia). Table 1 shows 
general sample characteristics.
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Table 1. General characteristics of evaluated volunteers

Variables Categories Distribution p value

Gender (n and %) Female 18 (60) -

Male 12 (40) -

Age (years)* Female 22.6±3.7 0.3243

Male 24.3±4.7

* Values in mean ± SD.

Table 2 shows pulp anesthesia success percentage and onset 
time, and pulp anesthesia duration in soft tissues. Formula-
tions of 2% lidocaine with 1:100,000 and 1:200,000 epi-
nephrine have not shown statistically significant differences 
for all evaluated anesthetic parameters (p>0.05).

Table 2. Success of anesthesia, pulp anesthesia onset (minutes), pulp 
anesthesia duration (minutes) and soft tissue anesthesia duration (mi-
nutes) with both solutions

2% Lidocaine 
with 1:100,000 

epinephrine

2% Lidocaine 
with 1:200,000 

epinephrine

p 
value

Success of 
anesthesia (%)

100 100 -

Pulp anesthesia onset 
(min)

1.29±1.90 1.10±1.47 0.67

Pulp anesthesia 
duration (min)

41.61±14.16 41.03±17.79 0.88

Soft tissue anesthesia 
duration (min)

148,06±58,10 137,93±70,67 0,54

Table 3 shows pain reported by volunteers on VAS (in mil-
limeters) during anesthetic solutions administration and pain 
on anesthetized region 24h after sessions. Formulations were 
not different with regard to pain during anesthetic injection 
(p>0.05). With regard to pain after anesthetic procedure, vol-
unteers have not reported sensitivity the day after injection 
with 2% lidocaine with 1:200,000 epinephrine, differently 
from 2% lidocaine and 1:100,000 epinephrine (p=0.001). In 
addition, no volunteer had any type of associated symptom, 
such as headache, tachycardia and dizziness.

Table 3. Pain during injection and 24 hours after administration of 
both solutions

2% Lidocaine with 
1:100,000 

epinephrine

2% Lidocaine with 
1:200,000 

epinephrine

p value

Pain during 
injection (mm)

29.03±22.01 19.24±17.83 0.06

Pain after 
injection (mm)

2.58±7.28 0±0.0 *0.001

DISCUSSION

This study has evaluated the efficacy of two commercial 2% li-
docaine solutions associated to different epinephrine concen-
trations (1:100,000 and 1:200,000) using the volume of one 
anesthetic tubete (1.8 mL), to minimize vasoconstrictor con-

centration (18 and 9µg, respectively) and the possible inter-
ference on cardiovascular parameters. 1:200,000 epinephrine 
was already present in other anesthetic salts, such as articaine 
and bupivacaine. However, the association with lidocaine 
was only recently made available in the Brazilian market, and 
there are still few studies comparing lidocaine anesthetic solu-
tions associated to different epinephrine concentrations.
The methodology used for pulp anesthesia evaluation was the 
electric test (pulp tester), recognized as the standard for this 
type of study since 1946, being considered a safe, accurate 
and reproducible method, because it mimics functional ner-
vous responses15-17 without injuring the dental pulp18. Electric 
stimulation response is characterized as a subjective sensation; 
however, volunteers were their own controls, thus adding reli-
ability to the study. The pulp tester may be used as an effec-
tive tool to estimate the level of anesthesia before a dental 
procedure, calling the attention of the clinician for possible 
anesthetic problems17.
Neves et al.8 have compared 2% lidocaine without vaso-
constrictor associated to 1:100,000 epinephrine in inferior 
alveolar nerve block in patients with coronary problems. 
Authors have evaluated blood pressure and ECG and have 
observed no difference in blood pressure or changes in heart 
rate, concluding that the use of vasoconstrictor is safe for 
this type of patient. The technique used has a higher inci-
dence of accidental intravascular injection and yet the study 
has shown that there has been no interference with car-
diovascular parameters. In addition, the study of Neves et 
al.8 has used 1:100,000 epinephrine, while our study has 
also evaluated lidocaine associated to 1:200,000 epineph-
rine, thus further decreasing vasoconstrictor concentration. 
Conrado et al.9 have shown that the use of vasoconstrictor 
(1:100,000 epinephrine) in anesthetic solution for tooth ex-
traction has not caused additional risks to patients with car-
diovascular problems, as compared to the use of anesthetic 
without vasoconstrictor. In our study, both 1:100,000 and 
1:200,000 concentrations have shown to be safe in the vol-
ume used, thus in line with mentioned authors. In addition, 
Cáceres et al.19 have concluded that local anesthetic effect, 
with or without vasoconstrictor, has not induced significant 
cardiovascular parameters change, and Morais et al.2 and 
Bispo et al.20 have also concluded that different epinephrine 
concentrations associated to lidocaine and articaine have not 
changed cardiovascular parameters of volunteers.
Similar to literature results, our study has shown that vascon-
strictors in concentrations of 1:100,000 or 1:200,000 have 
not changed cardiovascular parameters and oxygen saturation. 
So, the lowest concentration (1:200,000) tested in our study 
may be an even safer alternative for patients with systemic 
disorders, such as the elderly, giving a higher safety margin 
for such patients. However, further clinical trials should be 
carried out to confirm this.
Notwithstanding epinephrine exerting less interference on 
blood pressure for acting on adrenergic β-2 receptors3, as 
compared to other adrenergic vasoconstrictors, maximum 
recommended dose for controlled cardiac patients is just 
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0.04/session, that is, 2 anesthetic tubetes with 1:100,000 epi-
nephrine21. Additionally, the literature shows that the results 
of our study suggest that it is possible to use 2 tubetes of 
lidocaine with 1:100,000 epinephrine with good anesthetic 
efficacy or even to use twice the tubetes with the same clini-
cal safety with lidocaine associated to 1:200,000 epinephrine. 
When higher local anesthetic volumes are needed, it is also 
recommended to use the lowest epinephrine concentration 
(1:200,000)7,22.
Hershet et al.23 have compared cardiovascular parameters of 
volunteers submitted to infiltrative anesthesia in right upper 
canine region with high doses of 4% articaine associated to 
1:100,000 or 1:200,000 epinephrine. Similarly to our study, 
articaine formulations with 1:200,000 and 1:100,000 epi-
nephrine had similar anesthetic efficacy. However, researchers 
have observed increased systolic blood pressure and heart rate 
during anesthesia with 1:100,000 epinephrine and have con-
cluded that lower vasoconstrictor concentrations are safer for 
patients with systemic disorders.
Similarly to our results, Eladet et al.24 have shown that artic-
aine associated to 1:200,000 epinephrine and lidocaine asso-
ciated to 1:100,000 epinephrine had the same clinical efficacy 
and have not interfered with cardiovascular parameters, such 
as systolic blood pressure, diastolic blood pressure, heart rate 
and oxygen saturation. Cassidy et al.25 have recommended 
2% lidocaine associated to 1:200,000 epinephrine due to the 
lower possibility of cardiovascular changes as compared to the 
potential risk with 1:100,000 concentration in some patients 
with systemic disorders.
Although our study has not evaluated surgical procedures to 
evaluate the anesthetic efficacy in volunteers, it is important to 
stress the influence of this vasoconstrictor concentration dif-
ference on clinical parameters such as homeostasis, because a 
study by Moore et al.26 has shown that in patients submitted 
to periodontal surgery, both epinephrine concentrations have 
provided adequate pain control; however authors emphasize 
that the highest epinephrine concentration (1:100,000) favors 
better visualization of the surgical field, as well as there is less 
bleeding and this association should be indicated for patients 
who tolerate the highest vasoconstrictor concentration. So, we 
hope that our study may contribute for the scientific proof of 
the efficacy of the association of 2% lidocaine and 1:200,000 
epinephrine. However, considering the importance of the sub-
ject and the size of the evaluated sample, it is imperative that 
new clinical trials are carried out to further evidence the use of 
epinephrine in lower concentrations in Dentistry.

CONCLUSION

Considering the anesthetic volume used, the results of our 
study have shown that decreasing epinephrine concentration in 
lidocaine solution has not affected its clinical efficacy and has 
shown clinical safety for evaluated cardiovascular parameters.
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ABSTRACT

BACKGROuNd ANd OBJECTIvES: Physical therapy con-
tributes to mitigate temporomandibular disorder symptoms 
because, in addition to stimulating proprioception and the 
production of joint synovial fluid, it improves adhered muscle 
fibers elasticity. This study aimed at evaluating the stability of 
therapeutic results in a follow-up period post- physical therapy 
in temporomandibular disorder patients. 
METHOdS: Participated in the study 25 individuals of both 
genders, with temporomandibular disorder diagnosis. After a 
multimodal physical therapy program during 10 weeks, which 
included self-care guidance and home exercises, participants 
were re-evaluated by the Research Diagnostic Criteria for Tem-
poromandibular Disorders and algometry. Results obtained im-
mediately after treatment were compared to results of the evalu-
ation carried out after two months of follow-up.
RESuLTS: From 25 participants, with mean age of 31.6 years, 
76% had no temporomandibular disorder diagnosis immedi-
ately after treatment and from these, 68% have maintained this 
result in the two-month follow-up period. With regard to joint 
noises, 60% of participants have remained with no noises and 
pressure pain threshold values had no statistically significant dif-
ferences between evaluations. 
CONCLuSION: Multimodal physical therapy intervention, 
combined with self-care guidance and home exercises has pro-
duced, in this study, positive and long-lasting effects on tem-
poromandibular disorder symptoms, maintaining results for two 
months after treatment completion.
Keywords: Facial pain, Musculoskeletal manipulations, Physical ther-
apy, Temporomandibular joint disorders, Therapeutic approaches.

Stability of physical therapy effects on temporomandibular disorder* 
Estabilidade dos efeitos da fisioterapia na disfunção temporomandibular

Muriel Priebe1, Ana Gabrieli Ferreira Antunes2, Eliane Castilhos Rodrigues Corrêa3

*Received from the Federal University of Santa Maria, Santa Maria, RS, Brazil.

1. Federal University of Santa Maria, Post-Graduation Program on Human Communication 
Disorders, Santa Maria, RS, Brazil. 
2. Federal University of Santa Maria, Course of Physical Therapy and Rehabilitation, Santa 
Maria, RS, Brazil.
3. Federal University of Santa Maria, Department of Physical Therapy and Rehabilitation, 
Santa Maria, RS, Brazil.

Submitted in September 25, 2014.
Accepted for publication in February 10, 2015.
Conflict of interests: none – Sponsoring sources: none.

Correspondence to:
Muriel Priebe
Rua Tuiutí, 1155/301B – Centro
97015-190 Santa Maria, RS, Brasil.
E-mail: muri_priebe@hotmail.com

© Sociedade Brasileira para o Estudo da Dor

RESUMO

JuSTIfICATIvA E OBJETIvOS: A fisioterapia contribui 
para amenizar os sintomas da disfunção temporomandibu-
lar, pois além de estimular a propriocepção e a produção do 
líquido sinovial na articulação, melhora a elasticidade das fi-
bras musculares aderidas. O objetivo deste estudo foi aval-
iar a estabilidade dos resultados terapêuticos em um período 
de follow-up após a fisioterapia, em pacientes com disfunção 
temporomandibular.
MÉTOdOS: Vinte e cinco indivíduos, de ambos os gêneros, 
com diagnóstico de disfunção temporomandibular partici-
param do estudo. Após um programa de fisioterapia multi-
modal, durante 10 semanas, que incluiu orientações de auto-
cuidado e de exercícios domiciliares, foram reavaliados pelos 
Critérios Diagnósticos para Pesquisa em Desordens Temporo-
mandibulares e por algometria. Os resultados obtidos logo 
após o tratamento foram comparados aos resultados da aval-
iação realizada após 2 meses de follow-up. 
RESuLTAdOS: Dos 25 participantes do estudo, com média 
de idade de 31,6 anos, 76% apresentaram ausência de diag-
nóstico de disfunção temporomandibular logo após o trata-
mento edestes, 68% mantiveram esse resultado no follow-up 
de dois meses. Quanto aos ruídos articulares,60% dos partici-
pantes permaneceram sem ruídos eos valores de limiar de dor 
à pressão não apresentaram diferença estatisticamente signifi-
cativa entre as avaliações.
CONCLuSÃO: A intervenção fisioterapêutica multimodal, 
combinada à orientação de autocuidado e exercícios domi-
ciliares produziu, neste estudo, efeitos positivos e duradou-
ros nos sintomas de disfunção temporomandibular manten-
do os resultados obtidos por dois meses após o término do 
tratamento.
descritores: Condutas terapêuticas, Dor facial, Fisioterapia, 
Manipulações musculoesqueléticas, Transtornos da articula-
ção temporomandibular.

INTRODUCTION

Temporomandibular disorder (TMD) is characterized by 
functional or pathological change affecting the temporo-
mandibular joint (TMJ), which may impair masticatory 
muscles and stomatognathic system. The number of TMD 
cases is continually increasing, probably due to current psy-
chological stress, based on current etiologic factors, physical 
and systemic conditions, as well as psychological factors are 

ORIGINAL ARTICLE

DOI 10.5935/1806-0013.20150002



7

Stability of physical therapy effects on temporomandibular disorder Rev Dor. São Paulo, 2015 jan-mar;16(1):6-9

responsible for TMD orientation and maintenance1,2.
TMD symptoms include persistent or recurrent pain in 
masticatory muscles or TMJ, jaw movement limitations or 
deviations, TMJ noises, joint discomfort and headache. In 
addition to impairing functionality, these factors consider-
ably impact quality of life (QL) of these individuals3-5.
To minimize TMD symptoms, manual therapy aims, by 
means of manipulation techniques, mobilization and specific 
exercises, at stimulating proprioception, producing adhered 
fibers elasticity, stimulating synovial fluid and promoting 
pain relief. So, when associated to other physical therapy 
techniques, it is very useful for treatment outcomes6,7.
Guided home exercises and postural reeducation during 
daily life activities may help controlling TMD symptoms8. 
If combined with therapeutic exercises and manual therapy, 
they may be effective to treat disc displacement patients 
and those refractory to conventional treatments9,10. It is also 
worth stressing the effectiveness of the association of cervi-
cal therapy and orofacial treatment in patients with cervico-
genig headache associated to TMD signs and symptoms11.
Algometry is a widely used resource to study the effects of 
physical therapy on pain. It allows an objective measure-
ment of pressure pain sensitivity, with high level of reliabil-
ity, both to evaluate myofascial diseases and control group 
individuals12,13. In addition, algometry also contributes to 
infer the importance of the evaluation of other regions of 
the body of TMD patients, in addition to the craniofacial 
region14.
More than evaluating results after physical therapy inter-
vention, it is important to follow-up the maintenance of its 
therapeutic effects. So, this study aimed at evaluating thera-
peutic effects stability of a multimodal physical therapy pro-
gram, by comparing TMD signs and symptoms, in addition 
to evaluating pressure pain threshold observed immediately 
after treatment and after a 2-month follow-up period.

METHODS

Participants were referred by the Orofacial Motility Labora-
tory where they were evaluated and treated with physical 
therapy for TMD. Participated in the study individuals of 
both genders, aged from 18 to 65 years and with diagnosis 
of TMD obtained by the Research Diagnostic Criteria for 
Temporomandibular Disorders (RDC/TMD). Patients were 
submitted to 10 weekly sessions lasting 45 minutes. All par-
ticipants have signed the Free and Informed Consent Term.
Data collected from participants’ evaluation cards were: 
results of RDC/TMD evaluation, presence of joint noises, 
pain in muscle and joint regions, as well as pressure pain 
threshold in 16 muscles bilaterally evaluated: anterior, me-
dial and posterior temporal, superior, medial and inferior 
masseter, sternocleidomastoid and superior trapezius.
Pressure algometer – Force Dial Dynamometer® FDK/FDN 
(Wagner Instruments) was used to evaluate pain thresh-
old9,12. This tool may help diagnosis, in addition to checking 
the efficacy of myofascial pain treatments13.

Physical therapy program included a combination of thera-
peutic modalities, with focus on craniocervicomandibular 
system structures such as: therapeutic ultrasound, myofas-
cial release, manual therapy, stretching and neuromuscular 
exercises, in addition to self-care and home exercises guid-
ance15. This study has followed the application of modalities 
of the same protocol.
This study has compared evaluation data immediately af-
ter treatment to the evaluation of the same variables in the 
follow-up period, to observe the maintenance of treatment 
effects. With regard to RDC/TMD diagnoses, 96% of pa-
tients have improved, not presenting any TMD diagnosis 
for the group without diagnosis, when evaluated immedi-
ately after treatment, and just one out of 25 evaluated indi-
viduals has maintained the same initial diagnosis.
Shapiro-Wilk test was used to check data normality. Because 
data were not parametric, Wilcoxon test was used to com-
pare algometry results between both evaluations, consider-
ing significant p<0.05 (95%).
This study was approved by the institution’s Ethics Com-
mittee under protocol 0281.0.243.000-08.

RESULTS

Participated in the study 25 individuals, being 20 females 
and 5 males, with mean age of 31.6±12.21 years and 19 
(76%) with good post-treatment evolution, that is, they had 
no TMD immediately after treatment. From these, 17 (68%) 
have maintained such result in the 2-month follow-up peri-
od, according to RDC/TMD evaluation. One patient (4%) 
has maintained the diagnosis of disc displacement with re-
duction, 4 (16%) who had some group II diagnosis (disc 
displacement) have evolved to no diagnosis, and 8% of those 
who after treatment had no TMD started to present some 
group I disorders (muscle disorders) (Figure 1), thus total-
ing 21 patients with no TMD diagnosis in this evaluation.
There has been no significant difference in pressure pain 
threshold when comparing results immediately after treat-
ment and two months after its completion (Table 1). Joint 
noises remained absent in 60% of patients. In 20% of pa-

Figure 1. Diagnosis of temporomandibular disorder after treatment 
and during follow-up
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tients noises they have increased and in remaining patients 
they have decreased.

Table 1. Pressure pain threshold (kg/cm2) immediately after treat-
ment and follow-up

Muscles Post-
-treatment 
(mean±SD)

Follow-up 
(mean±SD)

p 
value

Posterior temporal R 4.27±1.89 4.39±1.68 0.345

L 4.12±2.04 4.02±1.26 0.384

Medial temporal R 4.33±1.95 4.12±1.53 0.728

L 4.00±1.79 3.93±1.59 0.782

Anterior temporal R 3.54±2.02 3.54±1.85 0.614

L 3.46±1.99 3.35±1.45 0.884

Superior masseter R 2.39±1.09 2.15±0.82 0.190

L 2.43±1.02 2.15±0.87 0.666

Medial masseter R 2.25±1.09 1.94±0.86 0.599

L 2.20±0.98 1.93±0.91 0.074

Inferior masseter R 2.26±1.02 2.04±0.86 0.283

L 2.05±0.89 1.95±0.84 0.496

Sternocleidomastoid R 1.56±1.11 1.42±0.99 0.654

L 1.56±0.89 1.38±0.79 0.161

Superior trapezius R 4.03±2.35 3.87±2.19 0.659

L 4.39±2.62 4.15±2.28 0.668

R = righ; L = left.

With regard to pain at palpation, from 24 structures evalu-
ated by RDC/TMD, 21 have maintained post-treatment 
results in the follow-up period, except to right inferior mas-
seter, right lateral pterygoid and left temporal tendon.

DISCUSSION

In the evaluation of TMD diagnosis (RDC/TMD), 19 
(76%) patients had no TMD diagnosis after treatment 
with a multimodal intervention protocol15 and, according 
to results of this study, 17 (68%) patients had no TMD at 
2-month follow-up evaluation. In 4 (16%) patients who still 
had the diagnosis after treatment, there has been disorder 
remission at 2-month follow-up evaluation. Through this 
intervention, authors have achieved a significant decrease 
in disorder severity, evaluated by the Temporomandibular 
index15, being that such therapeutic effects were maintained 
after a 2-month follow-up period. Results in line with our 
study may be attributed, in addition to the multimodal ap-
proach, to self-care and home exercises guidance also in-
cluded in the intervention protocol, critical for the achieve-
ment of short and long-term results.
Based on pressure pain threshold results in the follow-up 
period, there have been no statistically significant changes 
in any muscle evaluated as compared to values obtained im-
mediately after treatment. A different study, although not 
presenting statistically significant differences, has shown 
immediate pressure pain threshold increase of masseter and 

temporal muscles in patients with latent trigger points, im-
mediately after treatment with manipulation or techniques 
for soft tissues, without observing the maintenance of such 
results13.
With regard to noises, 60% have remained without them, 
20% have decreased them and remaining patients had joint 
noises after 2-month follow-up. Statistically significant re-
sults show the positive effects of cervical manual therapy 
and of orofacial manual therapy associated to cervical man-
ual therapy on TMD signs and cervical spine disorders11. 
In agreement with our findings, authors have also observed 
that their results were maintained after a 6-month follow-up 
period.
Similar to our study, osteopathy and conventional treatment 
for TMD patients have shown that both were effective to 
relieve pain, increase maximum mouth opening amplitude 
and lateral head movement around its axis, being that such 
effects have remained after a 2-months follow-up period, 
considering the positive effects in the short and medium-
term. Values of visual analog scale, mouth movement am-
plitude and head rotation movements got worse for the os-
teopathy group during the 2-months follow-up period, as 
compared to re-evaluation immediately after treatment16.
A different study with 70 volunteers, has compared one 
group receiving just self-care guidance with TMD symp-
toms improvement in 57% of patients, to a group combin-
ing physical therapy (home exercises) and self-care guidance, 
with 77% improvement. The group practicing physical ther-
apy and regular self-care has obtained masticatory muscles 
relaxation, pain relief and improvement in depression symp-
toms and sleep quality. Authors have indicated that self-care 
guidance, explanation of risk factors and training in home 
exercises provide physical and psychological gains, improv-
ing symptoms and patients’ anxiety17.
Some authors have investigated the effects of multimodal 
interventions on TMD signs and symptoms, which have 
been maintained even after physical therapy treatment 
completion, especially when this included passive and active 
mandibular and cervical exercises, relaxation techniques, 
postural correction and directed exercises4,11,18. With this, 
it is shown the importance of focusing on the craniocervi-
calmandibular system for the treatment of TMD patients, 
involving the spine and cervical muscles, since this system is 
one functional unit. In addition, this approach introduced 
in our study, may be an important contributing factor to 
maintain therapeutic results.
Self-care exercises have proven benefits19 and it is considered 
that, together with patients’ education, they are relevant 
factors to maintain treatment and therapeutic continuity20. 
Also, they are not expensive and perpetuate physical therapy 
effects, the effect of which has durability, but its decrease is 
observed after two months15,16.
Our study had limitations, such as sample size and lack of 
investigators’ blindness. Also, the scarcity and methodologi-
cal heterogeneity of studies found on the subject, especially 
with regard to the maintenance of therapeutic effects, have 
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limited our discussion. It is suggested that, to confirm the 
stability of therapeutic results, longer follow-up periods, 
above 6 months, should be evaluated.

CONCLUSION

Most patients have maintained the same results with regard 
to TMD diagnosis and presence of joint noises after two 
months of treatment. Treatment effects on pain have also 
remained, since there has been no difference in pressure 
pain threshold values evaluated immediately after and two 
months after treatment completion. So, physical therapy 
intervention was effective and with long-lasting effects for 
these patients. This result may be attributed to improved 
muscle balance and decreased joint overload obtained with 
the treatment, including the whole craniocervicomandibu-
lar system, as well as self-care and home exercises guidance, 
critical for the achievement and maintenance of therapeutic 
results.
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ABSTRACT

BACKGROuNd ANd OBJECTIvES: Temporomandibular 
disorders are highly prevalent and may impair several oral func-
tion-related aspects. This study aimed at evaluating the impact of 
the presence and severity of temporomandibular disorder signs 
and symptoms on oral health-related quality of life.
METHOdS:Participated in the study 135 dentistry students of 
the Federal University of Paraiba. The presence of temporoman-
dibular disorder was determined by means of an anamnesis ques-
tionnaire and a summarized clinical evaluation protocol. Oral 
health-related quality of life was determined by the summarized 
Oral Health Impact Profile version translated and validated for 
the Portuguese language. Statistical comparisons between Oral 
Health Impact Profile-14 means related to the presence of tem-
poromandibular disorder signs and symptoms were achieved 
with Mann-Whitney and Kruskal-Wallis tests.
RESuLTS: Volunteers with temporomandibular disorder 
(p<0.001), needing treatment (p<0.001) and higher severity 
(p<0.001) had higher impact on oral health-related quality of 
life. Volunteers with clinical temporomandibular disorder signs 
had further quality of life impairment, being that individuals 
with simultaneous muscle and joint temporomandibular disor-
ders (p=0.034) had higher Oral Health Impact Profile-14 scores. 
Most impaired domains were physical pain (p=0.045), function-
al limitation (p=0.007) and psychological discomfort (p=0.045).
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CONCLuSION: Temporomandibular disorder severity has 
negative impact on quality of life, especially in volunteers with 
simultaneous joint and muscle clinical signs.
Keywords: Pain, Quality of life, Temporomandibular joint dis-
orders.

RESUMO

JuSTIfICATIvA E OBJETIvOS: As disfunções temporo-
mandibulares são altamente prevalentes e podem comprometer 
diversos aspectos relacionados à função oral. O objetivo deste 
estudo foi avaliar o impacto da presença e gravidade dos sinais e 
sintomas de disfunção temporomandibular na qualidade de vida 
relacionada com a saúde oral. 
MÉTOdOS: Cento e trinta e cinco estudantes de odontologia 
da Universidade Federal da Paraíba foram avaliados. A presença 
de disfunção temporomandibular foi determinada por meio de 
questionário anamnésico e por um protocolo resumido de aval-
iação clínica. A qualidade de vida relacionada com a saúde oral 
foi determinada por meio da versão resumida do Oral Health 
Impact Profileem sua versão traduzida e validada para o portu-
guês. Comparações estatísticas entre as médias do Oral Health 
Impact Profile-14 relacionadas à presença de sinais e sintomas de 
disfunções temporomandibulares foram realizadas por meio dos 
testes de Mann-Whitney e Kruskal-Wallis. 
RESuLTAdOS: Os voluntários com disfunção temporoman-
dibular (p<0,001), necessidade de tratamento (p<0,001) e maior 
gravidade (p<0,001) exibiram maior impacto na qualidade de 
vida relacionada com a saúde oral. Os voluntários com sinais 
clínicos de disfunção temporomandibular apresentaram maior 
comprometimento da qualidade de vida, sendo que os indi-
víduos com sinais de disfunção temporomandibular muscular 
e articular simultaneamente (p=0,034) apresentaram os maio-
res escores do Oral Health Impact Profile-14. Os domínios mais 
comprometidos foram dor física (p=0,045), limitação funcional 
(p=0,007) e desconforto psicológico (p=0,045). 
CONCLuSÃO: A gravidade da disfunção temporomandibular 
representa impacto negativo na qualidade de vida, especialmente 
em voluntários com sinais clínicos articulares e musculares si-
multâneos.
descritores: Dor, Qualidade de vida, Transtornos da articulação 
temporomandibular.
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INTRODUCTION

Temporomandibular disorder (TMD) is a generic term for a 
series of clinical signs and symptoms involving masticatory 
muscles, temporomandibular joints (TMJ) and associated 
structures1.
Most frequently reported symptom is pain, located in mas-
ticatory muscles and/or pre-auricular region, being exacer-
bated by chewing or other jaw activity2. Other symptoms 
may also be present, such as jaw movement limitation or 
asymmetry, joint noises, painless masticatory muscles hy-
pertrophy, muscle fatigue and abnormal occlusal wear as-
sociated to parafunctions such as bruxism2-4. 
Due to this wide variety of signs and symptoms, TMD pa-
tients may have severe physical and mental impairment with 
clinical features common to other types of chronic diseases 
and negative impact on quality of life (QL)5.
Some authors, using subjective health indicators, have 
shown that TMD has a major impact on QL6,7. However, 
the relationship among this impact, severity and different 
types of TMD has not yet been fully explored.
The concept of oral health-related QL offers a major op-
portunity to synthesize a variety of possible psychosocial 
impacts related to some oral diseases, being possible to char-
acterize TMD psychosocial load and compare such impact 
among its specific diagnoses8,9.
One of the most widely used tool to measure oral health-
related QL is the Oral Health Impact Profile (OHIP). The 
original questionnaire, with 49 items, and its reduced ver-
sion with 14 items (OHIP-14) have seven domains of im-
pact: functional limitation, physical pain, psychological dis-
comfort, physical incapacity, psychological incapacity, social 
incapacity and disability, allowing its application for the di-
agnosis of the impact of different oral conditions, including 
TMDs10,11.
Its reduced version, OHIP-14, distinguishes the seven oral 
heal domains using two items for each domain. OHIP-14 
has shown excellent psychometric properties being a valid, 
reproducible and consistent tool11.
This study aimed at evaluating the impact of TMD presence 
and signs and symptoms severity on oral health-related qual-
ity of life, using OHIP-14.

METHODS

Participated in the study 135 volunteers, students of the 
dentistry course, UFPB, aged from 18 to 25 years, being 58 
males and 77 females, from September 2011 to May 2012.
Exclusion criteria were: two or more lost teeth (except third 
molars); use of removable prosthesis; participants who at 
the moment of the study were using appliances, partici-
pants being treated for TMD or other acute and chronic 
orofacial pain.

TMd classification
An adapted anamnesic questionnaire12 with questions relat-

ed to TMD symptoms was used to evaluate TMD presence 
and severity.
The questionnaire is made up of 10 questions, each one 
with three possible answers: “yes”, “no” or “sometimes”, 
which have received the following scores, respectively: “10”, 
“0” and “5”. The sum of scores attributed to answers was 
compared to the DMF anamnesic index12, which allows the 
classification of the population according to the degree of 
TMD, according to total scores obtained, being established 
scores of 0-15 (no TMD), 20-40 (mild TMD), 45-65 (mod-
erate TMD) and 70-100 (severe TMD). Anamnesic index 
data also allow the classification of the sample in two addi-
tional groups: volunteers “with no need for treatment” (no 
TMD and mild TMD) and “needing treatment” (moderate 
and severe TMD)12.
Volunteers were also submitted to a summarized clinical 
TMD evaluation protocol, recorded in adequate card. The 
exam was performed in the Occlusion clinic, Department 
of Restorative Dentistry (DOR), UFPB, by a single trained 
examiner experienced in the area.
The presence of clinical signs allowed the classification of 
TMD according to the following criteria:
• Muscle TMD signs: two or more muscle pain areas;
• Joint sensitivity: one or more joint pain areas;
• Jaw movement changes: one or more jaw movement 
change (opening restriction, hypermotility, deviations and 
deflection);
• Joint sounds: one or more joint sounds areas (clicking and 
crackle);
• Joint TMD signs: two or more areas with TMJ deviations 
of normality (joint pain, jaw noises or altered movements).

Evaluation of oral health-related quality of life
Oral health-related QL was estimated by the OHIP in its 
reduced version validated for the Portuguese language 
(OHIP-14)13,14. The questionnaire is made up of 14 ques-
tions with five possible answers: never, seldom, sometimes, 
repeatedly and always, respectively scored as zero, one, two, 
three and four. All ordinal answers are added up to produce 
a total OHIP-14 score, which may vary from zero to 56, 
with higher scores meaning more negative impact on oral 
health13,14.
OHIP-14 distinguishes seven oral health domains, using 
two items for each domain. Items are organized according 
to a hierarchical model for the domains, which go from 
functional limitation to disability. Scores for each one of the 
seven OHIP-14 domains may vary from zero to eight, with 
higher scores meaning more severe impairment13.

Statistical analysis
Data were analyzed by the program Statistical Package for 
Social Sciences (SPSS) version 17.
Kolmogorov-Smirnov normality test has shown that OHIP-
14 scores had no normal distribution, so non-parametric 
Mann-Whitney and Kruskal-Wallis tests were used to com-
pare OHIP-14 means related to TMD signs and symptoms.
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In both statistical tests, significance level was 95% with 
p<0.05 indicating significant statistical difference.
This study was approved by the Council of the Ethics Com-
mittee for Research with Human Beings, Teaching Hospital 
Lauro Wanderley, Federal University of Paraíba (UFPB) un-
der protocol 149/2011.

RESULTS

The group of TMD individuals had mean OHIP-14 score 
statistically higher as compared to the group with no TMD 
(DMF index) (p<0.001) (Table 1).

Individuals needing treatment according to DMF index 
had higher OHIP-14 scores as compared to individuals not 
needing treatment (p<0.001) (Table 1).
Individuals with mild, moderate and severe TMD had 
OHIP-14 scores statistically higher as compared to the 
group with no TMD and the highest the TMD severity 
level, the highest the impact on oral health-related QL 
(Table 1).
Individuals with some clinical TMD sign had higher OHIP-
14 scores as compared to individuals with no TMD sign. A 
higher QL impact was observed in the group with signs of 
both muscle and joint TMD, followed by the group with 
muscle signs, however only the former was statistically sig-
nificant (p=0.034) (Table 2).
As observed in table 2, groups with some clinical TMD sign 
had higher scores in all evaluated domains, except for dis-
ability in the group with muscle TMD signs. However, only 
functional limitation (p=0.045) for the groups with muscle 
TMD signs, and physical pain (p=0.007) and psychological 
discomfort (p=0.045) for the groups with muscle and joint 
TMD signs, were statistically significant.

DISCUSSION

TMD patients have reported considerable painful symp-
toms, in joints or muscles, in addition to a large number of 
signs and symptoms which possibly may influence individ-
ual and psychosomatic characteristics, decreasing patients’ 
QL8,15,16.
In our study, TMD individuals had higher oral health-relat-
ed QL impact, as compared to individuals with no TMD.

Table 1. Statistical comparisons between Oral Health Impact Profi-
le-14 means related to the presence and severity of the temporoman-
dibular disorder. João Pessoa/PB

TMD classification
(Anamnesic questionnaire)

OHIP-14 mean ± SD p value

Presence of TMD
Absent 3.91±4.431 <0.001*
Present 8.99±7.739

Need for treatment
Absent 6.24±6.663 <0.001*
Present 13.20±7.430

TMD degree
No TMD 3.91±4.431 0.016**
Mild TMD 7.26±7.225
Moderate TMD 11.52±7.292 <0.001**
Severe TMD 18.71±5.057 <0.001**

TMD = temporomandibular disorder; SD = standard deviation.
*Statistically significant (p<0.05) (Mann-Whitney Test). ** Statistically significant 
(p<0.05) (Kruskal-Wallis Test).

