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Dor na cabeça, na face, no pescoço 
ou na boca, são sinais de dor 

orofacial. Essas estruturas albergam 
dores comuns, como odontalgias 
e sinusites, e uma das dores das 

mais temidas: a neuralgia do 
trigêmeo. Além disso, as disfunções 
temporomandibulares representam 
importantes causas de dores agudas, 

crônicas orofaciais e cefaleias 
secundárias. Queimação bucal, 

dores pós-operatórias persistentes, 
dor facial atípica e a dor do câncer 
de boca são outros exemplos de dor 

que acometem a região orofacial 
e que são verdadeiros desa� os ao 
diagnóstico e tratamento. Com 

o objetivo de conscientizar a 
população e os pro� ssionais da 

saúde sobre esse tema, de outubro 
de 2013 a outubro de 2014, a 
SBED promove no país o Ano 

Mundial Contra a Dor Orofacial. 
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ABSTRACT

BACKGROuNd ANd OBJECTIvES: Acupuncture is a ther-
apeutic method widely used to manage pain. Temporomandibu-
lar disorders have symptoms such as facial pain, pain in temporo-
mandibular region and in masticatory muscles. This study aimed 
at describing the results obtained in temporomandibular disor-
der pain intensity improvement in patients treated in a public 
service with a minimum number of three acupuncture sessions.
METHOdS: This is a descriptive study with patients with 
temporomandibular disorders treated in the Dentistry Special-
ties Center I of the city of Piracicaba (SP) in the period from 
September 2010 to October 2011. Sample was made up of 31 
patients of both genders, aged between 14 and 68 years. Pain 
was measured by the visual analog scale (VAS), called initial VAS 
(pre-treatment) and final VAS (post-treatment), respectively in 
the beginning and end of the acupuncture session. Each patient 
was submitted to three 20-minute sessions, once a week.
RESuLTS: Pain was absent (VAS=0) in 67.7% of patients who 
had pain intensity improvement with iVAS in the first session 
higher (6.10±2.64) than fVAS in the third session (1.16±1.98).
CONCLuSION: With a minimum of three weekly acupuncture 
sessions it was possible to control temporomandibular disorder 
pain regardless of the level of initial pain. Its use could contribute 
to enhance the treatment of such patients in the public service 
for being a low cost and easy to apply therapy.
Keywords: Acupuncture therapy, Facial pain, Temporomandib-
ular disorder.
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RESUMO

JuSTIFICATIvA E OBJETIvOS: Acupuntura é um método 
terapêutico e seu uso é amplo para o tratamento da dor. As dis-
funções temporomandibulares apresentam sintomas como dores 
na face, na região da articulação temporomandibular, nos mús-
culos mastigatórios. O objetivo deste estudo foi descrever os re-
sultados obtidos na redução da intensidade de dor na disfunção 
temporomandibular em pacientes atendidos no serviço público 
com um número mínimo de três sessões de acupuntura.
MÉTOdOS: Trata-se de estudo descritivo de pacientes com dis-
função temporomandibular tratados com acupuntura no Centro 
de Especialidades Odontológicas I do município de Piracicaba 
(SP), no período de setembro de 2010 a outubro de 2011. A 
amostra foi de 31 pacientes, de ambos os gêneros, com idade en-
tre 14 e 68 anos. A dor foi mensurada através da escala analógica 
visual (EAV), denominada EAV inicial (pré-tratamento) e EAV 
final (pós-tratamento), respectivamente no inicio e ao final da 
sessão de acupuntura. Cada paciente recebeu três sessões de acu-
puntura, uma vez por semana com a duração de 20 minutos.
RESuLTAdOS: A dor cessou (EAV=0) em 67,7% dos pa-
cientes que apresentaram redução na intensidade de dor, com 
EAVi da 1ª sessão maior (6,10±2,64) do que a EAVf da 3ª sessão 
(1,16±1,98).
CONCLuSÃO: Com um número mínimo de três sessões sema-
nais de acupuntura foi possível o controle da dor em pacientes 
com disfunção temporomandibular independentemente do grau 
de dor inicial. Sua utilização poderia contribuir para ampliar o 
atendimento a esses pacientes no serviço público por ser uma 
prática terapêutica de baixo custo e fácil aplicação.
descritores: Articulação temporomandibular, Dor facial, Tera-
pia por acupuntura.

INTRODUCTION 

Acupuncture is a therapeutic method part of the Traditional 
Chinese Medicine (TCM). It is millennial being used for 5 
thousand years in Eastern countries and having been incorpo-
rated to other countries such as Japan, Korea and Vietnam. It 
appeared in Brazil when Japanese immigrants came to work in 
coffee plantations approximately 100 years ago1.
Acupuncture is based on the stimulation of specific anatomic 
body points, called acupoints, to prevent, reestablish or main-
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tain health. Needling is the most common therapeutic practice 
with acupuncture, but in addition to heat (moxa), acupuncture 
points may be stimulated with laser, electricity (electroacu-
puncture) and with suction cups2.
According to a study2, one advantage of using acupuncture is 
that it is effective to treat pain, especially musculoskeletal pain, 
being that in dentistry, temporomandibular disorders (TMD) 
or craniomandibular disorders (CMD) are the most common 
types of orofacial musculoskeletal pain3.
TMDs represent a heterogeneous group of problems character-
ized by orofacial pain and/or masticatory dysfunction4; they 
have symptoms such as pain in face, in temporomandibular 
joints (TMJ) region, in masticatory muscles, in head and ear 
and some otologic manifestations such as tinnitus, vertigo and 
ear fullness5.
Due to the similarity of TMDs with other musculoskeletal 
disorders, where part of the natural course of such alterations 
is unknown, conservative therapies are indicated as treatment, 
including pharmacological agents, self-massage, patients’ edu-
cation and self-care, physical therapy, occlusal adjustments, oc-
clusal splints and acupuncture3.
According to a study5, there are few public policies to disclose 
the disease and treat individuals with TMD and, in this case, 
acupuncture could contribute to expand the care to those 
patients for being a low cost and easy to apply therapeutic 
practice.
In light of the above, this study aimed at describing the results 
obtained to decrease TMD pain intensity in patients treated 
with acupuncture in the public service, with a minimum num-
ber of three sessions.

METHODS

For being a study with human beings, it was carried out accord-
ing to ethical principles and according to resolution 196/96 
of the National Health Council of the Ministry of Health, in 
compliance with the Declaration of Helsinki and was only 
started after the signature of the Free and Informed Consent 
Term (FICT).
This is a preliminary longitudinal descriptive study because 
sample is small and there is no control group. Sample was made 
up of 31 acupuncture patients from the Dentistry Specialties 
Center I (CEO) from the city of Piracicaba (São Paulo) in the 
period from September 2010 to October 2011, aged between 
14 and 68 years, from both genders, with diagnosis of muscu-
lar TMD who were referred for treatment with acupuncture 
with painful symptoms in face, with pain in TMJ region and 
in other sites. They were treated with three acupuncture ses-
sions. Before (pre-treatment) and after (post-treatment) each 
acupuncture session, patients would check the level of pain in-
tensity they felt in the visual analog scale (VAS) (initial VAS 
– iVAS and final VAS – fVAS).
From total sample (n=31), 83.87% were females and most pa-
tients were between 30 and 49 years of age (51.61%), followed 
by those with 50 years of age or above (25.81%).
Patients were treated with traditional acupuncture, in week-

ly sessions lasting 20 minutes. Skin was cleaned with cotton 
soaked in 70% alcohol. Needles were Chinese, sterilized, dis-
posable and individually packaged, in the sizes of 0.20x13mm 
for facial points and 0.25x30mm for points far from the face, 
from the Qizhou brand (Wujiang City Shenli Medical & 
Health Material Co. Ltd). Insertion and depth were accord-
ing to the literature6, respecting physical constitution, age and 
location of the point7. Needles were manually inserted and ro-
tated clockwise and counterclockwise until patients reported 
deqi sensation8. Insertion was unilateral (Figure 1), at the side 
of the most severe pain and after obtaining deqi the needles 
were no longer manipulated (sedation or tonification)9.

Figure 1. Needle inserted in the CS6 point (Neiguan)

Patients’ report about deqi was observed at each insertion, 
which is a specific sensation felt when a needle is inserted in 
the acupuncture point and may present as pain, numbness, 
heat, weight or distension around the area where the needle 
was inserted. It may irradiate along the pathway of the merid-
ian to which the stimulated point belongs. This is a desired and 
necessary effect for acupuncture to be effective10.
Acupuncture was performed by dentists qualified in acupunc-
ture by the Federal Council of Dentistry, who are part of the 
Acupuncture Group, Dentistry School of Piracicaba – FOP/
UNICAMP and who are volunteers in the CEO. Patients of 
the research were referred to acupuncture treatment with di-
agnosis of muscular TMD, which is one indication for the use 
of acupuncture3, by a dentist specialized in buccomaxillofacial 
surgery who works at the same place and makes the referral to 
acupuncture treatment.
Through initial patients’ history with questions such as prefer-
ence for heat or cold, location and type of pain (throbbing, 
heavy, stabbing), tongue and pulse inspection, the energy im-
balance was located and, based on the clinical experience of 
the group, a set of points was selected for treatment, being the 
following the most common:
Emotional Rebalance: C7 (Shenmen), CS6 (Neiguan), ID3 
(Houxi), VB20 (Fengchi) and TA23 (Sizhukong). Related to 
the presence of anxiety and emotional problems11.
Kidney Yin defficiency with alteration of Chong Mai Me-
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ridian energy: VC 3 (Zhongji), R3 (Taixi), R7 (Fuliu), VG4 
(Mingmen), VG14 (Dazhui), TA17 (Yfeng) and TA21 (Er-
men). In cases of energy wear12.
Ascension of kidney Yang with internal wind: R7 (Fuliu), 
VB20 (Fengchi), VB34 (Yanglingquan), VB 39 (Xuanzhong), 
TA17 (Yfeng), F2 (Xingjian). In cases of thready pulse and 
presence of tongue or facial trembling13.
Spleen/pancreas Yang defficiency: VC12 (Zhongwan), TA3 
(Zhongzhu), IG4 (Hegu) (Figura 2), BP4 (Gongsun) and 
VG15 (Yamen). In cases of insomnia, concern, teeth marks on 
the side of the tongue14.
For statistical analysis, t test for related samples was used, with 
evaluation of iVAS (before each acupuncture session) and fVAS 
(after each acupuncture session). Significance level was p<0.05. 
Program used was Bioestat 5.3.
The study was approved by the Research Ethics Committee, 
Dentistry School of Piracicaba/UNICAMP, under number 
099/2008.

RESULTS

Pain disappeared (VAS=0) in 67.7% of patients and was im-
proved for remaining patients. In all sessions, mean fVAS was 
significantly lower than mean iVAS (Table 1). However, there 
has been VAS variation between sessions, when some patients 
had increased pain intensity after beginning the treatment. Ac-
cording to the literature6, painful symptoms may be exacerbat-
ed after acupuncture sessions because the evolution of patients 
treated by acupuncture is in cycles of improvement or wors-
ening of clinical symptoms which are directly related to the 
evolution of the therapy itself or to the aggression of emotional 
factors (such as anger, fear, sadness) or extrinsic factors (such as 
weather conditions, traumas, etc.).

Table 1. Mean and standard deviation of initial and final pain intensity 
of each one of the three acupuncture sessions

Session Mean iVAS SD Mean fVAS SD p value

1st 6.10 2.64 2.74 2.26 <0.0001

2nd 3.93 3.67 1.74 2.41 <0.0001

3rd 2.55 3.27 1.16 1.98 0.0008
VAS: visual analog scale; SD: standard deviation.

No adverse effect was observed during acupuncture sessions, 
regardless of pain intensity.