Table 2. Statistical comparisons between Oral Health Impact Profile-14 means and its domains related to the presence of clinical TMD signs 
(physical evaluation). João Pessoa/PB

Quality of life Clinical TMD signs
Muscle signs Joint signs Muscle and joint signs

A/P M ±SD p A/P M ±SD p A/P M ±SD p value
OHIP general P 8.81 ±7.765 0.182 P 8.48 ±8.591 0.247 P 10.30 ±6.677 0.034*

A 5.66 ±5.944 A 5.66 ±5.944 A 5.66 ±5.944
OHIP-1 P 0.81 ±1.377 0.045* P 0.41 ±1.045 0.140 P 0.22 ±0.518 0.224

A 0.30 ±0.814 A 0.30 ±0.814 A 0.30 ±0.814
OHIP-2 P 1.13 ±1.408 0.156 P 1.04 ±1.282 0.114 P 1.78 ±1.594 0.007*

A 0.54 ±0.838 A 0.54 ±0.838 A 0.54 ±0.838
OHIP-3 P 2.44 ±2.065 0.436 P 2.78 ±2.449 0.326 P 3.65 ±2.405 0.045*

A 2.04 ±1.840 A 2.04 ±1.840 A 2.04 ±1.840
OHIP-4 P 1.13 ±1.586 0.076 P 0.70 ±1.314 0.177 P 1.00 ±1.314 0.105

A 0.46 ±1.182 A 0.46 ±1.182 A 0.46 ±1.182
OHIP-5 P 1.38 ±1.544 0.197 P 1.50 ±1.871 0.246 P 1.65 ±1.584 0.161

A 0.94 ±1.284 A 0.94 ±1.284 A 0.94 ±1.284
OHIP-6 P 1.44 ±1.548 0.383 P 1.52 ±1.786 0.509 P 1.65 ±1.402 0.342

A 1.02 ±1.301 A 1.02 ±1.301 A 1.02 ±1.301
OHIP- 7 P 0.50 ±0.816 0.314 P 0.50 ±1.225 0.591 P 0.30 ±1.063 0.572

A 0.36 ±0.875 A 0.36 ±0.875 A 0.36 ±0.875
OHIP = Oral Health Impact Profile; TMD = temporomandibular disorder; P = presence of clinical temporomandibular disorder diagnosis (physical evaluation); A = 
absence of clinical temporomandibular disorder diagnosis (physical evaluation); M = OHIP-14 mean; SD = standard deviation; OHIP-1 = functional limitation; OHIP-2 
= physical pain; OHIP-3 =psychological discomfort; OHIP-4 = physical incapacity; OHIP-5 = psychological incapacity; OHIP-6 = social incapacity; OHIP-7 disability.
* Statistically significant (p<0.05) (Kruskal-Wallis Test).
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Confirming our study, other studies have also shown OHIP-
14 scores markedly higher in TMD patients as compared 
to asymptomatic individuals, indicating further oral health-
related QL impairment in the TMD group6,8.
A health population base study in Germany has shown that 
TMD symptoms were associated to significant QL decrease, 
being that this has been higher for females as compared to 
males17.
The need for treatment, according to the DMF index, re-
flects more severe TMD. In our study, individuals needing 
treatment had statistically higher oral health-related QL im-
pairment as compared to individuals not needing treatment.
Our data have also shown a positive relationship between 
TMD severity and further impact on QL. Individuals with 
severe TMD have as primary complaint the presence of 
pain, which plays a relevant role on psychosocial behavior 
and QL.
Other studies have also shown a positive relationship be-
tween OHIP-14 scores and TMD severity6,10. Confirming 
present results, a systematic literature review has shown that 
pain is one of the most relevant TMD symptoms and nega-
tively affects oral health-related QL15. In this sense, orofacial 
pain has a substantial adverse impact on functional, physical 
and psychosocial wellbeing 18.
With regard to clinical signs, our study has observed that 
individuals with some clinical TMD sign had higher oral 
health-related QL impairment as compared to those with 
no TMD signs. Clinical muscle TMD signs represented a 
slightly higher impairment as compared to joint signs, how-
ever without statistically significant difference. The group 
of individuals with joint and muscle signs had statistically 
higher QL impairment as compared to the group with no 
clinical TMD signs.
The highest impact observed in individuals with muscle 
TMD signs may be supported by the clinical observation 
that patients with muscle disorders usually have more pain-
ful symptoms6,7. As a consequence, such symptoms may 
cause further limitations as compared to patients with joint 
signs, which very often may be asymptomatic, especially in 
cases of disc displacement with reduction9.
These results are in line with other studies where it has been 
observed that TMD psychosocial impact is related to spe-
cific signs and symptoms, being that TMD diagnoses associ-
ated to pain, such as myofascial pain and arthralgia, have a 
higher impact on QL6,7,9,15.
In this sense, individuals with myogenic disorders had oral 
health-related QL further impaired as compared to individ-
uals with TMJ pain disorders and both myofascial and joint 
pain have higher impact as compared to disc displacement 
with reduction9.
However, our study has observed that the presence of clin-
ical joint TMD signs, including joint noises and mouth 
opening deviations, had a negative influence on perceived 
health.
Confirming our results, a different study has also shown a 
negative impact of joint disorders on QL9. Although many 

of such disorders are not associated to pain, symptoms such 
as clicking, crackle and jaw deviations influence the behav-
ior of affected individuals and may be perceived by OHIP-
14, thus they cannot be neglected by the clinician.
The higher QL impairment in the group with both muscle 
and joint signs may be explained by the fact that this group 
had more severe TMD when presenting with muscle and 
joint symptoms10,15. In this sense, a different study has also 
shown that patients with diagnosis of simultaneous muscle 
and joint pain had significant higher OHIP scores9.
With regard to the seven OHIP-14 domains, groups with 
some clinical TMD sign had higher scores in all evaluat-
ed domains, except for disability in the group with muscle 
TMD signs. Functional limitation (p=0.045), physical pain 
(p=0.007) and psychological discomfort (p=0.045) were the 
most affected domains.
Several studies have also shown that physical pain is the 
most affected domain in TMD patients, and disability the 
least affected domain6,8,10,13,15,19. However, differently from 
these results, a study has shown that functional limitation 
was not statistically associated to the presence of TMD8.
It is important to stress that differences found between our 
study and other studies may be explained by methodological 
differences. In our study, although using a clinical evalua-
tion protocol, this had no specificity to diagnose the specific 
TMD type presented by patients. In contrast, studies using 
RDC/TMD evaluation protocol have the advantage of ac-
curately stating the type of presented TMD.

CONCLUSION

Presence and severity of TMD impair oral health-related 
QL. OHIP-14 is a fast and versatile tool, able to estimate 
the impact of TMD signs and symptoms on QL and may 
also be used to monitor the impact of different types of 
TMD treatments allowing for better clinical results.
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ABSTRACT

BACKGROuNd ANd OBJECTIvES: Head, face and neck 
pain affects a large portion of the world population, however 
there are few studies reporting this condition in general Brazilian 
population. This study aimed at investigating the prevalence of 
head, face and neck pain and its impact on the quality of life of 
adults of Piracicaba city, São Paulo.
METHOdS: The sample was made up of 400 volunteers of 
both genders, aged between 20 and 50 years, who were randomly 
approached in six crossing points of the city. Socio-demographic, 
pain prevalence, location, frequency, duration and severity, and 
self-perception of quality of life data were collected by means 
of anonymous self-applied questionnaires: Orofacial Pain Ques-
tionnaire and WHOQOL-BREF.
RESuLTS:Pain prevalence was 54.75%, of predominantly se-
vere intensity (21.30%), daily recurrence (41.10%) and present 
for more than six months (91.32%). Most affected region was 
the head (36%) being the intraoral region the less frequently re-
ported (6%). There has been no significant association between 
pain and factors such as age, economic level and education 
(p>0.05); however there has been significant prevalence among 
females. No pain was frequently associated to better quality of 
life (p<0.05). Volunteers reporting pain were more unhappy 
with quality of sleep (p<0.05), however there has been no sig-
nificant association with the frequency of negative feelings.
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CONCLuSION: The study has identified high prevalence of 
head, face and neck pain, significant morbidity of people af-
fected by this condition and its negative impact on quality of life.
Keywords: Chronic pain, Epidemiology, Prevalence, Quality 
of life.

RESUMO

JuSTIfICATIvA E OBJETIvOS: As dores que acometem o 
segmento cefálico afetam grande parte da população mundial, 
porém são poucos os trabalhos que retratam essa condição na 
população geral do Brasil. O objetivo deste estudo foi investigar 
a prevalência de dor no segmento cefálico e seu impacto sobre 
a qualidade de vida de adultos do município de Piracicaba, São 
Paulo.
MÉTOdOS: A amostra foi composta por 400 voluntários de 
ambos os gêneros, com idade entre 20 e 50 anos que foram alea-
toriamente abordados em seis pontos de passagem do município. 
A coleta de dados sócio-demográficos, prevalência, localização, 
frequência, duração, gravidade da dor e autopercepção da quali-
dade de vida foi realizada por meio de questionários anônimos 
autoaplicados, o Questionário de Dor Orofacial e o WHOQOL-
BREF. 
RESuLTAdOS: A prevalência de dor foi de 54,75%, de inten-
sidade predominantemente intensa (21,30%), recorrência diária 
(41,10%) e presente há mais de seis meses (91,32%). A região 
mais acometida foi a cabeça (36%) sendo a região intraoral me-
nos frequentemente apontada (6%). Não se observou associação 
significativa entre a presença de dor e fatores como idade, nível 
econômico e escolaridade (p>0,05), porém houve significativa 
prevalência de dor entre as mulheres. A ausência de dor foi fre-
quentemente associada à melhor qualidade de vida (p<0,05). 
Voluntários que relataram dor apresentaram maior insatisfação 
com a qualidade do sono (p<0,05), porém não foi observada as-
sociação significativa com a frequência de sentimentos negativos. 
CONCLuSÃO: O estudo identificou alta prevalência de dor no 
segmento cefálico, significante morbidade das pessoas acometi-
das por essa condição e seu impacto negativo sobre a qualidade 
de vida. 
descritores: Dor crônica, Epidemiologia, Prevalência, Quali-
dade de vida.
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INTRODUCTION

Epidemiology may be defined as the “study of distribution and 
determinants of health-related states or events in specific populations 
and the application of this study to control health problems”1. Epi-
demiological studies in the area of pain are important because 
they provide information about its prevalence in different popu-
lation segments and about factors associated to its etiology and 
persistence, being very useful for health professionals and for the 
development of pain-fighting programs2.
Currently being considered a severe public health problem, pain, 
the prevalence of which is growing, is the primary reason for the 
search for health assistance by the general population3.
Among most frequent pain complaints there are those in head, 
face and neck4, the so-called orofacial pains (OFP), which may 
affect head, face and neck soft and hard tissues5. Population 
studies have shown that the prevalence of oral complex and cra-
niofacial pain is high, affecting approximately one fourth of the 
population at least once in life6.
OFP may be classified in different ways. One of them differenti-
ates acute from chronic pain. Acute pain is commonly associated 
to toothache and periodontal pain. Persistent or chronic pain is 
more frequent in temporomandibular disorders and idiopathic 
facial pain7.
Epidemiological surveys in the United States, Canada and Unit-
ed Kingdom have observed that the frequency of OFP in general 
adult population may vary from 14 to 40%8-11. Epidemiological 
studies with the Brazilian population refer a variation of 32.2 to 
73.1% in OFP frequency, especially chronic OFP, depending on 
evaluated conditions and methodologies used12-15.
When pain persists and become chronic it may negatively im-
pact quality of life (QL). Pain becomes the primary focus of pa-
tients’ attention, may produce physiological disorders, change 
emotional balance and cause social and professional losses such 
as sleep disorders, physical and emotional fatigue, loss of social 
contact, difficulty to eat, daily life activities limitation and ab-
senteeism at work16. In the dental area, individuals affected by 
OFP suffer major changes in their daily activities, among them, 
dissatisfaction with oral condition, drug ingestion and dietary 
changes, which may affect QL more than other systemic condi-
tions such as diabetes, hypertension or ulcer17.
The high prevalence of head, face and neck pain and its negative 
repercussions on  QL of individuals have been the focus of pub-
lic health investigations, due to the morbidity that may be caused 
by such conditions. However, notwithstanding the relevance of 
such symptoms, Brazilian epidemiological studies involving the 
general population are still scarce and most of them use conve-
nience samples such as populations linked to treatment clinics or 
assistance units, which makes difficult the establishment of social 
and health policies prioritizing and making feasible adequate pre-
vention and treatment, minimizing health costs and especially the 
distress of those suffering pain, especially chronic pain. 
So, this study aimed at estimating the prevalence and character-
istics of head, face and neck pain in the general adult popula-
tion of the city, and at correlating them to health and QL self-
perception.

METHODS

This is a cross-sectional and observational study with the adult 
population of the city of Piracicaba, São Paulo. Participated 
in the study 400 volunteers of both genders (200 males and 
200 females), aged between 20 and 50 years (mean of 34.70 
years and standard deviation of 8.75 years), coming from 68 
districts of the city and who were randomly addressed in six 
crossing points of the city with major population movement.
Sample size was calculated as from the official city popula-
tion, or 385,287 inhabitants (Source: Brazilian Institute of 
Geography and Statistics, 2013)18, with confidence level of 
95% and confidence interval of 5%, calculated by the Sample 
Size Calculator19.
Data on OFP prevalence and characteristics and QL self-
perception were collected by means of two structured, stan-
dardized and pre-tested anonymous and self-applied ques-
tionnaires: Orofacial Pain Questionnaire and Quality of Life 
Evaluation questionnaire WHOQOL-BREF.
This study is integral part of the research project “Epidemio-
logical study of orofacial pain and correlation with health and 
QL in the general population of the Brazilian South-Eastern 
region”, and was carried out in compliance with ethical prin-
ciples of the declaration of Helsinki and Resolution 196/96 of 
the National Health Council.

Orofacial pain questionnaire
Developed by the authors, with no intention of being a diag-
nostic tool, the questionnaire is made up of questions aiming at 
sample demographic characterization (gender, age, education 
level, economic condition, district of residence), six questions 
to evaluate the presence of OFP and, when present, pain char-
acteristics (pain site, frequency, duration, intensity and location 
according to head and neck topographic anatomic regions), 
one question related to recent head, neck or jaw traumas, drug 
consumption, treatments and the presence of systemic disease.
An Economic Classification Index (ECI) was developed based 
on the sum of points attributed according to answers to some 
questions. Those who did not receive government benefits re-
ceived 10 points, those with their own home 20 points, if 
the home was already paid 20 additional points and if it was 
financed only 10 points. If their home had a swimming-pool, 
40 points and if the person had access at home to broadband 
Internet, 10 points. According to calculations, a volunteer 
may receive a score varying from zero (with government bene-
fit, without access to broadband Internet, without own home 
and without swimming-pool in the house they lived) up to 
100 (no government benefit, with own home paid and with 
swimming-pool, and with access to broadband Internet).
All volunteers were classified according to described criteria 
and afterward the classification was made in quartiles.

Quality of life evaluation questionnaire (WHOQOL-
BREf)
Validated for Brazil, the questionnaire is made up of 26 ques-
tions which quantify QL perception according to four do-
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mains: physical, psychological, social relations and environ-
ment. A score varying from zero to 100 was used for analysis 
of results, being considered three QL levels: good – 75 to 
100 points; indifferent – 50 to 75 points and poor – 25 to 
50 points20.

data collection 
Questionnaires were applied in six different crossing points 
selected for allowing the approaching of people of different 
socio-economic levels, age and gender and from all regions 
of the city: Central Terminal of Urban Buses System Integra-
tion, School of Dentistry of Piracicaba, squares, traditional 
commercial areas, Shopping Malls and Intermunicipal Bus 
Station. Volunteers approached at the School of Dentistry 
of Piracicaba did not include patients being treated in the 
institution’s graduation or post-graduation clinic, but rather 
employees of the institution and escorts of dentistry clinic 
patients.
Individuals were randomly approached and invited to partici-
pate in the research. In case of acceptance, study objectives 
and methods were clearly presented in writing. After reading 
and signing the Free and Informed Consent Term (FICT), 
Orofacial Pain Questionnaire was applied, followed by the 
Quality of Life Evaluation Questionnaire. If there was no 
pain, volunteers were oriented to answer questions for socio-
demographic evaluation and were then asked to answer the 
WHOQOL-BREF questionnaire.
Data collection was standardized and carried out only in the 
morning, approaching individuals before going to work, such 
as in the Central Integration Terminal and squares. Employ-
ees of the School of Dentistry of Piracicaba, Shops and Inter-
municipal Bus Station were approached before beginning of 
the work day to prevent tiredness built-up during the work 
day and which could influence answers. 

Statistical analysis
Data were analyzed by the statistical program SAS21. Uni-
variate contingency tables and correlated Chi-square tests 

for proportions equality test were built. Two-dimension 
contingency tables were built to study the existence of as-
sociation among variables. Cochram, Mantel and Haenszel 
test was applied to correlate answers scores in different lev-
els of variables adopted as factors. Additionally, Odds ratio 
was calculated. To test the existence of association among 
variables used to build two-dimension tables, Mantel and 
Haenszel Chi-square test was used for ordinal factors and 
Wald test was used for nominal factors. Significance level for 
all tests was 5% (α=0.05).
This study was approved by the Research Ethics Committee 
under protocol 094/2010 – UNIFAL-MG.

RESULTS

From a total of 400 participants, 200 (50%) were females 
and 200 (50%) were males, with mean age of 34.7 years. As 
to education level, only two volunteers (0.50%) have stated 
having no education. Approximately half the volunteers had 
completed high school (49.75%), while 106 (26.63%) had 
stated having incomplete high school and 92 (23.12%) had 
finished college. Mean ECI was 41.23 with prevalence of 
quartile 3 made up of 190 volunteers (47.50%), followed by 
quartile 2 with 97 people (24.25%), quartile 1 with 83 vol-
unteers (20.75%) and quartile 4 corresponding to 7.50% of 
the sample, or 30 volunteers (Table 1).
Observed head, face and neck pain of 54.75% had no statisti-
cally significant difference (p=0.0574), with predominantly 
severe intensity (21.30%), daily frequency (41.10%) and last-
ing for more than six months (91.32%), being head the re-
gion most commonly indicated (36%), followed by shoulders 
(22.25%), face (20.00%), neck (19.25%), teeth (9.50%) and 
intraoral region (6%) (Table 2).
Aiming at checking pain prevalence indices variation accord-
ing to gender, age, education level and economic condition 
variables, Cochram, Mantel and Haenszel test was applied 
to the first variable and Wald Chi-square test was applied 
to remaining variables (Table 3). There has been no statisti-

Table 1. Frequency and percentage of socio-demographic data and Chi-square test p-value for equality of proportions

Factors Categories Frequency (n) Percentage (%) p-value

Gender Male 200 50.00 1.0000

Female 200 50.00

Age (years) 20 – 30 132 33.00 0.9200

30 – 40 137 34.25

40 – 50 131 32.75

Education No education 2 0.50 0.0001

Incomplete high 106 26.63

Complete high 198 49.75

College 92 23.12

Economic condition Quartile 1 83 20.75 0.0001

Quartile 2 97 24.25

Quartile 3 190 47.50

Quartile 4 30 7.50
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Table 2. Frequency and percentage of orofacial pain classifications reported by volunteers and p-value of Chi-square test for equality of pro-
portions

Pain characteristics Category Frequency (n) Percentage (%) p-value

Presence Yes 219 54.75 0.0574

No 181 45.25

Frequency Daily 90 41.10 a 0.0001

Weekly 51 23.29 b

Seldom 34 15.53 bc

Monthly 30 13.70 c

Fortnightly 14 6.39 d

Chronicity Chronic 200 91.32 a 0.0001

Acure 6 2.74 b

Sub-acute 13 5.94 b

Intensity Absent 181 45.36 a 0.0001

Severe 85 21.30 b

Moderate 64 16.04 b

Unbearable 41 10.28 c

Mild 28 7.02 c

Location Head 144 36.00 a 0.0001

Shoulders 90 22.25 b

Face 89 20.00 b

Neck 77 19.25 b

Teeth 38 9.50 c

Inside mouth 24 6.00 c

Percentages with equal letters are not different among them in a same characteristic by Chi-square test (α=0.05). 

Table 3. Distribution of orofacial pain self-perception according to gender, age, education level and economic condition

Factors Pain No pain Odds ratio (CI-95%)

n % n % p-value

Age (years) 20 to 30 70 53.03 62 46.97 1.18 (0.72 - 1.92)

30 to 40 74 54.01 63 45.99 1.14 (0.70 - 1.84)

40 to 50 75 57.25 56 42.75 1.00 (Reference)

p=0.77

Education No 1 50.00 1 50.00 1.78 (0.10 - 29.52)

Incomplete high 58 54.52 48 45.28 1.48 (0.83 – 2.62)

Complete high 100 50.51 98 49.49 1.75 (1.05 – 2.91)

College 59 64.13 33 35.87 1.00 (Reference)

p=0.20

Economic condition Quartile 1 48 57.83 35 42.17 1.00 (Reference)

Quartile 2 52 53.61 45 46.39 1.18 (0.65 – 2.14)

Quartile 3 103 54.21 87 45.79 1.15 (0.68 – 1.95)

Quartile 4 16 53.23 14 46.67 1.20 (0.51 – 2.77)

p=0.94

Gender Male 85 42.50 115 57.50 1.00 (Reference)

Female 134 67 66 33.00 1.57 (1.30 – 1.90)

p<0.0001

p value calculated from the test Cochran, Mantel and Haenszel and to the variable “gender” and Wald Chi-square for the other and statistical odds ratio.
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cally significant difference between pain prevalence and age 
(p=0.77), education level (p=0.30) and economic condition 
(p=0.94); however, the study has observed higher frequency 
of pain reports by females (p<0.0001). Odds ratio analysis 
suggests a risk 1.57 times higher of females having head, face 
and neck pain as compared to males, however there has been 
no evidence that individuals of a certain age group, education 
level or specific economic condition would be at higher risk 
to develop OFP.
Mantel and Haenszel Chi-square test provides sound evidenc-
es (p<0.01) of a linear association between pain and QL and 
sleep quality self-perception, so that it is less probable to be 
happy with sleep or to report a good QL when there is pain 
(Tables 4 and 5). Pain intensity was also linearly associated to 
QL self-perception (p=0.0002) (Table 4). However, there has 
been no significant association between frequency of negative 
feelings, such as depression, anxiety, bad mood, despair and 
OFP reports (p=0.11) (Table 6).

DISCUSSION

Our study describes a general scenario about biopsycho-
social characteristics of the general adult population of 
the city of Piracicaba with regard to head, face and neck 
pain.
Although not having a statistically significant frequency, 
one may state that OFP is a highly prevalent condition 
in the studied sample (54.75%). This result has clinical 
biological importance because more than half the adult 
population of the city has pain, with predominantly severe 
(21.30%) and moderate (16.04%) intensity, often daily 
(41.10%) and lasting for more than six months (91.32%), 
in addition to being higher than values presented by other 
studies with different populations11,22,23.
Females have reported more pain (67%), which is in line 
with the literature11,14,24,25, however without emphasis on 
age group, education level or economic condition. Sev-

Table 4. Quality of life self-perception according to WHOQOL-BREF in groups with and without orofacial pain and quality of life level with regard 
to pain intensity

Groups Good Indifferent Poor p-value

n % n % n %

With pain 48 21.92 147 67.12 24 10.96 0.0001

Without pain 78 43.09 97 53.59 06 3.31

Mild pain 8 28.57 18 64.29 2 7.14 0.0002

Moderate pain 17 26.56 43 67.19 4 6.25

Severe pain 14 16.47 63 74.12 8 9.41

Unbearable pain 9 21.95 22 53.66 10 24.39

p-value calculated as from Mantel and Haenszel Chi-square test.

Table 5. Prevalence of sleep quality indicators in volunteers with and without orofacial pain according to WHOQOL-BREF

With pain Without pain p-value

Sleep quality indicators 
(16)

Very unhappy 25 (92.95%) 2 (7.41%) <0.0001

Unhappy 34 (72.34%) 13 (27.66%)

Neither happy nor unhappy 55 (58.51%) 39 (41.49%)

Happy 81 (49.39%) 83 (50.61%)

Very happy 24 (35.29%) 44 (64.71%)

Table 6. Prevalence of negative feelings in volunteers with and without orofacial pain, according to WHOQOL-BREF

With pain Without pain  p-value

Frequency of negative 
feelings (26)

Never 25 (11.42%) 38 (21.11%) 0.11

Sometimes 124 (56.62%) 97 (53.89%)

Often 38 (17.35%) 29 (16.11%)

Very often 17 (7.76%) 9 (5.00%)

Always 15 (6.85%) 7 (3.89%)

p-value calculated as from Mantel and Haenszel Chi-square test.
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eral studies have observed variability on pain prevalence 
in different age groups, however it is worth stressing that 
samples were made up of young and elderly people9,11,14,23, 
while our sample was made up only of adults. However, 
other authors have also not identified this association6,26. 
With regard to social aspects, it is possible to observe in 
the literature discrepant results of OFP prevalence related 
to education and economic levels. In this aspect, it is worth 
highlighting difficulties to define and measure different 
socioeconomic levels in general, which suggests that such 
factors have secondary importance for the development of 
this painful condition27.
With regard to head, face and neck pain severity, observed 
prevalence of severe and moderate pain is similar to what 
was found by other authors6,28. The fact that more than 
one fifth of the sample has referred severe pain suggests 
that a considerable portion of adults living in the city have 
important morbidity associated to OFP. Other aspect rein-
forcing such condition is related to pain frequency. Almost 
half the individuals reporting OFP suffer this condition 
every day. Results are in line with an OFP study, carried 
out in Spain29 with patients of a health center in Cordoba, 
whose most recurrent answers were: “quite often  and 
“very often”. Such comparison highlights the clinical im-
portance of results observed among residents of the city of 
Piracicaba, who referred pain frequency similar to patients 
under pain treatment of the above-mentioned study.
Most prevalent pain was headache (36.00%), followed by 
shoulders (22.5%), face (20.00%), neck (19.25%), teeth 
(9.50%) and intraoral region (6.00%). Few are the stud-
ies investigating head, face and neck pain frequency pres-
ent in OFP15,32. Some of them point to higher prevalence 
of toothache as compared to joint or facial pain, or burn-
ing mouth6,13,14,26. However, our study has observed high-
er prevalence of chronic headache, result also observed by 
other authors15,30. It is possible that the low prevalence 
of toothache may be associated to preventive measures 
for the development of tooth decay (major responsible 
for pulp toothache) carried out in the city, with broad 
fluoridation of water that reaches homes, in addition to 
easy access to public dental assistance services specialized 
in toothache.
The same is not true for the access of the population to 
specialized head, face and joint pain. The city has 241 
health assistance units, however the general academic qual-
ification of dentists and physicians has indicators of theo-
retical-technical deficiencies in the area of pain31, making 
difficult the effective diagnostic and therapeutic practice 
in the assistance of OFP individuals.
Our results also confirm the association of OFP, espe-
cially chronic, and the negative impact on QL functional, 
social and psychological aspects6,12-15,22,23,29,33. Pain has a 
major impact on QL of people, due to suffering and daily 
life limitations, which generates severe effects for indi-
viduals themselves and also for society, such as high costs 
of specialized treatment and hours lost in the productive 

process11, as well as sleep quality impairment34. Pain in-
tensity was also associated to higher frequency of negative 
reports on QL level. Individuals referring no pain or mild 
pain had higher WHOQOL means as compared to those 
reporting severe or unbearable pain. According to other 
authors29,35, pain intensity is a major QL determinant 
among all other OFP characteristics, such as number of 
symptoms, frequency and duration, deserving attention 
from the professional when treating patients with such 
painful condition.
We have not identified statistically significant meaning 
in the association between frequency of negative feelings, 
such as bad mood, despair, anxiety and depression, and 
the presence or not of pain, as also observed by a different 
study26, which highlights the subjectivity of the meaning 
individuals give to pain with regard to other QL aspects 
evaluated by the WHOQOL-BREF questionnaire and to 
the fact that, although there is sound evidence that chronic 
pain may be related to physical disability, emotional disor-
ders and social difficulties, these are not universal phenom-
ena and although some people become physically disabled, 
others adapt well to chronic pain by means of effective 
pain coping strategies36. In addition, it is not possible to 
establish, by means of a cross-sectional study, whether the 
same feelings are result of OFP. However, results point to 
the importance of recognizing the presence of such feelings 
in people referring pain and who might need specialized 
treatment.
Some limitations should be taken into consideration when 
interpreting the results of this study, which were based on 
self-reports about pain symptoms, without clinical evalu-
ation of volunteers. However, we believe in the fidelity 
of volunteers’ reports, which does not necessarily affects 
results. WHOQOL-BREF questionnaire, used to evaluate 
QL, is an already established research tool in the clini-
cal practice for supplying important indicators obtained 
as from the analysis of different domains. So, results indi-
cate association between OFP and poor QL perception, al-
though one cannot establish a direct causality relationship 
between both factors.

CONCLUSION

The study has observed high prevalence of head, face and 
neck pain in general adult population of the city of Pi-
racicaba, predominantly severe to moderate pain, daily fre-
quency and lasting for more than six months. Results point 
to the need for health policies developed based on expla-
nation, education, prevention and control of pain, which 
significantly affects QL of the population.
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ABSTRACT

BACKGROuNd ANd OBJECTIvES: Physical evaluation of 
temporomandibular disorder patients commonly includes evalu-
ation of pain response to muscular and articular palpation and 
there is a considerable uncertainty of how self-reported pain in-
tensity relates to Pressure Pain Threshold obtained in an algom-
etry exam. The present study aimed at determining whether pain 
intensity is associated to Pressure Pain Threshold in temporo-
mandibular disorder patients. 
METHOdS: Eighty arthralgia patients and one hundred 
and thirty masticatory myofascial pain patients participated 
in this study. Pain intensity was recorded with visual analog 
scale. Pressure Pain Threshold was measured using a pressure 
algometer. Pressure was applied bilaterally on the temporo-
mandibular joint in arthralgia patients and masseter and an-
terior temporalis muscles. Pearson correlation coefficient (r) 
was calculated to determine the strength of the relationship 
between pain intensity and the lowest Pressure Pain Thresh-
old value in each site. 
RESuLTS: The correlation between all pain intensity and Pres-
sure Pain Threshold values was statistically weak. Correlations 
between pain intensity and joint Pressure Pain Threshold (r=-
0.236; p=0.035) in the arthralgia group and pain intensity and 
masseter’s Pressure Pain Threshold (r=-0.312; p<0.001) and 
between pain intensity and anterior temporalis Pressure Pain 
Threshold (r=-0.240; p=0.006) were statistically significant. 
CONCLuSION: The weak correlation between pain intensity 
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and Pressure Pain Threshold suggests that other factors are clear-
ly important in explaining the pain experience of temporoman-
dibular disorder patients, including the contribution of central 
nervous system nociceptive processes and psychological variables 
to the maintenance of chronic pain.
Keywords: Pain, Pain threshold, Temporomandibular joint dis-
orders, Temporomandibular joint dysfunction syndrome.
 
RESUMO

JuSTIfICATIvA E OBJETIvOS: A avaliação clínica de paci-
entes com disfunção temporomandibular inclui a avaliação da 
resposta dolorosa à palpação muscular e articular e existe uma 
incerteza sobre como a intensidade da dor relatada pelo paciente 
se relaciona com o limiar de dor à pressão obtido com exame de 
algometria. O presente estudo objetivou determinar se há uma 
associação entre essas duas variáveis. 
MÉTOdOS: Oitenta pacientes com artralgia e 130 com dor 
miofascial mastigatória participaram deste estudo. A intensi-
dade de dor foi aferida com a escala visual analógica. O limiar 
de dor à pressão foi aferido utilizando o algômetro. A pressão 
foi aplicada bilateralmente na articulação temporomandibu-
lar nos pacientes com artralgia e nos músculos masseter e 
temporal anterior. O teste utilizado na análise estatística foi 
o coeficiente de correlação de Pearson (r) para determinar a 
força da correlação entre intensidade de dor e o menor valor 
de limiar de dor à pressão. 
RESuLTAdOS: As correlações entre os valores de intensidade 
de dor e limiar de dor à pressão foram estatisticamente fracas. As 
correlações entre intensidade de dor e limiar de dor à pressão na 
articulação temporomandibular (r=-0,236; p=0,03), no masseter 
(r=-0,312; p<0,001) e no temporal anterior (r=-0,240; p=0,006) 
foram estatisticamente significantes.
CONCLuSÃO: A baixa correlação entre intensidade de dor 
e limiar de dor à pressão sugere que outros fatores possam ser 
claramente importantes para explicar a experiência dolorosa de 
pacientes com disfunção temporomandibular, incluindo a con-
tribuição do processo nociceptivo no sistema nervoso central e as 
variáveis psicossociais para a manutenção da dor crônica.
descritores: Dor, Limiar da dor, Síndrome da disfunção da ar-
ticulação temporomandibular, Transtornos da articulação tem-
poromandibular.
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INTRODUCTION

Quantitative sensory testing (QST) procedures have been used 
in clinical and research settings to assess pain threshold1. The 
common concepts in QST methods are that the assessment of 
normal and non-normal responses to various stimuli provides 
information about the functioning of the peripheral and cen-
tral nervous system. These responses can be quantified by the 
amount of physical stimuli required to evoke specific levels of 
sensory perception2. QST battery assembles a list of short form 
tests representing measurements of all relevant factors of the so-
matosensory system1.
Pressure Pain Threshold (PPT) is one of these tests and it is de-
fined as the minimum force applied which induces pain. This 
measure has proven to be commonly useful in evaluating muscles 
and articular tenderness symptoms, which are associated to pain-
ful musculoskeletal conditions, as well as for diagnosis of such 
conditions and for management strategies efficacy analysis3-5. 
The use of an algometer (pressure device that induces mechani-
cal stimuli) is to standardize the amount of pressure applied, 
similar to that when performing muscle palpation. It can im-
prove reliability for the assessment of deep pain sensitivity6. Pain 
and tenderness in masticatory muscles are common findings in 
temporomandibular disorder (TMD) population7. Since the di-
agnosis of articular and muscular pain involves a report of pain 
during the palpation exam, PPT is commonly used to quantify 
muscle tenderness8.
In the literature it was described that reduction of PPT values 
occurring in TMD patients5,9-12 can be explained by both pe-
ripheral and central mechanisms. In peripheral, tissue injury in-
creases the excitability of nociceptors membrane that will reduce 
the amount of action potential required to initiate a depolariza-
tion (reducing nociceptor threshold). Peripheral hyperexcitabil-
ity can increase ascending signaling to the brain while reducing 
descending inhibitory signals, precipitating spontaneous and 
widespread pain, leading to central sensitization10. Superficial so-
matic pain is the result of a lowered pain threshold, and because 
the site of pain and the location of its true source are the same, 
the discomfort that results from provocation at the site of pain is 
related faithfully to the stimulus13.
Patients’ description of pain and their self-report of pain inten-
sity can be the most accurate and reliable evidence of pain and its 
intensity. So it is tempting to speculate that PPT is strongly as-
sociated to the intensity of pain experienced by TMD patients7. 
The hypothesis is that scores of both measures (PPT and self-re-
ported pain intensity) might reflect the severity of the condition 
and be strongly associated, especially when PPT is performed at 
the same location of the reported pain. Lower PPT close to the 
site of injury or related pain seems to reflect peripheral nocicep-
tors sensitization and has been reported in patients with TMD14 
when compared to healthy controls9,11,12,15.
Few studies have investigated the relationship between pain 
report and PPT in TMD patients and none has observed this 
relationship in arthralgia patients. The findings have been in-
consistent. List, Helkimo & Karlsson16 analyzed the correlation 
between PPT and pain intensity rated by a visual analogue scale 

(VAS) in TMD patients immediately after treatment. The PPT 
test was performed at the belly of masseter muscle and a weak 
but significant correlation was found between PPT and pain in-
tensity. In contrast, Isselée et al. reported that VAS pain rating 
did not correlate with PPT in patients with masticatory myo-
fascial pain, and the statistical analysis showed that VAS ratings 
could not be used as predictors for PPT measurements8.
A physical assessment of TMD patients commonly includes eval-
uation of pain in response to muscle and temporomandibular 
joint (TMJ) palpation and there is a considerable uncertainty of 
how the intensity of reported pain relates to PPT. 
The aim of this study was to assess, compare and determine 
whether self-reported pain intensity (PI) is correlated to an ex-
perimental pain stimulus induced by an algometer (PPT values) 
close to the site of presumed tissue damage in TMD patients.