DISCUSSION

Results of this preliminary study show that three acupuncture 
sessions were effective to decrease pain intensity and that acu-
puncture is a safe method. Since patients have reported dif-
ferent responses to acupuncture, it is difficult to specify how 
many sessions are needed or which should be the treatment 
duration15

. For chronic pain, in most cases there is the need for 
ten sessions, preferably in alternated days, or once a week2 to 
obtain long-lasting benefits.
It is known that TMDs are the most common type of orofa-
cial musculoskeletal pain and when presented as chronic pain 
are difficult to be controlled by dentists or other health profes-
sionals3. They cause discomfort and decrease people’s ability, 
because as well as pain, functional jaw limitation brings sig-
nificant problems to patients who find difficulties to perform 
daily activities such as eating, expressing themselves, talking, 
working, etc.4.
Acupuncture is used to treat TMD pain and other associated 
symptoms16. It is effective to relieve muscular pain and has the 
advantage of decreasing local inflammatory process, thus re-
lieving pain, but in addition to relieving pain, one or more 
acupuncture sessions have benefits for general health, such as 
better fitness, better sleep patterns, appetite improvement and 
a sensation of well-being15, which are strategies to treat TMD 
based on decreasing symptoms and improving function and 
quality of life4.
Acupuncture action mechanism is still not explained. When 
the needle is inserted in the skin, a pain control system is acti-
vated to inhibit pain signals entering the nervous system. This 
control system is called analgesia system, which induces the 
secretion of endogenous opioids and the involvement of neu-
rotransmitters (endorphin, encephalin and serotonin)17. West-
ern theories are especially based on the fact that acupuncture 
induces signals in afferent nerves which modulate the trans-
mission of the signal in the spine and pain perception in the 
brain18.
According to TCM, based on energy imbalance, pain is inter-
preted as a stagnation of Qi (energy) and/or Xue (blood), and 
acupuncture aims at removing such stagnation and at regulat-
ing Qi flow in energy channels (Meridians)19. Based on this, 
already described protocols were used, each one indicated for 
an imbalance identified in TMD patients in the clinical prac-
tice. This study has observed that they are effective to control 
pain intensity. Among points, the IG4 point (Figure 2) is to 

Figure 2. Needle inserted in point IG4 (Hegu)
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be highlighted for having strong analgesic action19 and being 
widely used in dentistry (although being located in the hand), 
which presents very favorable results to manage orofacial pain. 
An explanation for such is its internal pathway closely related 
to the oral cavity9.
A study20 has compared acupuncture to occlusal splint in fe-
males with TMD, where the acupuncture group had better re-
sults in increasing mouth opening, since acupuncture is able 
to relax masticatory muscles and one of its advantages is the 
possibility of being associated to conventional therapies. Our 
study has used acupuncture alone, which decreases public ser-
vice costs.
In a different double blind study21 using acupuncture to treat 
TMD symptoms, a group has received real acupuncture and 
the other placebo acupuncture. The group treated with real 
acupuncture had pain improvement with significant difference 
as compared to placebo acupuncture, results which were also 
obtained in this study regardless of initial pain intensity.
Our study has not observed any adverse effect, although the 
literature22 has reported mild adverse effects such as sweating, 
vertigo and bleeding in 7 to 11% of patients. The possibility of 
not having adverse effects may be the fact that patients were re-
ferred by a previous screening of a professional know by them, 
in the same place where acupuncture sessions are carried out, 
improving confidence/safety for this type of treatment.
One should stress that the treatment is safe, if provided by a 
qualified professional. Acupuncture is still not a dentistry spe-
cialty; in 2008 it was recognized by the Federal Council of 
Dentistry, which has created the Qualification in acupuncture 
for dentists, thus the importance of being a dentistry specialty.
Our results indicate that acupuncture is an option to treat pa-
tients with muscular TMD, because it acts not only to control 
pain but also brings benefits for general health, which reflects 
the biopsychosocial health model. 
This study had some limitations: the first is the sample size 
which was small to totally evaluate the effects of the treatment; 
the second is that there is no control group and so, Sham acu-
puncture was not used. For future studies, we suggest random-
ized studies including control group to check specific acupunc-
ture effects and treatment indications, expanding it use both in 
private and public health services.

CONCLUSION

With a minimum of three weekly acupuncture sessions it was 
possible to control TMD patients’ pain, regardless of initial 
pain intensity. Its use could contribute to expand the treatment 

of TMD patients in the public service for being a low cost and 
easy to apply therapeutic practice.
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ABSTRACT

BACKGROuNd ANd OBJECTIvES: Submucosal dexa-
methasone injection directly in the surgical area has been used in 
different dental procedures, but there are still few studies evalu-
ating its efficacy as compared to oral route for impacted third 
molar surgeries. So, this study aimed to evaluate postoperative 
pain, edema and trismus after impacted third molar surgeries us-
ing oral or submucosal local injection of dexamethasone.
METHOdS: This was a prospective, controlled, crossover and 
randomized study involving 36 patients with indication of lower 
third molar surgeries, who were randomly distributed in two 
groups: group A – submucosal local injection of dexamethasone 
(4mg/1mL) after local anesthesia, and group B – oral dexameth-
asone tablet (4mg) one hour before procedure. Edema and tris-
mus were clinically evaluated in the postoperative period and in 
the 1st, 2nd, 3rd and 7th postoperative days. Patients were oriented 
to record pain intensity in the visual analog scale in periods zero 
(preoperative), 1h, 2h, 4h, 12h, 1 day, 2 days and 3 days and 
one week after surgery. Data were submitted to statistical analysis 
with significance level of 5%.
RESuLTS: There were no significant differences in surgical 
time with regard to operated sides (p=0.4). Edema and trismus 
values were not statistically different between observed groups 
(p>0.05). Mean pain values recorded in the visual analog scale 
were not statistically different between groups and patients have 
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not reported major postoperative discomfort and had no need to 
prolong analgesic medication (p>0.05).
CONCLuSION: Both dexamethasone administration routes 
were effective to control pain, edema and trismus after lower 
third molar surgeries, presenting similar results.
Keywords: Dexamethasone, Edema, Oral surgery, Pain.

RESUMO

JuSTIFICATIvA E OBJETIvOS: A utilização da injeção submu-
cosa de dexametasona diretamente na área cirúrgica tem sido real-
izada em vários procedimentos odontológicos, mas ainda são escas-
sos os estudos que avaliaram a sua eficácia em comparação com a 
via oral para exodontias de terceiros molares inclusos. Desta forma, 
o objetivo do presente estudo foi avaliar a dor, edema e trismo no 
pós-operatório de cirurgia de terceiros molares inclusos utilizando-se 
dexametasona, por via oral, ou por injeção local submucosa. 
MÉTOdOS: Estudo prospectivo, controlado, cruzado e ran-
domizado envolvendo 36 pacientes com indicação cirúrgica de 
terceiros molares inferiores que foram divididos em dois grupos: 
grupo A - injeção local submucosa de dexametasona (4mg/1mL) 
após a anestesia local e grupo B - 1 comprimido de dexametasona 
(4mg), por via oral, uma hora antes do procedimento. Edema e 
trismo foram avaliados clinicamente no pré-operatório, 1º, 2º, 3º 
e 7º dia de pós-operatório. Os pacientes foram orientados a reg-
istrar a intensidade de dor na escala analógica visual nos períodos 
0 (pré-operatório), 1h, 2h, 4h, 12h, 1 dia, 2 dias, 3 dias e uma 
semana após as cirurgias. Os dados obtidos foram submetidos a 
análise estatística com nível de significância de 5%. 
RESuLTAdOS: Não revelaram diferenças significativas no tem-
po cirúrgico em relação aos lados operados (p=0,4). Os valores 
de edema facial e trismo não demonstraram diferenças estatisti-
camente significativas entre os grupos observados (p>0,05). Os 
valores médios de dor registrados na escala analógica visual não 
mostraram diferença estatística significativa entre os grupos e os 
pacientes não relataram grande desconforto pós-operatório e não 
necessitaram prolongar o fármaco analgésico (p>0,05). 
CONCLuSÃO: As duas vias de administração da dexametasona 
mostraram-se eficazes no controle da dor, edema e trismo após 
cirurgias de terceiros molares inferiores, apresentando resultados 
semelhantes.
descritores: Cirurgia bucal, Dexametasona, Dor, Edema.
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INTRODUCTION 

Impacted third molar extraction involves soft and bone tissue 
trauma and may result in considerable pain, edema and tris-
mus. These postoperative pathophysiological events are associ-
ated to the release of inflammatory mediators resulting from 
arachidonic acid metabolism, which may bring discomfort to 
patients and affect their quality of life1-3.
Several professionals have emphasized the need for better con-
trolling the postoperative inflammatory process of such sur-
gical procedures, and different drugs have been proposed for 
such. Corticosteroids may inhibit the onset of inflammatory 
mediators synthesis and are considered potent drugs to control 
pain, edema and trismus4-7.
Dexamethasone has been widely used in dentistry in different 
doses and administration routes to decrease postoperative dis-
comfort and when used for a short period presents less interfer-
ence with chemotaxis for leucocytes8,9. Among administration 
routes, submucosal injection has been reported by previous 
studies with significant effects on postoperative edema, but just 
a limited effect on trismus and pain10-13.
Notwithstanding several scientific investigations on this sub-
ject, there is still no consensus with regard to patients selection, 
corticosteriods dosage, time and administration route. Drug 
choices to control postoperative sequelae after oral surgery is 
normally supported by professional experience and personal 
preferences, and in this sense, crossover and randomized stud-
ies are important to explain and guide the best therapeutic 
choices14.
This study aimed at comparing the efficacy of oral or submuco-
sal dexamethasone for impacted third molar extraction.

METHODS

This is a prospective, crossover and randomized study where 
36 volunteers of both genders, aged from 18 to 25 years and 
without systemic changes that could contraindicate the surgical 
procedure were selected. All volunteers had indication for bi-
lateral extraction of lower third molars with similar impaction 
pattern, classified as Class I or II and in position B, according 
to Pell and Gregory15 and vertical or mesio-angulated impac-
tion according to Winter16. In the initial visit, patients were 
evaluated according to a clinical record where patients’ identi-
fication medical and dental history, results of preoperative tests 
(blood count and coagulation time), date and time of surgery, 
surgery duration, operated side, number of anesthetic tubettes 
used and administration route of dexamethasone used during 
the session were recorded8,12,14,17,18.

Randomization and study groups
To accurately control patients and for better fidelity of results 
a randomized clinical trial was proposed for the operated side 
and therapy, based on items 8-10 of the 2001 checklist of the 
Cochrane Collaboration (Oral Health Group, University of 
Manchester, UK), which determines the randomized method 
to generate sequence, to hide groups’ letterings and blindness 

of involved parties19-21. Two pharmacological protocols were 
proposed to control postoperative pain and edema: Group A – 
local submucosal injection of 1mL of 4 mg/mL dexamethasone 
(Decadron®, Aché Laboratórios Farmacêuticos S.A., Guarulhos, 
SP, Brazil) immediately after locoregional anesthesia; Group B 
– 1 oral 4mg dexamethasone tablet (Decadron®, Aché Labo-
ratórios Farmacêuticos S.A., Guarulhos, SP, Brazil), one hour 
before the procedure.

Surgical procedures
Each volunteer was submitted to two surgical procedures per-
formed by the same surgeon with proven experience and with 
21-day interval between the first and the second surgery22. This 
crossover study has determined that in every surgical procedure 
the same patient should receive one of the proposed therapies 
for each operated side – submucosal injection of dexametha-
sone (4mg/mL) in impacted third molar vestibular region or 
oral dexamethasone tablet (4mg).
For each surgical procedure patients were oriented to vigorous-
ly mouthwash with 0.12% chlorhexidine solution (Proderma®, 
Piracicaba, SP, Brazil) for one minute, were submitted to ex-
traoral antisepsis with 2% chlorhexidine solution (Proderma®, 
Piracicaba, SP, Brazil) and received postoperative recommenda-
tions about diet, rest and oral hygiene23.
For teeth extraction, all surgical technique and asepsis prin-
ciples were strictly followed. Inferior alveolar lingual and buc-
cal nerves were blocked with 2% lidocaine with 1:100000 
epinephrine (Alphacaine®, Rio de Janeiro, Brazil)24. Immedi-
ately after, group A has received subcutaneous dexamethasone 
in the side determined by randomization. Sulcular incision 
was performed with knife blade 15 (MedGoldman®, São José, 
Brazil) and after detachment a mucoperiosteal flap was ob-
tained. Osteoctomy and dental section were performed with 
rotary tool with abundant sterile saline irrigation. Nylon 
thread 3.0 (Polysuture®, São Sebastião do Paraíso, Brazil) was 
used for suture.
After surgical procedure, all patients received a vial with 8 
paracetamol tablets (750mg) (Tylenol®, Johnson & Johnson do 
Brasil Indústria e Comércio de Produtos para Saúde Ltda., São 
José dos Campos, SP, Brazil) and were oriented to take one 
tablet every 6h for two days. If analgesia had to be prolonged, 
volunteers were oriented to record quantity and times of ad-
ditional analgesics use.

Edema and trismus evaluation
Evaluation was carried out in moments: preoperative, 1st, 2nd, 
3rd and 7th postoperative days by linear measurements. Edema 
was measured between the tragus and the wing of the nose 
and between tragus and labial commissure, at the operated 
side, with silk thread 2.0. Trismus was evaluated by the in-
terincisal distance, taken as from the incisal edge of upper 
and lower central incisive teeth at the operated side. Measures 
were taken with patients in maximum mouth opening, us-
ing a gauged digital caliper rule (Pantec®, São Bernardo do 
Campo, Brazil) in the preoperative, 1st, 2nd, 3rd and 7th post-
operative days.
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Pain evaluation
The visual analog scale (VAS) printed in 10 pages of a book-
let with explanations about filling was used. Each page of this 
booklet represented one pain measurement moment (preopera-
tive, immediate postoperative, 1, 2, 4, 12 hours; 1, 2, 3 and 7 
postoperative days).
Patients were oriented to mark with a trace on the horizontal 
line to reflect pain intensity, considering zero as no pain and 
10 as maximum possible pain26. Volunteers were asked to per-
sonally return the booklet with filled VAS when they returned 
for the seventh postoperative day consultation. Their marks 
were then measured by gauged digital caliper rule (Pantec®, 
São Bernardo do Campo, Brazil), considering the distance 
from zero to the trace recorded by patients in every measure-
ment moment27.

Statistical analysis
Descriptive statistical techniques were used through absolute 
and percentage distributions and inferential statistical meth-
ods. Paired t, Levene, Shapiro-Wilks, ANOVA and Tukey tests 
were used with significance level of 5%, being that calcula-
tions were obtained with the BioEstat 5.0 program (Fundação 
Mamirauá, Belém, PA).
This study was approved by the Human Beings Research 
Ethics Committee, Center of Dental Research and São Leo-
poldo Mandic Dentistry School (Process 2009/0110), in 
compliance with Resolution 196/1996. All patients were in-
formed about the objectives of the study and have accepted 
to participate by signing the Free and Informed Consent 
Term (FICT).

RESULTS

The analysis (paired t test) of surgical moments has shown no 
statistically significant differences (p=0.7109) between the sur-
gical time needed for surgeries of group B medicated by oral 
route, and of group A, by parenteral route. Levene test has 
shown that “tragus-wing of the nose” (p=0.9973), “tragus-com-
missure” (p=0.1262), “mouth opening” (p=0.1210) and “pain” 
(p=0.0935) were homogeneous, being that Shapiro-Wilks test 
has shown normal distribution for the same measurements. So, 
measurements were submitted to ANOVA for repeated measures 
and to Tukey test. Figures 1 and 2 show edema evaluation results.
With regard to tragus-wing of the nose measurement, data anal-
ysis has shown no statistically significant differences between 
groups in moments: preoperative (p=1.0), 1 day (p=0.8141), 
2 days (p=0.8693), 3 days (p=0.8610) and 7 days (p=0.8508). 
However there have been statistically significant differences be-
tween each moment, both for group A (p<0.0001) and group 
B (p<0.0001).
Except for period “3 days” (p=0.0690), there have been no 
statistically significant differences (p>0.05) between groups in 
remaining evaluated times. There have also been no statistically 
significant differences between “preoperative” and “7 days” 
(p=0.3385); between “1 day” and “2 days” ((p=0.3146); and 
between “3 days” and “7 days” ((p=0.2120) for group B. Re-
maining combinations of periods have shown significant dif-
ferences (p<0.05) for this group. For group A, there have been 
no statistically significant differences in “preoperative” and “7 
days” (p=0.6032); and “1 day” and “2 days” (p=0.6002), being 
that remaining periods had significant differences (p<0.05).

Figure 1. Tragus to wing of the nose distance (mean ± standard deviation) as a function of therapies used)
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With regard to mouth opening, data analysis has shown no 
statistically significant differences between groups in pre-
operative (p=1.0), 1 day (p=0.6667), 2 days (p=0.6799), 3 
days (p=0.6632) and 7 days (p=0.9539). However, there have 
been statistically significant differences between each moment 
when considering just group A (p<0.0001) and just group B 
(p<0.0001).
With regard to pain evaluation, data analysis has shown no sta-

tistically significant differences between groups in any evalu-
ated moment: preoperative (p=0.8981), 1 hour (p=0.8268), 2 
hours (p=0.3254), 4 hours (p=0.2813), 12 hours (p=0.1978), 
1 day (p=0.1185), 2 days (p=0.2180), 3 days (p=0.4030) and 7 
days (p=0.7435). However, there have been statistically signifi-
cant differences (p<0.0001) between the periods: preoperative, 
1h, 2h, 2 days and 3 days both for group A and group B. How-
ever, periods “4h” and “12h” and “1 day” and “7 days” were not 
statistically different for both groups (p>0.05).

Figure 2. Tragus to labial commissure distance (mean ± standard deviation) as a function of therapies used

Figure 3. Mouth opening values (mean ± standard deviation) as a function of therapies used
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DISCUSSION

Impacted third molar extraction is in general associated to 
moderate to severe postoperative discomfort, even when the 
technique is subtly used, as shown in figure 4, which shows 
higher painful sensitivity in the periods of 4, 12 and 24h after 
the procedure1-3,10. There is a broad discussion about the best 
drug to minimize postoperative discomfort in dentistry and 
among the best drugs of choice, dexamethasone is being evalu-
ated by several scientific studies due to its efficacy to control 
inflammatory complications as compared to its non-use5-7.
Meechan and Seymour28 have studied different complications 
that appear after impacted third molar surgery and have con-
cluded that the observation of such complications is important 
to comparatively evaluate the efficacy of several therapeutic 
measures. Other authors have shown that surgical procedure 
and immediate postoperative observations are a clinical model 
for the evaluation of the efficacy of different drugs14,18,29,30. In 
the crossover model used in our study, the same patient was 
submitted to both proposed treatments (submucosal injection 
and oral route), one for each operated side during randomiza-
tion. This model is an advantage for the prospective evaluation 
of clinical pharmacology, since patients assure the quality of 
their own control.
Some studies suggest the systemic use of corticosteroids for im-
pacted third molar surgeries5-7,12,13. Markiewicz et al.4 in a me-
ta-analysis have concluded that corticosteroids administered in 
the preoperative period were of great value to decrease postop-
erative inflammatory signs and symptoms. Specifically, patients 
receiving corticosteroids had significantly less postoperative 
edema, pain and trismus, both the early (after 1-3 days) and 
the late period (after 4-7 days). Notwithstanding such results, 

there is still no consensus about the best administration route, 
dose and duration of treatment, in addition to differences in 
methods used to evaluate clinical variables.
Oral dexamethasone administration involves later onset of ef-
fect, which is inherent to its pharmacokinetics and requires pa-
tients’ cooperation31. However, it is a convenient, safe and low-
cost route. Our study data showed that oral dexamethasone was 
effective to control pain and edema during the studied period, 
which is in line with other similar studies6,7,11,12.
Submucosal dexamethasone injection had significant effect 
on edema in two previous studies and both have reported 
significant decrease of edema in the immediate postoperative 
period as compared to controls1,13

. Our results have shown 
that submucosal dexamethasone injection has significantly 
decreased edema in the first postoperative days, in line with 
previous studes10,13. An interesting observation in this group 
was the significant trismus decrease in the first postopera-
tive day, which is similar to group B (oral route), fact which 
might be result of the higher concentration of dexamethasone 
obtained immediately at injury site. These results add more 
power to the concept that dexamethasone administered close 
to the surgical site is a valuable way to decrease edema and 
trismus5,6,12,32.
Our results, regarding Levene and Shapiro-Wilks tests, have 
not shown statistically significant differences between groups 
with regard to postoperative pain, edema and trismus decrease 
after third molar extraction. This is in line with several authors 
who have observed the therapeutic efficacy of submucosal ad-
ministration of corticosteroids in previous studies, shown that 
submucosal dexamethasone injection, as well as its oral admin-
istration, may be a feasible alternative for more invasive dental 
procedures6,10,12,13 

Figure 4. Means ± standard deviation obtained as from visual analog scale (VAS in mm) as a function of therapies used
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CONCLUSION

Bolus administration of parenteral dexamethasone by sub-
mucosal injection, and oral administration with tablets have 
shown similar effects to decrease pain, edema and trismus after 
impacted third molar extractions. 
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ABSTRACT

BACKGROuNd ANd OBJECTIvES: Temporomandibular 
disorders are common in general population and their etiology 
is also linked to psychological factors. Cortisol is a hormone the 
secretion of which may be increased during emotional changes. 
This study aimed at evaluating the presence of depression and sa-
liva cortisol levels in patients with temporomandibular disorders.
METHOdS: Participated in the research 48 students, being 36 
females and 12 males, aged between 19 and 32 years. Participants 
were previously evaluated by means of the Research Diagnostic 
Criteria for Temporomandibular Disorders questionnaire and 
were classified in two groups: with temporomandibular disorders 
and without temporomandibular disorders. To establish the pres-
ence of depression the Symptom Checklist 90 – Revised test was 
applied. Saliva was collected between 9:00 a.m. and 9:25 a.m. and 
saliva cortisol levels were analyzed by spectrophotometry.
RESuLTS: The Symptom Checklist 90 – Revised has suggested 
that 64% of patients with temporomandibular disorder were 
depressed as compared to 43% of individuals without temporo-
mandibular disorder. Saliva cortisol level was 0.272µg/dL for the 
temporomandibular disorder group and of 0,395µg/dL for the 
group without temporomandibular disorder, with no statistical 
difference.
CONCLuSION: Within the limits of the study, it was possible to 
conclude that there is no association among saliva cortisol levels, 
depression and the presence of temporomandibular disorders.
Keywords: Hydrocortisone, Saliva, Temporomandibular joint.
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RESUMO

JuSTIFICATIvA E OBJETIvOS: As disfunções temporoman-
dibulares são comuns na população em geral e sua etiologia tam-
bém se apresenta ligada a fatores psicológicos. O cortisol é um 
hormônio cuja secreção pode apresentar-se aumentada diante de 
alterações emocionais. O objetivo deste estudo foi avaliar a pre-
sença de depressão e os níveis salivares de cortisol em pacientes 
com disfunções temporomandibulares.
MÉTOdOS: Participaram desta pesquisa 48 alunos, sendo 36 
mulheres e 12 homens, com idades entre 19 e 32 anos. Os par-
ticipantes foram previamente avaliados por meio do questionário 
Research Diagnostic Criteria for Temporomandibular Disorders e 
foram classificados em dois grupos: com disfunções temporo-
mandibulares e sem disfunções temporomandibulares. Para de-
terminar a presença de depressão foi utilizado o teste Symptom 
Checklist 90 – Revised. A coleta da saliva foi realizada entre as 
9h00 e 9h25 da manhã e os niveis de cortisol salivar analisados 
mediante espectrofotometria.
RESuLTAdOS: A escala Symptom Checklist 90 - Revised sugeriu 
que 64% dos pacientes com disfunções temporomandibulares 
apresentaram-se deprimidos em comparação com 43% dos indi-
víduos do grupo sem disfunção temporomandibular. O nível de 
cortisol salivar foi de 0,272µg/dL para o grupo com disfunções 
temporomandibulares e de 0,395µg/dL para o grupo sem disfun-
ção temporomandibular não havendo diferença estatística.
CONCLuSÃO: Dentro dos limites do estudo, pode-se concluir 
que não há associação entre os níveis de cortisol salivar, depressão 
e a presença de disfunções temporomandibulares.
descritores: Articulação temporomandibular, Hidrocortisona, 
Saliva.