METHODS

Participants were selected among patients presenting for treat-
ment at the Orofacial Pain Clinic at Bauru School of Dentistry 
– University of Sao Paulo, with diagnosis of articular or muscular 
TMD according to the Research Diagnostic Criteria for Tem-
poromandibular Disorders (RDC/TMD) Axis I. A comprehen-
sive history was taken and all patients were clinically examined 
regarding pain and dysfunction signals and symptoms of the sto-
matognathic system before being included in the study.
Inclusion criteria were as follows: age between 18 and 65 years, 
fluent in spoken and written Portuguese and pain in masticatory 
muscles or TMJ for at least 3 months in accordance with the 
RDC/TMD. Exclusion criteria included patients with systemic 
disease like fibromyalgia or rheumatic conditions, odontogenic 
or neuropathic pain and history of TMJ surgery. Patients on 
ongoing use of medication, such as analgesics, benzodiazepines, 
antipsychotics or antidepressants were also excluded.
Participants were divided into two groups: arthralgia patients 
and miofascial pain patients according to the RDC/TMD di-
agnosis.
Eighty arthralgia patients (n=80) and one hundred and thirty 
(n=130) myofascial patients participated in this study. Seventy- 
eight (n=78) arthralgia patients (97.5%) and 120 myofascial 
patients (92.3%) were females. One calibrated and experienced 
operator evaluated each group.
At baseline participants independently rated their present pain 
intensity (PI) on a VAS. The VAS was a 100-mm line in which 
the patient recorded pain intensity by marking a point on the 
line between the two extremes where the left extreme of the scale 
is marked “no pain” and the right one is marked “the worst imag-
inable pain”. VAS is a simple, efficient, reliable and valid method 
to measure pain intensity and is extensively used in clinical set-
tings and researches18,19.
PPT was measured using a pressure digital algometer with a 1 
cm2 flat-circular shape tip at one end (Kratos® Equipamentos 
Industriais). The probe tip was covered with a 1-mm-thick rub-
ber pad to minimize irritation of the skin. The probe was held 
perpendicularly at each assessment site to apply the pressure over 
the TMJ or muscles. Pressure application rate was set approxi-
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mately at 0.5 kgf/cm2/sec9. The participant was asked to indicate 
when the sensation changed from pressure only to pressure and 
pain using a hand-held switch that recorded the PPT value in 
the digital algometer when triggered, and at that moment the 
pressure was stopped and the value displayed. The device used in 
the present study has a button, controlled by the patient, who is 
asked to press it at the very beginning of pain sensation. Before 
PPT measurements, each patient underwent a short training for 
familiarization with the algometer, its hand-held device and its 
application method.
In arthralgia patients, PPT (PPT/TMJ) was measured once at 
the lateral pole of the temporomandibular joint (TMJ) on both 
sides. Before the assessment, TMJ lateral poles were located ask-
ing the patient to open and close the mouth three times with the 
operator’s finger placed in front of the tragus. In myofascial pain 
patients, PPT was measured once at masseter muscles (PPTm) 
and anterior temporalis (PPTat) muscles on both sides in a re-
laxed posture. During the examination, the operator´s hand 
passively supported the individual’s head. Reliable data can be 
obtained from an algometer if all the factors are standardized, 
like size of tip, rate of pressure and degree of muscle contraction9.

Statistical analysis
For statistical analysis, PPT values of the side that was the most 
painful according to the patient’s report were used. When bilat-
eral, the most painful side was chosen by the operator.
Mean and standard deviation (SD) of each variable were de-
scribed. Two t tests were used to compare the two groups by 
variables scores.
Pearson correlation coefficient (r) was calculated to determine 
the strength of the relationship between PI and the lowest PPT 
in each assessed site. Statistical significance was set at p<0.05. 
Confidence intervals around Pearson r coefficient were calcu-
lated using a transformation to the Fisher z statistic.
Ethics clearance for the study was granted by Bauru School of 
Dentistry (protocols: #026/2002 and #042/2009) and consent 
form was obtained from all subjects. The present study was con-
ducted in accordance to the Helsinki Declaration of 1975, re-
vised in 1983.

RESULTS

Mean age for arthralgia patients was 40.84±12.19 years old and 
37.48±11.74, for myofascial pain patients. There was no sig-
nificant difference between groups regarding mean age [2t Test; 
p>0.05; 95%CI (-0.01; 6.73)]. Self-reported (VAS) pain intensi-
ty was 6.853±0.163 cm for arthralgia patients and 4.834±2.560 
cm for myofascial pain patients. Pain intensity was significantly 
higher in arthralgia group patients [2 t test; p<0.001; 95%CI 
(1.573; 2.465)]. Pressure pain threshold mean in the TMJ was 
1.07±0.44 kgf/cm2; in masseter, 1.329±0.479 kgf/cm2 and in the 
anterior temporalis, 1.89±0.593 kgf/cm2.
No correlation between age and PPT was found for any group. 
The correlation between PI and PPT values was statistically 
weak, but significant in arthralgia (PPTtmj) patients [r=-0.236; 
p=0.035; 95%CI (-0.433; -0.018)] (Figure 1) and in myofascial 

pain patients between PI and PPTm [-0.312; p<0.001; 95%CI(-
0.465; -0.141)] (Figure 2) and between PI and PPTat [r=-0.240; 
p=0.006; 95%CI (-0.401; -0.064)] (Figure 3).

Figure 1. Correlation between pressure pain threshold in temporo-
mandibular joint (kgf/cm2) and present pain intensity (visual analogue 
scale) in arthralgia patients (n=80)
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Figure 3. Correlation between pressure pain threshold in anterior tem-
poralis muscle (kgf/cm2) and present pain intensity (visual analogue 
scale) in myofascial pain patients (n=130)

Figure 2. Correlation between pressure pain threshold in masseter 
muscle (kgf/cm2) and present pain intensity (visual analogue scale) in 
myofascial pain patients (n=130)
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DISCUSSION

The relationship between pain and increased sensitivity to pres-
sure in TMD patients is not as simple as it was hypothesized. In 
this study, a weak association was found between PI and PPT in 
TMJ and masticatory muscles, as observed at the initial assess-
ment. It was a surprising result as it was expected that those sub-
jects with severe pain might be expected to have greater sensitiv-
ity and lower PPT values. These findings suggest that mechanical 
sensitivity may not explain the pain reported by TMD patients.
Pain has been accepted as a sensation influenced by several as-
pects, so it is hard to determine how much of self-reported 
pain is a result of local stimulation of the injured site or it is 
due to an emotional component20. PPT and VAS are subjective 
clinical measurement tools and can only approximate of a true 
measurement of pain21. However, as both are assessing pain, it 
might be reasonable to expect that correlations would reach at 
least a value of 0.522. Our findings for masseter muscle PPT/
VAS correlation were similar to List, Helkimo & Karlsson16. 
While results for PPT were in agreement with results of self-
reported pain intensity recording in both studies, the strength 
of this correlation was weak. As reported by Isselée et al.8, pain 
intensity rated by VAS did not correlate with PPT values. Al-
though in another study PPT test performed in an extra oral 
site (hand) in masticatory myofascial pain patients showed that 
most patients with lowest values for PPT in the hand had VAS 
mean scores greater than 5 (out of 10), even though this find-
ing was not statically significant23.
Our findings are also similar to those observed in patients 
with whiplash injuries21, fibromyalgia25 and other chronic 
pain conditions3.
PPT value reflects the pressure value that the individual first per-
ceived to be painful1. Decreased PPT could reflect an increased 
excitability at any point of the nociceptive pathway25. There is a 
pronounced difference between PPT in patients and asymptom-
atic controls, which has been shown in a large case-control study, 
where a variety of mechanical and thermal stimuli were tested7.
The algometer has been tested and used in research and clinical 
settings, with good reliability and validity in TMJ and masti-
catory muscles9. In the present study the patient was carefully 
informed about the procedures and the measurements were 
performed in a quiet room as recommended by Laursen et al.3. 
However, it is possible that the placement of the algometer did 
not directly stress the injured tissues in TMJ and masticatory 
muscles, despite being within the area of self-reported pain21, 
which could explain actual results. Masseter muscle had the low-
est PPT value. In fact, it was described that this part of the mas-
seter muscle seems to be the most sensitive predictor of tender-
ness of all masticatory muscles tested9,16.
The use of pain scales in clinical and pain studies settings is 
widely disseminated in the pain field since these rating scales are 
simple, economic and easy for patients to understand. However, 
these scales assume pain to be one-dimensional experience that 
can vary only in intensity20. When asking patients to indicate the 
level of pain intensity on a continuous VAS, even after careful 
instruction, it could be difficult for the patient to separate pain 

perception from others emotional factors3. VAS scores for pain 
intensity in the present study were very similar to those report-
ed in earlier studies on masticatory myofascial pain patients8,23, 
TMD and others chronic pain conditions3,21.
Our study has relevant limitations. First, as described in the lit-
erature, self-reported TMD pain could be shaped by psychologi-
cal, behavioral and even genetic factors23. Stress and anxiety can 
influence muscle PPT and pain report in masticatory myofascial 
pain patients. TMD patients show higher levels of catastroph-
izing complaints, depression and/or anxiety symptoms as well 
as poor quality of sleep. Moreover, patients also tend to overesti-
mate their pre-treatment pain levels20. However, we were unable 
to explore the influence of these factors in the present investiga-
tion, which could explain some results.
Significant PPT values could be found higher in men than in 
women in TMD patients16. Among healthy individuals, women 
showed greater pain sensitivity than men7. In the present study, 
there was insufficient power in statistical analysis for the com-
parison between genders, since only 5.7% of the sample was 
male. In fact, studies described that TMD is more prevalent in 
women. Predisposition for this involves many factors like female 
hormonal events, comorbidities, psychological factors and up-
regulated nociceptive mechanisms7.
Even knowing that reliable data can be obtained from an algom-
eter if all parameters are standardized9, in this study there was no 
reliability and reproducibility analysis of current data as well as 
the number of evaluated sites was restricted.
The influence of central nervous system changes on pain self-
report takes a longer time to have some real effect. PPT and PI 
could be affected by the presence of chronic pain. As central sen-
sitization is a process that needs time to occur and characterizes 
chronic pain21, pain duration could be a confounder factor, and 
it was not evaluated in the present study.

CONCLUSION

A statistically significant correlation between PI and PPT was 
observed in both arthralgia and myofascial pain TMD patients. 
However, the weakness of these correlations suggests that other 
factors are clearly important in explaining pain experience of 
TMD patients, including the contribution of nociceptive pro-
cesses in the central nervous system and psychological variables. 
Besides, it is extremely important to explore in future studies the 
standardization of algometer devices and algometry exam.
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ABSTRACT

BACKGROuNd ANd OBJECTIvES: Chronic low back pain 
has an incidence of 70% in general population and induces sig-
nificant limitations. As treatment, physiotherapy stands out with 
a wide variety of techniques among them, for pain relief, elec-
trotherapy is a useful tool. This study aimed at comparing the 
analgesic effects of transcutaneous electrical nerve stimulation 
and interferential current in patients with chronic low back pain.
METHOdS: Randomized clinical trial carried out between Au-
gust 2013 and May 2014 in the clinic school of physiotherapy, 
Ulbra-Torres, with chronic low back pain patients. Patients were 
divided in two groups: intervention group (IG) treated with in-
terferential current and control group (CG) treated with transcu-
taneous electrical nerve stimulation. Visual analog scale, Oswes-
try Questionnaire and Roland Morris Disability Questionnaire 
were used for baseline evaluation. Patients were treated for five 
weeks, twice a week, in a total of 10 interventions. At the end, 
they were re-evaluated and one month after they were submitted 
to follow-up with the visual analog scale.
RESuLTS: Participated in the study 28 patients, being 14 in 
IG and 14 in CG. Sample was homogeneous intragroups for 
gender, age, color and mean pain duration. There has been sig-
nificant pain improvement in both groups by the visual analog 
scale and functionality improvement by Oswestry and Roland 
Morris Disability Questionnaires when comparing baseline and 
final evaluations (p<0.05). 
CONCLuSION: There were positive results in chronic low back 
pain improvement both with transcutaneous electrical nerve 
stimulation and interferential current, without significant differ-
ence between transcutaneous currents.

Study of the effectiveness of interferential current as compared to 
transcutaneous electrical nerve stimulation in reducing chronic low 
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RESUMO

JuSTIfICATIvA E OBJETIvOS: A dor lombar crônica pos-
sui incidência de 70% na população induzindo a limitações sig-
nificativas. Como tratamento,a fisioterapia destaca-se com ampla 
variedade de técnicas, onde para o alívio da dor a eletroterapia é 
uma ferramenta aliada. O objetivo deste estudo foi comparar os 
efeitos analgésicos da estimulação elétrica transcutânea e da cor-
rente interferencial em pacientes com lombalgia crônica. 
MÉTOdOS: Ensaio clínico randômico realizado entre agosto 
de 2013 e maio de 2014 na clínica escola de fisioterapia da Ul-
bra - Torres, com pacientes com dor lombar crônica. Os pacientes 
foram divididos em dois grupos: grupo intervenção (GI), rece-
bendo tratamento através da corrente interferencial e grupo con-
trole (GC), realizando tratamento através da estimulação elétrica 
transcutânea. Foi realizada avaliação inicial com a escala analógica 
visual, Questionário de Oswestry e Questionário de Incapacidade 
Roland Morris. Atendidos por cinco semanas, duas vezes na sema-
na, totalizando 10 intervenções, ao final eram reavaliados e após 
um mês submetidos a um follow-up com escala analógica visual. 
RESuLTAdOS: Participaram do estudo 28 pacientes, sendo 
14 no GI e 14 no GC. A amostra foi homogênea intragrupos 
para gênero, idade, cor e média de tempo de dor. Encontrou-
se melhora significativa em ambos os grupos na dor pela escala 
analógica visual e funcionalidade pelosquestionários de Oswestry 
e de Incapacidade Roland Morris da avaliação inicial paraa final 
(p<0,05).
CONCLuSÃO: Houve resultados positivos na redução da dor 
lombar crônica com aplicação tanto com estimulação elétrica 
transcutânea quanto com corrente interferencial, não havendo 
diferença significativa entre as correntes transcutâneas.
descritores: Dor lombar, Fisioterapia, Estimulação elétrica 
transcutânea.

INTRODUCTION

Chronic low back pain (CLBP) is one of the most common 
problems in developed countries1,2. It is estimated that more 
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than 70% of adults have at least one low back pain (LBP) epi-
sode along their lives3, causing frequent physical limitation in 
individuals below 45 years of age4. Functional incapacity and 
chronicity related to this disease are complex and multifacto-
rial phenomena, associated with high social and health costs5-7. 
In general, CLBP is not a consequence of specific diseases, but 
rather of a set of causes such as inflammatory, degenerative and 
neoplastic diseases, congenital defects and also by influence of 
socio-demographic and behavioral factors and daily activities8.
In the reeducation of patients about risk factors for vertebral 
diseases, physiotherapy and pharmacological therapy are the 
foundations to manage spinal pain. In physiotherapy, electro-
therapy may be useful to minimize such patients’ symptoms9. 
In addition to manual therapy and exercises, electrotherapy 
methods are widely used to decrease pain. Among them, the 
best known methods are transcutaneous electrical nerve stimu-
lation (TENS) and interferential current1,10,11.
Interferential current is medium frequency current produc-
ing low skin impedance and allowing deeper tissue penetra-
tion10, thus being considered effective to immediately de-
crease pain12. In electrical stimulation with TENS, electrical 
impulses vary in intensity and frequency when stimulating 
the nerve in spinal cord pathway, blocking pain transmis-
sion and being used for musculoskeletal pain relief, includ-
ing LBP of any etiology13,14.
To investigate the suggestive analgesic effect of currents, 
scales such as the visual analog scale (VAS), which quanti-
fies pain intensity, and Roland Morris (RMSQ) and Oswes-
try questionnaires, with check the functionality of CLBP 
patients, are used and are extremely important for the reli-
ability of the research5,15-22.
Notwithstanding previous studies indicating electrotherapy 
as favorable resource to decrease CLBP, there are questions 
about which current is the most effective. This study aimed 
at comparing analgesic effects of TENS and interferential 
current in chronic low back pain patients.

METHODS

This is a randomized clinical trial, developed according to 
Regulating Guidelines and Standards for research involving 
human beings. Data were collected between August 2013 
and May 2014 in the clinic school of physiotherapy, UL-
BRA – Torres Campus.
Individuals were invited to participate in the study and were 
oriented about objectives, methodology and application 
methods. All eligible CLBP patients have signed the Free 
and Informed Consent Term.
Sample was made up of individuals with LBP equal to or 
above 5 according to VAS, for more than three months and 
who were not being submitted to any other pharmacologi-
cal or physical treatment at the moment of the study, aged 
above 18 years and with nonspecific pain. Exclusion criteria 
were patients who during the study were under analgesics, 
females in the first quarter of gestation, patients with pre-
vious history of low back surgery, patients clinically diag-

nosed with rheumatic disease, with signs of radiculopathy 
and pain irradiation to lower limbs, who have missed two 
consecutive or three alternate sessions, with any cognitive 
disorders or incapacity to answer to questionnaires and with 
contraindications for electrotherapy (cardiac patients with 
pacemaker).
All patients went through the same baseline evaluation and 
were evaluated with VAS, Oswestry and RMSQ question-
naires, which were filled by patients according to their 
symptoms.
After baseline evaluation, patients were randomly divided 
in intervention group (IG) being treated with interferential 
current and control group (CG) being treated with TENS.
CG was treated with TENS in the acupuncture form, with 
patients in the prone position, with two channels and elec-
trodes (10x10cm) positioned to surround pain area, clos-
ing pain circuit, using gel and fixation tape, with frequency 
adjustment of 20Hz and pulse width of 10 pulses per sec-
ond (pps), with 30-minute application time and intensity 
according to patients’ tolerance. Procedures were performed 
twice a week for a period of five weeks, in a total of 10 in-
terventions.
IG was treated with interferential current in the tetrapo-
lar form, with patients in the prone position. Electrodes 
(5x10cm) were positioned to close pain circuit being placed 
in the lumbar spine on the central pain point, using gel and 
fixation tape. Carrier frequency was 4000Hz, with modu-
lated frequency amplitude (MFA) of 20Hz, ΔMFA of 10Hz 
and inclination of 1/1 during 30 minutes, and intensity ac-
cording to patients’ tolerance. After removal of electrodes, 
patients’ application area was cleaned with paper towel 
to remove excessive gel. In the sequence, electrodes were 
washed in running water and dried with paper towels. This 
procedure was always performed after the individual treat-
ment of each patient.
At intervention protocol completion (five weeks of inter-
vention), patients were re-evaluated with AS and Oswestry 
and RMSQ questionnaires.
Thirty days later, patients were submitted to follow-up eval-
uation where VAS was applied to check the maintenance of 
late analgesia of the proposed treatment.

Sample calculation and randomization
The statistical program EPI-INFO®, version 7.0 was used 
to calculate sample size. After the literature review, it was 
observed prevalence of approximately 70% LBP in the 
population3. Knowing that the population of the city is ap-
proximately 40,000 and using a power of 80%, a reliability 
level of 95% and an effect power of 40, we have reached the 
estimated number of 20 subjects for each study group. Be-
lieving that losses and refusals would remain around 50%, 
we have reached the final number of 30 subjects for each 
study group.

Statistical analysis
The program SPSS (Statistical Package for the Social Sci-
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ences) version 17.0 was used as database and statistical pack-
age. Data were entered twice to prevent typing mistakes and 
were expressed in mean and standard deviation. Then, they 
were statistically analyzed by parametric paired Student’s t 
test for analysis inside each group from treatment beginning 
to completion, and non-paired Student’s t test for analysis 
of variables between groups. Wilcoxon and Mann-Whitney 
tests were used for non-parametric variables, respectively, 
for inside each group and between groups. Significance level 
was p<0.05.
This study was approved by the institution’s Ethics and Re-
search Committee under number 319.672.

RESULTS

From the initial sample, 28 patients have completed all 
study stages, being 14 in each group. From these, 22 were 
females. Mean age was 61.93 years. Mean pain evolution 
time was 8.11 years. Table 1 shows sample characterization 
by groups. Groups where homogeneous in gender, age, skin 
color, occupation and pain duration.
Table 2 shows qualitative information about patients’ func-
tionality, where the level of involvement was markedly 
decreased in both groups. At baseline evaluation, all indi-
viduals had moderate to severe pain, and at treatment com-
pletion, 26 subjects had scores considered as mildly affected, 
13 in each group.
Figures 1 and 2 show quantitative information on patients’ 
functionality impairment. Both groups had significant func-
tional scores improvement; however there has been no dif-
ference between them both in baseline and final evaluation. 
Figure 1 shows that Oswestry Disability Index baseline score 
was 17.64±4.36 for CG and 16.21±2.86 for IG. Final evalu-
ation has decreased to 6.50±4.35 e 3.93±0.27, respectively.
As to Roland Morris questionnaire scores, control group 
had 13.64±4.45 decreasing to 5.43±2.60 (p=0.0001). The 

Table 1. Sample characterization

Variables Total
(n=28)

Control group
(n=14)

Intervention group
(n=14)

p value*

Gender n. (M/F) 6/22 2/12 4/10 0.65

Mean age, (years) (SD) 61.93 (9.66) 60.64 (10.55) 63.21 (8.89) 0.40

Skin color

Caucasian 28 14 14

Afro-Brazilian 0 0 0 -

Occupation n. (%)

Housewife 9 (32.1) 5 (35.7) 4 (28.6)

Professor 5 (17.9) 3 (21.4) 2 (14.3)

Sales rep. 3 (10.7) 1 (7.1) 2 (14.3)

Housemaid 2 (7.1) 0 2 (14.3)

Others 9 (32.2) 5 (35.6) 4 (28.5) 0.47

Mean pain duration (years) (SD) 8.11(4.80) 8.43 (4.90) 7.79 (4.81) 0.64
*Chi-square.

Table 2. Oswestry questionnaire classification for both groups

Variables Control group
(n=14)

Intervention group
(n=14)

p  
value

Baseline evaluation (n)

Moderate 11 13 

Severe 3 1 0.60

Final evaluation (n)

Mildly affected 13 13 

Moderate 1 1 1.00

p value 0.0003 0.001
*Chi-square.

Figure 1. Oswestry Disability Index questionnaire scores for both stu-
died groups
*p<0.05 as compared to baseline evaluation.
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intervention group has decreased Roland Morris score from 
12.64±3.00 to 3.79±2.74 (p=0.0001). There has been no sta-
tistically significant difference between groups at intervention 
completion.
Figure 3 shows the level of pain observed by VAS, where 
there is significant improvement when comparing baseline 
and final evaluation for both groups, with maintenance of 
analgesia in the follow-up period. There has been no differ-
ence between groups.

have also evaluated the effects of electrotherapeutic currents on 
quality of life and functionality, because the literature shows 
that these issues are affected in CLBP patients23,24.
Studies have shown that the application of interferential cur-
rent and TENS to treat low back pain is a feasible interven-
tion method, significantly effective and well tolerated by pa-
tients6,9,10,12,15,25-27. Other physiotherapeutic interventions were 
found to treat this disease, such as laser, short-waves, Bernard 
diadynamic currents, electroacupuncture and other kinesio-
therapeutic resources6,9,10,12,15,25,26.
It was also observed that there is still no consensus about the 
best intervention for low back pain patients, or about treat-
ment duration and its frequency, being such information wide-
ly variable in the literature6,9,10,12,15,25,26.
Our study has evaluated homogeneous groups, which is not 
very common in other studies and might have interfered with 
results. We have found divergences with regard to sample char-
acteristics, suggesting one justification for the lack of consensus 
on treatment parameters27. Other authors had difficulties with 
divergent conclusions due to the use of different parameters 
and devices for this practice28.
Our results confirm Faccil et al. results10, who have shown the 
efficacy of both interferential current and TENS, without sta-
tistically significant differences between them. The beneficial 
effect of both currents was also observed in a review29. In both 
studies, electric stimulation parameters were similar.
This analgesia may be interpreted as increased pain threshold 
and conventional TENS may be responsible for this effect since 
it interferes with painful sensations transmission to supraspi-
nal levels. TENS and interferential current with low stimula-
tion frequency may induce analgesia via endogenous opioids 
release30.
A different study has used electroacupuncture and interferen-
tial current in 10 sessions, without significant changes in the 
way techniques were applied10. However, both were beneficial 
and were similar to our study results. This result is confirmed 
by other studies24,28, with the only difference that one study has 
applied just eight sessions24.
Study with LBP pregnant women divided in four groups (con-
trol, exercises, analgesic drugs and TENS) has shown that 
TENS was the most effective treatment method15. As opposed 
to this finding, a different study has reported that exercises were 
very effective and had long-lasting effects, characterizing and 
suggesting the use of both feasible treatments24.
Studies26,27 with TENS, short-waves, interferential current, 
Core training and exercises have reported that when electro-
therapy was associated to exercises, results were even more 
satisfactory. Authors have pointed out the applicability of an 
exercise program as beneficial and highly effective tool to treat 
pain and reestablish individuals’ function4,24. A different study 
has broadly advocated the use of electrotherapy with positive 
results29, because there has been significant LBP decrease in 
patients submitted to treatment. A recent systematic review re-
fers and confirms TENS analgesic effect, however points that 
its results as compared to other modalities still require further 
studies31.
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Figure 2. Roland Morris questionnaire results for both studied groups
*p<0.05 as compared to baseline evaluation. 

Figure 3. Pain score variation based on visual analog scale for control 
and intervention groups during the study period
*p<0.05 as compared to baseline evaluation, ** p<0.05 as compared to baseline 
evaluation inside group.

DISCUSSION

Sample was homogeneous intragroups for gender (p=0.65), 
age (p=0.40), skin color and mean pain duration (p=0.54). We 
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Buchmuller et al.32 have used TENS for a group and the other 
group received placebo treatment for a period of three months. 
Results were satisfactory already in the sixth intervention week 
and, at the end of three months results were only maintained, 
with is similar to our study, where at treatment completion 
(five weeks) pain had been cut in half, that is, statistically sig-
nificant, and at follow-up (one month later) results were main-
tained. When using therapeutic exercises, there has been favor-
able improvement in functional capacity and pain decrease in 
LBP patients in the same period33.
The literature has clearly shown the importance of an exercises 
program associated to the above-described treatments, for fur-
ther efficacy and quality of the protocol to be applied.

CONCLUSION

Our study has shown positive results for CLBP decrease with 
the use both of TENS and the interferential current, without 
significant difference between transcutaneous currents.
When secondary effects are evaluated, it is possible to observe 
through patients’ reports that the analgesic effect of both cur-
rents was maintained as from the third session. TENS was easy 
to apply and is a well-tolerated treatment modality, not requir-
ing patients’ cooperation which helps when pain-induced limi-
tation is taken into consideration. As to follow-up, our results 
were beyond expectations and were extremely important for 
the reliability of proposed treatment, suggesting also that this 
type of population should be submitted to such protocol in 
alternate periods for a better quality of life.
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ABSTRACT

BACKGRONd ANd OBJECTIvES: Triggering and chronic-
ity of failed back surgery syndrome should consider psychosocial 
and emotional factors which impair quality of life. This study 
aimed at identifying such factors and at evaluating quality of life 
of failed back surgery syndrome patients.
METHOdS: This is a descriptive, exploratory, comparative, 
cross-sectional study with quantitative approach. Sample was 
made up of a test group (I) diagnosed with failed back surgery 
syndrome (n=16) and a control group (II) undergoing inter-con-
sultation in the Pain Clinic (n=15). Tools were the visual analog 
scale and Fischer dolorimeter. WHOQOL-Bref questionnaire 
was used to evaluate quality of life and Beck Anxiety Inventory 
and Depression Inventory were used to evaluate emotional fac-
tors anxiety and depression.
RESuLTS: There has been predominance of females on both 
groups, mean age was 42.3±5.8 (group I), most were married 
and mean education was 8.4±3.0 years. Mean pain duration was 
0.7±0.3 months after surgery in group I with lower pain thresh-
old. Physical dimensions and social relations were the most af-
fected on quality of life, as well as anxiety and depression levels.
CONCLuSION: Our results have shown worse pain, quality of 
life, anxiety and depression in group I, suggesting a better knowl-
edge of potential postoperative complications aiming at prevent-
ing the establishment of an abnormal functionality pattern.
Keywords: Chronic pain, Failed back surgery syndrome, Psy-
cho-social impact, Quality of life.
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RESUMO

JuSTIfICATIvA E OBJETIvOS: O desencadeamento e a 
cronificação da síndrome dolorosa pós-laminectomia deve con-
siderar fatores psicossociais e emocionais, que comprometem a 
qualidade de vida. O objetivo deste estudo foi identificar esses 
fatores e avaliar a qualidade de vida de pacientes com síndrome 
dolorosa pós-laminectomia.
MÉTOdOS: Trata-se de um estudo descritivo, exploratório, 
comparativo, de corte transversal e abordagem quantita-
tiva, com amostra de um grupo teste (I), com diagnóstico 
de síndrome dolorosa pós-laminectomia (n=16) e um grupo 
controle (II) submetido a interconsulta na Clínica da Dor 
(n=15). Os instrumentos foram a escala analógica visual e o 
dolorímetro de Fischer. Para avaliar a qualidade de vida, foi 
utilizado questionário WHOQOL-Bref e para os fatores emo-
cionais ansiedade e depressão, o Inventario Beck de Ansiedade 
e de Depressão. 
RESuLTAdOS: Na amostra dos dois grupos houve predomínio 
do gênero feminino, média de idade de 42,3±5,8 anos (grupo I), 
maioria casada e média de escolaridade de 8,4±3,0 anos. O tem-
po médio de dor foi de 0,7±0,3 meses após a cirurgia no grupo 
I com limiar de dor mais baixo. As dimensões físicas e relações 
sociais foram as mais comprometidas na qualidade de vida, assim 
como os níveis de ansiedade e depressão. 
CONCLuSÃO: Esses resultados mostraram pior dor, quali-
dade de vida, ansiedade e depressão no grupo I, sugerindo 
maior conhecimento de possíveis complicações pós-operatórias 
buscando não permitir que se estabeleça um padrão anormal 
de funcionalidade. 
descritores: Dor crônica, Impacto psicossocial, Qualidade de 
vida, Síndrome pós-laminectomia.

INTRODUCTION

Failed back surgery syndrome (FBSS) is characterized by 
residual or persistent pain after lumbar spine surgical pro-
cedures being increasingly a common modern medicine en-
tity1. Although the prevalence of persistent pain secondary 
to the involvement of lumbosacral joints has been described 
in controlled studies as approximately 15% to 45%, the 
prevalence of pain after surgical intervention has not yet 
been studied2.
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People with chronic pain defined as persistent (beyond 
the normal injury healing time and for more than three 
months) have further physical incapacity, make more use 
of analgesics, as well as look for emergency units with more 
frequency. This implies a higher volume of expenditures 
with not worked days3. It is also observed that when such 
people are submitted to several interventions, these may 
lead to unsatisfactory and inconclusive results, leading 
them to adopt passive, manipulating and hostile attitudes, 
originating inadequate results of analgesic and rehabilitat-
ing therapies4.
Some studies report that poor surgical results may come 
from incorrect low back pain diagnosis, such as: rheuma-
tologic affections, primary or secondary spinal tumors, 
vascular affections or pelvic inflammatory disease, among 
others5,6. Several factors have been pointed as contributing 
to triggering and chronicity of lumbar painful syndromes, 
especially psychosocial and emotional factors, which impair 
quality of life (QL)7. 
In light of this context, this study aimed at identifying clini-
cal and psychosocial factors and at evaluating QL of FBSS 
patients.