INTRODUCTION

Temporomandibular disorders (TMD) are characterized by al-
terations in jaw kinesiology, joint sounds and pain in stomato-
gnatic system structures. TMD-induced pain is in general fluc-
tuating and progressive1, is present in approximately 10% of the 
population above 28 years of age and is most common among 
females2

. TMD is known by its multifactorial etiology. Social, 
pathophysiological and psychological factors act alone or simul-
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taneously to allow the establishment of such condition3.
The hypothalamic-pituitary-adrenal axis (HPA) is the major 
respondent to stress and is critical for the maintenance of basal 
stress-induced homeostasis. Cortisol, final HPA axis product, is 
the major circulating glucocorticoid hormone and its release by 
the adrenal gland is stimulated by the hypophysis through the 
adrenocorticotropic hormone (ACTH). ACTH production is 
modulated by the hypothalamus through the secretion of cor-
ticotropin releasing hormone (CRH)4.
Stress, depression and behavioral diseases are critical aspects 
observed in TMD patients, who frequently report stress and 
chronic or acute pain interfering with their daily activities5. It 
is possible that high cortisol levels in TMD patients represent a 
physiological response to chronic stress, being pain a potential 
stressor agent because it induces chronic increase of CRH or 
other central HPA axis mediators4.
It has been suggested that depression is associated to TMD 
symptoms, especially when there is pain6. HPA axis hyperac-
tivity during major depression is one of the most consistent 
psychiatric findings. A significant percentage of patients with 
major depression have increased plasma, urine and liquor cor-
tisol concentrations; exaggerated cortisol response after stimu-
lation with ACTH; and increase both of pituitary and adrenal 
glands, which may be considered a marker of excessive HPA 
axis activation7.
It has been shown that saliva cortisol is a valid indicator for its 
serum concentrations8.
Several studies have reported the presence of emotional al-
terations in individuals with TMD9, which may change the 
HPA axis5,10. 
Since psychological symptoms, such as stress and depression, 
are common in TMD patients5,10,11 and such symptoms in-
crease cortisol secretion, our study aimed at evaluating saliva 
cortisol levels and depression in TMD patients.

METHODS

Students of the third year of the Dentistry School, Tuiuti Uni-
versity of Paraná, Curitiba, were invited to participate in the 
research. Sample was made up of 48 students, of whom 36 were 
females and 12 males, aged between 19 and 32 years. All were 
healthy, without systemic changes and not under any medica-
tion for emotional disorders.
Participants were previously evaluated through the validated 
questionnaire for TMD research and diagnosis, Research Di-
agnostic Criteria for Temporomandibular Disorders (RDC/
TMD), which enabled the establishment of TMD patterns and 
the classification of individuals as group without TMD and 
group with TMD. All participants were evaluated within the 
axis II by the Symptom Checklist 90 – Revised (SCL-90-R) to 
check negative affective dimensions, such as depression, com-
monly associated to pain experiences.
Saliva was collected from all participants in the same day, be-
tween 9:00 and 9:25 a.m. The Salivette kit (Salivette®, Sarstedt, 
Germany) was used according to manufacturer’s instructions. 
After collection, the device was centrifuged at 1000xg for 2 

minutes and saliva obtained from this process was frozen at 
-15o C until analysis.

Saliva analysis
Samples of both groups were thawn and centrifuged at 1500xg 
for 5 minutes in a CELM/COMBATE centrifuge (CELM - 
Cia. Equipadora de Laboratórios Modernos, São Paulo, Brazil) 
to separate saliva proteins precipitate from supernatant fluid. 
Then, saliva (supernatant fluid) was aspired and stored in duly 
identified 1.5 mL microtubes (Eppendorf do Brasil, São Paulo, 
Brazil). Saliva cortisol was evaluated by double spectrophotom-
etry using specific kit for saliva cortisol (Salimetrics LLC, State 
College, Pennsylvania) according to manufacturer’s instruc-
tions.
First, a standard curve was performed with known cortisol con-
centrations. Then, 25µL of each sample were aspired and trans-
ferred to a microplaque together with equal rates of working 
reagents supplied with the kit. After sample addition, color was 
analyzed by microplaque reading in spectrophotometer (Biotek 
Instruments Inc., Vermont, USA) at wavelength of 450nm. Re-
sults were expressed in µg/dL.

Statistical analysis
Data were tabulated and submitted to T test for comparison 
between groups, with the aid of the software Statistical Package 
for Social Science – SPSS 17.0 (IBM, Chicago, IL). Signifi-
cance level to show differences between groups was p<0.05.
This study was approved by the Research Ethics Committee 
of the institution (CEP-UTP: 91/2003). All participants have 
signed the Free and Informed Consent Term (FICT).

RESULTS

From 48 participants, 25 had TMD with pain for at least 10 
months, being three males and 22 females with mean age of 
21.8 years. According to RDC/TMD, six individuals had mus-
cle impairment, nine had joint impairment and 10 had muscle 
and joint impairment. The group without TMD was made up 
of 23 participants, being nine males and 14 females with mean 
age of 21.26 years.
SLC-90R scale has shown that 64% of participants with TMD 
had depression as compared to 43% of individuals without 
TMD. SLC-90-R scale scores for each group are shown in 
table 1.

Table 1. Comparison of age, presence of depression, saliva cortisol 
level and Symptom Checklist 90 – Revised value between groups with 
and without temporomandibular disorders

Variables With TMD 
(n=25)

Without TMD 
(n=23)

p value

Age (years) 21.80 (2.98) 21.26 (1.54) 0.442

Depression (n)

 No 9 (36%) 13 (57%) 0.246

 Yes 16 (64%) 10 (43%)

Cortisol (µg/dL) 0.272 (0.20) 0.395 (0.33) 0.121

SCL–R90 (value) 0.97 (0.76) 0.71 (0.72) 0.240
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Saliva cortisol level has varied from 0.1 to 1.0µg/dL for the 
TMD group and from 0.1 to 1.4µg/dL for the group without 
TMD. TMD group had lower means as compared to the group 
without TMD (Table 1). However, results have shown no dif-
ference between groups.

DISCUSSION

Painful TMDs may change the HPA axis due to the presence of 
pain. Depression and anxiety symptoms may reflect a clinical 
manifestation of painful TMDs12 affecting body alarm system 
as result of changes in HPA axis regulation13, which would re-
sult in changes in cortisol hormone secretion. For this reason, 
saliva cortisol and depression levels were evaluated in individu-
als with TMD. The relationship between depression or anxiety 
symptoms and increased risk for the presence of pain in TMDs 
may be due to at least two reasons. First, depression and anxiety 
symptoms may trigger muscle hyperactivity followed by muscle 
abnormality and pain14. They may also start a joint inflamma-
tion process followed by biomechanical changes which may in-
duce joint pain. Second, TMD may be related to an abnormal 
trigeminal system process caused by imbalances in common 
neurotransmitters, such as serotonin and catecholamines15.
We decided for dosing saliva cortisol and not serum cortisol for 
being a noninvasive process which provides adrenal glucocorti-
coiod activity results as reliable as those from free plasma corti-
sol dosage16-18. Investigation was performed only in the morn-
ing, when the Circadian rhythm of glucocorticoid hormones 
secretion is higher19. As to collection time, this was based on 
a study20 which mentions higher cortisol levels between 6:00 
and 9:50 a.m.
Participants of the study were recruited by counseling and not 
by spontaneous search for treatment. No TMD subjects had 
high pain or depression values to cause a functional obstacle 
to their normal daily activities, factor which may justify low 
cortisol levels found in the TMD group.
On the other hand, cortisol hyposecretion may occur in pain 
disorders such as fibromyalgia which has many aspects similar 
to TMDs21,22. Authors22 have observed decreased cortisol re-
sponse in patients with fibromyalgia, even with normal ACTH 
response. There might be similarities between neuroendocrine 
factors responsible for low cortisol levels both in individuals 
with TMD and fibromyalgia, due to abnormalities involving 
serotonin, growth hormone, endogenous opioids and adreno-
cortical function21.
Studies have reported increased cortisol levels for TMD pa-
tients. One of such studies23 has evaluated the level of saliva 
cortisol between TMD patients and a control group after an 
experimental stress test and the filling of the Trier Social Stress 
Test (TSST) and has observed that after the stressing stimula-
tion there has been significant increase of saliva cortisol levels in 
the TMD group, which has remained high even after a long pe-
riod of time, as compared to the control group. Another study20 
has shown that patients with TMD related to muscle problems 
had higher cortisol levels, from 30 to 50%, as compared to the 
control group. Differences regarding present results may be due 

to the characteristics of each study. 
Cortisol levels at 10-minute intervals during 24 hours were 
evaluated20 and it was observed that they were higher both for 
TMD people and control group using oral contraceptives. It is 
believed that oral contraceptives act on cortisol binding levels 
to globulins. However, in our study, we have not considered the 
use of contraceptives during data collection, but female par-
ticipants belong to an age group commonly using them. It is 
also known that cortisol regulation is extremely complex and is 
still not known in details, but acute stress may increase cortisol 
levels while chronic stress may lower them24

.
TMDs are frequently present in co-morbidity with depression. 
In our study, 64% of TMD patients had depression, result 
which is similar to other study25 which has found 60% of de-
pression in the TMD group. However, according to our results, 
depression does not seem to contribute for the increase of cor-
tisol levels because although there has been more depression 
in the TMD group as compared to the group without TMD, 
there has been no correspondence for cortisol levels, result also 
found by other studies20,23,26,27. It has also to be considered that 
cortisol secretion pattern of TMD patients is different from the 
secretion pattern of patients with depression, which in general 
is more activated at the end of the day, at dawn27.
For being a preliminary study, the sample was small, made up 
by convenience, and so TMDs were not considered in terms of 
muscle, joint or muscle/joint classification. However, there are 
studies evaluating the relationship between pain location and 
behavioral profile disorders, having observed that myogenic 
TMD patients in general report more psychological problems 
as compared to those with diagnosis of intracapsular problems 
or controls28,29. It would be important that future studies relate 
cortisol levels, depression and different TMD types.
Studies relating HPA axis, TMD and orofacial pain are not 
numerous. In addition, there is diversity of results. So, fur-
ther studies are needed to conclude, in a clear and concise 
way, whether there is influence of glucocorticoid hormones 
on TMD.