METHODS

This is a descriptive, exploratory, comparative, cross-sec-
tional study with quantitative approach. FBSS patients were 
included, that is, persistent lumbar pain or early recurrence 
before three months after surgical herniated disc procedure 
(group I / n=16), of both genders, without cognitive deficit, 
seen by the Pain Clinic, Base Hospital / FAMERP. Patients 
were admitted to specific postoperative low back pain am-
bulatory. Exclusion criteria were patients with evidences of 
metabolic, inflammatory or oncologic diseases, or with seg-
mental instability evidenced by imaging exams. All patients 
have signed the Free and Informed Consent Term (FICT).
Patients were allocated in two groups: test-group (I), with 
FBSS diagnosis (n=16) and control group (II), submitted 
to interconsultation in the Pain Clinic, without diagnosis 
of musculoskeletal or neurological diseases, without history 
of previous surgery, with recommendation to perform hik-
ing (pelvic pain, vascular, hormonal causes). Group II was 
made up of individuals paired for age and education with 
regard to group I (n=15). Subjects were evaluated with a 
semi-structured interview to characterize socio-demograph-
ic and clinical data (age, gender, marital status, education, 
pain duration, social losses).
With regard to lumbar region affections, patellar and ankle 
reflexes were evaluated and classified as normal, increased, 
decreased or abolished8, and Laségue signal, when positive, 
indicated root involvement.
Fischer dolorimeter10 was used to evaluate pain, the pro-
cedure of which was to apply a pressure perpendicular to 
skin surface at a speed of 1 cm/s on muscle motor points 
where nerve roots are, observing possible increases in root 
sensitivity, until the pressure sensation became pain, while 

a pressure gage would record force. Lower values indicated 
lower pain thresholds. Motor point was used as a reference 
to assure procedure reproducibility and also with the ad-
vantage of evaluating always the same site. Dolorimetry was 
performed on both sides for both groups. We have also ap-
plied the visual analog scale (VAS)11

 which is a horizontal 
10-cm line where the left edge means no pain and the right 
edge the worst possible pain. Individuals were oriented to 
mark a point on the line, equivalent to their pain intensity. 
VAS is a simple and reliable tool to evaluate pain both in 
clinical and research situations. 
Generic WHOQOL-Bref questionnaire12 was used to evalu-
ate QL. This questionnaire is made up of 26 items evaluat-
ing 4 domains: physical, psychological, social relations and 
environment. Answers to all WHOQOL-Bref questions are 
obtained with a Likert-type scale with five points where 
scores may vary from 1 to 5, in addition to two questions 
about general quality of life, jointly calculated to generate a 
single independent score, called overall or “general quality 
of life”. To calculate domains scores, indices of component 
facets summarize the domains to which they belong. Both 
domains and general QL are measured in the positive direc-
tion, that is, higher scores mean better QL.
Emotional factors, such as anxiety and depression, were 
respectively evaluated by Beck Anxiety Inventory (BAI)13 
made up of 21 items and people shall indicate in a four-
point scale the severity of the symptom. Total score varies 
from zero to 63 and provides anxiety intensity evaluation. 
Anxiety level is classified as minimum (0-7), mild (8-15), 
moderate (16-25) or severe (26-63). Depression was evalu-
ated with Beck Depression Inventory (BDI)14, which is a 
self-applied scale, translated and validated for Brazil, made 
up of 21 items contemplating depressive symptoms and cog-
nitive attitudes. Scores for each BDI category vary from zero 
to three, with zero corresponding to lack of depressive symp-
toms and three to presence of more severe symptoms. For 
total score, up to 15 points means lack or minimal presence 
of depressive symptoms, between 16 and 20 points there are 
evidences of mild or moderate depressive symptoms, above 
20 points indicates moderate to severe depressive symptoms. 
Scores between 30 and 63 points mean very severe depres-
sive symptoms.
According to FBSS morphology and treatment methods 
used, in this study patients were divided in two groups: 
group I (n=16) suffering of this complication, and group II 
(n=15) control, but paired in age and social conditions. QL-
related social characteristics, depression and anxiety trends, 
in addition to interindividual variations related to physical 
evaluation, such as painful sensitivity, reflexes and Laségue 
signal were evaluated.

Statistical analysis
Whoqol Group syntax to be used in the software SPSS (Sta-
tistical Package for Social Science) was used. With it, the pro-
gram was able to check, recode and establish domains and 
general QL scores.
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All subjects of both groups were submitted to a single eval-
uation and descriptive analysis was carried out with the 
Excel program. Qualitative dada were analyzed by odds ra-
tio, and ordinal data by non-parametric tests. Significance 
level was 0.05.
Este estudo foi aprovado pelo Comitê de Ética em Pesquisa 
da FAMERP (2384/2010).

RESULTS

Table 1 shows socio-demographic characteristics of groups 
with differences and similarities in several aspects, such as 
pain duration and social losses, loss of job and of ability to 
perform some routine tasks, impairing their daily lives.

Table 1. Socio-demographic characterization of studied groups

Variables Groups n Mean, standard deviation and 
frequency (%)

Age (years) I 16 42.3±5.8

II 15 39.5±3.5

Gender I 16 Female 80 (n=12)

II 15 Female 68 (n=10)

Marital status I
 
 
 

16
 
 
 

Single 18 (n=3)
Married 56 (n=9)
Divorced 18 (n=3)
Widow(er) 8 (n=1)

II
 
 
 

15
 
 
 

Single 20 (n=3)
Married 42 (n=6)
Divorced 31 (n=4)
Widow(er) 7 (n=2)

Pain duration 
(months)

I 16 13.0±0.3 after surgery

II 15 18.5±0.8

Education (ye-
ars)

I 16 8.4±3.0 

II 15 8.0±4.6 

As to pain threshold evaluated with Fischer dolorimeter on 
muscles of patients of both groups, there have been lower 
values for group I indicating lower pain thresholds, how-
ever without statistically significant difference. In both 
groups, dolorimetry was performed on the right and left 
sides (Table 2).
With regard to evaluated patellar and ankle reflexes, they 
were classified in normal, increased, decreased and abol-
ished, observed in group I and presented in figure 1. It could 
be observed that from 16 group I patients, 10 (62.5%) had 
abnormal results, confirming the involvement of this neural 
system.
According to Laségue signal (LS), GI had 11 (68%) patients 
positive on both sides (R & L), 4 (25%) were positive just 
to the left and 1 was bilaterally negative.
With regard to pain perception, mean VAS score was higher 
for GI as compared to GII.
General QL-related variables mean was 50.8 for GI, with 
the physical domain as the most impaired, with score of 
44.1 (Table 3).

Table 2. Mean, standard deviation and significance of dolorimetry on 
quadratus lumborum, vastus medialis, rectus femoris, vastus lateralis, 
gastrocnemius/gemeli, gluteus maximus, gluteus medius, pyriformis 
and abductor muscles, evaluated in all patients.

Dolorimetry (kg/cm2)
Muscles

Group I Group II p value

Mean & standard deviation

RQLP 1.2± 0.6 2.0±0.6 0.06

LQLP 1.5± 0.7 1.9±0.6 0.06

RQLD 1.2± 0.6 1.7±0.4 0.05

LQLD 1.1± 0.5 1.6±0.7 0.07

RVMP 1.1± 0.7 1.2±0.9 0.08

LVMP 1.2± 0.9 1.9±0.6 0.05

RVMD 1.1± 0.7 1.7±0.3 0.06

LVMD 1.9± 0.6 2.5±0.8 0.06

RRFP 1.6± 0.7 2.0±0.5 0.08

LRFP 1.7± 0.4 1.8±0.4 0.06

RRFD 1.7± 0.3 1.8±0.7 0.06

LRFD 1.7± 0.4 2.8±0.4 0.07

RVLP 1.7± 0.3 1.6±0.4 0.06

LVLP 1.7± 0.3 1.4±0.4 0.05

RVLD 1.7± 0.4 2.5±0.4 0.06

LVLD 1.6± 0.3 1.8±0.3 0.06

RGP 1.8± 0.4 1.8±0.4 0.06

LGP 1.5± 0.2 2.0±0.4 0.06

RGD 1.6± 0.4 1.8±0.7 0.08

LGD 1.5± 0.4 2.0±0.4 0.07

RGMAP 1.7± 0.4 1.7±0.3 0.07

LGMAP 1.7± 0.3 1.9±0.5 0.06

RGMAD 1.5±0.2 1.8±0.3 0.07

LGMAD 1.6± 0.4 2.5±0.4 0.08

RGMEP 1.3± 0.6 1.7±0.4 0.07

LGMEP 1.4±0.7 2.0±0.4 0.06

RGMED 1.4±0.7 1.8±0.4 0.05

LGMED 1.6±0.4 1.7±0.4 0.06

RPP 1.6± 0.4 1.6±0.4 0.06

LPP 1.2± 0.6 1.8±0.7 0.07

RPD 1.2± 0.6 2.8±0.4 0.06

LPD 1.2± 0.4 1.8±0.4 0.06

RAP 1.3± 0.3 2.0±0.4 0.08

LAP 1.1± 0.2 1.5±0.5 0.05

RAD 1.4±0.2 1.6±0.4 0.06

LAD 1.4± 0.2 1.8±0.4 0.07

R & LQLP = right and left quadratus lomborum proximalis; R & LQLD = right 
and left quadratus lumborum distalis; R & LVMP = right and left vastus me-
dialis proximalis; R & LVMD = right and left vastus medialis distalis; R & LRFP 
= right and left rectum femoris proximalis; R & ERFD = right and left rectum 
femoris distalis; R & LVLP = right and left vastus lateralis proximalis; R & LVLD 
= right and left vastus lateralis distalis; R & LGP = right and left gastrocnemius 
proximalis; R & LGD = right and left gastrocnemius distalis; R & LGMP = right 
and left gluteus maximus proximalis; R & LGMD = right and left gluteus medius 
distalis; R & LPP = right and left pyriformis proximalis; R & LPD = right and left 
pyriformis distalis; R & LAP = right and left aductor proximalis; R & LAD = right 
and left aductor distalis.
* p<0.05 – statistical non-parametric Mann-Whitney test.
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Beck Anxiety Inventory (BAI) data analysis has shown 
mean of 14.5, considered mild and without significant dif-
ference (p>0.05) between groups. Mean depression (BDI) 
was 17.75, indicating that above 16 there are already signs 
of possible depression. In this statistical correlation, there 
has been difference between groups (p<0.05), which affects 
quality of life of FBSS patients (Figure 2).

Figure 1. Presence of patellar and ankle reflexes referred by group I 
patients (n=16)
RPR = right patellar reflex; LPR = left patellar reflex; RAR = right ankle reflex; 
LAR = left ankle reflex

Table 3. Scores of pain evaluation and quality of life domains, accor-
ding to generic WHOQOL-Bref questionnaire, for both groups

Quality of life domains Group I
Mean & stan-
dard deviation

Group II
Mean & stan-
dard deviation

p 
value

Physical 44.1±13.9 56.4±3.0  0.04*

Psychological 50.0±24.0 51.4±16.7 0.08

Social relations 47.3±21.3 62.0±15.0 0.03*

Environment 62.0±15.5 62.5±16.7 0.08

General quality of life 50.8±18.5 58.0±12.8 0.04*

Visual analog scale 7.0±0.27 5.1±0.26 0.048*
*Statistically significant – p<0.05. Mann-Whitney test.
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Figure 2. Numerical characteristics (mean) of anxiety and depression 
evaluation scores, according to Beck Inventory for group I (n=16) and 
group II (n=15)
BAI = Beck Anxiety Inventory; BDI = Beck Depression Inventory.
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DISCUSSION

The incidence of back surgery failure resulting in return of 
pain has been scarcely studied, however its chronicity has 
been reported by some authors as affecting 15% to 20% of 
individuals15.
Age of BSFS patients included in this study has varied from 
25 to 79 years (mean of 42.3±5.8 years), with pain duration 
of 13 months and moderate intensity (7.0). In a study by 
Teixeira et al.4 indices were similar, being different only with 
regard to gender, which in our study was predominantly fe-
male. With regard to pain threshold there has been no signifi-
cant difference between groups.
Some authors refer a variety of factors which may induce 
BSFS, such as possible spinal nerve root injury, which has 
been surgically decompressed, non-recovery of previous 
trauma being a constant source of nerve or sciatic pain. In 
other cases, scars which may involve nervous roots and induce 
chronic pain, the presence of spinal structural changes which 
are developed above or below a spinal fusion site, recurrent 
herniated disc, spinal or pelvic ligament instability, among 
others; however, to develop an effective treatment plan, it is 
necessary to identify individual variations and the impact on 
their QL18.
So, due to the understanding of possible postoperative com-
plications, there is the need to measure QL, social losses and 
emotional factors to understand the dynamics of the thera-
peutic process and to intervene when necessary, preventing 
the establishment of an abnormal functionality pattern19.
QL is directly related to postoperative recovery of FBSS pa-
tients, especially the physical dimension, according to a study 
of Meneffe et al.20 which reports that the influence of per-
sonal, cultural and affective factors is critical for satisfactory 
recovery and maintenance of adequate QL. The influence of 
those factors on patients with surgical indication may be pre-
dictor of the occurrence and expression of pain21.
North et al.22 have evaluated 102 patients with persistent 
or recurrent pain after back surgery (mean of 2.4 previous 
surgeries) and after a 5-year follow-up they have reported 
relief in 34%; 15% were retired and most have decreased or 
eliminated analgesics consumption. They have also recorded 
better prognosis for young and female patients. These re-
sults suggest that selection criteria for repeated back sur-
geries require further evaluations, together with a review of 
treatment results, and that alternative approaches should 
always be considered. 
Individuals with pain after surgical failure (GI), in our study, 
had significantly higher pain scores (p<0.05) as compared to 
GII. There are few studies investigating emotional factors in 
this population but according to some studies, psychosocial 
factors have significant impact on pain, being often respon-
sible for the chronic use of opioids1,19.
The social profile of this sample was also observed and re-
ferred several social losses for GI (17% unemployment, 18% 
retirement and 65% social security), for which no compara-
tive data were found in other studies.
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Our results suggest that pain complaint in FBSS patients 
negatively interferes with QL and the study of pain should be 
encouraged and prioritized, due to the complexity, subjectiv-
ity and individuality of this subject.

CONCLUSION

Our study has observed moderate and lasting pain in FBSS 
patients. Physical dimension was the most impacted dimen-
sion when QL was evaluated and labor activity was affected. 
There has been high prevalence of depression.
Considering that there are few scientific evidences in global 
evaluation of such patients, knowing involved factors through 
tools and evaluations allows the testing of interventions aim-
ing at improving chronic pain.
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ABSTRACT

BACKGROuNd ANd OBJECTIvES: Transcranial Direct 
Current Stimulation is a neuromodulation method to treat 
neuropsychiatric and other diseases. This study aimed at eva-
luating the effect of this technique on pain and quality of life 
of fibromyalgia patients, in addition to studying brain images 
by Brain Perfusion Scintigraphy before and after procedures.
METHOdS: Prospective, double-blind, randomized, control-
led study with parallel arms evaluated clinically and by CT scan 
with single photon emission (Brain Spect). Sample was made 
up of 20 female fibromyalgia patients divided in two groups 
of 10. Parameters evaluated were quality of life by the pain 
Visual Analog Scale, Quality of Life Questionnaire SF-36, Fi-
bromyalgia Impact Questionnaire and pain level measurement 
on tender points with Fischer’s Algiometer. The effective group 
has received 1.0mA anodal stimulation for 20 minutes in M1 
to the left, cathode positioned on the right supraorbital region 
once a week in a total of 10 consecutive weeks. The Sham group 
received no electric impulses.
RESuLTS: There has been decrease in the Fibromyalgia Im-
pact Questionnaire (55.36 to 35.42; p=0.0059) and the Visual 
Analog Scale (6.05 to 3.60; p=0.0316) scores. There has been 
statistically significant difference (p<0.05) in trigger points me-
asurement in the effective group. For the effective group, the-
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re has been also evidence of statistically significant difference 
in the evaluation of SF-36 (p<0.05) in Functional Capacity, 
Physical and Emotional Aspects domains, where patients have 
increased respective indices after treatment. In Brain Spect, for 
3 effective group patients, there have been significant changes 
in images with decreased biparietal hypoperfusion after proce-
dures. No significant Brain Spect image changes were observed 
in the Sham group.
CONCLuSION: Transcranial Direct Current Stimulation was 
effective for therapeutic pain control and has improved quality 
of life of fibromyalgia patients. Brain Spect has contributed for 
complementary fibromyalgia evaluation.
Keywords: Chronic pain, Electric stimulation, Fibromyalgia, 
Neuromodulation, Scintigraphy.

RESUMO

JuSTIfICATIvA E OBJETIvOS: Estimulação Elétrica 
Transcraniana por Corrente Contínua é um método de neu-
romodulação no tratamento de doenças neuropsiquiátricas e 
outras. O objetivo deste estudo foi avaliar o efeito dessa técnica 
sobre a dor e qualidade de vida em pacientes fibromiálgicos, 
além de estudar imagens cerebrais por Cintilografia de Perfusão 
Cerebral, antes e após procedimentos.
MÉTOdOS: Estudo prospectivo, duplamente encoberto, ale-
atório, controlado, braços paralelos, avaliados clinicamente e 
por tomografia computadorizada de emissão de fóton único 
(Spect Cerebral). Amostra constituída por 20 pacientes do gê-
nero feminino fibromiálgicos, dois grupos de 10, sobre dor e 
qualidade de vida pela Escala Analógica Visual da dor, Ques-
tionário de Qualidade de Vida-SF-36, Questionário sobre Im-
pacto da Fibromialgia e mensuração do nível de dor em pontos 
sensíveis, através do Algiômetro de Fischer. O grupo efetivo 
recebeu estimulação anódica 1,0mA, 20 minutos, em M1 à es-
querda, catodo posicionado na região supraorbital direita, uma 
vez por semana perfazendo 10 semanas consecutivas. O grupo 
Sham não recebeu impulsos elétricos. 
RESuLTAdOS: No grupo efetivo observou-se redução dos 
escores do Questionário de Impacto da Fibromialgia (55,36 
para 35,42; p=0,0059) e da Escala Analógica Visual (6,05 
para 3,60;p=0,0316). Houve diferença estatisticamente signi-
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ficativa (p<0,05) em relação aos valores mensurados dos pon-
tos-gatilho no grupo efetivo. No grupo efetivo observou-se 
evidência de diferença estatisticamente significativa na avalia-
ção do SF-36 (p<0,05), quanto aos domínios de Capacidade 
Funcional, Aspectos Físicos e Emocionais, onde os pacientes 
após o tratamento aumentaram os respectivos índices estu-
dados. No Spect Cerebral foram observadas em 3 pacientes 
do grupo efetivo, modificações significativas nas imagens com 
redução da hipoperfusão biparietal observada antes do tDCS 
e aparecimento de novas áreas com hiperperfusão em núcle-
os da base, após procedimentos. No grupo Sham não foram 
observadas alterações significativas nas imagens dos Spects 
Cerebrais.
CONCLuSÃO: A Estimulação Elétrica Transcraniana por 
Corrente Contínua foi eficaz no controle terapêutico da 
dor e promoveu melhora na qualidade de vida dos pacien-
tes fibromiálgicos. O Spect Cerebral contribuiu na avalia-
ção complementar da Fibromialgia.
descritores: Cintilografia, Dor crônica, Estimulação elé-
trica, Fibromialgia, Neuromodulação.

INTRODUCTION

Fibromyalgia (FM) is a syndrome where patients refer 
chronic widespread pain throughout the body, associated 
to fatigue, sleep disorders (frequently insomnia), mood 
disorders (especially depression) and other clinical mani-
festations1.
Pain is predominantly musculoskeletal, reported as heavy 
and may also present as burning, jumping, “tiring” and 
others, in general with higher intensity at night and in 
the morning at awakening2. Chronic fatigue is described 
as lack of energy, unwillingness to work, muscle weakness 
and mental tiredness2. At clinical evaluation, patients are 
in good general status, with the presence of tender points, 
perceived on different parts of the body2

. In 2010, new FM 
diagnostic criteria were established by the American Colle-
ge of Rheumatology (ACR)3, but previous criteria of 1990 
were not invalidated. New criteria shall meet the three 
following conditions:
1. Widespread Pain Index (WPI) ≥7 and severity symptoms 
(SS) in a scale of ≥ 5 or WPI between 3 and 6 and SS with 
score of ≥9;
2. Symptoms are present at similar level for at least three 
months;
3. Patients have no other disease which could justify the 
sensation of widespread pain4.
According to Brazilian Society of Rheumatology guidelines 
on Fibromyalgia (2004), treatment aims at: relieving pain, 
improving sleep quality and physical fitness, and decrea-
sing fatigue, maintaining or reestablishing emotional ba-
lance and specific clinical control of associated disorders4.
Notwithstanding many advances in FM understanding, 
its treatment is still a challenge with a constant search 
for evidences of effective pharmacological and non-phar-
macological interventions. Low-level electric current has 

been suggested as a useful tool to treat neurological di-
seases and for the rehabilitation of chronic diseases, such 
as: Parkinson’s disease, epilepsy, cerebrovascular diseases, 
stroke and several syndromes, which evolve with chronic 
pain5. A study on transcranial direct current stimulation in 
FM patients has shown significant pain decrease6.
Aiming at bringing new knowledge or at confirming re-
sults of similar experiments, this study has evaluated the 
use of Transcranial Direct Current Stimulation (tDCS) in 
FM patients to clinically measure its effects on pain. In 
parallel, we have evaluated quality of life (QL) as well as we 
have studied brain images of those patients by brain per-
fusion scintigraphy (Brain Spect), before and after tDCS 
procedures.

METHODS

This was a prospective, double-blind, randomized and 
placebo-controlled study on the effects of tDCS on FM, 
clinically evaluated by Brain Spect. SPECT is an abbrevia-
tion for Single Photon Emission Computer Tomography, 
which is a specialized Nuclear Medicine exam to evaluate 
perfusion directly on brain blood flow, providing a pattern 
of human brain tissue images and which indirectly studies 
neuronal activities in the region7.
Data collection and applications were performed in ou-
tpatient setting by an academic and multiprofessional 
team trained on the use of the tDCS device, in the Norte 
Riograndense Institute of Health Research and Teaching 
(IPENS), Natal/RN.
Inclusion criteria were patients with FM, aged between 25 
and 65 years, of both genders and living in the city of 
Natal/RN. Patients were informed about the nature of the 
project and have agreed in participating, allowing the re-
cording of their activities by signing the Free and Informed 
Consent Term (FICT). During the whole project, in both 
groups, there has been no interference with the conven-
tional treatment to which individuals were submitted, so 
they continued using their pharmacological and non-phar-
macological therapies, according to individual situations.
Exclusion criteria were patients with severe cognitive de-
ficits; illiterate; patients with previous and/or family his-
tory of seizures; patients with arrhythmias and pacemaker; 
pregnant and breastfeeding females.
Patients were clinically evaluated with regard to pain cha-
racteristics and QL by the following pain evaluation me-
thods: Visual Analog Scale (VAS); Quality of Life Ques-
tionnaire (SF-36); Fibromyalgia Impact Questionnaire 
(FIQ), tender point pain level measurement by Force Dial 
Algiometer, also known as Fischer Algiometer. All patients 
had their clinical history and physical evaluation recorded 
and attached to individual brochures. All patients included 
in the project were also submitted to Brain Spect before 
and after procedures.
Spect is a simple exam where patients are submitted to 
previous venous puncture and remain for 15 minutes at 
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rest. Liposoluble radiotracers are injected in a forearm 
vein, which have the ability of crossing blood-brain barrier 
and concentrate inside brain cells, proportionally to blood 
supply, including functional demand (brain metabolism)8. 
This study has used the radiotracer HMPAO-99mTc (he-
xamethyl propylene – animaoxine marked with technetium 
radioisotope)9,10. Brain images interpretation brings valu-
able information on blood flow in different brain regions, 
correlating it to the possible metabolic function of these 
areas, with evidences of more or less activity7. Once the 
radiotracer is injected, ideal brain concentration time to 
obtain images is 15 to 40 minutes. After this period, the 
tomographic study was carried out. Brain spect is contrain-
dicated for pregnant and breastfeeding females.
In this study, Brain Spect images were analyzed and com-
pared with the Oasis international normative database, of 
the Segami program11.
With regard to tDCS procedures, two electrodes were ade-
quately positioned on the scalp of patients without causing 
discomfort. The design has involved 20 female partici-
pants, divided in two groups of 10 patients. One group, 
called effective, has received 1.0mA electric impulse, su-
pplied by an electronic unit with direct current control, 
from the Cerebral Electronic Stimulator equipment (CES). 
The other group, called Sham, has not received electric 
impulses. During procedures, patients remained comforta-
bly lying down in adequate beds, with the anodal electro-
de positioned on the scalp, on the superior-lateral face of 
the skull, region corresponding to the left precentral gyrus 
(M1 or Brodman’s area 4) on its medial third.
The cathodic electrode was positioned on the contralateral 
supraorbital region. Between scalp and electrode a rubber 
sponge was placed measuring 3x5cm, previously moistened 
with 0.9% saline. Direct 1.0mA current was applied du-
ring 20 minutes. For the Sham group (control), the same 
procedures were adopted, once a week for 20 minutes, for 
10 consecutive weeks, with the fundamental difference 
that the tDCS device was not turned on. Patients, as well 
as investigator in charge and evaluators, were blind to the 
nature of applied stimulation; only 2 professionals knew 
the group to which patients belonged and the nature of 
applied stimulation. They recorded and filed data obtained 
for follow-up and analysis at the end of the sessions.
Data were recorded and filed for follow-up and scientific 
analysis. Pain intensity by VAS, Questionnaires (FIQ and 
SF-36) and tender point pain level measurement through 
Fischer algiometer and patients’ Brain Spects, before and 
after treatment, were correlated.
Database was developed in XLSX format, and Excel 2010 
was used to build tables, while for figures and statistical 
tests the free statistical software R, version 3.0.0 was used. 
Wilcoxon non-parametric statistical test was used to com-
pare two paired samples12

.
The project was previously filed before the Plataforma Bra-
sil and submitted to the appreciation of the Ethics and Re-
search Committee, Teaching Hospital Onofre Lopes (CEP/

HUOL/UFRN), in compliance with Resolution 196/96 of 
the National Health Council and was approved by CEP/
HUOL 128183 of 10/15/2012.
Tender points pain level measured with Fischer Algiometer 
was carried out on classic sites, according to ACR recom-
mendation as shown in figure 1.

Patient number: ��������

Total:  ��������

Figure 1. Fischer Algiometer measurement points (18 tender points)

RESULTS

Participated in the study 20 female patients, with mean age of 
46.40 years with standard deviation of 10.615 years. Half of 
them were aged up to 48 years.
The effective group has shown statistically significant FIQ di-
fference (p>0.05) before and after treatment with decrease in 
the studied variable (Table 1).

Table 1. Fibromyalgia Impact Questionnaire results before and after 
treatment for both groups

Descriptive 
statistics

Minimum Maximum Median Mean Standard 
deviation

Sham group

Pre-treatment 10.67 84.34 61.93 61.93 24.974

Post-treatment 12.67 85.20 47.65 42.42 28.241

p=0.192

Effective group

Pre-treatment 31.19 76.49 55.53 55.36 14.018

Post-treatment 17.53 60.43 32.26 35.42 12.841

p=0.005

There has been statistically significant difference (p<0.05) 
with regard to trigger-points measured values in the effective 
group (Table 2).
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Table 2. Values of the sum of trigger-points by Fischer Algiometer 
before and after treatment for both groups

Descriptive 
statistics

Minimum Maximum Median Mean Standard 
deviation

Sham group
Pre-treatment 30.60 78.10 48.85 49.92 14.093
Post-treatment 34.30 80.40 49.90 52.38 14.821
p=0.556

Effective group
Pre-treatment 28.00 59.60 48.30 46.24 10.733
Post-treatment 31.30 74.00 54.45 53.14 14.008
p=0.037

There has been statistically significant difference for the effec-
tive group (p<0.05) with regard to pain measured by VAS 
(Table 3).

Table 3. Pain intensity by the visual analog scale before and after 
treatment for both groups

Descriptive 
statistics

Minimum Maximum Median Mean Standard 
deviation

Sham group
Pre-treatment 3.00 10.0 7.50 6.70 2.111
Post-treatment 2.00 9.00 6.00 5.60 2.503
p=0.277

Effective group
Pre-treatment 2.50 9.00 6.00 6.05 2.061
Post-treatment 0.00 6.00 3.50 3.60 1.838
p=0.031

There has been statistically significant difference in SF-36 do-
mains (p<0.05) for the Sham group (control), only on emo-
tional aspects, with increased scores (Table 4).

Table 4. Scores of quality of life questionnaire domains before and 
after procedures for the Sham group

Descriptive 
statistics

Minimum Maximum Median Mean Standard 
deviation

Functional capacity

Pre-treatment 10.00 75.00 20.00 31.00 23.070

Post-treatment 10.00 95.00 32.50 38.00 26.895

p=0.120

Physical aspects

Pre-treatment 0.00 100.00 0.00 22.50 36.228

Post-treatment 0.00 100.00 25.00 47.50 41.583

p=0.123

Pain

Pre-treatment 40.00 90.00 60.00 62.00 13.166

Post-treatment 20.00 80.00 45.00 50.00 23.570

p=0.064

General health status

Pre-treatment 30.00 80.00 62.50 59.00 15.420

Post-treatment 50.00 85.00 62.50 63.50 9.443

p = 0.307

Vitality

Pre-treatment 40.00 65.00 55.00 54.50 6.852

Post-treatment 45.00 80.00 55.00 58.00 10.055

p=0.142

Table 4. Scores of quality of life questionnaire domains before and 
after procedures for the Sham group – continuation

Descriptive 
statistics

Minimum Maximum Median Mean Standard 
deviation

General aspects
Pre-treatment 25.00 75.00 50.00 50.00 15.590
Post-treatment 25.00 75.00 50.00 50.00 16.667
p=1

Emotional aspects
Pre-treatment 0.00 33.33 16.67 16.67 17.566
Post-treatment 0.00 100.00 66.67 60.00 43.886
p=0.033

Mental health
Pre-treatment 36.00 68.00 52.00 51.60 10.741
Post-treatment 36.00 68.00 54.00 54.00 11.963
p=0.399

There has been evidence of statistically significant difference 
in SF-36 evaluation for the effective group (p<0.05) with re-
gard to functional capacity, physical and emotional aspects, 
where patients after treatment have increased the respective 
indices (Table 5).

Table 5. Scores of quality of life questionnaire domains before and 
after procedures for the effective group

Descriptive 
statistics

Minimum Maximum Median Mean Standard 
deviation

Functional capacity
Pre-treatment 20.00 65.00 50.00 48.00 16.364
Post-treatment 50.00 85.00 70.00 68.50 11.068
p=0.014

Physical aspects
Pre-treatment 0.00 75.00 12.50 17.50 23.717
Post-treatment 0.00 100.00 75.00 75.00 31.180
p=0.008

Pain
Pre-treatment 10.00 90.00 55.00 55.00 22.730
Post-treatment 10.00 70.00 40.00 43.00 18.288
p=0.289

General health status
Pre-treatment 50.00 80.00 60.00 63.50 10.554
Post-treatment 40.00 75.00 55.00 58.00 11.106
p=0.523

Vitality
Pre-treatment 30.00 60.00 45.00 46.50 10.014
Post-treatment 45.00 70.00 52.50 53.50 9.144
p=0.098

General aspects
Pre-treatment 25.00 75.00 50.00 51.25 17.129
Post-treatment 12.50 62.50 50.00 47.50 15.366
p=0.429

Emotional aspects
Pre-treatment 0.00 66.67 16.67 26.67 30.633
Post-treatment 0.00 100.00 100.00 80.00 35.833
p=0.013

Mental health
Pre-treatment 44.00 68.00 54.00 53.60 8.044
Post-treatment 32.00 76.00 60.00 58.40 11.345
p=0.124

Brain perfusion SPECT: significant changes in images  Continued...
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Three effective group patients (Figure 2) had significant Brain 
Spect images changes with decreased biparietal hypoperfusion 
observed before tDCS and appearance of new hyperperfusion 
areas in basal ganglia after procedures. There have been no 
Brain Spect images changes for the Sham group.

No change

7

Perfusion change

3

10

8

6

4

2

0

Figure 2. Significant Brain Spect images changes for the effective 
group after tDCS in 3 patients (30%).

DISCUSSION 

This scientific preliminary study with 20 female patients, 
with mean age of 46.40 years has shown statistically signifi-
cant difference for the effective group in FIQ, VAS, Tender 
Points and SF-36 domains: Functional Capacity, Physical 
and Emotional Aspects, with improvement of such indica-
tors as compared to the Sham group.
TDCS is a painless procedure causing just an occasional and 
transient itching sensation on skin below the electrodes. 
The application for 10-20 minutes of electric stimulation 
with intensity of 1 to 2mA does not injure neural tissue13. 
Functional and neuro-image studies have shown that anodic 
tDCS is related to local blood flow change and does not 
cause edema or blood-brain barrier disorders which, in part, 
assures procedure safety6. Anodic stimulation induces sig-
nificant increase in oxy-hemoglobin concentration while a 
negligible effect is observed on the cathode, confirming that 
electric stimulation reaches brain cortex in different ways14.
tDCS is easy to apply and may be used as complementary 
strategy to control pain15. There is also a significant correla-
tion of improvement in QL, evaluated by FIQ changes. The 
highest the score, the highest the impact on QL of indivi-
duals16. tDCS in this study, as compared to FIQ, has shown 
significant effectiveness in decreasing the negative disease 
impact on patients submitted to the treatment, as compared 
to the placebo group. There has been decrease of mean sco-
res in the effective group from 55.36 to 35.42, with expres-
sive change in daily activities performance.
With regard to tender points, the sum of sensitivity scores 
found on Tender Points in this study has significantly incre-
ased for the effective group, with mean increase from 49.92 
to 52.38. tDCS has significantly decreased hypersensitivity 
in these regions as compared to the placebo group. This sa-
tisfactory result was also found by other research centers. 
Randomized double-blind and controlled studies17,18 using 

transcranial stimulation have also shown significant pain in-
tensity decrease in FM patients. A study19 has carried out a 
systematic review in journals such as Medline, PshychUN-
FO, CINAHL and Cochrane Library on the use of rTMS 
and tDCS to treat FM patients pain, and has found pain 
relief in 100% of studies with adequate scientific methodo-
logy using tDCS and in 80% of studies using rTMS.
VAS was representative to help checking pain intensity of 
patients of this study. tDCS in the effective group has con-
siderably decreased pain intensity scores, with mean score 
decrease from 6.05 to 3.60 for patients submitted to stimu-
lation, showing therapeutic benefits. According to Fregni et 
al.6, patients submitted to tDCS with active stimulation on 
M1 have also shown significant pain decrease by VAS6.
The SF-36 questionnaire is an extraordinary tool to evaluate 
QL20. tDCS with regard to SF-36 of this study has influen-
ced factors related to functional, physical and emotional ca-
pacity, has promoted performance and QL improvement for 
the effective group, with mean score increase from 48.00 
to 68.50 in functional capacity domain. In physical aspects 
there has been strengthening with mean score increase from 
17.50 to 75.00. In emotional aspects mean increase was 
from 26.67 to 80.00. These data show QL improvement for 
patients submitted to tDCS. Similar results, however with 
2mA stimulation were also found by other research centers 
using EDCS in FM patients. Riberto et al.20, using simi-
lar procedures, have shown pain decrease and QL improve-
ment. Fagerlund et al.21 have recently published that tDCS 
was effective to treat FM and the results of this study suggest 
that the therapeutic method has strong potential of indu-
cing pain relief in FM patients.
FM patients may present changes in brain perfusion pat-
tern8,9. Brain Spect has been used in scientific research to 
study correlations of brain images in FM patients22. Eric 
Guedj of the Central Service of Biophysique et de Médecine 
Nucléaire in Assistance Publique dês Hôpitaux de Marseille 
and colleagues have investigated specific clinical correla-
tions of functional brain abnormalities using SPECT. Twen-
ty FM patients have presented frontal lobe, cingulated, tem-
poral and cerebellar cortex hypoperfusion23. In our study, 
brain Spect evaluation of the effective group has suffered 
significant changes in brain perfusion in 3 patients, showing 
decreased biparietal hypoperfusion, observed before proce-
dures, and appearance of new images with areas of hyper-
perfusion in basal ganglia after tDCS. Remaining results 
were inconclusive. The Sham group had no significant brain 
images changes.
 
CONCLUSION

tDCS was effective for therapeutic pain control and has 
promoted QL improvement for FM patients, because it re-
presented a valid non-pharmacological option to treat FM. 
Brain Spect images deserve further studies for a better un-
derstanding of results.
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ABSTRACT

BACKGROuNd ANd OBJECTIvES: Several human stud-
ies have shown an inverse relation between pain perception and 
blood pressure. This study aimed at investigating the associa-
tion between musculoskeletal pain report and hypertension in 
a group of workers.
METHOdS: Using a body diagram with image and intensity 
scale (1 to 10), 349 workers (243 males and 106 females) were 
asked about the presence and sensitivity to musculoskeletal pain. 
All were submitted to blood pressure measurement and diagnosis 
of hypertension by the occupational physician.
RESuLTS:One hundred workers (28.7%) have reported some 
type of musculoskeletal pain and from these 12 were hyperten-
sive and 88 normotensive. There has been no difference in mus-
culoskeletal pain prevalence and sensitivity between hypertensive 
and normotensive workers. Notwithstanding the lack of signifi-
cant difference, in average hypertensive workers had higher prev-
alence (38.7% vs 27.7%) and sensitivity to pain as compared to 
normotensive workers (2.3±0.8 vs 2.1±0.9, respectively).
CONCLuSION:It was not possible to confirm in the group of 
studied workers literature evidences that hypertensive individu-
als have lower pain prevalence and sensitivity as compared to 
normotensive individuals. 
Keywords: Analgesia, Hypertension, Pain clinics.

RESUMO

JuSTIfICATIvA E OBJETIvOS: Diversos estudos em huma-
nos têm demonstrado relação inversa entre percepção de dor e 
pressão arterial. O objetivo do estudo foi investigar a associação 

Musculoskeletal pain perception and hypertension*
Percepção de dor musculoesquelética e hipertensão arterial 

Sandra Aires Ferreira1, Eduardo Kokubun2, Sebastião Gobbi2, Rômulo Araújo Fernandes2, Marcos Roberto Queiroga1

*Received from the Department of Physical Education, State University of the Mid-West, Guarapuava, PR, Brazil.

1. State University of the Mid-West, Department of Physical Education, Guarapuava, PR, 
Brazil.
2. Paulista State University Júlio de Mesquita Filho, Department of Physical Education, Rio 
Claro, SP, Brazil.

Submitted in September 17, 2014.
Accepted for publication in February 13, 2015.
Conflict of interests: none – Sponsoring sources: none.

Correspondence to: 
Sandra Aires Ferreira
Rua Simeão Camargo Varela de Sá, 03 - Bairro Cascavel
85040-080 Guarapuava, PR, Brasil. 
E-mail: queirogasa@hotmail.com

© Sociedade Brasileira para o Estudo da Dor

entre o relato de dor musculoesquelética e hipertensão arterial 
em um grupo de trabalhadores.
MÉTOdOS: Utilizando-se um diagrama corporal com imagem 
e escala para intensidade (1 a 10), 349 trabalhadores (243 ho-
mens e 106 mulheres) foram questionados a respeito da presença 
e sensibilidade à dor musculoesquelética. Todos foram submeti-
dos a medidas de pressão arterial e diagnóstico de hipertensão 
arterial pelo médico do trabalho. 
RESuLTAdOS: Cem trabalhadores (28,7%) relataram algum 
tipo de dor musculoesquelética e destes 12 eram hipertensos e 
88 normotensos. Não houve diferença nem na prevalência nem 
na sensibilidade da dor musculoesquelética entre trabalhadores 
hipertensos e normotensos. Apesar da ausência de diferença sig-
nificativa, em média os hipertensos demonstraram maior pre-
valência (38,7% vs 27,7%) e sensibilidade à dor do que os nor-
motensos (2,3±0,8 vs 2,1±0,9, respectivamente). 
CONCLuSÃO: Não foi possível confirmar no grupo de trabal-
hadores estudados as evidências da literatura de que indivíduos 
hipertensos possuem menor prevalência e sensibilidade à dor do 
que normotensos.
descritores: Analgesia, Clínicas de dor, Hipertensão.

INTRODUCTION

Hypertension (HT) and musculoskeletal pain are being in-
creasingly observed in the population1,2. On the one hand, 
HT is considered one major reason for deaths associated to 
cardiovascular diseases3 and, on the other, pain is among non-
lethal disorders mostly leading to incapacities and labor pro-
ductivity losses4.
Although being seemingly different phenomena, investiga-
tions with laboratory animals and humans have shown sound 
association between HT and decreased perception of pain-
ful stimulations5,6. In other words, hypertensive people report 
lower sensitivity to pain (hypoalgesia) as compared to normo-
tensive individuals7.
Considering that pain is a sign which helps protecting the 
body from potential injuries8, which are the implications of 
this relationship for health? The first is the evidence that hy-
poalgesia may be a method to diagnose HT risk of the popu-
lation6. Another implication refers to alert painful signals. In 
this sense, it has been observed that normotensive people, 
with hypertensive first-degree relatives, have shown less sensi-
tivity to ischemia and experimental pain as compared to indi-
viduals without parental history9. So, hypertensive individu-
als or those predisposed to hypertension could show lower 
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sensitivity to classic pain symptoms which woul alert, for ex-
ample, for a myocardial infarction10. It is worth highlighting 
that myocardial infarction cases which were not identified by 
patients before the outcome represent a significant propor-
tion of elderly people deaths11.
An important issue to establish the relationship between pain 
and HT is the way to quantify sensitivity to pain, since this 
is a subjective phenomenon. Most studies evaluating the re-
lationship between hypoalgesia and blood pressure use tests 
inducing pain by means of electrical stimulation on dental 
pulp, temperature (hot, cold) and electrocutaneous stimula-
tion. However, investigations addressing the relationship be-
tween hypalgesia and blood pressure are not limited only to 
the use of experimental designs, that is, that quantify pain 
intensity as from a stimulation (tool) which induces pain. Al-
though in a smaller number, questionnaires and scales are also 
used to investigate pain prevalence and sensitivity12

.
Recently, a relationship between pain and HT was attempted 
using questionnaires to quantify pain presence and intensity. 
One of these studies, of epidemiological character, has shown 
that hypertensive individuals presented up to 60% less mus-
culoskeletal pain as compared to normotensive people13. A 
different study has shown that pain intensity is associated to 
mild, however significant, increase in the prevalence of HT14.
Notwithstanding available literature data, there are no reports 
on whether results on pain and hypertension found in gen-
eral population are repeated in workers. So, the hypothesis of 
this study establishes that workers diagnosed with HT pres-
ent and/or report lower musculoskeletal pain index. In this 
sense, this study aimed at investigating the association be-
tween musculoskeletal pain (prevalence and sensitivity) and 
HT in a group of workers.

METHODS

Participated in the evaluation 349 workers (243 males and 
106 females) from a candy and gums company which has 
approximately 1300 employees distributed in the functions 
of safety, packaging, transportation and administration in 
morning, afternoon and evening shifts.
An evaluation routine was applied during three days of an 
accidents prevention week carried out in the company. All 
workers were invited to voluntarily participate in the evalu-
ation by the ambulatory health team (two nurses and one 
physician). Data were collected as follows: 1) questionnaire 
which, in addition to identification, has also included ques-
tions about the presence of musculoskeletal pain, as well as its 
location and intensity; 2) blood pressure measurement; and 
3) anthropometric measures. Aiming at preventing possible 
omission of information, before any measurement proce-
dure, it was individually stressed that all supplied informa-
tion would be exclusively used for the research and mapping 
of musculoskeletal disorders in the company and that, by no 
means, their names would be disclosed.
After identification of the participant, one standardized ques-
tion was asked to all respondents: “have you felt any body 

pain in the last month?” Complaints were defined by the pres-
ence of pain in muscles or joints, perceived during and after 
labor activity in the period mentioned in the question (in-
cluding evaluation moment). When respondents confirmed 
the presence of pain, the interviewer would present a body 
diagram with pain distribution and location, with two figures 
of the human body in anatomic position, one front and one 
back12. Body diagram reproducibility coefficient (test-retest) 
was estimated in r=0.85, while relative agreement of pain 
distribution was estimated in 88.2. After pain location, the 
respondent was asked about its intensity by observing a scale 
from 1 to 10 where 1 represented mild pain and 10 extremely 
severe pain16.
Blood pressure was checked with two duly gauged mercury 
columns sphygmomanometers (Mercurial®). Four evaluators 
were specifically trained to check such measurements. For 
analysis purposes, mean value of two measures checked on 
right arm respecting a period of 10 minutes in the sitting posi-
tion was used. For blood pressure measurement and diagnosis 
in adults of both genders, we have adopted the recommenda-
tions suggested by the V Brazilian Hypertension Guidelines17. 
So, workers with systolic (SBP) and diastolic (DBP) blood 
pressure equal to or above 140 and 90mmHg, respectively, 
were considered hypertensive, regardless of using or not anti-
hypertensive drugs. To prevent possible classification bias, 
workers considered hypertensive have scheduled consultation 
with the company physician for accurate diagnosis of results 
obtained. It is worth stressing that all workers with high SBP 
and DBP values were confirmed as hypertensive by the labor 
physician. Workers who had been already diagnosed by a phy-
sician and/or who were under regular anti-hypertensive drugs 
were also considered hypertensive, regardless of values mea-
sured during data collection. As from SBP and DBP, mean 
blood pressure (MBP) was calculated according to the follow-
ing formula: MBP = [SBP+(2xDBP)]/3.
Body mass was evaluated with anthropometric scale with 
100g precision (Welmy®) and height was obtained by means 
of a wooden stadiometer with 0.1cm scale. As from body 
mass and height measurements, body mass index (BMI) was 
calculated in kg/m2. Waist circumference (WC) was measured 
twice in the mid-point between the last rib and the iliac crest 
using a flexible Mabis® tape.

Statistical analysis
Analyses were performed with the aid of commercial statisti-
cal package (SPSS, Inc., Chicago, IL – version 13.0), with 
significance level of p≤0.05. Shapiro Wilk test has shown 
symmetry in data distribution. So, descriptive statistics (mean 
and standard deviation) or frequencies, when adequate for 
data presentation, were used. Aiming at comparing mean val-
ues among painless hypertensive (PLH), painful hypertensive 
(PFH), painless normotensive (PLN) and painful normoten-
sive (PFN) groups, Anova two-way (Bonferroni post-hoc test) 
was used. Student’s t test for unpaired data was used to com-
pare between genders. Chi-square test was applied to detect 
percentage values associations and comparisons.
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The study was approved by the Research Ethics Committee 
for Studies with Humans (CEP), Biosciences Institute, Pau-
lista State University (CEP-IB-UNESP) Rio Claro/SP cam-
pus (protocol 1916/2007) according to ethical recommenda-
tions provided in resolution 196/96 of the National Health 
Council. After being informed about tests risks and proce-
dures, subjects have signed the Free and Informed Consent 
Term (FICT).

RESULTS

Participants’ characteristics according to gender are shown 
in table 1. Males represented the most part of the sample 
(69.6%) and were significantly different from females in all 
variables, except for age and BMI. With regard to total sam-
ple, there has been a higher proportion of males with HT 
(7.2%) and pain (17.5%) as compared to females (1.7% and 
11.2%, respectively). The number of workers (100) reporting 
musculoskeletal pain represented 28.7% of the sample, while 
HT was confirmed in 8.9% of the sample.
With regard to total respondents (349) just 3.5% had in 

common HT and pain. Among normotensive individuals 
(91.1%), the relative amount of complaints associated to 
some discomfort was 25.2%. Considering all hypertensive in-
dividuals (31), 38.7% of them had some type of pain (n=12), 
while among normotensive individuals (n=318) pain reports 
were common in 27.7% of cases (n=88).
Workers reporting musculoskeletal pain have classified sub-
jective symptom intensity perception as from a scale from 1 to 
10. Although the analysis has not shown statistical difference 
(p=0.279), mean perception was higher among hypertensive 
(2.3±0.8) as compared to normotensive (2.1±0.9) individuals 
(Table 2). The painless hypertensive group (PLH) had higher 
mean SBP, DBP and MBP values as compared to the painful 
hypertensive group (PFH). This might be due to the fact that 
there were no females in the PLH group. As observed in table 
1, females had significant lower blood pressure values, which 
has contributed to maintain PFH group mean lower. Addi-
tionally, it is possible to observe that hypertensive individu-
als are statistically older, heavier and with larger amount of 
abdominal fat (BM, BMI, WC) as compared to normotensive 
individuals (Table 2).

Table 2. Age, anthropometric variables and reported pain intensity in workers according to blood pressure condition

Groups/Variables Hypertensive (8,9%) Normotensive (91,1%)
PFH (n=12) PLH (n=19) PFN (n=88) PLN (n=230) F p

Pain groups (%) 3.5 5.4 25.2 65.9 0.035* 0.685
Pain intensity 2.3 ± 0.8 2.1 ± 0.9 1.331 0.264
Age (years) 42.3±6.0a 37.3±9.9a 34.6±8.7 33.9±9.6 4.051 0.008
BM (kg) 85.0±9.7a 86.0±12.6a 72.7±14.0 73.6±13.9 7.974 0.000
Height (cm) 166.5±10.0 172.9±7.8b 167.0±9.5 168.9±8.8 3.579 0.014
BMI (kg/m2) 31.0±4.7a 28.7±3.4a 26.0±4.1 25.7±3.9 7.506 0.000
WC (cm) 98.8±11.0a 96.3±9.3a 86.1±11.6 86.2±11.1 7.876 0.000
SBP (mmHg) 144.2±5.5a 150.6±12.2a 118.1±12.9 118.7±12.0 50.130 0.000
DBP (mmHg) 96.0±7.3a 100.9±5.8a 76.4±7.2 76.6±8.1 62.336 0.000
MBP (mmHg) 112.0±6.4a 117.5±5.2a 90.3±8.0 90.6±8.5 72.730 0.000

PFH = painful hypertensive; PLH = painless hypertensive; PFN = painful normotensive; PLN = painless normotensive; BM = body mass; BMI = body mass index; WC 
= waist circumference; SBP = systolic blood pressure; DBP = diastolic blood pressure; MBP = mean blood pressure = [SBP+(2x DBP)]/3.
* Chi-square with continuity correction; aHypertensive ≠ Normotensive; bPLH ≠ PFN.

Table 1. General characteristics of workers according to gender

Variables Males (243) Females (106) Todos (349) p value
Categorical*

 Hypertensive (n & %) 25 (7.2) 6 (1.7) 31 (8.9) 0.001
 Pain report (n & %) 61 (17.5) 39 (11.2) 100 (28.7) 0.001

Numerical**
 Age (years) 34.3±9.6 35.2 ± 9.1 34.6 ± 9.4 0.481
 BM (kg) 78.6±12.8 64.9 ± 12.5 74.5 ± 14.2 0.001
 Height (cm) 172.9±6.2 158.5 ± 6.1 168.5 ± 9.1 0.001
 BMI (kg/m2) 26.3±3.8 25.8 ± 4.7 26.1 ± 4.1 0.341
 WC (cm) 89.6±10.9 81.8 ± 11.2 87.2 ± 11.5 0.001
 SBP (mmHg) 124.8±14 112.9 ± 12.5 121.2 ± 14.7 0.001
 DBP (mmHg) 80.6±10.0 73.8 ± 8.4 78.5 ± 10.1 0.001
 MBP (mmHg) 95.3±10.5 86.8 ± 9.0 92.7 ± 10.8 0.001

BM = body mass; BMI = body mass index; WC = waist circumference; SBP = systolic blood pressure; DPB = diastolic blood pressure; MBP = mean blood pressure 
= [SBP+(2xDBP)]/3.
Comparison between males and females; *Chi-square test with continuity correction; **independent t test; mean ± standard deviation.
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DISCUSSION

This study has evaluated the association between musculo-
skeletal pain and HT in workers. The result has not con-
firmed the hypothesis of the study, which established that 
hypertensive workers would show less musculoskeletal pain. 
Pain prevalence was relatively higher among hypertensive 
workers. From 31 hypertensive, 38.7% had some type of 
pain, while this value was 27.7% for normotensive individu-
als (n=318). This denies results of other studies which have 
shown lower prevalence of pain reports among hypertensive 
as compared to normotensive individuals13,14.
Disagreement with the literature was also observed with re-
gard to reported pain intensity perception. There has been 
no significant difference in pain intensity between hyperten-
sive and painful normotensive workers. Hypertensive work-
ers have reported mean scores of 2.3±0.8 while normoten-
sive have reported 2.1±0.9. Planned experiments to induce 
pain in individuals with different blood pressure values have 
shown that hypertensive individuals or those predisposed to 
HT are less sensitive to painful stimulations5,7,13,14,18-21. The 
design of our study has not induced pain, so it does not 
allow confirming whether hypertensive and normotensive 
individuals, regardless of pain condition, are under hypo-
algesic effect.
Hypertensive workers are statistically older, heavier and have 
more abdominal fat as compared to normotensive. Age and 
obesity, especially that deposited in the abdominal region, 
are risk factors for HT and other metabolic disorders. Both 
WC and BMI are adopted as indicators of adiposity and 
indirectly represent abdominal fat deposits and total body 
fat, respectively22,23.
The number of hypertensive in the sample (8.9%) was low-
er than that reported by population studies24. Additionally, 
there has been a higher proportion of males with HT (7.2%) 
as compared to females (1.7%), which is in line with the 
literature25.
With regard to musculoskeletal pain, workers in this study 
(28.7%) have shown lower prevalence as compared to other 
professional categories, such as bus drivers (61%) and mili-
tary firemen (48.9%)26. With regard to total sample, there 
has been a higher proportion of males with pain (17.5%) as 
compared to females (11.2%). Since workers function was 
not considered to establish a risk profile for pain report, it 
was not possible to assure that males were in this situation 
due to their tasks. However, literature shows that endog-
enous opioids produce higher analgesic effect on females as 
compared to males27. In addition to physiological and bio-
logical factors, the higher proportion of pain reports among 
males may also be influenced by cultural and psychological 
issues28. It is important to stress that risk factors for the de-
velopment of labor pain and injuries are associated to the 
type of task, exposure time, age and ergonomic conditions 
of the workplace29.
One has to admit the existence of substantial evidence show-
ing that pain mechanisms are altered in hypertensive and/or 

predisposed to HT individuals30,31. However, such evidences 
are from experimental studies (inducing pain) which use 
samples of people without defined labor activity, as opposed 
to the workers sample of our study. So, to investigate the 
association between musculoskeletal pain and HT, it is sug-
gested checking whether labor activity is per se a risk for the 
development of injuries which could confuse results. If the 
activity increases the risk of painful symptoms, the develop-
ment of musculoskeletal disorders could occur regardless of 
pressure levels and predisposition to HT.
Blood pressure and pain results found in our study should 
be interpreted with caution. Sample as well as pain deter-
mination and intensity do not allow denying the hypoth-
esis that pain mechanisms are associated to HT, but pave 
the road for other questions on this relationship. We may 
address some limitations which could support this state-
ment. The first is the cross-sectional design, which does 
not allow causality relations and pain self-report, since this 
is a procedure sensitive to individual variations. Second, 
workers were not randomized to participate in the study. 
Third, sample was specific, that is, a group of workers. 
Fourth, participants were not submitted to pain tests (pain 
induction), but rather they were asked about the presence 
of the phenomenon. Fifth, studies showing higher preva-
lence of musculoskeletal pain in hypertensive individuals 
have investigated larger samples13,14. Lastly, further stud-
ies are needed for hypertension, pain and physical activ-
ity relationship, since there are sound evidences that the 
practice of exercises is associated to decreased sensitivity to 
pain32,33. This way, physical activities could potentiate hy-
poalgesic effects in hypertensive individuals. Information 
obtained with workers and the coordinator of the Inter-
nal Committee for Accidents Prevention (CIPA) allowed 
concluding that labor activity performed by participants 
is basically manual (packaging and transportation), that 
most people come to work walking or riding bikes and that 
the company offers locally three weekly sessions of labor 
gymnastics lasting 15 minutes each34. However, since this 
was not the object of the study, one cannot state that daily 
physical activity (work and transport) could have affected 
HT and pain sensitivity relationship.

CONCLUSION

As opposed to the literature, hypertensive workers of our 
study have not shown differences in prevalence or sensitiv-
ity to musculoskeletal pain, as compared to normotensive 
workers, denying the hypothesis of the study.
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ABSTRACT

BACKGROuNd ANd OBJECTIvES: Approximately 60% 
of chronic pain individuals complain of sexual dysfunction, the 
prevalence of which varies from 20 to 88%. Among sexual com-
plaints most reported by elderly females there are low interest, 
difficult vaginal lubrication and inability to reach orgasm. This 
study aimed at checking the prevalence of sexual dysfunction 
among long-lived females with chronic pain and at describing 
interfering factors.
METHOdS:This was a descriptive, analytical and cross-section-
al study with females above 80 years of age. Data were collected 
on demographics, comorbidities and use of drugs, in addition to 
chronic pain evaluation and measurement and identification of 
sexual dysfunctions by the Short Personal Experiences Question-
naire.
RESuLTS: Participated in the study 32 elderly females, with 
mean age of 87 years, most of them widows, with less than 4 
years of education, good self-reported health, without sexual 
partner and with primarily osteoarthritis-induced nociceptive 
pain.The prevalenceof sexual dysfunctionwasfoundtobe 78% 
ofelderlywithchronicpainwith a mean score of7. Major reason 
for sexual inactivity was lack of a partner. In approximately 
28.1% it was observed that chronic pain would interfere with 
sexuality. It was also observed that no elderly female had been 
previously addressed as to their sexuality, although 68.8% have 
stated that would have liked to be addressed.
CONCLuSION:Chronic pain was considered a factor interfer-
ing with sexual practices of studied long-lived females, suggest-
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RESUMO

JuSTIfICATIvA E OBJETIvOS: Cerca de 60% dos indivíduos 
com dor crônica queixam-se de disfunção sexual, cuja prevalência 
varia de 20 a 88%. Entre as queixas sexuais mais relatadas entre as 
idosas estão o baixo interesse, a dificuldade de lubrificação vaginal 
e a incapacidade de alcançar o orgasmo. O objetivo deste estudo 
foi apurar a prevalência de disfunção sexual entre as idosas longe-
vas com dor crônica, e descrever os fatores de interferência. 
MÉTOdOS: Foi realizado um estudo descritivo e analítico de 
corte-transversal, com indivíduos acima de 80 anos, do gênero 
feminino. Foram coletados dados sócio-demográficos, de comor-
bidades e uso de fármacos, além da avaliação e mensuraçãoda dor 
crônica e apuraçãodas disfunções sexuais através do Short Person-
alExperiencesQuestionnaire. 
RESuLTAdOS: Participaram do estudo 32 idosas com média 
de idade de 87 anos, a maioria viúva, com menos de 4 anos de 
escolaridade, boa saúde autorreferida, sem parceiro sexual, e com 
dor crônica prevalentemente nociceptiva por osteoartrite. A pre-
valência de disfunção sexual encontrada foi de 78% das idosas 
com dor crônica, com pontuação média de 7. A principal causa 
da inatividade sexual foi a ausência de um parceiro. Em cerca de 
28,1% observou-se que a dor crônica interferia na sexualidade. 
Tambémse observou que nenhuma idosa fora abordada anteri-
ormente quanto a sua sexualidade, apesar de 68,8% delas terem 
afirmado que gostariam de já ter sido abordadas. 
CONCLuSÃO: A dor crônica foi considerada um fator que inter-
feria na prática sexual das idosas longevas estudadas, sugerindo que 
esse quadro possa comprometer a sexualidade no envelhecimento. 
descritores: Disfunção sexual fisiológica, Dor crônica, Geria-
tria, Saúde do idoso, Sexualidade.

INTRODUCTION

Life expectation is increasing worldwide and with it, the prev-
alence of chronic problems is also increasing among aging 
individuals, such as chronic pain presentations1.
Approximately 60% of individuals with chronic pain com-
plain of sexual dysfunction1. Among major complaints, there 
are: position during sexual intercourse, lack of libido, fear 
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of pain exacerbation, depression, relationship problems and 
confidences. Typical intercourse positions may compress or 
hyper-stretch a painful point, worsening pain intensity and 
making sex a pain triggering factor2.
Other chronic pain consequences, such as depression, anxiety, 
social isolation, sleep disorders, moving and walking difficul-
ties and self-evaluation impairment also affect general patients’ 
health and sexual wellbeing3. Drugs used to control pain are 
also related to decreased libido and inability to reach orgasm4. 
Opioid analgesics and selective serotonin reuptake inhibitors 
antidepressants are commonly associated to decreased libido5. 
Previous surgical or radiotherapeutic procedures may also 
trigger pain processes during sexual intercourse6.
Sexual health is a key-element for general health and qual-
ity of life (QL)7. Being sexually active may provide physical 
benefits, such as cardiovascular health8, improved physical ex-
ercise, decreased pain sensitivity, and psychological benefits, 
such as decreased depression, general wellbeing and QL im-
provement9 and increased longevity10. One third of Ameri-
cans between 75 and 85 years of age report being sexually ac-
tive and that physical health is more soundly related to sexual 
activity than age itself11. In addition to chronic pain, other 
medical and psychological causes, changes in body image, de-
creased sensitivity, lack of partner and religious and cultural 
habits may decrease sexual activity of the elderly11. Advanced 
age and poor health are negatively associated to the inability 
of being sexually active12.
Sexual dysfunction is common among elderly females, with 
prevalence varying from 20 to 88%13,14. This could also sig-
nificantly affect self-esteem and QL15,16. Most important 
complaint related to such dysfunction is low sexual interest, 
difficult vaginal lubrication and inability to reach orgasm11. 
Discomfort during sexual intercourse is a common meno-
pausal problem. Anxiety may induce dyspareunia due to de-
creased blood flow to the vagina. Decreased vaginal lubrica-
tion may cause more tissue irritation and friability, and may 
result in pain or abdominal discomfort5.
Notwithstanding the relative frequency of sexual dysfunc-
tions, few males and females report such complaints to health 
professionals17. Just approximately 30% of physicians regu-
larly ask about sexual activity of their patients, especially male 
patients. Major barrier reported by 53% of physicians is the 
fact of considering the subject embarrassing or fear of offend-
ing patients, in addition to lack of time during consultations 
and especially lack of academic qualification to treat sexual 
problems. The market of drugs and devices to treat sexual dys-
function is increasing and this, in part, increases the demand 
for health services access. The subject sexuality is virtually in-
existent in elderly basic attention18.
So, since determinants of sexual problems among elderly fe-
males are multifactorial, studying their multiple factors would 
have scientific merit and could help the orientations given by 
medical attention to elderly females.
This study aimed at identifying the prevalence of sexual dys-
function among long-lived females with chronic pain and at 
describing factors interfering with that dysfunction, suppos-

ing that negative society attitudes about aging and sexuality, 
especially among long-lived females, would represent a major 
challenge.

METHODS

Observational, descriptive and cross-sectional study carried out 
as from the “Long-Lived Project” of the Discipline of Geriat-
ric and Gerontology (DIGG), Federal University of São Paulo 
(UNIFESP). This is an observational longitudinal study in the 
city of São Paulo, started in 2011, with community long-lived 
people, with 80 or more years of age, of both genders, without 
cognitive impairment, able to walk without the help of third 
parties and with no diagnosis of potentially severe or fatal dis-
ease. Elderly with limiting sensory deficits, cognitive deficit or 
debilitating clinical diseases were excluded.
Inclusion criteria were long-lived people with chronic pain 
lasting for 6 months or more, and intensity equal to or above 
3 by the numerical scale. Evaluation period was from February 
2010 to December 2012. All patients included in the study 
have signed the Free and Informed Consent Term (FICT).
Interviews were carried out with questions regarding socio-
demographic data (age, marital status, religion and education 
level), functionality profile for daily life activities19,20, and use 
of drugs to treat chronic pain that interfere with sexual func-
tion, such as serotonin reuptake inhibitor antidepressants, 
opioids and anticonvulsants. We have also evaluated pain as 
to location, frequency, character, triggering and attenuating 
factors, nature according to physiopathogenesis (nociceptive, 
neuropathic, mixed or psychogenic). To measure pain inten-
sity pain verbal description scale (VS) (mild, moderate and 
severe) and pain verbal numerical scale (VNS) (0-10) were 
used.
Questions regarding elderly general health self-perception 
and regarding pain interference with their sexual practice 
were asked, in addition to questions about reason for sexual 
decrease or inactivity. The Short Personal Experiences Ques-
tionnaire (SPEQ) was applied. This is a tool validated for the 
Portuguese language21 and made up of nine questions ad-
dressing libido (one question), sexual responsiveness (three 
questions), sexual activities frequency (one question), feelings 
regarding partner (two questions), partner sexual difficulty 
(one question) and pain during penetration (one question), 
making up a structured and concise questionnaire. This ques-
tionnaire has been especially used in studies with menopausal 
females, allowing the evaluation of the presence of sexual dys-
functions and associated factors, but it is also used for indi-
viduals of different ages and menopausal states, regardless of 
the presence or not of sexual partner and regardless of the 
type of relation, whether heterosexual or homosexual22,23.

Statistical analysis
Statistical program R, version 2.15.2 was used for statistical 
analysis. For quantitative variables (numerical) some summa-
ry-measures were calculated, such as mean, median, mini-
mum and maximum values and standard deviation. Quali-



50

Santos AM, Santos FC and Cendoroglo MSRev Dor. São Paulo, 2015 jan-mar;16(1):48-52

tative variables (categorized) were analyzed by absolute and 
relative frequencies calculation.
This study was approved by the Research Ethics Committee, 
UNIFESP/EPM - CEP 443.760.

RESULTS

We have observed mean age of 87 years (standard deviation of 
4.6 years), varying from 80 to 100 years, being most widows 
(59.4%), (21.9% single, 15.6% married and 3.1% separated), 
and with mean education level of 3.1 years. Only 18 elderly 
females have reported their religion, being 66.7% catholic, 
22.2% evangelists, 5.6% spiritualists and 5.6% Mormons 
(Table 1).

Table 1.Sample characterization

Age (years) n 32

Mean 87.0

Median 86.0

Minimum-maximum 80.0-96.0

Standard deviation 4.6

Education (years) n 32

Mean 3.1

Median 3.5

Minimum-maximum 0.0-10.0

Standard deviation 2.0

Marital status Single 7 21.9%

Married 5 15.6%

Separated 1 3.1%

Widow 19 59.4%

Total 32 100.0%

Religion Catholic 12 66.7%

Evangelist 4 22.2%

Spiritualist 1 5.6%

Mórmon 1 5.6%

Total 18 100.0%

With regard to chronic pain, 87.5% had nociceptive pain, 
3.1% neuropathic pain and 9.4% mixed pain and, accord-
ing to its intensity a median of 8.0 was obtained with VNS. 
Considering pain etiology, 71.9% had osteoarthritis-related 
pain, 6.3% had myofascial syndrome and 21.9% other types 
of pain, such as headache, radiculopathy, fibromyalgia, bone 
fracture sequelae, post-herpetic neuralgia, post-trauma mus-
cle injury sequelae and rotating cuff injury.
As to drugs interfering with sexual function, it was observed 
that 12.5% used opioid analgesics, 37.5% some type of an-
tidepressant (duloxetine used by 6.3% of the elderly, sero-
tonin reuptake inhibitor by 18.8% and tricyclic by 12.5%), 
6.3% some anticonvulsant and 62.5% would use no such 
drugs. Approximately 28.1% of the elderly have reported that 
chronic pain interfered with sexual activity, and no elderly 
female in the sample referred having been asked before about 

sexuality, although 68.8% would have liked to be approached 
at some moment of their lives about sexuality. As to general 
health self-perception, 3.1% of the elderly have evaluated 
their health as excellent, 50.0% as good, 37.5% as regular 
and 9.4% as poor (Table 2).