CONCLUSION

Within the limits or this study, there has been no relationship 
between saliva cortisol, TMD and depression. The hypothesis 
that TMD patients would have higher cortisol concentrations 
due to higher stress and the suggestion that the high level of 
glucocorticoid hormones would justify the presence of depres-
sive symptoms in these patients were not supported.
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ABSTRACT

BACKGROuNd ANd OBJECTIvES: Studies carried out 
worldwide have shown that the incidence of dental pain is 
one reason leading people to look for dental services and that 
it impairs quality of life. This study aimed at observing the 
prevalence of dental pain, pain-related absenteeism and pos-
sible associations with sociodemographic characteristics.
METHOdS: This was an analytical, observational and trans-
versal study using a randomized sample of 312 public servants 
obtained from a universe of 994 employees of the City Hall 
of Marataízes, ES. A structured script with 27 items was used 
for data collection, which was carried out between May and 
June 2009, by three qualified servants. Chi-square and Fisher 
Exact tests were used to compare dental pain percentages and 
absenteeism to sociodemographic factors.
RESuLTS: The prevalence of dental pain among employees 
was 57.0%, with higher prevalence among those with socio-
economic condition C/D/E (OR= 1.560). From those re-
porting dental pain, 17.8% have missed work, with higher 
prevalence of those of socioeconomic condition C/D/E (OR= 
3.816) and with incomplete high school (OR= 2.298).
CONCLuSION: High dental pain prevalence was observed 
and enough to produce absenteeism, with higher frequency 
among workers of less favored economic classes and with low-
er education level.
Keywords: Absenteeism, Dental pain, Worker’s health.
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RESUMO

JuSTIFICATIvA E OBJETIvOS: Pesquisas realizadas em 
todo o mundo demonstram que a ocorrência de dor de dente 
é uma das razões que levam as pessoas a procurar o serviço 
odontológico, comprometendo a qualidade de vida. O obje-
tivo deste estudo foi verificar a prevalência da dor dentária, 
absenteísmo motivado pela dor e possíveis associações com 
características sociodemográficas. 
MÉTOdOS: Estudo analítico, observacional, transversal 
utilizou uma amostra aleatória de 312 servidores obtida de 
um universo de 994 funcionários da Prefeitura do município 
de Marataízes, ES. Foi utilizado um roteiro estruturado com 
27 itens para a coleta de dados, realizada entre maio e junho 
de 2009, por três servidoras treinadas. Para comparação dos 
percentuais de dor dentária e absenteísmo com os fatores so-
ciodemográficos foram utilizados os testes Qui-quadrado e 
Exato de Fisher. 
RESuLTAdOS: A prevalência de dor dentária entre os fun-
cionários foi de 57,0%, com maior prevalência naqueles com 
condição socioeconômica C/D/E (OR=1,560). Dos que sen-
tiram dor dentária, 17,8% faltaram ao trabalho, com maior 
prevalência para os de condição socioeconômica C/D/E 
(OR=3,816) e com escolaridade até o ensino médio incom-
pleto (OR= 2,298). 
CONCLuSÃO: Alta prevalência de dor de dente foi ob-
servada e suficiente para produzir absenteísmo, com maior 
frequência em trabalhadores inseridos nas classes econômicas 
menos favorecidas e com menor escolaridade.
descritores: Absenteísmo, Odontalgia, Saúde do trabalhador.

INTRODUCTION

Epidemiological studies show that pain is the primary reason 
for looking for health services and is one of the major causes 
of human suffering, impairing quality of life (QL) and psy-
chosocial and economic status1.
Dental pain is one of the most common pains affecting hu-
mankind. It is responsible for a large number of work losses. 
Absences from work due to health problems reflect incapacity 
to perform labor activities2.
Absenteeism caused by oral problems is poorly studied in Bra-
zil. There are no updated data on the number of lost working 
days due to dental pain, in national, state and municipal lev-
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els. There is also no information about the burden brought by 
such absences, such as the psychosocial impact for workers. 
There are two types of absenteeism: type 1 is characterized by 
absence from work; type 2 is characterized by physical pres-
ence with individuals working with pain3.
Dental problems may produce pain, discomfort and generate 
signs and symptoms, which go from decreased attention to 
work, to absence, in addition to social behaviors of isolation. 
This fact reaffirms the need for and the importance of dentists 
(D) participating in multidisciplinary teams3.
The compartmentalization which sees the mouth separated 
from the body is outdated. It is impossible to talk about in-
tegral workers’ health attention without inserting Dentistry 
actions, which should be carried out within Occupational 
Health Medical Control Programs (OHMCP) by duly quali-
fied Ds to deal with the specificity of oral health and work re-
lationship5. The proposal of legislative bill 422/2007 is based 
on this understanding and tries to contribute to close the ex-
isting gap, promoting the expansion of the number of actions 
aimed at preventing and assisting occupational diseases, with 
incorporation of Labor Dentistry actions. This is the only way 
for companies to comply with their social duty of promoting 
integral health assistance to their workers6.
Oral problems may directly impact professional performance. 
Because labor health promotion programs have a limited 
number of specific actions for oral health, there is the need to 
implement an oral health promotion protocol within compa-
nies. The implementation of such program would avoid ab-
senteeism and decrease in productivity. Workers’ oral health 
teams should orient their actions to promote health7.
This study aimed at measuring the frequency of dental pain 
in the last six months, and the possible occurrence of absen-
teeism caused by toothache and associations with sociode-
mographic variables of employees of the local government of 
Marataízes, ES.
 
METHODS

This is a transversal study with representative sample of local 
government workers of a resort to the South of the State, 200 
km far from the capital. Parameters used for sample calcula-
tion were: expected prevalence of 35% - results found in stud-
ies carried out in the region – confidence level of 95%, error 
of 5% and n=994. Calculation has resulted in a sample of 260 
employees plus 52 more individuals, considering a possible 
loss of up to 20%. The study has used a randomized sample 
of 312 employees. Those in maternal or medical leave were 
excluded from the study.
Data were collected by means of a validated questionnaire 
with 27 items regarding sociodemographic characteristics, 
need for total or partial prosthesis, dentition status (presence 
or total absence of teeth), dental pain, absenteeism, and type 
of service used for treatment.
Scripts were used as standardized interviews and were ap-
plied by three trained interviewers, non-participant public 
servants, assuring cultural, economic and social equivalence 

with respondents, between May and June 2009.
Chi-square and Fisher Exact tests were used to check possible 
associations. Significance level was 5%. Odds Ratio (OR) and 
respective Confidence Intervals were calculated to check as-
sociation power. Research was carried out according to ethical 
principles and was approved by the Research Ethics Commit-
tee, Federal University of Espirito Santo in March 24, 2009, 
protocol 023/09. All participants have signed the Free and 
Informed Consent Term.

RESULTS 

Final sample was made up of 286 employees, above the origi-
nal calculation (n=252). There has been predominance of fe-
males (64%), young individuals, 65% below 40 years of age, 
and 61.2% were married. With regard to education level, most 
(74.1%) have reported complete high school or above; income 
has not followed education level; 46.1% have reported family 
income of up to two minimum wages and 60.8% have reported 
belonging to socioeconomic condition C (Table 1).

Table 1. Sociodemographic data of civil servants. Marataízes/ES

Characteristics n %

Gender

Male 103 36.0

Female 183 64.0

Age group (years)

18 – 30 63 22.0

31 – 40 123 43.0

41 – 50 80 28.0

51 or above 20 7.0

Marital status

Single 59 20.6

Married 175 61.2

Cohabitating 32 11.2

Divorced 20 7.0

Education level

Incomplete elementary school 39 13.6

Complete elementary school 21 7.4

Incomplete high school 14 4.9

Complete high school 95 33.2

Incomplete college 41 14.3

Complete college 76 26.6

Family income

Less than 1 minimum wage 7 2.4

1 to 2 minimum wages 125 43.7

3 to 5 minimum wages 127 44.4

6 to 10 minimum wages 21 7.3

Above 10 minimum wages 6 2.2

Socioeconomic condition

A 10 3.5

B 79 27.6

C 174 60.8

D 18 6.3

E 5 1.8

Total 286 100.0
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With regard to dentition, 84 (29.4%) have reported no tooth 
loss, 201 (70.3%) have reported at least one tooth loss and 
one employee (0.3%) has reported being edentulous. 
From participants reporting tooth loss, 119 (58.9%) had lost 
posterior teeth, 14 (6.9%) anterior teeth and 69 (34.2%) pos-
terior and anterior teeth. As to the reported need for remov-
able partial prosthesis (RPP), 191 participants (66.8%) have 
answered they did not need, 84 (29.4%) have reported need 
and 11 (3.8%) have refused to answer.
With regard to reported need for total prosthesis, 253 (88.5%) 
have answered they did not need, 25 (8.7%) have perceived 
the need and 8 (2.8%) have refused to answer (Table 2).
Prevalence of toothache was 57%, considered high and 
enough to lead to the use of dental services in 39.9% of these 
employees. The use of public dental services (47.7%) was very 
close to that recorded for private services (44.6%). The num-
ber of employees (6.2%) looking for a fake professional was 
surprising (Table 2).
The prevalence of reported absenteeism caused by toothache 
was 17.8%, generating loss of up to one working day for 
93.2%. With regard to productivity, 27% of employees with 
toothache have reported that it has interfered with labor ac-
tivities (Table 3).
With regard to variables gender, age group, socioeconomic 
condition (SEC), family income and education level, results 
have shown no statistically significant association with the 

prevalence of toothache. When testing variable SEC, p value 
(0.054) was very close to nominal limit, showing potentially 
significant result (Table 4).
Prevalence of absenteeism was higher among employees 
of socioeconomic classes C/D/E (OR= 3.816, CI 95% = 
1.094;13.333), that is, the chance of classes C/D/E individu-
als missing work due to toothache was 3.816 times higher as 
compared to that of classes A and B.
Workers with education level up to incomplete high school 
had 2.298 times more chance of missing work due to tooth-
ache (OR= 2.298, CI 95% = 1.005;5.255), as compared to 
those with higher level education (Table 5).

Table 4. Data on dental pain and sociodemographic characteristics of 
civil servants. Marataízes/ES

Characteristics Pain No pain p- 
value

Odds  
Ration % n %

Gender

Male 58 56.3 45 43.7 0.479 1.044
0.641-1.700Female 105 57.4 78 42.6

Age group (years)

Up to 40 112 60.2 74 39.8 0.085 1.454
0.891-2.37341 or above 51 51.0 49 49.0

Socioeconomic class

A/B 44 49.4 45 50.6 0.054 1.560
0.942-2.583C/D/E 119 60.4 78 39.6

Family income

Up to 2  
minimum wages

76 57.6 56 42.4 0.474 1.045
0.653-1.672

Above 2  
minimum wages

87 56.5 67 43.5

Education level

Incomplete high 
school

48 64.9 26 35.1 0.073 1.557
0.900-2.695

Complete high 
school or above

115 54.2 97 45.8

Table 3. Absenteeism data of civil servants. Marataízes/ES

Characteristics n %

Absence from work due to pain 

Yes 29 17.8

No 134 82.2

Absence from work

One shift 16 55.3

One day 11 37.9

Two to three days 2 6.8

Productivity at work with toothache

Paid no attention to tasks 9 6.7

Postponed tasks to next Day 8 6.0

Failed to carry out tasks 10 7.5

Has not justified 107 79.9

Table 2. Data on dental pain of civil servants. Marataízes/ES

Characteristics n %

Pain 

Yes 163 57.0

No 123 43.0

Looked for dental assistance 

Yes 65 39.9

No 98 60.1

Type of service

Health unit 31 47.7

Fake professional 4 6.2

Private 29 44.6

Other 1 1.5

Number of visits to dental service

Once 30 46.2

Twice 18 27.6

Three times or more 17 26.2

Reason for not using the serviced

Fear 3 3.1

Felt no need 46 46.9

Was not allowed 9 9.2

Lack of money 12 12.2

Could not schedule visit 3 3.1

Other reason 1 1.0

Has not justified 24 24.5
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DISCUSSION
 