Table 2. Distribution of functionality, health self-evaluation and use of 
analgesic drugs, adjuvants or not

Basic daily life 
activities 

Mean score 5.4

Median 5.0

Minimum-maximum 5.0-6.0

Standard deviation 0.5

Instrumental daily life 
activities 

Mean score 24.1

Median 25.0

Minimum-maximum 17.0-27.0

Standard deviation 2.8

Health self-
evaluation

Excellent 1 3.1%

Good 16 50.0%

Regular 12 37.5%

Poor 3 9.4%

Total 32 100.0%

Opioid analgesic No 28 87.5%

Yes 4 12.5%

Total 32 100.0%

Antidepressant Duloxetine 2 6.3%

Serotonin reuptake inhi-
bitor

6 18.8%

Tricyclic 4 12.5%

No antidepressants 20 62.5%

Total 32 100.0%

Anticonvulsant No 30 93.8%

Yes 2 6.3%

Total 32 100.0%

Pain interference 
with sexual activity

No 23 71.9%

Yes 9 28.1%

Total 32 100.0%

SPEQ questionnaire was applied to the whole sample. It was 
observed that in the last month, the vast majority of elderly 
females (81.3%) had no sexual activity whatsoever (mastur-
bation, excitation and/or penetration) (Table 3), 9.4% had 
sexual activity less than once a week and 9.4% had twice or 
more a week. About the frequency of sexual fantasies and 
thoughts and/or sexual desire in the last month, 46.9% have 
never had them, 43.8% had them less than once a week, 
3.1% once to twice a week, and 6.3% had them several 
times a week.
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Table 3. Sexual dysfunctions according to Short Personal Experien-
ces Questionnaire

Sexual activity 
frequency (a)

Never n
26

%
81.3

Less than once a week 3 9.4

Once to twice a week 1 3.1

Several times a week 2 6.3

Frequency of 
fantasies (b)

Never 15 46.9

Less than once a week 14 43.8

Once to twice a week 1 3.1

Several times a week 2 6.3

Stimulation score (c) Score

Mean 2.3

Median 2.0

Minimum-maximum 1-4

Standard deviation 1.1

Satisfaction score (d) Score

Mean 2.7

Median 2.0

Minimum-maximum 1-6

Standard deviation 2.0

Orgasm score (e) Score

Mean 2.6

Median 2.0

Minimum-maximum 1-6

Standard deviation 1.7

Sexual partner in the 
last month

No N
29

%
90.6

Yes 3 9.4

Partner score 2 1 33.3

6 2 66.7

In love score 3 1 33.3

6 2 66.7

Score according 
to sexual partner 
problem

1 1 33.3

2 1 33.3

6 1 33.3

Penetration No 30 93.8

Yes 2 6.3

Total 32 100.0

Score of pain during 
penetration

1 1 50.0

3 1 50.0

Total 2 100.0

(a) frequency the elderly had any sexual activity (masturba-
tion, excitation and/or penetration), in the last month, (b) 
frequency the elderly had sexual fantasies and thoughts and/
or sexual desire in the last month, (c) score given to the fre-
quency she felt stimulated or excited (with lubricated/moist 
vagina), (d) score given to sexual activity satisfaction, (e) score 
given to orgasm intensity during sexual activity.

Among those practicing some type of sexual activity (Table 2), 
we have asked the frequency of being stimulated or excited and 
12 elderly gave scores varying from1 to 4 (mean 2.3). Sexual 
activity satisfaction score has varied from 1 to 6 (mean 2.7), and 
that attributed to orgasm frequency has varied from 1 to 6 (mean 
2.6). Only 9.4% have reported having partner in the last month. 
All elderly females have reported heterosexual preference and 
6.3% have reported sexual activity with penetration. According 
to SPEQ, 78% of elderly females had sexual dysfunction (mean 
score of 7).

DISCUSSION

There are few studies on elderly sexuality, especially those long-
lived, with more than 80 years of age.
Our study, with participation of very old females (mean of 87 
years), has observed that more than 70% were widows, single or 
separated, and had no sexual partner, so this could have been the 
major reason of observed sexual inactivity. Some authors have al-
ready observed that widowhood was the primary cause of sexual 
inactivity among elderly females24. Goh et al.25 in a study with 
elderly people in Singapore have found significant sexual activity 
decrease with age.
With increased age, the presence of sexual partner may be a pro-
tecting factor against sexual inactivity26,27. In a study with elderly 
females up to 79 years of age, it was observed that those sexually 
happier were those with sexual partner16.
In our sample, with regard to general health self-perception by 
chronic pain elderly females, 50% have considered their health 
as good, in spite of mean chronic pain intensity being severe 
(NS=7.8) and of infrequent sexual practice. Lindau and Gavrilo-
va7, analyzing two large population studies, have stated that 
among long-lived people there is a positive correlation among 
health, presence of partner and sexual activity. Other studies 
have shown the relationship between being sexually active and 
general health status11,12,26.
With regard to chronic pain, 28% of the elderly have stated that 
the symptom could impair sexual life and such percentage is con-
sidered significant. Some studies have shown the negative effect 
of pain on sexual function. A study involving young females with 
ankylosing spondylitis has observed high prevalence of sexual 
dysfunction, possibly due to high depression levels, decreased 
functionality, poor pain control and worsened QL28. A different 
study has shown that better sexual function could improve pain 
control29.
As to drugs potentially interfering with sexual function, it was 
observed that elderly females part of this study used them fre-
quently (12.5% used opioid analgesics, 37.5% antidepressants 
and 6.3% anticonvulsants), and sexual dysfunction may be 
considered a common antidepressant adverse effect30. McCall-
Hosenfeld et al.16 have observed that sexually happier elderly fe-
males were those older, married and with partner, and also those 
emotionally healthy not under selective serotonin reuptake an-
tidepressants.
We have also observed that most females had no sexual activ-
ity whatsoever (masturbation, excitation and/or penetration) in 
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the last month. With regard to sexual responsiveness, most have 
given low scores for stimulation/excitation, sexual satisfaction 
and orgasm frequency. Lindau et al.11 have observed that major 
sexual dysfunction among the elderly were inability to reach or-
gasm, in addition to low sexual desire and difficult lubrication. 
Masturbation prevalence decreases with age, but according to 
some authors11, sexuality is not dramatically decreased with age.
From total sample, only 6.3% had sexual activity with penetra-
tion and it has already been observed that vaginal penetration 
importance increases with aging31.
It has been observed that sexual dysfunction rate among the el-
derly varies from 42 to 88%13. And partner availability is impor-
tant factor for sexual function, especially for the elderly32. SPEQ 
questionnaire about sexuality has a score with cutoff point equal 
to or below 7 to consider the presence of sexual dysfunction and 
here, using this tool, we had mean of 7 points, being that 78% of 
the sample were considered with sexual dysfunction. In the tran-
sition from early to late menopause, the percentage of females 
with SPEQ with low sexual function increases a lot, varying from 
42 to 88%33. According to international literature, sexual dys-
function prevalence is high with aging, and in spite of this, sex-
ual abstinence is not an unavoidable consequence of time, and 
a high proportion of males and females remains sexually active 
until the end of their lives34. Decreased sexual function in the 
elderly seems to be more a response to several stressors in other 
factors, which go from physical health to intimate relationship35.
It is interesting in our study that no elderly female had been al-
ready asked about sexuality, and we have also observed that most 
(68.8%) would have liked to be previously asked. This might 
have occurred because most physicians consider sexual dysfunc-
tion “natural” to aging itself and not as a possibly changeable 
medical condition33.
Life expectation is increasing, especially in Brazil, so it would be 
necessary to maintain elderly people functional and happy until the 
end of their lives, in all functions, including sexuality, which may be 
considered an important QL aspect, thus it cannot be overlooked.
Major limitations of this study were small sample size and the 
performance of just descriptive analyses of long-lived females of 
the community. However, our study may contribute with novel 
scientific data in Brazil. Our data reinforce the issue that physi-
cians should address sexuality during consultations, even with 
very old people, valuing chronic pain as interfering with indi-
vidual’s sexual activity.

CONCLUSION

In our sample, most long-lived females with chronic pain pre-
sented with sexual dysfunction, according to SPEQ tool, and 
major cause of reported sexual inactivity was the lack of a part-
ner. Chronic pain was described and a factor interfering with 
sexual practice of studied elderly females, fact which ends up 
further impairing sexuality during aging.
In light of such findings, it is suggested that health professionals 
address sexuality during medical consultations involving elderly 
females, not forgetting to include in such approaches also long-
lived females.
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ABSTRACT

BACKGROuNd ANd OBJECTIvES: For most cases, tem-
poromandibular disorders should be treated by a non-invasive, 
interdisciplinary and integrative process. In traditional Chinese 
medicine, acupuncture is an excellent tool aiming at treating and 
healing this disease. This study was a critical literature review to 
observe the efficacy of traditional Chinese acupuncture to treat 
muscular temporomandibular disorders and to identify primary 
acupoints. 
CONTENTS: Pubmed, LILACS, Scielo and Cochrane data-
bases were queried to identify scientific articles relevant for the 
study. Articles were selected from January 2000 to May 2013. A 
total of 125 articles were found and 21 were included. Acupunc-
ture treatment alone or as additional therapy, or even compared 
to other techniques, was superior and effective to improve pain 
and function of patients with temporomandibular disorders and 
most commonly used acupoints were IG4, E6, E7 and F3.
CONCLuSION: This study has shown that acupuncture is a 
technique recommended by national and international literature 
to treat muscular temporomandibular disorders, promoting pain 
relief and/or total intensity, improvement of joint movements 
and oral function and decrease of masticatory muscles hyperac-
tivity.
Keywords: Acupuncture analgesia, Acupuncture points, Facial 
pain, Temporomandibular disorder syndrome, Temporoman-
dibular joint disorder.
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RESUMO

JuSTIfICATIvA E OBJETIvOS: Na grande maioria dos ca-
sos, o tratamento das disfunções temporomandibulares deve ser 
um processo não invasivo, interdisciplinar e integrativo. Dentro 
da medicina tradicional chinesa, a acupuntura é uma ótima fer-
ramenta que visa a terapia e cura dessas doenças. O objetivo deste 
estudo foi conduzir uma revisão crítica da literatura para verifi-
car a eficácia da acupuntura tradicional chinesa no tratamento 
da disfunção temporomandibular do tipo muscular, bem como 
identificar os principais acupontos. 
CONTEÚdO: Foi realizada uma pesquisa nas bases de dados 
Pubmed, LILACS, Scielo e Cochrane para identificar artigos 
científicos relevantes para o estudo. Os artigos foram seleciona-
dos no período de janeiro de 2000 a maio de 2013. Encontrou-se 
um total de 125 artigos, sendo que 21 foram incluídos. O trata-
mento de acupuntura isolado ou como terapia complementar, 
ou ainda comparado com outras técnicas, se mostrou superior e 
eficiente na melhora da dor e da função de pacientes com disfun-
ção temporomandibular, e os pontos de acupuntura mais citados 
foram IG4, E6, E7 e F3. 
CONCLuSÃO: Este estudo demonstrou que a acupuntura é 
uma técnica recomendada pela literatura nacional e internacio-
nal para o tratamento de disfunções temporomandibulares de 
origem muscular, promovendo alivio e/ou redução total da in-
tensidade dolorosa, melhora nos movimentos mandibulares e na 
função oral e diminuição da hiperatividade muscular dos mús-
culos da mastigação.
descritores: Analgesia por acupuntura, Dor facial, Pontos de 
acupuntura, Síndrome da disfunção da articulação temporoman-
dibular, Transtornos da articulação temporomandibular.

INTRODUCTION

Orofacial pain is associated to head, face and neck soft tissues 
and may be defined as dysfunction and pain affecting sensory 
and motor transmission in the trigeminal nervous system1. 
Among pains affecting this region there are temporomandibu-
lar disorders (TMD) which represent a collective term related 
to a group of musculoskeletal and joint problems which af-
fect the temporomandibular joint (TMJ) and associated struc-
tures1,2. TMD may present as facial pain, stiffness sensation, 
joint sounds (clicks), deviation of mandibular midline, re-
stricted movements and pain during function3. Among such 
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disorders, one should stress myofascial pain, which has been 
documented as the most prevalent disorder in this region1,2 and 
may affect individuals’ routine to a greater or lesser extent4-6.
Current interventions to manage TMDs involve therapies 
with muscle relaxant plates, drugs, physiotherapy, self-care 
guidance and education and surgeries7,8. Noninvasive or even 
nonsurgical therapies are the most widely used and prescribed 
therapies and according to the literature they have been very 
successful to date9.
Studies have shown that 74% of patients with TMD look 
for conservative, more alternative and complementary 
therapies, especially looking for manual therapies, massage 
therapy and acupuncture10,11. Acupuncture is indicated and 
effective to manage TMD, based on pain decrease mecha-
nisms, anti-inflammatory properties and with endocrine 
neuro-hormonal effects9,11.
The Traditional Chinese Medicine (TCM) is an energet-
ic medicine, that is, it is based on the existence of an en-
ergetic structure beyond the physical body, and states that 
in our body the energy circulates by channels or meridians 
which, when punctured, reorganize the energetic circulation 
throughout the body. Disease, in turn, is always a disorganiza-
tion of the functional energy which controls and dynamizes 
organs. Chinese philosophical conception about the universe 
is based on three basic pillars: Yang/Yin theory, five move-
ments and Zang Fu (organs and viscerae)12,13.
Acupuncture aims at managing and healing diseases by the 
application of skin stimuli with the insertion of needles on 
specific points called acupoints14,15. This is also a reflex ther-
apy where the stimulation of one area acts on other(s). For 
such, it primarily uses nociceptive stimuli14,15.
This study aimed at carrying out a critical literature review, 
in Portuguese and English, to check the efficacy of traditional 
Chinese acupuncture to treat muscle-type TMD, as well as at 
identifying major acupoints which will help guiding clinical 
approaches of acupuncture professionals.

CONTENTS

PubMed, LILACS, Scielo and Cochrane (including Central 
Cochrane) databases were searched to identify scientific ar-
ticles relevant to the study. Articles were selected from Janu-
ary 2000 to May 2013 using the following keywords (DeCS 
Descriptors in Health Science): Temporomandibular Disor-
der AND Acupuncture OR Chinese Acupuncture OR Acu-
puncture Techniques, in Portuguese and English languages. 
After the search, a previous screening of articles was carried 
out, based on articles title and abstract, excluding possible 
publications unrelated to the subject. Then, criteria for the 
final selection of articles were applied. Table 1 shows the re-
sults of the search.

Studies selection criteria
Controlled randomized studies, cohort clinical trials, clinical 
studies, case-control studies, cross-sectional studies and case 
series reports having in their methodology the application of 

different acupuncture techniques, types of used points and 
meridians, were included. Case reports, systematic literature 
reviews and literature reviews were excluded.
Inclusion criteria were limited to studies where participants 
were:
• Humans of both genders, aged between 18 and 80 years;
• Individuals diagnosed with muscle-type TMD, meeting the 
following criteria:

Criteria for muscle TMd1,6

Myofascial pain in masseter and/or temporal masticatory 
muscles:
• Pain on mandible, temple or ear region in the last month;
• Pain modified with movement, function or parafunction;
• Report of family pain at masseter or temporal muscle palpation;
• Individuals with our without mouth opening limitation;
• Individual with muscle pain caused by systemic diseases, 
patients with toothache, individuals with psychological disor-
ders previously identified and individuals with recent history 
of face and neck trauma were excluded.
Relevant data were part of studies where acupuncture pro-
tocols were applied to patients with muscle-type TMD and 
whose results were mentioned in the study.

data collection
A reviewer has selected articles as from abstract data and in 
cases when abstracts were unavailable, through title infor-
mation. Relevant data for this stage were type of study and 
sample profiles. Selected articles should also meet all selection 
criteria in their complete publication.

Articles review
The next step was to evaluate selected articles to determine 
their internal and external validity. If there was inadequate 
information not allowing criteria evaluation, the author 
would be contacted by e-mail to explain study design and 
characteristics.
We have found 125 potential scientific articles. After analyz-
ing the abstract, 21 articles were selected to be fully evaluated.
One hundred and four articles were excluded from the study 
for not meeting inclusion criteria. Among them, 25 articles 
were dated before 2000, five were excluded for being a single 

Table 1. Result of the search carried out in different literature data-
bases.

Databases Results Initial 
selection 
by title

After applying 
inclusion and 

exclusion criteria
PubMed 116 67 20
LILACS 07 03 02
Scielo 01 01 00

Cochrane (including 
Central Cochrane)

01 00 00

Subtotal 125 71 21

Repeated articles 01 01 01

Total 124 70 21
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clinical case report, two articles had no relevant results and 
just clinical observations and five articles were not written in 
the defined standard language (two in Spanish, one in Ger-
man and two in Chinese). A total of 54 articles were excluded 
for not matching the theme proposed by this review.

The 21 selected articles are shown in table 2. Most articles are 
in English being just two in Portuguese.
Tables 2 and 3 show major features of included studies, such 
as studied disease, primary treatment (treatment recommend-
ed and treatment of choice for the case), additional treat-

Table 2. Summarized information of articles about treatment, number of sessions and number of evaluated patients

Authors Studied 
disease

Primary treatment Additional treatment Number of pa-
tients

Acupuncture 
sessions

Ferreira, de Oliveira, 
Guimaraes, et al.16

Chronic TMD Muscle relaxant plates To compare real laserthe-
rapy to placebo laser in 

acupuncture points

14 (7 for each 
group)

12

Ritenbaugh, 
Hammerschlag 
Dworkin, et al.17

Chronic TMD Muscle relaxant plates Compare Traditional 
Chinese Medicine (acu-
puncture, phytotherapy, 
massage) to guidance

168 (84 for each 
group)

20

Vicente-Barrero, Yu-
Lu, Zhang, et al.18

TMD Compare acupuncture with Muscle rela-
xant plates 

None 20 (10 for each 
group)

15

Itoh, Asai, Ohyabu, 
et al.19

Chronic TMD Compare real trigger points needling to 
placebo (sham)

None 16 (8 for each 
group)

5

Borin, Corrêa, Silva, 
et al.20

TMD Compare acupuncture with control (no 
treatment)

None 40 (20 for each 
group)

10

Borin, Corrêa, Silva, 
et al.21

TMD Compare acupuncture with control (no 
treatment)

None 40 (20 for each 
group)

10

Bu, Chen, Chen, et 
al.22

Acute TMD Compare electroacupuncture to electro-
acupuncture + massage therapy

None 96 (48 for each 
group)

1

Noiman, Garty, 
Maimon, et al.23

TMD and 
trigeminal 
neuralgia

Acupuncture (local and distant techni-
que)

None 35 with TMD and 4 
with neuralgia

08 to 10

Hotta, Hotta, 
Bataglion, et al.24

TMD Lasertherapy in acupuncture points None 10 10

Simma, Gleditsch, 
Simma, et al.25

TMD Compare acupuncture with control 
(sham)

None 23 (11 real and 12 
placebo)

1

Rancan, Bataglion, 
Bataglion, et al. 26

TMD Traditional acupuncture None 17 10

Shen, Younger, 
Goddard, et al.27

TMD Compare acupuncture with placebo 
acupuncture (sham)

None 28 (16 real and 12 
placebo)

1

Wang eZhang28 TMD Compare acupuncture + electromagne-
tictherapy to electromagnetictherapy

None 82 (52 acupunctu-
re + magnetic and 
30 magnetic only)

1

Shen e Goddard29 TMD Compare acupuncture with placebo 
acupuncture (sham)

None 15 (09 real and 06 
placebo)

1

Smith, Mosscrop, 
Davies, et al.30

TMD Compare acupuncture with placebo 
acupuncture (sham)

None 27 6

Shin, Ha, Song, et 
al.31

TMD Treatment with acupuncture and massa-
ge therapy

None 49 08 to10

Schmid-Schwap, 
Simma-Kletschka, 
Stockner, et al.32

TMD Compare acupuncture with placebo acu-
puncture (Laser in randomized points)

None 23 1

Goddard33 TMD Traditional acupuncture None 29 1

Wong e Cheng34 TMD Traditional acupuncture + muscle rela-
xant plate + trigger points injection

None 85 6

DeBar, Vuckovic, 
Schneider, et al.10

TMD Application of questionnaires about Tra-
ditional Chinese Medicine

None 192 Not specified

Goddard, Karibe, 
McNeill, et al.35

TMD Compare acupuncture in recognized 
acupoints to placebo acupuncture in 
non recognized points or away from me-
ridians location

None 18 (10 real acu-
puncture, 8 place-
bo acupuncture)

1
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Table 3. Summarized information of articles about acupuncture points used and results obtained

Authors Acupoints Results

Ferreira, de Oliveira, 
Guimaraes,et al.16

E6, ID19, VB20, VB43, IG4, F3, TA3 
and Yintang

Real laser has shown significantly faster improvement with greater pain de-
crease

Ritenbaugh, 
Hammerschlag, 
Dworkin, et al.17

E7 and/or E6, VB20 and/or VB21, 
F3, F4 and Taiyang

Faster pain and quality of life improvement of patients receiving Chinese East-
ern treatment as compared to those who just received guidance

Vicente-Barrero,  
Yu-Lu, Zhang, et al.18

Local points: TA21, VB21, TA17, 
E6 and Taiyang. Distant points: F4, 
E36, TA5 and VB34

Results for both groups were similar, showing pain decrease and less pain at 
pressure in temporal and masseter muscles

Itoh, Asai, Ohyabu, 
et al.19

Ashi points (painful points at pres-
sure or trigger points)

Much higher pain intensity decrease in the group receiving real needling on tri-
gger points, however there has been no difference between groups with regard 
to movement and oral function improvement

Borin, Corrêa, Silva, 
et al.20

E7, E5, TA17, VB43, IG4, Taiyang 
and Yintang

Acupuncture has decreased temporal muscles activity in the position of man-
dibular rest, providing better muscle balance between these and masseter 
muscles

Borin, Corrêa, Silva, 
et al.21

E7, E5, TA17, VB43, IG4, Taiyang 
and Yintang

There has been significant decrease in pain and severity of temporomandibular 
disorder after treatment with acupuncture. Control group had no improvement

Bu, Chen, Chen, et 
al.22

VB3, E7, E6, ID19 and IG4 Effective improvement for the group with acupuncture + massage therapy as 
compared to acupuncture alone

Noiman, Garty A, 
Maimon Y, et al.23

Local: Ashi or trigger points, Dis-
tant: varied in the region of hand or 
foot. In general IG4 and F3

Patients with temporomandibular disorder had 88.6% pain improvement, whi-
le just 25% of patients with neuralgia had improvement

Hotta, Hotta, 
Bataglion, et al.24

IG4, C3, E6 and E7 Significant improvement in painful symptoms and masseter muscle function

Simma, Gleditsch, 
Simma, et al.25

Ashi points or trigger points Pain decrease was significantly better after acupuncture as compared to pla-
cebo treatment

Rancan, Bataglion, 
Bataglion, et al. 26

IG4, E6, E7, B2, VB14, VB20, ID18, 
ID19, F3, E36, VB34, E44 and R3

Decreased muscle activity during jaw movements and teeth clenching and 
decreased pain after acupuncture

Shen, Younger, 
Goddard, et al.27

IG4 Decreased pain and sensitivity of masticatory/face and neck muscles only for 
the group receiving real acupuncture

Wang & Zhang28 E7, E6, IG4 Significant pain improvement in 90.4% of the acupuncture + magnetic group, 
while improvement for the control group was only 66.7%.

Shen & Goddard29 IG4 Significant improvement of facial pain, neck pain and headache for real acu-
puncture

Smith, Mosscrop, 
Davies, et al.30

E7 Better influence of real acupuncture on clinical results as compared to placebo

Shin, Ha, Song, et al.31 ID18, ID19, E6, E7, TA17 and IG4 Proposed treatment has significantly improved pain and mouth opening

Schmid-Schwap, 
Simma-Kletschka, 
Stockner, et al.32

Maxilla and mandible retromolar 
region, mandible and maxilla ves-
tibular region. Extraoral points: 
IG4, ID2 and ID3

Decreased pain, better mouth opening and improved muscle sensitivity to pal-
pation for the group receiving real acupuncture

Goddard33 Varied on a patient-by-patient ba-
sis, however IG4 was always used

Significant pain intensity decrease from 5.28 to 2.26

Wong & Cheng34 Local: E7, E6, ID17 and extra point 
QianZheng, distant: IG4, TA5, F3 
and E36

85% of patients with temporomandibular disorder had relieved symtoms

DeBar, Vuckovic, 
Schneider, et al.10

Not specified 63% of patients reported using Traditional Chinese Medicine to treat temporo-
mandibular disorder pain, being acupuncture, massage therapy and chyropra-
xis the most satisfactory and helpful for patients

Goddard, Karibe, 
McNeill, et al.35

IG4 and E6 (real acupuncture) and 
points close to IG4 and E6 for pla-
cebo

Both groups had significant pain intensity decrease, without difference betwe-
en groups
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ment, number of evaluated and treated patients, number of 
acupuncture sessions, as well as the list of all major acupunc-
ture points used and results found with a certain technique or 
comparison among techniques.

Most described and applied meridians were stomach, with 26 
cases, followed by large intestine with 15 cases and gall blad-
der with 12 cases. Figures 1 and 2 describe all points men-
tioned by the 21 included articles.
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Figure 1. Most common acupuncture meridians used in the articles
E = stomach; ID = small intestine; VB = gallbladder; IG = large intestine; F = liver; TA = triple heater; C = heart; B = bladder; R = kidney. 

Figure 2. Acupuncture meridians used in more articles
E = stomach; ID = small intestine; VB = gallbladder; IG = large intestine; F = liver; TA = triple heater; C = heart; B = bladder; R = kidney.
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DISCUSSION

This study has provided data showing that acupuncture is a 
TCM technique indicated and recommended by national and 
international literature to treat TMD. In most of the 21 ar-
ticles selected and described in this review, acupuncture alone 
or as complementary therapy or even as compared to other 
techniques was superior and efficient to improve pain and 
function of patients with muscle-type TMD.
Acupuncture directly impacts mental stress, decreases anxiety 
and improves sleep quality. Acupuncture holistic approach al-
lows dealing with other comorbidities, as well as with integra-
tive problems, such as headache and body pain, aiming at 
reaching physical and mental balance27.
Studies have shown that acupuncture to treat musculoskeletal 
pain is a promising technique. In a study with 92 patients, 
69% had good or excellent response to treatment, with at 
least 30% pain decrease36.
In our study, all articles show a predilection for IG4 as a dis-
tant point with very strong energetic action. IG4 has excel-
lent function as potent anti-inflammatory and analgesic13,36. 
Even so, many meridians and points had more indications 
and utilization. In 17% of all cases, IG4 was used as the point 
of choice to treat muscle TMD, followed by 11% of points 
E6 and E7 and 6% of point F3. Also, in 4% of cases, points 
ID19 and TA17 were indicated.
It is also interesting to note that some extra points were more 
frequently used, indicating that their prescription should be 
always recommended. Points Taiyang and Yintang are extra 
points of easy access and greatly improve painful symptoms 
of TMD patients27.
Currently, and following the Western vision, channels or me-
ridians through which the whole energy of our body circu-
lates are considered integrative or functional areas where there 
is the participation of several local and systemic systems, such 
as nervous, circulatory, lymphatic, endocrine and immune 
systems, among others17,26,36.
Acupuncture action mechanisms may be explained by three 
principles. The first is based on the placebo effect of the tech-
nique, which is somehow controversial, because acupuncture 
is effectively used also in non-suggestible beings such as ani-
mals and plants37. The second principle is based on Mendell’s 
control gate theory38 and the third principle involves the de-
scending release by the central nervous system of hormones 
and neurochemical substances such as steroids, endorphin, 
serotonin and other natural analgesics39.
The biggest problem of current scientific studies using acu-
puncture as treatment is primarily based on the Western 
theory of creating therapeutic protocols for each case. For 
example, to treat patients with muscle TMD, one should use 
specific acupuncture points. However, acupuncture is a TCM 
technique which presents an energetic diagnosis and tailors 
the treatment for each patient, inter-relating consequences 
for the environment, emotional, psychosocial and biological 
factors.
Scientific articles, in addition to creating therapeutic proto-

cols, have always a Western diagnosis and the treatment is the 
same, with the same acupoints for the whole sample. So, when 
analyzing articles using acupuncture as therapy, one should 
observe that acupuncture is an Eastern technique looking for 
tailoring patients’ treatment and always in search of a more 
holistic vision. Obviously, each scientific article has to stan-
dardize its methodology, and treatment tailoring is very often 
unfeasible.

CONCLUSION

Muscle TMD treatment with acupuncture promotes pain re-
lief and/or total intensity decrease, improves jaw movements 
and decreases muscle hyperactivity of masticatory muscles. 
Acupuncture professionals should have in mind that some 
points were effective to treat muscle TMD, such as stomach, 
large intestine and gall bladder acupoints.
TMD patients may, in most cases, resort to acupuncture as 
alternative, complementary or even primary treatment to de-
crease painful symptoms and to improve oral function.
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ABSTRACT

BACKGROuNd ANd OBJECTIvES: Methadone is a synthe-
tic long-duration opioid with pharmacological properties quali-
tatively similar to morphine for its action on µ-opioid receptor. 
It is primarily used to treat cancer pain refractory to morphine. 
This study aimed at presenting a review of this drug with focus 
on pharmacokinetic and pharmacodynamic aspects, in addition 
to its clinical indication.
CONTENTS: Articles available in Medline, Scielo, Cochrane 
library and Pubmed platforms until July 2014 were reviewed 
using the following descriptors: Methadone; Acute Pain; Chro-
nic Pain; Cancer Pain; and Opioids.
CONCLuSION: Its pharmacological properties make metha-
done a unique opioid analgesic, since it is less susceptible to 
tolerance, prevents hyperalgesia, is less conducive to abusive 
consumption and has a possible better action on neuropathic 
pain. However, risks of accidental death due to overdose, of ar-
rhythmias and of pharmacological interactions should not be 
overlooked. In addition, there is lack of conclusive clinical trials 
comparing methadone to other analgesics with regard to risks 
and benefits.
Keywords: Methadone, Opioids, Pain.

RESUMO

JuSTIfICATIvA E OBJETIvOS: Metadona é um opioide 
sintético de longa duração com propriedades farmacológicas 
qualitativamente semelhantes às da morfina por ação sobre o 
receptor µ-opioide. É utilizada principalmente no tratamento 
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de dor oncológica refratária à morfina. O objetivo deste estudo 
foi apresentar uma revisão desse fármaco com foco nos aspectos 
farmacocinéticos e farmacodinâmicos, além de seu uso clínico.
CONTEÚdO: Foi realizada uma revisão dos artigos disponíveis 
nas plataformas Medline, Scielo, biblioteca Cochrane e Pubmed 
até julho de 2014, por meio dos seguintes descritores: Metadona; 
Dor Aguda; Dor Crônica; Dor Oncológica; e Opioides. 
CONCLuSÃO: As suas propriedades farmacológicas fazem da 
metadona um analgésico opioide singular, uma vez que é me-
nos suscetível a tolerância, previne hiperalgesia, é menos propícia 
a consumo abusivo, e tem uma possível melhor ação sobre dor 
neuropática. Todavia, os riscos de morte acidental por overdose, 
de surgimento de arritmia cardíaca, e de interação farmacoló-
gica não devem ser menosprezados. Além disso, faltam estudos 
clínicos conclusivos comparando metadona a outros analgésicos 
quanto a seus riscos e benefícios. 
descritores: Dor, Metadona, Opioides.

INTRODUCTION

Methadone is a synthetic long-lasting opioid primarily used 
to treat cancer pain refractory to morphine1.
This study aimed at presenting a historical review of this drug, 
as well as introducing pharmacokinetic and pharmacodyna-
mic aspects, in addition to its clinical indication.

CONTENTS

Articles available in Medline, Scielo, Cochrane library and 
Pubmed platforms until July 2014 were reviewed using the 
following descriptors: Methadone; Acute Pain; Chronic Pain; 
Cancer Pain; and Opioids.

Background
Methadone was synthesized in 1938 by Max Bockmuhl and 
Gustav Erhart, supposedly by order of the then German lea-
der (Führer) – Adolf Hitler, to replace morphine, the supply 
of which was plummeting since the beginning of World War 
II. By that time, it received the trade name of Dolophine, 
after the first name of Hitler2. However, this information is 
controversial since the word Dolophine has its origin in La-
tin, where Dolor means pain and Fin end3. This opioid was 
used by German soldiers during the war period to control 
pain, however with poor acceptance due to its adverse effects.
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The name methadone derives from fragments of its chemical 
name (6-dimethylamine-4,4-diphenyl-3heptanone)4 and is 
currently accepted to designate its racemic mixture.
Notwithstanding its recent appearance, the stigma of having 
been extensively used to detoxify heroin users has limited the 
acceptance of this drug to control pain2. However, the recog-
nition of its special pharmacological characteristics, added to 
its low cost, has helped the spread of its use to treat chronic 
pain, especially cancer and neuropathic pain5.

farmacokinetics
Methadone is a basic liposoluble drug with pKa of 9.2, which 
is administered as a racemic mixture of two enantiomers: R-
-methadone and S-methadone6. When orally administered it 
has fast and almost complete absorption. It may be detected 
in the plasma 30 minutes after oral dose, and time to reach 
plasma peak concentration is 2.5h for oral solution and 3h 
for tablets. Bioavailability is high, varying from 67 to 95%7. 
Drug absorption by oral mucosa is also possible7.
It is an opioid agonist with long half-life, approximately 24h, 
and with wide variability among individuals (8 – 90h), being 
far superior than other opioids used for pain therapy, such 
as morphine (t1/2=2-4h), hydromorphone (t1/2=2-3 hours) or 
fentanyl (t1/2=4 hours)8 (Table 1).

Table 1. Comparison of pharmacokinetic properties of methadone 
and morphine8

Parameters Methadone Morphine

Bioavailability 80% 35%

Plasma binding 60-90% 35%

Half-life 30 h 3-4 h

Active metabolites No Yes

Influence by kidney failure + +++

Influence by liver failure +++ +

+ Mildly / +++ A lot.