Dental pain prevalence among participants of this study was 
57.0% and was considered high; however, it was similar to 
other results found in Espírito Santo, of 43% among employ-
ees of the local government of Venda Nova do Imigrante8 and 
of 46.7% among employees of a food company in Linhares9. 
International studies have also found similar results10, of 
51.9% among Australian employees11, and of 43.6% among 
employees of two Malaysian industries. Some Brazilian stud-
ies have shown lower prevalence: 33.7% among students aged 
from 12 to 13 years in Florianópolis-SC12; 28% among met-
allurgical and mechanical employees in Xanxerê-SC13; 20.7% 
among employees of the Municipal Urban Cleaning Depart-
ment of Porto Alegre-RS14.
Such comparisons are impaired by variations among age 
groups, observation intervals (last two weeks, six months 
or even 12 months), and different regions within Brazil and 
worldwide. It is important to stress that methodological as-
pects of future epidemiological studies on the subject should 
be standardized to provide more reliable comparisons15.
In our study, toothache was not associated to gender, being in 
agreement with other studies16,17. There are reports showing 

that males have higher chance of having dental pain18,19.
Classes C/D/E workers had 56% more chance of experienc-
ing toothache as compared to those of more privileged classes. 
Extensive literature has shown a higher prevalence of tooth 
decay and its consequences in more destituted classes. Worst 
indices worldwide are found in regions of social deprivation. 
Social status is the fundamental cause of the disease, because 
it mediates the access to society resources and this determines 
the access to all points of the causal chain of the health/dis-
ease process20. Most studies on oral health social determinants 
associate social class, socioeconomic class, income and educa-
tion level to oral health conditions21.
Our study has not found statistically significant difference in 
family income and the prevalence of dental pain, being in 
disagreement with studies showing that low income families 
were more susceptible to dental pain12,17,18,22,23. A possible ex-
planation to this finding is that, in our study, Brazilian salary 
inequality was not reproduced, having salary proximity at the 
cutoff point for the analysis of the variable.
Absenteeism due to dental pain in our study was 17.8%, very 
close to results found in Espírito Santo and Brazil15,19. This 
study has shown that 20.0% of employees with toothache 
have reported loss of productivity during their labor activities 
due to poor attention or mistakes when carrying out tasks. 
This is important not only due to decreased productivity, but 
also to the increased risk of labor accidents. Gemeli24 has in-
vestigated labor accidents and has found that in 11.0% of 
cases, respondents have reported dental pain on the day of 
the accident suggesting possible interference of dental pain 
on workers’ attention and concentration.
Brazil is a champion in labor accident statistics. It is always 
important to remind that such statistics reflect accidents re-
corded by Social Security. It estimated that in Brazil there is 
still a high rate of underreporting of accidents25.
Our study has observed that 39.9% of participants with den-
tal pain have looked for dental services. Most widely used 
type of service was public service (47.7%), followed by pri-
vate service (40%). Since sample is made up of municipal 
employees, this could, in a way, have motivated the use of 
public oral health services. But even with large part (46%) 
reporting family income of up to two minimum wages, a large 
percentage has used the private system. Studies are needed to 
understand oral health values and beliefs and the existence of 
barriers which may affect the use of public services. Studies 
are also needed to understand the fact that 6.2% of workers 
have looked for a fake professional, although being employees 
of a local government of the Southeastern Region where den-
tal services are available and which, according to the Brazilian 
Constitution26, should assure access to all citizens, especially 
in urgent cases27.
The use of oral health services is determined by several vari-
ables with different prediction power28. Several studies have 
shown perception of need as the characteristic with highest 
explanation power for the search for dental assistance. Dental 
pain is not always enough to motivate a visit to the dental 
service29.

Table 5. Data on absenteeism due to toothache of employees of the 
local government of Marataízes/ES, 2009

Characteristics Absence 
from 
work

No  
absence

p- 
value

Odds Ratio

n % n %

Gender

Male 10 17.2 48 82.8 0.536 1.060
0.456-2.463Female 19 18.1 86 81.9

Age group (years)

Up to 40 23 20.5 89 79.5 0.126 1.938
0.737-5.09941 or above 6 11.8 45 88.2

Socioeconomic class

A/B 3 6.8 41 93.2 0.018 3.816
1.094-13.33C/D/E 26 21.8 93 78.2

Family income

Up to 2 minimum 
wages

17 22.4 59 77.6 0.111 1.801
0.798-4.064

Above 2  
minimum wages

12 13.8 75 86.2

Education level

Incomplete high 
school

13 27.1 35 72.9 0.040 2.298
1.005-5.255

High school or 
above 

16 13.9 99 86.1

Type of dental service

Health unit 10 32.3 21 67.7 0.405 1.323
0.453-3.861Private/others 9 26.5 25 73.5

Visits to dental service

Once 6 20.0 24 80.0 0.107 2.364
0.765-7.299More than once 13 37.1 22 62.9
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From workers reporting toothache in the last six months and 
not having looked for oral health services, 46.9% have not 
perceived the need and 12.0% failed to do it due to lack of 
money, which may suggest a lack of third shift dental assis-
tance in the public service or not having been waived for treat-
ment. The high prevalence of pain and absenteeism found in 
this study justifies the implementation of actions, going from 
the creation of health public service third shift to the inser-
tion of Ds in the company8.
One cannot discard the possibility of self-medication, very 
popular and concerning procedure in Brazil for being inade-
quately and abusively done and, most of the times, with drugs 
subject to medical prescription30. Self-medication is also very 
popular in other countries. With poorly-structured health 
system, going to the pharmacy is the first option to solve a 
health-related problem. Simpler and more commonly used 
drugs, such as analgesics, are available in pharmacies and even 
in supermarkets, may be purchased without medical prescrip-
tion and are the most widely used as self-medication31,32.
Our study has found that employees with socioeconomic con-
dition C/D/E had almost four times more chance of missing 
work due to dental pain, as compared to classes A/B. Men-
tioned Brazilian studies have not considered this variable; 
international studies use a different tool to classify subjects 
according to social status, thus making comparisons difficult.
Our results have shown that employees with lower educa-
tion level had 2.3 times more chance of missing work due to 
toothache. These results are similar and comparable to other 
studies8,18,33.

CONCLUSION

Our study has observed high prevalence of toothache gen-
erating absenteeism, with higher frequency among workers 
from less privileged economic classes and with lower educa-
tion levels.
Strategies directed to health promotion and to better access 
to dental services certainly will be able to decrease observed 
frequencies.
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ABSTRACT

BACKGROuNd ANd OBJECTIvES: The interferential cur-
rent is an electrical stimulation method widely used with anal-
gesic purposes; however, there are controversies regarding their 
usage parameters. The aim of this study was to compare different 
amplitude modulated frequencies of the interferential current on 
the pressure and cold pain threshold in healthy volunteers. 
METHOdS: This is a crossover, randomized and blinded evalu-
ators and evaluated in quantitative character test. Participants 
were 20 volunteers divided into four groups, who for four weeks 
were subject to different modulated frequencies. Thresholds of 
pressure and cold pain in four different times were evaluated 
- at the beginning, right after electric stimulation, 20 and 60 
minutes after. As a form of electrical stimulation, interferential 
current was used at modulated amplitude frequencies of 1Hz, 
10Hz and 100Hz with base frequency of 4,000Hz, being that in 
a particular week volunteers received placebo (0Hz). 
RESuLTS: There has been no significant difference in compari-
sons within frequencies or between them and the placebo group. 
CONCLuSION: The use of amplitude modulated frequen-
cies of interferential current of 1Hz, 10Hz and 100Hz did not 
change cold and pressure pain thresholds, similar to what has 
been found for the placebo group
Keywords: Analgesia, Pain measurement, Transcutaneous elec-
tric nerve stimulation.
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RESUMO

JuSTIFICATIvA E OBJETIvOS: A corrente interferencial é 
um método de eletroestimulação bastante utilizado com finali-
dades analgésicas, porém, existem controvérsias com relação aos 
seus parâmetros de uso. O objetivo do estudo foi comparar dife-
rentes frequências de amplitude modulada, da corrente interfer-
encial, sobre o limiar de dor à pressão e ao frio, em voluntários 
saudáveis. 
MÉTOdOS: Trata-se de um ensaio cruzado, aleatório e com 
avaliadores e avaliados encobertos, de caráter quantitativo. Par-
ticiparam deste estudo 20 voluntários subdivididos em quatro 
grupos, que durante quatro semanas passaram por diferentes 
frequências de amplitude modulada. Foram avaliados os limiares 
da dor à pressão e ao frio em quatro momentos distintos – no 
início, logo após eletroestimulação, 20 e 60 minutos após. Como 
forma de eletroestimulação foi utilizada a corrente interferencial 
nas frequências de amplitude modulada de 1Hz, 10Hz e 100Hz, 
com frequência de base de 4.000Hz, sendo que em uma determi-
nada semana os voluntários recebiam placebo (0Hz). 
RESuLTAdOS: Não houve diferença significativa nas compa-
rações dentro das frequências, nem entre elas e o grupo placebo. 
CONCLuSÃO: O uso da corrente interferencial nas frequências 
de amplitude modulada de 1Hz, 10Hz e 100Hz não produziu 
alterações nos limiares de dor ao frio e à pressão, semelhante ao 
encontrado para o grupo placebo. 
descritores: Analgesia, Estimulação elétrica nervosa trans-
cutânea, Mensuração da dor.

INTRODUCTION 

The International Society for the Study of Pain (IASP) de-
fines pain as “a sensory, emotional and unpleasant experi-
ence, related to tissue injury or described in such terms”. It 
is a manifestation involving physical, psychic and cultural 
mechanisms, should be considered the fifth vital sign and as 
such should be measured and recorded1. So, methods are used 
to quantify pain intensity, among them pressure algometry, 
which is a power transducer requiring perceptive response of 
the evaluated patient, being very useful in the evaluation of 
clinical trials2.
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Other experimental pain models are used to represent pain, 
such as cold-induced pain, which is a simple method involv-
ing minimum risk of tissue injury and pain stops after re-
moval of the stimulus. During such test, a painful sensation is 
generated by temperature receptors which start sending stim-
uli of a possible tissue injury through peripheral and central 
pathways, resulting in cold-induced pain sensation3.
Since pain is still the primary reason for looking for medi-
cal aid, analgesic techniques are developed and studied, such 
as the use of interferential current. This is commonly used 
as electric stimulation, the primary clinical use of which is 
to relieve pain4,5. This current has effect on decreasing pain 
intensity by significantly increasing pain threshold and may 
even block nervous conduction6-8. However, there are con-
troversies about interferential current effectiveness with some 
studies showing positive results9 and others negative results10, 
which is often caused by different pain evaluation methods or 
by differences in stimulation parameters.
So, there is need for studies evaluating current efficacy on 
different pain threshold types, as well as the diversity of thera-
peutic parameters commonly used for interferential current, 
such as, whether low amplitude modulated frequencies (AMF) 
have any kind of influence on analgesic mechanisms. So, this 
study aimed at comparing the effect of different interferential 
current AMFs on pressure and cold pain threshold, determin-
ing the effectiveness of the electric current to promote analge-
sia by increasing pain threshold in healthy individuals.

METHODS 

This is a crossover, randomized and quantitative trial with 
blind evaluating and evaluated individuals. Participated in the 
study 20 volunteers, being 13 females and 7 males, with mean 
age of 20.35±1.725 years, weight 63.95±12.03 kg, height 
1.695±0.1073 m and body mass index (BMI) of 22.13±2.714 
kg/m2. Volunteers have signed the Free and Informed Con-
sent Term (FICT), where they agreed in participating in the 
study without any compensation and were informed that they 
could quit the study at any time by free will.
Individuals with any contraindication to the use of electric 
stimulation, in addition to contraindications to cold and heat 
were excluded.
Volunteers were randomly divided in four groups of 5 indi-
viduals each: group 1 (G1), group 2 (G2), group 3 (G3) and 
group 4 (G4). Individuals have always performed the same 
activities within the group, in four consecutive weeks and in 
crossover manner, that is, each group has gone through all 
different types of frequencies in different weeks. This way, all 
volunteers were submitted to all types of electric stimulation 
and placebo.