Time for analgesia onset after administration of a single intra-
venous bolus is approximately 10 to 20 minutes and duration 
is from 4 to 8h, which is less than excretion time and increases 
build-up risk after repeated doses8.
It is a lipophilic substance extensively distributed throughout 
tissues such as brain, intestine, kidney, liver, muscles and lun-
gs. This characteristic justifies the large distribution volume 
of this opioid described in human studies9. And due to the 
fact that tissue distribution is superior to plasma proteins 
binding capacity, its apparent distribution volume during the 
balance state is much higher than plasma volume itself. This 
volume varies according to the study, depending on the profi-
le of included patients10.
Methadone extensively binds to plasma proteins (reaching 
86%) and, being a basic substance, it is predominantly bound 
to acid α-glycoprotein. Since it is a plasma protein which in-
creases in acute phase reactions, this variability may determi-
ne the variation of drug plasma concentration, especially in 

cancer patients11.
Clinically, these pharmacokinetic properties lead to building-
-up of methadone in tissues after the administration of repe-
ated doses, thus increasing the risk of overdose. And when 
the analgesic is withdrawn, a small plasma concentration is 
maintained due to gradual methadone redistribution to the 
intravascular. Also, this is probably the reason why this opioid 
is less prone to induce withdrawal syndrome.
It is metabolized in the liver and excreted by the kidneys. 
As result of its basic pH (pKa=9.2) and lipophilic properties, 
changes in urinary pH may alter its excretion. When urinary 
pH is above 6, kidney excretion is responsible for just 4% of 
total excreted drug, while in pH below 6, 30% of total dose 
are excreted by the kidneys12.
As to liver excretion, methadone has low extraction ratio, 
which implies high bioavailability after oral administration, 
in addition to bringing relevant consequences with regard to 
interindividual variability, since the excretion of this subs-
tance depends both on drug free fraction and intrinsic liver 
enzymatic activity7. Methadone is metabolized in the liver 
metabolism by several P450 cytochromes which degrade it to 
its inactive metabolites (2-ethyl-1.5-dimethyl-3.3-diphenyl 
pyrrolidine and 2-ethyl-5-methyl-3.3-diphenyl-pyrroline)13.
In vitro experimental data suggested that CYP3A4 would 
be the isoform with highest responsibility for methadone 
metabolism in humans14. However, recent data suggest that 
CYP2B6 would be the primary isoform for methadone meta-
bolism and excretion in vivo15.
In addition to methadone, cytochrome CYP2B6 is also res-
ponsible for the metabolism of other drugs, such as: bupro-
pion, efavirenz and clopidogrel, which implies risks of in-
teraction among such drugs7,16. Table 2 shows examples of 
pharmacological interaction with methadone.
A wide variability of responses has been observed among in-
dividuals exposed to methadone, which may be attributed to 
genetic polymorphism in the encoding of cytochromes invol-
ved with its metabolism, in addition to the polymorphism of 
carrier proteins and opioid receptors17.

Table 2. Pharmacological interaction with methadone7

CYP 3A4 CYP 2B6 α-glicoprotein 
inhibitors 

Induction Inhibition Inhibition

Thiopental Fluconazole Chlorpromazine Actiomicin

Carbamazepine Fluoxetine Fluoxetine Doxorrubicin

Glucocorticoids Fluvoxamine Fluvoxamine Vinblastine

Barbiturates Nefazodone Haloperidol Paroxetine

Phenytoin Paroxetine Levopromazine Sertraline

Venlafaxine Moclobemide

Macrolides Norfluoxetine

Ciprofloxacin Paroxetine

Grapefruit 
juice

Sertraline
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Normally, methadone or its metabolites are excreted by the 
urine (20-50%) and by feces (10-45%), but in the presence 
of kidney failure there is increased fecal excretion both of me-
tabolism products and methadone itself, to the point of being 
able to eliminate the whole drug18. This way, methadone may 
be considered safe for kidney failure in patients undergoing 
dialysis. But some authors recommend dose reduction when 
glomerular filtration rate is below 10mL/min18.
Methadone can be found in breast milk, but in concentra-
tions which, in theory, are harmless to the infant and it is also 
able to cross the placental barrier, but by this route it may 
induce withdrawal syndrome in the neonate19,20.

Pharmacodynamics 
Methadone is an opioid agonist acting by binding to µ, κ and 
δ opioid receptors (MOR, KOR and DOR, respectively). Its 
pharmacodynamic properties, such as analgesia, respiratory 
depression, dependence and tolerance are primarily triggered 
by MOR activation7. 
Tolerance is defined as decreased opioid agonist analgesic 
potency after previous exposure to the same opioid. Cross-
-tolerance is a phenomenon resulting from decreased respon-
se to an opioid agonist after previous exposure to a different 
opioid21. An experimental study has shown that methadone 
is an opioid less sensitive to tolerance, since its ED50 was not 
altered after previous exposure to morphine21. Chronic opioid 
therapy may also produce opioid-induced hyperalgesia (OIH) 
which sensitizes patients or triggers acute pain episodes21,22.
It has been shown that chronic opioid exposure, predominantly 
to methadone, decreases coronary disease extension, as com-
pared to non-exposed patients23. This finding was confirmed 
by an experimental study where exposure to morphine (MOR 
agonist) has decreased the area of myocardial infarction when 
administered before ischemia and reperfusion24,25. Methadone 
has the effect of decreasing myocardial ischemia through MOR 
activation, and is dependent on ischemic injury duration26.

Isomers pharmacodynamics
R-Methadone has 10 times higher affinity for MOR and 
DOR receptors than its S isomer, and its analgesic activity 
may be 50 times higher. S-Methadone is seemingly inacti-
ve as opioid, and as R-Methadone, it is a non-competitive 
antagonist of the N-methyl-D-aspartate receptor (rNMDA) 
which is responsible for OIH and participates in the tolerance 
phenomenon27.
Silverman28 has summarized the mechanisms responsible for 
hyperalgesia: rNMDA activation; inhibition of the glutamate 
carrier system (increases the amount of available glutamate to 
activate the receptor); calcium-regulated intracellular kinase 
C protein participation as a link between OIH cell mechanis-
ms; chronic morphine administration (induces neurotoxicity 
via spinal cord dorsal horn apoptosis).
In addition to its action on rNMDA, S-Methadone promo-
tes strong serotonin and norepinephrine uptake inhibition 
in the central nervous system29. Due to the combination of 
those properties, methadone is a tool to help managing chro-

nic neuropathic pain, tolerance and OIH as a function of its 
pharmacodynamic properties30-32.

Pharmacogenetics 
The polymorphism of genes encoding opioid receptors and the 
enzymes involved in methadone metabolism contribute for the 
wide variability of its pharmacology among individuals33.
A study with healthy volunteers has shown that mutation of 
118A4G in the OPRM1 gene, which encodes MOR, is asso-
ciated to decreased levomethadone single dose effect evaluated 
by pupillometry. However, data on the relationship between 
genetic variability and methadone pharmacological effect are 
not consistent and there is incongruence among results. This 
same study has not found association between methadone 
effect and polymorphism of genes encoding glycoprotein-P, 
cytochromes P3A, 2B6, 1A2, 2C8, 2C9, 2C19 and 2D633,34.

Administration routes
Methadone, as other opioids, is preferably orally adminis-
tered, but other routes are possible, such as: rectal, venous, 
muscular, subcutaneous, nasal, sublingual, spinal and epidu-
ral.
The rectal route is used in the clinical practice through micro-
-enemas or suppositories35,36. Bioavailability after rectal admi-
nistration is in average 76%, which is very similar to the oral 
route (86%), it has faster onset time, plasma peak time is 1.4h 
and duration is 10h37.
It may be intravenously administered via patient-controlled 
analgesia pump (PCA), continuous infusion and/or intermit-
tent bolus38,39. Analgesia onset after venous bolus is 10-20 mi-
nutes and its duration is 4-8h39.
The subcutaneous route is used to replace the oral route, but 
it is recommended to decrease 50% of the dose40. Subcuta-
neous administration is limited by local inflammatory reac-
tion which requires injection site rotation41. Although there 
is no consensus among authors about the recommendation of 
this route, studies have shown positive experiences with this 
use40. To prevent inflammatory reactions, it is recommended 
to rotate the injection site, the addition of hyaluronidase and 
dilution in 16mL of 0.9% saline40-42.
Methadone may be used by subarachnoid route although 
being rapidly distributed to plasma. However, few studies 
were carried out to evaluate this route43. Epidural route may 
be used to control chronic and postoperative pain44.
This opioid may be also administered by intranasal or sublin-
gual routes45. In a pilot study, significant breakthrough pain 
relief was obtained 5 minutes after sublingual methadone ad-
ministration46.

Clinical indications
Methadone is indicated to treat moderate to severe pain whi-
ch cannot be totally controlled by simple analgesics.

Perioperative period
More than 40% of patients submitted to surgeries report un-
controlled pain, or moderate to severe pain, in spite of the 
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treatment. Acute postoperative pain is a risk factor for the 
development of chronic pain47-49.
Anesthetic care trend in the last decades is to use short-lasting 
and short half-life opioids (fentanyl, alfentanil, sulfentanil 
and remifentanil), but the transition of the intraoperative to 
the postoperative period, especially in very painful surgeries, 
may be a challenge. As the effect of used drugs is dissipated, 
patients may experience severe pain50. At this moment, it is 
indicated the use of long-lasting opioids. The methadone is an 
effective alternative to conventional opioids to control posto-
perative pain38,44,51-55.

Cancer pain
Pain is highly prevalent in cancer patients, to an extension 
that, depending on the severity of the disease and type of 
tumor, 30 to 70% of patients have pain since the onset of 
the disease56. However, the recommendation published by the 
World Health Organization (WHO) to use the concept of 
steps to treat cancer patients’ pain, has provided up to 90% 
relief56.
Breakthrough pain is responsible for uncontrolled pain in 40-
80% of cancer patients and is defined as transient worsening 
of pain (referred as intense or excruciating) as from a moderate 
or mild baseline pain56-58. Breakthrough pain reaches its peak 
in approximately 3 minutes59 and lasts in average 30 minutes, 
and methadone is a feasible opioid for this scenario. Since 
oral methadone has its onset in approximately 10 minutes 
(lower than morphine, for example, which is approximately 
30 minutes), it could relieve or minimize pain in an adequate 
time period, that is, before its spontaneous resolution56,58,59.
Methadone for cancer pain has been evaluated in a Cochrane 
review (2008)60 which has concluded that its effect was si-
milar to morphine. The author also concludes that there has 
been a higher non-adherence rate to methadone due to its 
adverse effects.
In a recent review evaluating oral methadone as compared to 
other oral or transdermal opioids, the author has concluded 
that methadone may be used as first line opioid therapy, it 
has low cost and there is a trend to sedation and build-up. 
The author also states that initial dose should be calculated as 
from a morphine dose converted as from a 4:1 relationship61.
Notwithstanding the lack of adequate clinical trials, opioid 
switching to methadone is indicated when a different opioid 
fails62. However, this drug titration may be a challenge for the 
following reasons: lack of reliable conversion to/from metha-
done; increased methadone potency in patients exposed to 
moderate to high doses of a different opioid; wide variability 
of methadone pharmacokinetics and of the potential to inte-
ract with other drugs63.
Several switching methods to methadone have been already 
published, but two strategies are more frequently used. In one 
of them, the progressive increase of methadone equianalgesic 
dose is simultaneous to the decrease of previous opioid64,65. 
The other strategy involves totally withdrawing the opioid 
being used and the dose is totally replaced by equianalgesic 
dose66.

Incomplete cross-tolerance should be taken into considera-
tion when opioid is switched to methadone, because a higher 
potency than that anticipated is to be expected. For this re-
ason, methadone dose is decreased in 50-90% of total dose 
calculated as from previous opioid67. Table 3 shows the con-
version of morphine to methadone adopted by the American 
Academy of Hospice and Palliative Care.

Table 3. Conversion table from morphine to methadone66

24h total oral morphine 
dose

Conversion ratio (oral morphine:  
oral methadone)

<30mg 2:1 (2mg morphine for 1 mg 
methadone)

31-99mg 4:1

100-299mg 8:1

300-499mg 12:1

500-999mg 15:1

1000-1200mg 20:1

>1200mg Consider consultation  
with specialist

In a systematic review studying the use of opioids in moderate 
to severe cancer pain in patients with kidney failure, the au-
thors have concluded that methadone, fentanyl and alfentanil 
are opioids posing less risks when adequately used68.
In managing cancer pain, the combination of two strong 
opioids is a strategy being investigated. The rational is that 
the association of two different opioids would promote a sy-
nergic action on analgesia, allowing the use of lower doses of 
each one, in addition to limiting the development of opioid 
tolerance and decreasing adverse effects6. However, this stu-
dy is just beginning and data are mostly from experimental 
models.

Non-cancer chronic pain
Chronic pain is pain persisting beyond tissue healing period, 
which is approximately three months70. When chronic pain 
is not associated to cancer or end-of-life care, it is generally 
called “non-cancer chronic pain”71-72.
Opioids have been used to manage pain and are among most 
frequently prescribed drugs for this objective. Their use in 
non-cancer chronic pain patients is growing in the last de-
cades73,74. Opioids may be considered for patients with at le-
ast moderate pain and who had no pain control with other 
classes of analgesics. However, some clinical conditions have 
knowingly lower response to opioids and are those that have 
psychosocial aspects as aggravating factors (chronic low back 
pain, headache and fibromyalgia)75-77.
Results of two studies show that up to 50% of cases in which 
opioids were switched to methadone had prolonged satisfac-
tory analgesia79. When used for neuropathic pain, methadone 
has decreased pain in up to 43%, has improved quality of life 
in 47% and sleep quality in 30%79.
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Opioid-induced hyperalgesia (OIH)
Chronic opioid therapy may paradoxically sensitize patients 
to pain or even induce acute pain, phenomenon known as 
OIH, as already discussed22. Some clinical situations seem to 
more frequently predispose to the appearance of this pheno-
menon: intraoperative remifentanil infusion80 and use of high 
opioid dose22,81,82. Table 4 shows a strategy to diagnose and 
treat OIH.

Table 4. Strategies for diagnosis and treatment of opioid-induced 
hyperalgesia3

1 – Increase opioid dose and evaluate whether there is increase in 
efficacy (tolerance).

2 – Decrease or withdraw opioid and evaluate OIH.

3 – Use opioids with properties able to decrease OIH.

4 – Use specific NMDA receptor antagonists.

5 – Associate non-steroid anti-inflammatory drugs

Methadone is the opioid with the highest ability of decrea-
sing high opioid dose-induced hyperalgesia through NMDA 
receptor inhibition. This hypothesis was confirmed by several 
studies showing that switching to methadone has decreased or 
even resolved hyperalgesia27,84,85. This because NMDA recep-
tor and central glutaminergic system play a central role in the 
development of OIH, as well as in tolerance and sensitization 
(Table 5)

Table 5. Role of N-methyl-D-aspartate on opioid-induced hyperala-
gesia83

1. NMDA receptors are activated after exposure to opioids. When 
inhibited, they prevent tolerance and OIH

2. Glutamate carrier system is inhibited, increasing available gluta-
mate concentration to bind to rNMDA

3. Intracellular calcium-regulated kinase C protein is probably a bin-
ding between tolerance cell mechanisms and OIH

4. There might be interchange between neural pain and tolerance 
mechanisms.

rNMDA = N-methyl-D-aspartate receptor.

Adverse effects
Methadone adverse effects are similar to those described for 
morphine. However, for being a long-lasting opioid with un-
predictable half-life, methadone demands special attention 
due to the risk of build-up and intoxication, especially during 
the first days of use or during analgesic dose titration.
Building-up of this opioid may induce respiratory arrest and 
eventually death, since severe respiratory depression may be 
seen with doses as low as 30mg in non-tolerant individuals86, 
and with higher doses in tolerant individuals. A characteristic 
of methadone-induced respiratory depression is that its peak 
occurs after the analgesic peak and is maintained for a longer 
period, especially in the beginning of treatment86,87.
Approximately 30% of analgesic-related deaths in the Uni-
ted States in 2009 were attributed to methadone, although 
this drug responds for just 2% of opioid consumption88. 
There is no question that opioid analgesics expose users to 

risk of intoxication and even of death. So, the use of me-
thadone should include systematic evaluations and measu-
res to minimize such risk, such as patients’ education and 
symptoms monitoring in the beginning of treatment or dose 
titration5.

Effects on QT interval
Prolonged QT interval is a pro-arrhythmic state associated to 
increased risk for ventricular arrhythmia, especially Torsade 
de Pointes (TdP) which is a polymorphic ventricular tachyar-
rhythmia presenting variation of polarity along ECG baseline 
tracing. Clinically, patient presents with palpitation, syncope 
and even sudden death39,89.
This electrocardiographic alteration may be induced by drugs 
and is related to potassium channels block (Ether-a-go-go) 
with consequent potassium flow inhibition during myocar-
dial repolarization, which increases repolarization time, re-
presented on tracing as longer QT interval39. The risk for TdP 
is directly proportional to QT interval duration, and is parti-
cularly higher when this interval is above 500ms, in addition 
to methadone doses above100mg/day90-92.
In spite of the risk for ventricular arrhythmia, there is no evi-
dence supporting screening ECG for patients with no risk 
factors. However, authors recommend that patients with risk 
factors be submitted to ECG before starting treatment and 
during dose titration93,94. When intravenously administered, 
it is recommended to record ECG in the following moments: 
before starting therapy and after 24h of use; whenever there 
is significant dose increase; whenever there is major clinical 
alteration (hydroelectrolytic disorder, congestive heart failure, 
new drugs)95. Electrolytes monitoring is also recommended 
for patients at higher risk39.

CONCLUSION

Its pharmacological properties make methadone a unique 
opioid analgesic, since it is less susceptible to tolerance, pre-
vents hyperalgesia, is less prone to abusive consumption and 
has better theoretical action on neuropathic pain, in addi-
tion to convenient dosage schedule allowed by its prolonged 
action time. However, methadone should be used based on 
the knowledge of its pharmacological properties, safe opioid 
prescription practices and good clinical judgment.
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ABSTRACT

BACKGROuNd ANd OBJECTIvES: Pain evaluation and 
the choice of the analgesic best providing its control are extreme-
ly important for patients’ quality of life. This study aimed at de-
scribing the characteristics which make meperidine unfeasible 
for pain management, at calling the attention to the incidence of 
its prescriptions and to the need of a multidisciplinary educative 
action aiming at decreasing its use, in addition to presenting two 
opioids as options for analgesia.
CONTENTS: National or international scientific and govern-
mental publications between the years 1997 and 2013 used 
in this study report that meperidine is not indicated for pain 
management, primarily due to its short action time, presence of 
neurotoxic metabolite (normeperidine) and possibility of rapidly 
developing tolerance.
CONCLuSION: According to analyzed data, meperidine was 
the most widely used opioid for analgesic or was among the most 
prescribed analgesics. This fact shows the real need for an educa-
tive multidisciplinary action to promote awareness of meperi-
dine risks and to decrease its prescription. According to searched 
literature, morphine and methadone have longer action time and 
higher analgesic potency, with metabolites which are less toxic 
and noxious for patients as compared to meperidine. 
Keywords: Analgesia, Meperidine, Methadone, Morphine, Pain.

RESUMO

JuSTIfICATIvA E OBJETIvOS: A avaliação da dor e a es-
colha do analgésico que mais bem provenha o seu controle são 
de extrema importância para a qualidade de vida do paciente. O 
objetivo deste estudo foi elucidar as características que inviabili-
zam a administração da meperidina para o tratamento da dor, at-
entar para a incidência de sua prescrição e a necessidade de uma 
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ação educativa multidisciplinar visando à redução do seu uso e 
apresentar dois opioides como opções de escolha para a analgesia. 
CONTEÚdO: As publicações científicas e governamentais de 
âmbito nacional ou internacional entre os anos de 1997 e 2013 
utilizadas neste artigo relatam que a meperidina não é indicada 
para o tratamento da dor devido, principalmente, ao seu curto 
tempo de ação, presença de metabólito neurotóxico (normeperidi-
na), e a possibilidade de desenvolver tolerância rapidamente. 
CONCLuSÃO: Segundo os dados das pesquisas analisadas, a 
meperidina foi o opioide mais utilizado para analgesia ou es-
tava entre os analgésicos mais prescritos. Esse fato relata a real 
necessidade de uma ação multidisciplinar educativa em prol da 
conscientização sobre os riscos presentes no tratamento com a 
meperidina e da diminuição da sua prescrição. De acordo com a 
literatura consultada, a morfina e a metadona apresentam maior 
tempo de ação e potência analgésica com metabólitos menos 
tóxicos e prejudiciais ao paciente que a meperidina. 
descritores: Analgesia, Dor, Meperidina, Metadona, Morfina.

INTRODUCTION

Pain is defined as sensory, emotional, subjective, personal 
and unpleasant experience related to real or potential tissue 
injury1.
Pain evaluation is critical for its adequate control, since sever-
al studies have shown that non-relieved pain limits individu-
als in their daily activities, changes mood, exacerbates pain 
fear, thus affecting the quality of life (QL) of patients and 
their caregivers2.
The World Health Organization (WHO) recommends strong 
opioids to manage acute or severe chronic pain, associated or 
not to non-opioids, adjuvants or non-pharmacological tech-
niques, aiming at improving pain and QL1,3.
Meperidine is a strong opioid, however due to some unique 
features WHO itself and the authors of national and inter-
national articles or governmental publications published be-
tween 1997 and 2013 and searched in this study, report the 
non-recommendation of its use for analgesia and suggest its 
replacement by other opioids.
This study aimed at defining the features which make meperi-
dine unfeasible for pain management, at calling the attention 
for the incidence of its prescription and the importance of a 
multidisciplinary educative action to decrease its use, since 
there is the option of other strong opioids with less toxicity, 
in addition to introducing morphine and methadone as op-
tions for analgesia.
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CONTENTS

Meperidine (or petidine) is a synthetic opioid which, for be-
ing structurally similar to morphine, atropine, cocaine and 
histamine, has several pharmacological effects, such as analge-
sic, spasmolytic, general anesthesia and mild anti-histaminic 
activity4.
It acts by binding to Mu (µ) and Kappa (κ) opioid receptors5, 
being 10 times less potent than morphine6.
Meperidine administration route is primarily intramuscular, 
but it is also well absorbed in the gastrointestinal tract; its 
action lasts from two to four hours being biotransformed in 
the liver where, by the N-demethylation process, forms its 
primary metabolite, normeperidine (or norpetidine), and is 
excreted by the urine5.
Normeperidine half-life is between 14 and 21h, it has twice 
more stimulating effects which potentially toxic in the central 
nervous system (CNS) and has just half the analgesic proper-
ties of meperidine1,3.
After meperidine administration, due to its short action time, 
painful sensation reappears and a new dose is necessary, how-
ever normeperidine produced as from the first dose will add 
to that of the second dose, and so on. By the cumulative effect 
and due to its long plasma half-life, this metabolite may reach 
dangerously toxic levels7.
Prolonged administration results in normeperidine buildup, 
which is hepatotoxic8, and acts stimulating the CNS generat-
ing myoclonus, delirium, more severe psychomotor agitation 
and seizures1,7.
There may be meperidine metabolites buildup in patients 
with kidney or liver failure1.
Among major reasons for using meperidine there are its easy 
availability, short action time, for not inducing miosis9 and 
also due to the belief that such short-action opioid will cause 
less dependence10.
Physical dependence and withdrawal symptoms are as severe 
as those of morphine11. However, in early dependence, re-
ports that after just some few doses there is already an im-
perious will of not living without this opioid, together with 
more severe intoxication symptoms, make meperidine a more 
hazardous drug for the development of tolerance and addic-
tion1,11,12.
Garcia & Santos11 report that several authors mention the 
drug addiction potential with the use of meperidine and 
mention a study evaluating hospital admission cases due to 
dependence, which had the following results: 457 admittedly 
meperidine addicted individuals, of whom 288 have become 
dependent after contact with this opioid without previous use 
of any other substance.
For acute pain management, when morphine muscarinic ef-
fects are not desirable, meperidine may erroneously be the drug 
of choice7. Some authors advocate meperidine as the best solu-
tion to control shivering at the end of surgical and anesthetic 
procedures, however, this shivering may be prophylactically 
prevented by directly warming part of the body and the surgi-
cal bed with thermal mattresses and blankets and by maintain-

ing operating room temperature between 21º and 24º C7.
During the 1980s, the follow-up of meperidine complications 
has recommended lower total daily dose, especially in situa-
tions where repeated doses were prescribed, and since in fol-
lowing years science was unable to establish safe levels for this 
opioid, not even for young adults with normal kidney func-
tions, several authors started to advocate the non-prescription 
of meperidine7.
The International Association for the Study of Pain (IASP), 
the WHO and other entities recommend restricted use of me-
peridine to manage acute pain and its replacement, whenever 
possible, by other less toxic opioids; and strongly condemn 
its use to manage chronic pain, which in addition to toxicity 
may also induce chemical dependence because the develop-
ment of tolerance to meperidine is very fast and may appear 
even with a single dose1,7.
However, this restriction or replacement seems not to be oc-
curring because available studies report excessive meperidine 
consumption in Brazilian and other developing countries 
hospitals3.
A study13 has observed meperidine and morphine prescrip-
tion profile in a hospital and has concluded that the most 
frequently used opioid was meperidine, being present in 90% 
of evaluated prescriptions, especially to manage postoperative 
pain.
According to data of the II Home Survey on the use of Psy-
chotropic Drugs in Brazil in 2005, meperidine was the second 
most used opioid reported by respondents11.
According to Moura, Ribeiro & Magalhães report15, meperi-
dine is among the 10 most prescribed opioids in the studied 
hospital.
In the study by Calil & Pimenta16, addressing relationships 
between analgesic pattern and trauma severity, meperidine 
was the most prescribed opioid, being present in 10.4% of all 
analgesic prescriptions.
A study17 has observed pain incidence in cosmetic surgeries 
and analgesia and has concluded that the most prescribed an-
algesic was meperidine.
In their studies, Souza & Alves Neto18 have evaluated physi-
cians’ knowledge about pain management and their analgesic 
approaches and have shown that a high percentage of physi-
cians (29.57%) used meperidine.
A study19 aiming at understanding nurses perception about 
opioid administration for non-malignant chronic pain relief 
has observed that a relevant number of nurses (26.7%) has 
mentioned meperidine as an opioid to relief such pain.
Among currently used opioids for labor analgesia, meperidine 
is the most widely used and studied20,21. In most studies, me-
peridine shows a certain level of analgesia, however in a large 
number of cases it has insufficient response, leading some au-
thors to suggest that it acts much more as sedative than as 
analgesic21. There is also a report of adverse effects, such as 
mother nausea, vomiting and dizziness or neonate respiratory 
depression20-22.
In addition to delivery, one should also pay attention to 
breastfeeding, because since meperidine has a long half-life 
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active metabolite, the dose excreted in the milk may buildup 
in the infant causing behavioral depression, difficulty to suck 
breast milk or seizure23,24.
According to a study23, meperidine may be replaced by mor-
phine as post-delivery analgesic, because morphine has a 
higher analgesic power and induces less sedation. In addition, 
the concentration of its metabolite in the milk is considered 
compatible with breastfeeding.
The percentage of meperidine prescription as compared to 
the prescription of other opioids during hospital stay is used 
as hospital quality standard and accreditation in developed 
countries, being accepted up to 20% of meperidine prescrip-
tion among total opioids in emergency settings, and up to 
10% for hospitalization sectors, being that in institutions 
where these percentages are exceeded, physicians receive ther-
apeutic update courses with emphasis meperidine7.
The implementation of the educational multidisciplinary pro-
tocol to decrease meperidine prescription in the Israelite Hos-
pital Albert Einstein was effective because it has significantly 
contributed to decrease its consumption3.
In 2006, the Ministry of Health has recommended the exclu-
sion of meperidine from the National List of Essential Drugs 
(RENAME) due to the presence of the neurotoxic metabolite 
normeperidine, its short action time and for being three times 
more expensive than morphine without having therapeutic 
advantages25.
Morphine acts as exogenous agonist of Mu (µ), Kappa (κ) 
and Delta (δ) opioid receptors, being considered the stan-
dard of all central action analgesics and used to manage severe 
chronic and acute pain1,5,26,27.
Morphine has action duration of four to six hours, half-life 
of three to four hours, being biotransformed in the liver and 
originating metabolites: morphine-3-glucorunide and mor-
phine-6-glucorunide5,28.
Morphine-3-glucorunide is considered inactive due to poor 
affinity with opioid receptors1. Morphine-6-glucorunide is 
considered active with plasma half-life of two hours, being 
a potent µ receptors agonist, which may contribute to mor-
phine analgesic effect1,29.
There may be morphine metabolites buildup in patients with 
kidney failure27.
Oral morphine is less potent than injectable morphine be-
cause the absorption is fast and incomplete, being soon me-
tabolized and obtaining approximately 1/5 to 1/3 of plasma 
concentration reached by injectable parenteral route, so infu-
sion pumps or scheduled release capsules may be used aiming 
at patients’ wellbeing1,30,31.
Plummer et al.32 results have indicated that morphine was 
more effective to control postoperative pain as compared to 
meperidine.
In a systematic review, most authors use morphine as first line 
opioid and methadone as second option33.
Methadone is a synthetic opioid agonist of Mu, Delta and 
Kappa opioid receptors and antagonist of N-methyl-D-aspar-
tate (NMDA) receptors. It was initially used to prevent and 
control opioid withdrawal syndrome, which has stigmatized 

it, creating a certain resistance to its use as analgesic1,26.
Oral methadone absorption is fast and almost complete26. Its 
analgesic effect, with is five to ten times higher than mor-
phine, in general lasts for six to eight hours26.
Primary methadone metabolites, “EDDP” (2-ethylene-1,5 di-
methyl 3-3 diphenylpyrrolidine) and “EMDP” (2 ethyl 5 methyl 
3-3 diphenyl pyrroline) are inactive and excreted especially by 
feces, and urine, being that renal excretion decreases along time 
allowing its use in patients with chronic kidney disease26,34.
Methadone should be carefully prescribed due to its long plas-
ma half-life of 13 to 50h, needing frequent follow up and grad-
ual dose evolution, if needed, until the effective dose is found1.
Methadone induces less nausea, constipation and sedation as 
compared to morphine and its euphorizing effect and psychic 
and physical dependence rates are lower as compared to other 
opioids26.
Salamonde et al.35 have observed patient controlled analgesia at 
home with methadone and have concluded that this opioid is 
a safe and effective option, not inducing significant side effects.
Ribeiro, Schmidt & Schmidt26 have reported that methadone 
may be an option to treat chronic pain, especially in the pres-
ence of neuropathic pain, due to antagonism on NMDA recep-
tor. In this study26, authors have also stated that methadone 
is effective and safe to treat cancer-related painful syndromes.
Table 1 was structured based on researched information and 
shows meperidine features which make unfeasible its use to 
manage pain, and helps the relationship and comparison with 
the options of studied opioids: morphine and methadone.

Table 1. Comparison among meperidine, morphine and methadone

Meperidine Morphine Methadone

Action time 2 to 4 hours 4 to 6 hours 6 to 8 hours

Ana lges ic 
potency

10 times lower 
than morphine

Comparison stan-
dard

5 to 10 times 
higher than 
morphine

Features of 
major me-
tabolites

Normeperidine:
H e p a t o t o x i c 
and neurotoxic, 
with half-life of 
14 to 21 hours.

Morphine-3-glu-
coronide: inactive

EDDP and 
EMDP:
InactiveMorphine-6-gluco-

ronide: Um recep-
tor agonist, contri-
buting to analge-
sia, with half-life of 
2 hours.

EDDP = 2-ethylene-1,5 dimethyl 3-3 diphenylpyrrolidine; EMDP = 2 ethyl 5 me-
thyl 3-3 diphenyl pyrroline; NMDA: N-methyl-D-aspartate.

CONCLUSION

It was observed that meperidine is not indicated to manage 
pain; however, according to data of analyzed studies, it was 
the most widely prescribed opioid, or was among the most 
indicated or used analgesics. This fact calls the attention to 
the need of a multidisciplinary education of pharmacists, 
physicians and nurses, aiming at the awareness of the risks of 
meperidine use and at decreasing its prescription, limiting its 
administration to cases where other options were not effective 
of feasible.
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Morphine and methadone were introduced as alternatives for 
analgesia. Both opioids, according to data of researched lit-
erature, have longer action time and more analgesic potency 
with less toxic and noxious metabolites as compared to me-
peridine, allowing a more effective pain management and bet-
ter quality of life.
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ABSTRACT

BACKGROuNd ANd OBJECTIvES: Spiritual pain and suf-
fering are commonly experienced by advanced cancer patients 
and their relatives. Spirituality is a natural and individual phe-
nomenon encompassing human needs and a sound belief in its 
transforming potential. This study aimed at showing the integra-
tion of the spiritual dimension to the health-disease binomial.
CASE REPORT: Female patient, 43 years old, evangelical, re-
ferred to the Pain Ambulatory of the Service of Pain Therapy and 
Palliative Care, Foundation Center of Oncology Control, with 
advanced pancreas cancer, refractory to anti-tumor treatments. 
Patient had nociceptive visceral pain difficult to control in upper 
abdomen associated to substantial ascites, upper limbs edema and 
dyspnea. She was living a spiritual conflict and was discouraged 
with faith, evolving with severe disabling pain episodes which were 
related to anguish, sadness and fear of past mistakes linked to oc-
cultic practices (Afro religion). With these symptoms, she started 
to be evaluated at home by the multiprofessional team, including 
the chaplain. Gradually with spiritual intervention, pharmacologi-
cal handling of pain, initially difficult to control, was helped and 
totally controlled at the end of her life. 
CONCLuSION: This case shows the importance of recognizing the 
spiritual dimension during adequate total pain evaluation, in cases 
refractory to pharmacological treatment. It also stresses the spiritual 
dimension as a factor intensifying pain and suffering during finitude. 
Keywords: Pain, Palliative care, Spirituality.
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RESUMO

JuSTIfICATIvA E OBJETIvOS: A dor espiritual e o sofri-
mento são comumente experimentados por pacientes com 
câncer avançado e por seus familiares. A espiritualidade é um 
fenômeno natural e individual que engloba as necessidades hu-
manas e sólida crença no potencial transformador. O objetivo 
deste estudo foi demonstrar a integração da dimensão espiritual 
ao binômio saúde-doença. 
RELATO dO CASO: Paciente do gênero feminino, 43 anos, 
evangélica, encaminhada ao Ambulatório da Dor do Serviço de 
Terapia da Dor e Cuidados Paliativos da Fundação Centro de 
Controle de Oncologia com diagnóstico de câncer de pâncreas 
avançado, refratário aos tratamentos antitumorais. Apresentava 
dor nociceptiva visceral em abdômen superior de difícil con-
trole associada a ascite volumosa, edema em membros inferi-
ores e dispneia. Vivenciava conflito espiritual e desânimo na 
fé, evoluindo com episódios de dores intensas incapacitantes 
que foram relacionadas a angustia, tristeza e medo dos erros 
do passado ligados apráticas ocultistas (religião afro). Com 
esse quadro, passou a ser acompanhada no seu domicílio pela 
equipe multiprofissional que incluía a capelã. Gradativamente 
com a intervenção espiritual o manuseio farmacológico da dor, 
inicialmente de difícil controle, foi facilitado e totalmente con-
trolado no final da vida. 
CONCLuSÃO: O caso retratou a importância do reconheci-
mento da dimensão espiritual na avaliação adequada da dor to-
tal, nos casos refratários ao tratamento farmacológico. Destaca 
aindaa dimensão espiritual como fator intensificador da dor e do 
sofrimento na finitude.
descritores: Cuidados paliativos, Dor, Espiritualidade.
 