Evaluation protocol 
Different transcutaneous AMFs were evaluated: 0Hz, 1Hz, 
10Hz and 100Hz, with bipolar technique and base frequency 
of 4000 Hz, on pressure and cold pain thresholds. For such, 
volunteers have participated in an initial evaluation (EV1), 

before being undergoing electric stimulation.
Previously to initial evaluation, volunteers have immersed 
their left arm until the elbow joint interline, in a container 
with water at 38o C (Inconterm® thermometer) for 5 minutes, 
aiming at homogenizing sample temperature. Soon after arm 
drying, pressure pain threshold was evaluated (Algometer – 
Kratos® with capacity to produce up to 50 Kgf, with sharp 
metal tip). It was explained that they should report the exact 
moment when they felt pain. Sites to apply the algometer 
were: 1cm distal to pisiform bone in hypothenar region and 
1 cm distal to scaphoid bone in thenar region. Pressure was 
gradually increased and removed as soon as the volunteer re-
ported pain.
Cold-induced pain was evaluated three minutes after pres-
sure pain threshold evaluation. Volunteers immersed the left 
hand in a container with water and ice (5o C) until wrist joint 
interline. Individuals were asked to report pain sensation as 
soon as they felt it, time was measured as from the moment 
volunteers immersed their hand in cold water and as soon as 
they said the word “pain”, this time was recorded as cold pain 
threshold.
Such evaluations were repeated immediately after using in-
terferential current (EV2), 20 (EV3) and 60 (EV4) minutes 
after. In all evaluation moments, the evaluator did not know 
with AMF frequency the volunteer would receive or had re-
ceived.

Electric stimulation protocol
Rubber-silicone 8 cm2 electrodes were used, coupled to pa-
tients with water-soluble gel and fixed with adhesive tape; 
equipment used was Neurovector (Ibramed®). Since this was 
a crossover study, volunteers were initially distributed in one 
of 4 groups. In the first week, they went through a certain 
frequency, in the following week they were submitted to a 
different frequency, and so on, until the end of the 4 proposed 
weeks:
• 0Hz – placebo moment when no current was emitted to 
volunteer;
• 1Hz – equipment produced 1Hz AMF;
• 10Hz – 10Hz AMF;
• 100Hz –100Hz AMF. 
Electric stimulation was performed for 20 minutes, with elec-
trodes located on elbow joint, being one positioned on the ul-
nar nerve sulcus (ulnar nerve superficiality) and the other on 
the cubital face (median nerve superficiality), with intensity 
considered high, however not painful. Asepsis was performed 
with cotton soaked in 70% alcohol on application site, previ-
ous to electrodes placement.

Statistical analysis
Data normality was analyzed with Kolmogorov-Smirnov test 
and comparisons were analyzed by ANOVA for repeated mea-
sures with significance level of 5%.
The study was approved by the Ethics and Research Commit-
tee, State University of Western Paraná 143/2013.
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RESULTS

There has been no significant difference in pressure pain 
threshold among different evaluations and also among differ-
ent frequencies, both for thenar region pressure (p=0.2714) 
(Table 1) and for hypothenar region (p=0.7645) (Table 2).
Similarly, there has been no significant difference for cold 
pain threshold (p=0.5687) (Table 3).

DISCUSSION

This study looked at comparing different interferential current 
AMFs on pressure and cold pain threshold, with strong, how-
ever pleasant stimulation. There were no significant differences 
in pressure and cold pain thresholds, regardless of the evalu-
ation moment. This confirms previous study where authors 
have reported no significant changes in A delta and C fibers 
threshold when interferential current was applied to healthy 
individuals11. Similarly, a different study inducing cold pain in 
healthy individuals has not observed significant effect on pain 
threshold of individuals submitted to interferential current12. 
It is believed that this lack of positive effects (analgesia) is due 
exactly to the fact of not stimulating with painful current, that 
is, stimulation was not painful and this way there has been no 
inhibitory effect by descending pathways.
Notwithstanding studies showing poor results of interferen-

tial current to control experimental pain, there are hints that 
it works as complementary therapy for pain relief, being more 
effective than placebo. However, since studies substantiat-
ing this are widely different, such hints should be taken with 
care4. A study using interferential current with painful and 
non-painful stimulations in patients with chronic pain due 
to knee osteoarthritis, has observed that interferential current 
was effective for analgesia, but high intensity (painful) stimu-
lation has produced more hypoalgesic effects as compared to 
sensory stimulation6.
A study evaluating the effect of interferential current on pres-
sure and cold pain models, has observed hypoalgesia by elec-
tric stimulation, differently from what has been observed in 
our study, and authors mention that pain thresholds evalua-
tion is enough for the observation of the effects of the cur-
rent, with no need for higher intensities, which generate more 
discomfort and risks for injuries9. This way, in our study, al-
though with different results from those already mentioned, 
we decided for evaluating just pain thresholds.
In healthy individuals, stimulation below pain threshold in 
cases of electric stimulation may be the differential between 
the production or not of hypoalgesic effects by using conven-
tional TENS2 and also its burst form13. A study evaluating 
Bernard diadynamics in healthy individuals with non-painful 
intensities, also points to the lack of hypoalgesic effects of 
electric stimulation14. That is, with non-painful intensities, 

Table 3. Values for cold pain threshold in seconds (s), for different groups

0 Hz 1 Hz 10 Hz 100 Hz

AV1 31.45±20.87 43.95±37.49 28.90±31.33 28.35±21.42

AV2 46.10±72.65 35.40±22.76 28.50±30.93 24.00±18.57

AV3 34.75±25.99 40.15±23.67 33.25±32.68 33.75±51.35

AV4 35.15±23.38 39.40±26.61 34.55±50.83 43.10±63.42
(0Hz: placebo, 1Hz, 10Hz and 100Hz), in different evaluation moments (AV1: pre-stimulation; AV2: immediately after stimulation; AV3: 20 minutes after; AV4: 60 
minutes after).

Table 2. Values for algometer pressure in grams (g), for different groups

0 Hz 1 Hz 10 Hz 100 Hz

AV1 0.599±0.293 0.638±0.300 0.614±0.283 0.782±0.630

AV2 0.654±0.319 0.658±0.310 0.561±0.269 0.681±0.338

AV3 0.718±0.363 0.713±0.355 0.641±0.263 0.649±0.323

AV4 0.626±0.362 0.654±0.352 0.684±0.307 0.670±0.319
(0Hz: placebo, 1Hz, 10Hz and 100Hz), in different evaluation moments (AV1: pre-stimulation; AV2: immediately after stimulation; AV3: 20 minutes after; AV4: 60 mi-
nutes after); with pressure on thenar eminence.

Table 1. Values for algometer pressure in grams (g), for different groups

0Hz 1Hz 10Hz 100Hz

AV1 0.776±0.412 0.835±0.425 0.777±0.458 0.813±0.455

AV2 0.764±0.368 0.814±0.349 0.695±0.353 0.836±0.459

AV3 0.767±0.357 0.780±0.380 0.760±0.448 0.747±0.401

AV4 0.738±0.382 0.747±0.351 0.755±0.397 0.779±0.423
(0Hz: placebo, 1Hz, 10Hz and 100Hz), in different evaluation moments (AV1: pre-stimulation; AV2: immediately after stimulation; AV3: 20 minutes after; AV4: 60 mi-
nutes after); with pressure on hypothenar eminence.
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accepted as major stimuli for ascending analgesia, via gate, 
non-noxious stimulation was unable to produce pain thresh-
old changes. However, authors show evidences that 80 Hz 
TENS increases pressure algometry threshold in healthy par-
ticipants when a strong, however painless sensation is pro-
duced in the experimental pain site15.
In our study, we decided for two experimental ways to evalu-
ate pain: pressure and cold. These ways have some advantages, 
such as better control of stimuli and conditions, in addition to 
helping the recording, which is important; however emotion-
al aspects of individuals with clinical pain are not addressed1. 
So, we emphasized that the study had as limitation the fact 
that participants had no pain and also that the intensity used 
has not reached pain threshold. So it is suggested that fur-
ther studies are carried out with individuals with chronic pain 
and/or using higher current intensities.

CONCLUSION

Interferential current at 1Hz, 10Hz and 100Hz AMFs has not 
produced cold and pressure pain threshold changes, similarly 
to what was found for the placebo group.
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ABSTRACT

BACKGROuNd ANd OBJECTIvES: Hand grip strength 
is extremely important to perform daily life activities, such as 
holding objects, using a handrail or bus supports, carry out do-
mestic tasks, self-care activities, that is, to maintain functional-
ity and independence. This study aimed at evaluating hand grip 
strength of elderly people with pain in upper limbs.
METHOdS: The sample was made up of 119 elderly who 
were divided by gender, being 19 males and 100 females. Gen-
eral mean age was 67.93 years, mean age of males was 67.58 
years and mean age of females was 68 years. The elderly were 
submitted to evaluation with Kratos® dynamometer. 
RESuLTS: All studied individuals are right-handed and there 
is a higher prevalence of females. When hand grip strength was 
compared among genders with no pain, there has been stronger 
right hand strength and when it was compared between gen-
ders with pain, this has influenced the strength of both hands, 
being muscle strength stronger in males.
CONCLuSION: After analyzing sample results, it was ob-
served that pain has influenced hand grip strength being that 
male elderly people had stronger muscle strength as compared 
to females. 
Keywords: Elderly, Hand strength, Muscle strength, Pain.

RESUMO

JuSTIFICATIvA E OBJETIvOS: A força de preensão da 
mão é de extrema importância na realização das atividades de 
vida diária, tais como segurar objetos, utilizar um corrimão ou 
apoios em ônibus, realizar trabalhos domésticos, atividades de 
autocuidado, enfim, manter a funcionalidade e independência. 
O objetivo deste estudo foi avaliar a força de preensão palmar 
de idosos que apresentam dor em membros superiores. 
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MÉTOdOS: A amostra foi composta por 119 idosos, que 
foram divididos por gênero, sendo 19 homens e 100 mulheres. 
A média de idade geral foi de 67,93 anos, a média de idade 
entre os homens foi de 67,58 anos e entre as mulheres foi de 
68 anos. Os idosos foram submetidos a uma avaliação com o 
dinamômetro Kratos®. 
RESuLTAdOS: Todos os indivíduos do estudo são destros e 
há uma maior prevalência de mulheres. Quando é comparada a 
força de preensão palmar entre os gêneros sem dor, houve uma 
maior força da mão direita e, quando se comparou entres os 
gêneros com dor, esta influenciou na força de ambas as mãos, 
sendo a força muscular dos homens superior.
CONCLuSÃO: Depois da análise dos resultados da amostra 
estudada, observou-se que a dor influenciou a força de preensão 
palmar, sendo que os idosos do gênero masculino apresentaram 
maior força muscular quando comparados ao gênero feminino.
descritores: Dor, Força da mão, Força muscular, Idoso.

INTRODUCTION

Individuals who have completed 60 years of age are considered 
elderly in Brazil (Law 10741/2003). Hand grip strength is ex-
tremely important to carry out daily activities, such as holding 
objects, using a handrail or bus supports, carrying out domestic 
tasks, self-care activities, that is, maintaining different daily ac-
tivities with autonomy. Studies have identified that hand grip 
strength has a curvilinear relationship with age1.
Traditionally, HGS tests have been used in rehabilitation to 
evaluate physical fitness of upper limbs (UULL), by measuring 
the strength of hand and forearm muscles of patients with dif-
ferent upper extremity disorders induced by rheumatoid arthri-
tis, carpal tunnel syndrome, lateral epicondylitis, stroke, trau-
matic injuries and neuromuscular diseases. HGS measured by 
dynamometry has good correlation with UULL functional lev-
el and general health status, being widely used to select thera-
peutic procedures and for functional rehabilitation follow-up2.
Muscle strength in the elderly is a current theme for several 
studies since it is a major item for their survival and indepen-
dence for daily activities. There are different measurement 
methods, as mentioned by Rantanen et al.3, which may mea-
sure maximum hand grip strength, knee and trunk extension 
strength.
Valid and reliable HGS evaluation is used to compare the effec-
tiveness of several procedures, to define treatment goals and to 
evaluate patients’ functionality4. The tool used to evaluate hand 
grip is the dynamometer, which measures hand grip strength 
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of individuals. In addition to checking hand and upper limbs 
strength, HGS may be used as indicator of general strength 
status, thus being used for fitness tests. It also provides a func-
tional integrity index of the upper extremity5.
Some studies have tried to determine normative values for HG 
performance; however different collection protocols and tools 
make difficult the generalization of results. In addition, other 
factors may impair the establishment of universally accepted 
normative values. Among them there are: gender, age, domi-
nance, evaluation time, body positioning and anthropometric 
characteristics.
Last, but not least, the adjustment of the size of the handhold 
used on the hand grip dynamometer is also largely discussed 
in the literature and it seems that there is the need to adjust 
the equipment for different hand sizes. Anyway, effort sincerity 
may depend on several aspects, such as psychological (moti-
vation), the understanding of patients about the meaning of 
the test, and pain (discomfort caused by the dynamometer), 
among others. It is recommended that patients are familiar 
with the dynamometer, that they understand the objective of 
the test and that verbal and/or visual incentive is used.
Notwithstanding the specialized literature being full of stud-
ies using HGS as major study object, there are relatively few 
studies aiming at gathering and detailing characteristics of the 
evaluation of such variable, especially with regard to factors in-
tervening with the measurement, and there is no standardiza-
tion of methods7.
In light of such information, this study aimed at evaluating 
HGS of the elderly with or without UULL pain.