INTRODUCTION

The incidence of pancreatic ductal adenocarcinoma in males 
is 13.6 for every 100,000 and in females it is 10.7 for every 
100,000 in the United States. In Brazil, it is responsible for 
approximately 2% of all types of diagnosed tumors and for 
4% of total deaths due to this disease. Its 5-year survival rate 
is below 5%. This poor prognosis is primarily due to early 
invasion and metastasis, leading to diagnosis in an advanced 
and incurable stage for most patients.
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Currently, the only potentially curative treatment is radical sur-
gical resection, because chemotherapy and radiotherapy have 
limited effects. When the tumor is advanced, a common warn-
ing is pain of increasing intensity in the dorsal region, progres-
sively associated to a painful behavior and severe physical and 
spiritual suffering1,2. When facing patients experiencing their 
terminality, professionals value not only changed physical as-
pects, such as control of pain and other symptoms, but also 
other dimensions making up the totality of human beings and 
which emerge intensively in situations of suffering and death, 
such as psychological, social and spiritual dimensions.
According to Saporetti3, spirituality is a quality of individuals 
whose interior life is oriented toward God, mysticism or what 
is sacred, which goes beyond science and instituted religion. 
So, spirituality is important because it is what strengthens 
and comforts individuals and may become an even greater 
concern than the oncoming death4,5. Patients with advanced 
cancer in general face physical and social suffering and de-
pressive manifestations, in addition to spiritual pain in the 
context of palliative care. Understanding patients and their 
families’ spiritual structure may help assuring that pain and 
suffering, experienced by both, may be controlled, reassuring 
life and considering death as a natural process without accel-
erating or delaying it6,7. 
So, this study aimed at showing the integration of spiritual as-
pects in pain manifestation and, consequently, its influence on 
pain and suffering control of a female patient with advanced 
cancer, by means of the assistance of the multiprofessional team 
of the Service of Pain and Palliative Care, CECON Foundation 
– reference center for cancer treatment of Western Amazon, 
emphasizing the actions of the chaplain.

CASE REPORT

Female patient, 43 years old, from the state of Amazonas, 
single, cook, evangelist, with background of several visits to 
Manaus urgency services, was referred in October 2012 for spe-
cialized evaluation by the service of abdominal surgery, FCE-
CON. At initial evaluation she presented enlarged abdomen, 
flaccid, painful at palpation on right mesogastrium and hypo-
chondrium, without palpable mass, but with imaging exams 
suggestive of tumor lesion in pancreatic topography. Patient 
was submitted to exploratory laparotomy in December 2012 
with histopathological diagnosis of pancreatic duct adenocar-
cinoma. In spite of chemotherapy and radiotherapy sessions in 
the first semester of 2013, the disease has rapidly evolved and 
in October 26 of this same year patient was referred to the Ser-
vice of Pain Therapy and Palliative Care (STDCP).
Patient was finitially evaluated by the Pain Ambulatory pre-
senting visceral nociceptive pain with intensity 10 by the vi-
sual analog scale (VAS)8. Pain was continuous, heavy in upper 
abdomen, which irradiated to the dorsal region, associated to 
bulky ascites and lower limbs edema. Patient had an important 
family history because her father, with bone cancer, was being 
treated in the same hospital. After initial analgesic approach 
and maintenance of initially fortnightly returns, we have iden-

tified a difficulty to adhere to multimodal analgesic therapy, 
maintaining severe pain with VAS varying between 7 and 9. 
Opioid analgesics were taken on demand and irregularly, in 
spite of orientations, which contributed to the difficulty to 
control pain. Additionally, associated reactive depression and 
spiritual brittleness contributed to worsen pain.
Due to disease evolution and aiming at patient’s needs, she 
started to be assisted also at home by the multiprofessional 
team (physician, nurse, psychologist, social worker, physio-
therapist and trainees). Visits were fortnightly and lasted in av-
erage 40 minutes, aiming at evaluating and controlling uncom-
fortable symptoms and following functional performance by 
means of the Palliative Performance Scale (PPS). In addition, 
she was weekly visited by the chaplain who would stay with her 
for approximately 60 minutes. All chaplain approaches were in 
the presence of her son, however without his participation, at 
request of patient herself.
In the first individual visit of the chaplain, pain remained in 
spite of regular use of analgesics. It was identified that the 
patient was living a spiritual conflict because she was still en-
trenched to occultist practices of her past, when she has been 
umbanda and candomblé “mother-of-saint” for 27 years, condi-
tion which supported her financially and made her popular in 
the city. After listening, the initial approach accepted by the 
patient was the shared reading of God’s words (bible), being 
oriented to dedicate daily moments for meditation and prayer. 
In the next visit, patient had no pain (VAS = 0) and after the 
approach she asked for religious worship and hymns of praise. 
In the third visit, patient reported the return of pain that would 
not be relieved even with the prescribed rescue analgesic dose. 
This was related to the loss of her father by bone cancer in this 
period. During the visit, the patient opened her heart because 
she believed that her father’s death had been revenge due to her 
past religious option. During next visits she was under regular 
use of analgesics which would control pain, however patient re-
ported hopelessness since she had surrendered her life to God; 
today evangelist, she was waiting for her healing that would 
never come. After identifying the bargain stage experienced by 
the patient, the chaplain, by oriented and shared listening, has 
shown the difference between this defense mechanism and the 
true objective of spirituality, explaining that when you surren-
der your life to God and trust His plans and objectives you do 
not fear the future, although it might come without this so 
expected physical healing.
In the sequence of visits, as a function of accumulated losses, 
now the abandonment of her companion and her son, there 
has been pain intensification and loss of sleep quality. At this 
moment, the chaplain asked for the intervention of the psy-
chologist to approach family members. After this intervention, 
it was observed that the patient had developed anger as a de-
fense mechanism, starting to reject spiritual assistance, being 
only visited by the multidisciplinary team. Without the resolu-
tion of family conflicts, pain remained refractory which would 
make her distressed and scared.
With impaired general status, she would remain in bed most of 
the time, however conscious, she was unable to perform most 
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activities, dependent for self-care and with reduced intake, 
which corresponded to a PPS score of 40%9. At spiritual assis-
tance return, by patient’s request, she reported being living due 
to faith and that she saw God supplying all her needs, includ-
ing economic needs. After three months of home follow-up, 
already with low functional performance (PPS of 20%) and 
respiratory complications, the chaplain has encouraged patient 
to talk about her feelings about death and by listening she was 
able to strengthen links and to address the spirituality issue.
Now, patient was feeling that she would not live much longer 
and, in spite of still being physically and emotionally weak, 
her pain was controlled (VAS=2). During the last visits, the 
shared reading of the bible was maintained, which has brought 
comfort to patient. In the last 48h, patient was relaxed, with 
her physical and spiritual pain relieved, dyeing in the presence 
of her relatives after five months of home assistance by the mul-
tiprofessional team, emphasizing the actions of the chaplain in 
the 12 visits she made. 

DISCUSSION

Spirituality started to receive attention in the last decade. There 
is no doubt about the importance of religious and spiritual as-
pects in the care of patients, although there are many questions 
about how to access human beings spiritual dimension and 
what is a good spiritual care. Published data indicate that 95% 
of Americans believe in some superior force and that 93% of 
them would like their physicians to address these issues if they 
became severely ill10,11. In Brazil, most people have religious-
spiritual beliefs and consider this very important. Studies with 
hospitalized patients have shown that 77% would like their 
spiritual values to be taken into account by physicians and 48% 
would even like their physicians to pray with them4.
This case portrays the influence of spiritual conflicts on pain 
manifestation and the importance of spiritual assistance for 
its control, since all spiritual states may directly influence the 
perception of pain as suffering. In recognizing the conflicts be-
tween past and current beliefs, the chaplain was able to under-
stand patient’s guilt feelings for having caused damage to third 
parties, which were manifested through threatening thoughts 
and the fixed idea of punishment, which would intensify pain, 
as observed by high VAS pain intensity scores. This scenario 
confirms the assumption that pain felt by the patient was sig-
nificantly worsened by non-physical issues, configuring spiri-
tual pain which cannot be medicated. Hence the importance of 
considering two basic principles when evaluating cancer pain: 
total pain involving physical, environmental, emotional, social 
and spiritual factors, and the identification of mechanisms de-
termining and intensifying such pain9,13,14.
This is in line with Campbell14 who has shown that spiritual 
suffering may express or increase physical symptoms intensity. 
This is true when individuals are faced with challenges threaten-
ing their faith, their meanings or objectives15. Death is the evi-
dence of the limit, of mortality, of human condition. The diver-
sity of attitudes regarding death in modern society is translated 
into changes and resistance, symbolism and new practices, such 

as palliative care4,9. The interdisciplinary approach in palliative 
care allows patients’ individuality and multidimensionality to 
be preserved, because different professionals with specific com-
petences aim, together, at healing or relieving.
That is the reason why the patient was early assisted by the 
multiprofessional team at home, as from the moment where 
difficulties to pharmacologically control pain were identified. 
In palliative care, the basis for decision-making is the evalu-
ation of functional performance via PPS. Studies have shown 
that 10% of patients with PPS equal to 50% have more than 6 
months survival and their final stage coincides with PPS around 
20%. In cancer patients, intensity, complexity, changeability of 
symptoms and individual and family impacts are difficult to 
solve without an early and specialized intervention9. With PPS 
of 20%, the chaplain, by helping her dealing with her losses 
and spiritual suffering, has indirectly allowed patient to live 
her physical pain in a milder way (VAS=2), thus obtaining a 
significant pain and suffering control until her death.
The better quality of remaining life and death of this patient 
was reached after 8 visits to the Pain Ambulatory, 6 visits of the 
clinician, 6 of the nursing team, 7 of the psychologist, 1 of the 
social worker, 1 of the physiotherapist and 12 of the chaplain. 
The management of this case is in line with Arrieira et al.13 with 
regard to the competence of the assistance team to promote 
actions where more personalized, humanized and spiritualized 
links and relationships are established with patients, aiming at 
giving more integral care as from the speech which considers 
individuals in their totality.

CONCLUSION

End of life issues approach, in a coherent way, with patient’s 
cultural, religious and spiritual values, by means of the inter-
vention of the chaplain, was critical for pain control outcome 
and suffering relief. Recently, there have been evidences that it 
is common the search for spiritual treatment when concrete an-
swers are not given by medicine, thus justifying the importance 
of spirituality to cope with chronic conditions15.
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ABSTRACT

BACKGROuNd ANd OBJECTIvES: Pain is a major sour-
ce of stress for patients in the postoperative period, impairing 
recovery, mobility and hospital discharge. This study aimed 
at presenting the use of intravenous dextroketamine to treat a 
patient with severe postoperative pain in intensive care unit.
CASE REPORT: Male patient, 36 years old, single, Cau-
casian, fisherman, living in the city of São Luís, submitted 
to major thoracic tumor removal (Shwanomma) with severe 
pain not controlled with opioids and simple analgesics, being 
necessary the use of adjuvants such as continuous intravenous 
dextroketamine, which has allowed mechanical ventilation 
weaning and patient’s recovery in the postoperative period.
CONCLuSION: Low-dose intravenous dextroketamine as-
sociated to morphine has shown good safety and better con-
trol of severe postoperative pain in patient submitted to tho-
racotomy and admitted to an intensive care unit.
Keywords: Dextroketamine, Difficult to control pain, Inten-
sive care unit, Postoperative period.

RESUMO

JuSTIfICATIvA E OBJETIvOS: A dor é uma grande fonte 
de estresse em pacientes no período pós-operatório, dificul-
tando a recuperação, mobilidade e alta. O objetivo deste estu-
do foi mostrar a utilização de dextrocetamina por via venosa 
no tratamento de um paciente com dor intensa pós-operató-
ria em unidade de terapia intensiva.
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RELATO dO CASO: Paciente do gênero masculino, 36 anos, 
solteiro, branco, pescador, natural residente de São Luís sub-
metido a exérese de grande tumoração torácica (Shwanomma) 
com ocorrência de dor intensa não controlada com opioides e 
analgésicos simples, sendo necessário uso de adjuvantes como 
a dextrocetamina endovenosa contínua, o que possibilitou o 
desmame de ventilação mecânica e reabilitação do paciente 
durante o pós operatório. 
CONCLuSÃO: A dextrocetamina por via venosa em baixas 
doses, associada à morfina demonstrou boa segurança e me-
lhor efeito no controle da dor pós-operatória de forte inten-
sidade em paciente submetido a toracotomia e internado em 
unidade de terapia intensiva.
descritores: Dextrocetamina, Dor de difícil controle, Pós-
-operatório, Unidade de terapia intensiva.

INTRODUCTION

Acute postoperative pain management is still a challenge, no-
twithstanding analgesic techniques evolution. Pain is difficult 
to control in certain patients, which generates stress and su-
ffering for patients and the team, so any effort is important to 
relieve such complaint. Drug combination has been suggested 
and different medications have been used for this type of pa-
tient1.
Ketamine is N-methyl-D-aspartate (NMDA) receptor blo-
cker initially used for anesthetic effects. Currently, as from 
the understanding of its anti-hyperalgesic and antiallodynic 
effects, it has been used as adjuvant to treat difficult to con-
trol pain, be it acute or chronic. Several administration routes 
have been proposed, but most studies mention the intrave-
nous route2.
This study aimed at reporting the use of intravenous dex-
troketamine to treat a patient with difficult to control posto-
perative pain in intensive care unit.

CASE REPORT

Male patient, 36 years old, single, Caucasian, fisherman, li-
ving in the city of São Luís, presented previous history of 
severe chest, upper limb and head pressing and pressure pain, 
without irradiation or improvement or worsening factors. Af-
ter five months he noticed sternal manubrium bulging with 
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progressive and fast growth, when he looked for medical care.
CT has evidenced tumor adhered to the sternum and biopsy 
has confirmed that it was a Schwannoma. Patient was referred 
to the intensive care unit (ICU) by the operating center af-
ter thoracotomy for tumor resection, being hemodynamically 
stable and awaken (Glasgow 15). Central venous catheter was 
installed in right jugular vein; mean blood pressure in right 
radial artery; chest drains n. 36 right and 38 left; two aspi-
rator drains in subcutaneous cell tissue; indwelling urinary 
catheter.
Surgery was performed under general anesthesia without in-
tercurrences. It was not possible to install epidural catheter for 
postoperative analgesia. Patient was admitted to the ICU and 
was intubated still with residual anesthesia. When he started 
to return to consciousness he was agitated and uncomfortable 
in the ventilator. Asked by the team, he confirmed the presen-
ce of severe pain. Tramadol (100mg) and dipirone (30mg/kg/
dose) were started without satisfactory results. Prescription 
was changed to bolus morphine, also without improvement. 
The ICU team decided to use continuous intravenous (IV) 
fentanyl and to ask Pain Service opinion. Non-steroid anti-in-
flammatory drug was not used because it was a surgery with 
major resection area and risk of bleeding.
According to the Pain Service recommendation, intravenous 
morphine was added and progressively titrated until 120 mg/
day. This allowed the withdrawal of fentanyl, providing pa-
tient emergence and mechanical ventilation weaning. In the 
first postoperative day patient was extubated and pain was 
evaluated by the numerical scale (NS) with is routine of the 
sector (implemented 5th signal protocol). Patient referred very 
severe pain (NS=10/10) which has generated new morphi-
ne adjustment. In the second postoperative day, due to se-
vere pain persistence, difficulty of inspiration due to pain, 
impossibility of receiving physiotherapy and airways hygiene 
by expectoration, dextroketamine was prescribed in 100mg 
solution diluted in 98mL of 0.9% saline in infusion pump 
(IP), started at 0.1mg/kg/h, associated with to intravenous 
morphine and diazepam, one tablet at night, due to patient’s 
high anxiety. This schedule has improved pain (NS=3/10) 
allowing for physiotherapy assistance and respiratory pattern 
improvement. In the third postoperative day, drug doses were 
decreased, which has generated pain exacerbation episodes 
(NS=6/10) associated to worsening of cough, which has led 
to return to initial dextroketamine dose. It is worth highli-
ghting that the whole team was very concerned with the use 
of ketamine in IP, which was a new procedure for the unit.
Patient has evolved with hypertension episodes during the use 
of dextroketamine (maximum of 156/110mmHg). In the se-
venth postoperative day, patient had a new severe pain episo-
de, leading to new morphine dose adjustment. Diazepam was 
prescribed twice a day to improve anxiety control and patient 
has evolved with satisfactory pain control (NS=4/10).
While under dextroketamine, patient was evaluated by a spe-
ech therapist, who evidenced that he had maintained unders-
tandable and expressive speech, altered voice quality, speech 
articulation and maximum phonation time due to tachypnea. 

Phonoarticulatory organs (lips, tongue, cheeks) had functio-
nal mobility, preserved sensitivity and normal tone. Patient 
presented voluntary and at request swallowing, presence of 
cough reflex and normal cervical auscultation. Patient inges-
ted liquid foods, had myofunctional control and functional 
oropharingeal transit time, adequate hyolaryngeal complex 
excursion, however, with multiple swallowings as protective 
resource. After evaluation, it was suggested the oral route as-
sisted and managed by the speech therapist to prevent bron-
choaspiration and to promote safe and functional swallowing 
during the period he remained in the ICU.
It was possible to perform physiotherapy in the sense of no-
ninvasive ventilation to prevent lung atelectasis and improve 
respiratory pattern. This assistance was optimized by patient’s 
contribution to maneuvers after dextroketamine installation. 
There has also been early ambulation in the third postopera-
tive day.
Patient was slightly sleepy, however awaken, making contact 
and walking during the whole period of dextroketamine use. 
Patient was maintained in spontaneous ventilation with oxy-
gen catheter and hemodinamically stable without vasoactive 
drug throughout hospitalization. Patient was kept in the ICU 
with controlled pain (NS=3-4/10) and ketamine was withdra-
wn in the eighth hospitalization day. He was discharged from 
the ICU to the ward with morphine and dipirone, both swi-
tched to the oral route without intercurrences.

DISCUSSION

The World Health Organization (WHO) has developed an 
analgesic ladder to treat cancer pain, based on pharmacolo-
gical measures involving anti-inflammatory drugs, opioids 
and adjuvants3

. Pain management organization and standar-
dization is based on a three-step ladder according to pain 
intensity presented by patients. The first step recommends 
the use of simple analgesics and anti-inflammatory drugs for 
mild pain (NS=1-3/10). The second step suggests weak opio-
ids, which may be associated to first step simple analgesics 
or anti-inflammatory drugs, for moderate pain (NS=4-6/10). 
The third step suggests strong opioids, associated or not to 
simple analgesics or anti-inflammatory drugs, for severe pain 
(NS=7-10/10). Adjuvants may be used in the three steps of 
the ladder. The three-step ladder indicates specific classes of 
pharmacological and non-pharmacological approaches, pro-
viding physicians with flexibility and possibility of adaptation 
according to patients’ peculiarities. WHO analgesic ladder 
has been worldwide used as guidance for pain management 
in general, including acute postoperative pain, and this was 
observed during the follow-up of our patient.
In major surgeries, such as in this case, it is recommended the 
use of catheter for epidural analgesia, which is an extremely 
widespread practice to treat post-thoracotomy pain. It provi-
des preventive analgesia decreasing the possibility of central 
sensitization and of situations such as hyperalgesia, allodynia 
and continuous pain4. Authors have shown that epidural pos-
toperative analgesia results in shorter ICU stay, pulmonary 
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function improvement, less thromboembolic and cardiovas-
cular complications, earlier mobilization and bowel function 
return, and shorter hospital stay5. In our case, it was impossi-
ble to install the epidural catheter due to technical difficulty.
In some cases pain is difficult to control being necessary the 
addition of adjuvant drugs. Antidepressants, anticonvulsants, 
adrenergic agonists, local anesthetics, sodium channel blo-
ckers, NMDS receptor blockers, GABA receptors agonists 
and many others are used for this purpose1.
Ketamine, which is an NMDA receptors blocker, was syn-
thesized for the first time in 1962 by American pharmacist 
Calvin Stevens in the Parke & Davis laboratory. It may be 
clinically used in its racemic form or as isomer; dextroketa-
mine is available in Brazil for more than ten years. Dextroke-
tamine is considered 3 to 4 times more potent for pain relief 
and, in equianalgesic doses, produces less psychic changes and 
agitation as compared to the racemic form6,7. Ketamine acts 
both on the competitive NMDA receptors blockade and on 
non-competitive NMDA receptors blockade typical of gluta-
mate, in addition to interacting with both spinal and supra-
-segmental opioid receptors. In low doses, it induces satisfac-
tory analgesia, evidencing nociceptive system inhibition with 
central sensitivity blockade8.
Currently, dextroketamine is widely used as analgesic therapy 
adjuvant in humans, in spite of the lack of studies confirming 
its effectiveness and of discussions with regard to its routine 
clinical use. Some authors have shown that low dextroketa-
mine doses associated to morphine potentiate analgesia and 
decrease opioids adverse effects, as well as its ability to decre-
ase pain scores9. A large prospective study has shown safety 
of intravenous dextroketamine and morphine for patient-
-controlled analgesia10.
In a systematic review of ketamine for postoperative analge-
sia, authors have concluded that intravenous ketamine is an 
effective adjuvant, decreases opioid consumption, improves 
pain control quality, with special benefits for more painful 
procedures, such as high abdominal surgeries, thoracotomies 
and major orthopedic interventions11. However, there is no 
consensus in this review about the optimal dose to be used.
With regard to adverse effects, ketamine does not effectively 
protect airways of patients susceptible to bronchoaspiration. 
It stimulates salivary secretion, which may increase the inci-

dence of bronchspasm, in spite of its known bronchodilator 
effect12. As described in this report (speech therapy evalua-
tion) patient had good swallowing control with dextroketa-
mine continuous infusion. There has been blood pressure in-
crease, however with no need for anti-hypertensive therapy. It 
is also known that anxiety and pain increase blood pressure, 
which may have contributed to reported measures. There has 
been no hallucination, which has been primarily associated to 
low dextroketamine dose used in the infusion.

CONCLUSION

As from this case, it could be observed that pain control in 
certain patients is a hard task and the use of combined analge-
sia tends to be advantageous. Low intravenous dextroketami-
ne dose associated to morphine was safe and provided better 
postoperative pain control in a patient with severe pain in 
the ICU. Patient was comfortable and less anxious after pain 
control, allowing for better quality of assistance.
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dor for insufi ciente, a dose pode ser aumentada até 150 mg ou 200 mg 2 vezes/dia. Tramal® pode ser administrado com ou sem alimentos. 
Tramal® cápsulas e comprimidos revestidos não devem ser mastigados ou partidos. Dependendo da intensidade da dor, o efeito dura 4-8 horas. 
Normalmente não se deve exceder doses de 400 mg/dia. Tramal® solução injetável demonstrou ser incompatível com soluções injetáveis 
de diclofenaco, indometacina, fenilbutazona, diazepam, fl unitrazepam, midazolam e trinitrato de glicerol. Tramal® não é recomendado para 
pacientes com insufi ciência renal ou hepática grave. Não é necessário ajuste de dose em pacientes idosos (até 75 anos) sem manifestação 
clínica de insufi ciência hepática ou renal. Em pacientes idosos (acima de 75 anos) a eliminação pode ser prolongada. Portanto, se necessário, o 
intervalo da dose deve ser aumentado de acordo com as necessidades do paciente (vide bula completa do produto). VENDA SOB PRESCRIÇÃO 
MÉDICA. SÓ PODE SER VENDIDO COM RETENÇÃO DA RECEITA. SE PERSISTIREM OS SINTOMAS, O MÉDICO DEVERÁ SER CONSULTADO. 
MS – 1.0216.0160. Para mais informações, consulte as bulas dos produtos (TRACAP_01, TRASOR_01, TRACOR_01 e TRAINJ_02). Documentação 
científi ca e informações adicionais estão à disposição da classe médica mediante solicitação. Laboratório Pfi zer Ltda., Rua Alexandre Dumas, 
1860 – Chácara Santo Antônio, São Paulo, SP – CEP 04717-904. Tel.: 0800-7701575. www.pfi zer.com.br.

TRAMAL É UM MEDICAMENTO. DU-
RANTE SEU USO, NÃO DIRIJA VEÍCU-
LOS OU OPERE MÁQUINAS, POIS SUA 
AGILIDADE E ATENÇÃO PODEM ES-
TAR PREJUDICADAS.
Contraindicações: Cloridrato de tramadol não deve ser utilizado em 
epilepsia não controlada adequadamente com o tratamento. Interações: 
A administração concomitante de cloridrato de tramadol com outros 
fármacos depressores do sistema nervoso central (SNC), incluindo álcool, 
pode potencializar os efeitos no SNC.  

 

 

Laboratórios Pfi zer Ltda.
Rua Alexandre Dumas, 1860 São Paulo - SP
CEP 04717-904 - CNPJ 46.070.868/0019-98
© Copyright Pfi zer Ltda. 2013
Todos os direitos reservados. www.pfi zer.com.br

Material destinado à classe médica.
Material aprovado em Julho/2014.  

SE PERSISITIREM OS SINTOMAS, O MÉDICO DEVERÁ SER CONSULTADO.



Tramal Retard®* Tramal®**

dosagem 
equivalente

1 a 2 cápsulas 
até 4 vezes ao dia2

(400mg/dia)

1 a 2 comprimidos  
2 vezes ao dia2

(400mg/dia)

CLORIDRATO DE TRAMADOL 
DE LIBERAÇÃO PROLONGADA1, 2

A mesma efi cácia e segurança do 
Tramal de liberação imediata.2

Comodidade posológica 
2 x ao dia.3

Referência Bibliográfi ca: 1. Grond, S.; Sablotzki, A. Clinical pharmacology of tramadol. Clin. Pharmacokinetics., 43(13): 879-923, 2004. 
2. Raber, M. et al.Analgesic Effi cacy and Tolerability of Tramadol 100mg Sustained-Release Capsules in Patients with Moderate to 
Severe Chronic Low Back Pain. Clin. Drug. Invest., 17(6):415-423, 1999. 3. TRAMAL. Grünenthal GmbH, [2013]. Bula do profi ssional de 
saúde. 4. Sorge, J.; Stadler, Th. Comparison of the analgesic effi cacy and tolerability of tramadol 100mg sustained-release tablets and 
tramadol 50mg capsules for the treatment of chronic low back pain. Clin. Drug Investig. 14(3):157-164, 1997.

* Tramal Retard 100mg com 10 comprimidos
** Tramal 50mg com 10 cápsulas

Menor incidência de cefaléia 
e náusea quando comparado à 
apresentação de liberação imediata.4

Tramal® (cloridrato de tramadol). Indicações: dor de intensidade moderada a grave, de caráter agudo, subagudo e crônico. Contraindicações: 
hipersensibilidade ao tramadol ou a qualquer componente da fórmula; intoxicações agudas por álcool, hipnóticos, analgésicos opióides e outros 
psicotrópicos; a pacientes em tratamento com inibidores da MAO ou pacientes que foram tratados com esses fármacos nos últimos 14 dias; 
em epilepsia não-controlada adequadamente com tratamento e para tratamento de abstinência de narcóticos. Advertências e precauções: 
Tramal® deve ser usado com cautela nas seguintes condições: dependência aos opióides; ferimentos na cabeça; choque, distúrbio do nível 
de consciência de origem não estabelecida, pacientes com distúrbios da função respiratória ou do centro respiratório; pressão intracraniana 
aumentada. Foram relatadas convulsões em pacientes recebendo tramadol nas doses recomendadas. O risco pode aumentar quando as doses 
de tramadol excederem a dose diária máxima recomendada (400 mg) ou em pacientes tomando outras medicações que reduzam o limiar para 
crises convulsivas. Tramal® apresenta um baixo potencial de dependência. No uso a longo prazo, pode-se desenvolver tolerância e dependência 
física e psíquica. Tramal® não é indicado como substituto em pacientes dependentes de opióides. Tramal® Retard contém lactose em sua 
composição. Portanto, pacientes com o problema hereditário raro de intolerância à galactose, com defi ciência de lactase Lapp ou má-absorção 
de glicose-galactose, não devem tomar este medicamento. Tramal® solução oral contém sacarose em sua composição. Portanto, pacientes 
com o problema hereditário raro de intolerância à frutose, má-absorção de glicose-galactose ou insufi ciência de sacarose-isomaltase, não 
devem tomar este medicamento. Atenção: Tramal® solução oral contém açúcar, portanto, deve ser usado com cautela em diabéticos. Tramal® 
pode causar sonolência e tontura e, portanto, pode prejudicar as reações do paciente ao dirigir veículos ou operar máquinas. Esse fato diz 
respeito, particularmente, ao uso concomitante de bebidas alcoólicas ou substâncias psicotrópicas. Gravidez: Tramal® é um medicamento 
classifi cado na categoria C de risco de gravidez. Portanto, este medicamento não deve ser utilizado por mulheres grávidas sem orientação 
médica ou do cirurgião-dentista. Cerca de 0,1% da dose é secretada no leite materno. Tramal® não é recomendado durante a lactação (vide 
bula completa do produto). Durante o tratamento, o paciente não deve dirigir veículos ou operar máquinas, pois sua habilidade e atenção 
podem estar prejudicadas. Reações adversas: mais comuns: náusea e tontura. Comuns: dor de cabeça, sonolência, constipação, boca seca, 
vômito, transpiração e fadiga (outras reações: vide bula completa do produto). Interações: Tramal® não deve ser combinado com inibidores da 
MAO. A administração concomitante de tramadol com outros fármacos depressores do sistema nervoso central (SNC), incluindo álcool, pode 
potencializar os efeitos no SNC. Administração prévia ou simultânea de carbamazepina (indutor enzimático) pode reduzir o efeito analgésico 
e a duração da ação. Não se recomenda a combinação de agonistas/antagonistas de receptores de morfi na (por ex.: buprenorfi na, nalbufi na, 
pentazocina) e tramadol, pois o efeito analgésico de um agonista puro pode ser teoricamente reduzido nessas circunstâncias. Tramal® pode 
induzir convulsões e aumentar o potencial de inibidores seletivos da recaptação de serotonina, antidepressivos tricíclicos, neurolépticos e 
outros fármacos que diminuem o limiar para crises convulsivas. Houve casos isolados de síndrome serotoninérgica com ligação temporal ao uso 
terapêutico de tramadol em combinação com outros medicamentos serotoninérgicos. Após a interrupção de medicamentos serotoninérgicos, 
geralmente observa-se uma melhora rápida. O tratamento depende da natureza e gravidade dos sintomas. O tratamento concomitante de 
Tramal® com derivados cumarínicos (varfarina) deve ser cuidadosamente monitorado devido a relatos de aumento no tempo de protrombina 
(INR) com risco de sangramento e de equimoses em alguns pacientes. Outros fármacos inibidores do CYP3A4, tais como o cetoconazol e a 
eritromicina, podem inibir o metabolismo do tramadol e do seu metabólito ativo o O-demetilado (vide bula completa do produto). Posologia: 
adultos e jovens com mais de 16 anos de idade: 1-2 cápsulas (50-100 mg) com um pouco de água; ou cerca de 20-40 gotas (50-100 mg) 
de solução oral com um pouco de água pura ou açucar; ou 1-2 ampolas de 50 mg (50-100 mg) de solução injetável ou 1 ampola de 100 mg 
de solução injetável por via intravenosa por injeção lenta (1 mL/min) ou em solução por gotejamento ou por via intramuscular, ou ainda 1 
comprimido de liberação lenta (100-200 mg) com um pouco de água, duas vezes ao dia, de preferência pela manhã e à noite. Se o alívio da 
dor for insufi ciente, a dose pode ser aumentada até 150 mg ou 200 mg 2 vezes/dia. Tramal® pode ser administrado com ou sem alimentos. 
Tramal® cápsulas e comprimidos revestidos não devem ser mastigados ou partidos. Dependendo da intensidade da dor, o efeito dura 4-8 horas. 
Normalmente não se deve exceder doses de 400 mg/dia. Tramal® solução injetável demonstrou ser incompatível com soluções injetáveis 
de diclofenaco, indometacina, fenilbutazona, diazepam, fl unitrazepam, midazolam e trinitrato de glicerol. Tramal® não é recomendado para 
pacientes com insufi ciência renal ou hepática grave. Não é necessário ajuste de dose em pacientes idosos (até 75 anos) sem manifestação 
clínica de insufi ciência hepática ou renal. Em pacientes idosos (acima de 75 anos) a eliminação pode ser prolongada. Portanto, se necessário, o 
intervalo da dose deve ser aumentado de acordo com as necessidades do paciente (vide bula completa do produto). VENDA SOB PRESCRIÇÃO 
MÉDICA. SÓ PODE SER VENDIDO COM RETENÇÃO DA RECEITA. SE PERSISTIREM OS SINTOMAS, O MÉDICO DEVERÁ SER CONSULTADO. 
MS – 1.0216.0160. Para mais informações, consulte as bulas dos produtos (TRACAP_01, TRASOR_01, TRACOR_01 e TRAINJ_02). Documentação 
científi ca e informações adicionais estão à disposição da classe médica mediante solicitação. Laboratório Pfi zer Ltda., Rua Alexandre Dumas, 
1860 – Chácara Santo Antônio, São Paulo, SP – CEP 04717-904. Tel.: 0800-7701575. www.pfi zer.com.br.

TRAMAL É UM MEDICAMENTO. DU-
RANTE SEU USO, NÃO DIRIJA VEÍCU-
LOS OU OPERE MÁQUINAS, POIS SUA 
AGILIDADE E ATENÇÃO PODEM ES-
TAR PREJUDICADAS.
Contraindicações: Cloridrato de tramadol não deve ser utilizado em 
epilepsia não controlada adequadamente com o tratamento. Interações: 
A administração concomitante de cloridrato de tramadol com outros 
fármacos depressores do sistema nervoso central (SNC), incluindo álcool, 
pode potencializar os efeitos no SNC.  
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