METHODS

This is a quantitative, descriptive and longitudinal study part 
of an umbrella project called “Hand Grip Strength in the El-
derly”.
Sample was made up of 119 elderly, who were divided by gen-
der, being 119 males and 100 females. General mean age was 
67.93 years; mean age among males was 67.58 years and among 
females of 68 years. The elderly were submitted to evaluation 
with dynamometer Kratos® and, after reading and signing the 
Free and Informed Consent Term, have agreed to participate 
in the study.
Statistical package SPSS 18.0 and Windows Microsoft Excel 
were used for this research. Descriptive statistics, such as mean, 
standard deviation, variables frequency and percentage and also 
crossed tables were analyzed. For a better use of data, Mann-
Whitney and Chi-square statistical tests were used being sig-
nificant p<0.05.
This study was approved by the Research and Ethics Commit-
tee (CEP), University of Passo Fundo under number 345.944, 
in compliance with Resolution CNS 196/96.

RESULTS

Table 1 shows data regarding sample gender, pain and age. 
It is observed that all individuals are right-handed, there has 

been higher prevalence of females, aged between 61 and 70 
years being that most part of them had no upper limb pain.
Table 2 shows total sample mean age and mean HGS of left 
and right hands
Table 3 shows comparison between males and females, without 
pain, correlating HGS hand grip strength means of right and 
left hands.
There is only statistically significant difference when right hand 
is compared between genders.
Table 4 shows comparison between males and females, with 
pain, correlating mean hand grip strength of right and left 
hands.

Table 1. Sample characterization

Variables n %

Gender Female 100 84

Male 19 16

Pain With pain 50 42

No pain 69 58

Age (years) 60 16 13,4

61 to 70 64 53,8

71 to 80 34 28,6

81 to 90 5 4,2

Laterality Right-handed 119 100

Table 2. Total sample mean hand grip strength and age

Mean Standard deviation

Age (years) 67.93 ±7.15

Mean right hand 16.6kg ±6.4kg

Mean left hand 15.2kg ±6.1kg

Table 3. Mean hand grip strength by gender of those without pain.

Gender n Mean Standard 
deviation

p value

Mean 
right

Female 44 14.7kg 4.3kg 0.024

Male 6 22.2kg 6.6kg

Mean left Female 44 14.0kg 4.8kg 0.640

Male 6 21.6kg 5.7kg

Table 4. Mean hand grip strength by gender of those with pain

Gender n Mean 
(kg)

Standard 
deviation (kg)

p value

Mean 
right

Female 56 15.2 5.1 0.021

Male 13 25.4 8.5

Mean left Female 56 13.5 4.9 0.032

Male 13 23.0 7.9
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There has been statistically significant difference between gen-
ders in both hands of those with pain.
Table 5 compares females with and without pain, correlating 
HGS means of right and left hands.

Table 5. Mean hand grip strength of females

Pain n Mean 
(kg)

Standard 
deviation (kg)

p value

Right Yes 44 14.7 4.3 0.288

No 56 15.2 5.1

Left Yes 44 14.0 4.8 0.007

No 56 13.5 4.9

In comparing means of both hands there is statistically signifi-
cant difference for the left hand.
Table 6 compares males with and without pain, correlating 
hand grip strength means of right and left hands.

Table 6. Mean hand grip strength of males

Pain n Mean Standard 
deviation

p value

Right Yes 6 22.2kg 6.6kg 0.790

No 13 25.4kg 8.5kg

Left Yes 6 21.6kg 5.7kg 0.682

No 13 23.0kg 7.9kg

It is observed that in males there is no statistically significant 
difference when both hands are compared.
Table 7 correlates HGS means among different age groups.

Table 7. Mean hand grip strength among different age groups

Age group 
(years)

Right (kg) p value Left (kg) p value

60 16.4±8.0 0.416 14.8±7.8 0.793

61 to 70 17.3±6.2 15.8±5.9

71 to 80 15.5±6.0 14.3±6.3

81 to 90 14.9±5.5 14.9±3.8

After analyzing different age groups there have been no statisti-
cally significant differences in mean HGS.

DISCUSSION

After analyzing the sample, it is observed that all individuals 
are right-handed and there is a higher prevalence of females. 
When comparing HGS between genders with no pain, there 
has been more strength of right hand, and when comparing 
between genders with pain, pain has influence strength of both 
hands, being males muscle strength higher.
Some studies have shown that hand grip strength is directly 
proportional to age until 32 years of age and from then on it 
becomes inversely proportional. It was also observed that males 

have higher hand grip strength as compared to females4,5,7, con-
firming our study, which has also found higher HGS among 
males.
Muscle strength tends to be different between genders, be-
ing female values below male values. When compared to age, 
however, strength decreases with aging. There is strong inverse 
association between HGS and age8. A study evaluating 54 in-
dividuals of both genders has observed that HGS (Hand Grip 
Strength) was significantly influenced by demographic and an-
thropometric variables.
As expected, male HGS was significantly higher as compared 
to female HGS in all studied age groups both for the dominant 
and the non-dominant hand. HGS variations between genders 
have been attributed to body composition differences between 
males and females. In eutrophic individuals, male and female 
muscle mass corresponds to approximately 45% and 30% of 
total body mass, respectively. In addition, although the num-
ber of muscle fibers is similar between genders, HGS is influ-
enced by the size of muscle fibers which are approximately 15% 
smaller for females2,9,10.
A different study evaluating HGS and its relationship with 
functional capacity has also obtained similar results with males 
presenting higher hand grip strength as compared to females. 
This is explained by the fact that males have more lean mass by 
physiological characteristics, justified by higher concentration 
of testosterone, growth hormone (GH), insulin, which contrib-
utes to growth hormone increase (IGF-1), and dehydroepian-
drosterone (DHEA), which increases muscle turnover11. This is 
in agreement with our study which has also found weaker HGS 
among females.
Literature also mention that HGS is correlated to physical 
strength, cognitive strength and age-related comorbidities, and 
that males have higher mean HGS values in all stages of life as 
compared to females. When HGS values are adjusted to age 
and gender, values are more associated to height, muscle mass 
and arm muscle area12.
A study has evaluated the effects of different maximal strength 
(Smax) percentages during HGS tests with protocols of one, 
three and six minutes. In a maximal strength protocol, curve 
behavior may be explained by an exponential function. They 
have also shown that at 75 and 50% of Smax, on the other 
hand, curve behavior is different, losing its exponential char-
acteristic. For this reason, according to authors, it may not be 
possible to evaluate hand grip strength fatigue during one min-
ute at 50% Smax, since strength at this point of the curve may 
still not be decreasing. They also suggest that in prolonged tests 
(more than three minutes) hand grip strength performance is 
affected by intervenient sensory factors such as pain13.
A recent study14 carried out with general population has shown 
that, in Portugal, chronic pain affects 54.2% of people between 
60 and 64 years of age, 55.9% people between 65 and 69 years 
of age, 65.7% of people between 70 to 74 years of age and 
62.5% of people above 75 years of age. Results also show that 
35% of people with chronic pain refer moderate to severe inca-
pacity and that pain affects especially domestic responsibilities, 
leisure and occupational capacity and sleep capacity. However, 
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this study does not present pain-related incapacity by age group 
and does not evaluate the impact of different pain characteris-
tics, such as intensity or duration, on functionality, which is 
in agreement with our study where, when comparing HGS in 
both genders, of individuals with upper limb pain, males had 
higher scores as compared to females, and HGS means were 
lower for individuals referring pain.
When HGS was compared only among females, it was ob-
served that individuals with pain had higher strength in the left 
hand. No references in the literature were found confirming 
our study, when comparing HGS only among female elderly 
people15.
A longitudinal study of 24 years has observed that HGS is a 
long-term predictor of mortality by all causes, by cardiovascu-
lar diseases and of cancer in males8.
The importance of evaluating muscle strength along life was 
discussed in a research which has followed more than 8 thou-
sand males aged between 20 and 80 years in a prospective study 
and has observed that muscle strength decrease along life is 
strongly associated to mortality16.
Major limitation of evaluating HGS by means of dynamom-
etry is the lack of a cutoff point defining the limit between 
normality and dysfunction for specific populations. The anal-
ysis of reference values presented by previous studies indicates 
broad variation in HGS data. There are evidences that such 
variations are a consequence of racial, demographic, anthro-
pometric, social and cultural differences among populations 
evaluated by different studies. So, to supply more adequate 
evaluation and follow-up of muscle function, it is important 
to develop tools able to predict expected HGS values for spe-
cific populations2.
Different methods have been used to evaluate HGS, being that 
differences are related to contraction intensity (maximal or sub-
maximal), contraction duration and the number of repetitions 
(continuous or intermittent). The standardization of evaluation 
and interpretation methods may allow the development of reli-
able and universally accepted reference values6.

CONCLUSION

It was observed that pain has influenced HGS and that elderly 
males had higher muscle strength as compared to females.
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ABSTRACT

BACKGROuNd ANd OBJECTIvES: Saliva plays an impor-
tant role in oral health; it is involved in lubrication of the oral 
mucosa, protection against infections, transport of nutrients and 
digestive enzymes, remineralization of teeth, as well as aiding in 
chewing, swallowing and speech. Reductions in the amount of 
saliva are known to increase the risk of oral diseases. This study 
investigated the factors associated to salivary flow alterations and 
its relationship with age, burning mouth syndrome, psychiatric 
and sleep disorders, systemic diseases and chronic drug use. 
METHOdS: A total of 30 patients complaining of dry mouth 
without unbalanced systemic diseases were included. Questio-
nnaires regarding socio-demographic data, xerostomia, burning 
mouth, depression and anxiety symptoms, and sleep disturban-
ces were applied. Measures of salivary flow rates were obtained 
using spit method. Correlation of hyposalivation and quantita-
tive data was determined using a multivariate regression model. 
RESuLTS: The age range was 31-83 years, hyposalivation was 
correlated positively with sleep disorder (β=0.079, 95% CI, 
0.033 to 0,124) and negatively with burning mouth (β=-0.043, 
95% CI, -0.083 to -0.002).
CONCLuSION: These results provide evidences regarding the 
association between reduced salivary flow and burning mouth, 
sleep disorders and chronic use of psychotropic medicines, and 
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RESUMO

JuSTIFICATIvA E OBJETIvOS: A saliva tem um papel im-
portante na saúde bucal; está envolvida na lubrificação da muco-
sa oral, na proteção contra infecções, no transporte de nutrientes 
e enzimas digestivas, na remineralização dentária e também au-
xilia na mastigação, deglutição e fala. Sabe-se que reduções na 
quantidade de saliva aumentam o risco de doenças bucais. Este 
estudo investigou os fatores associados a alterações no fluxo sali-
var e seu relacionamento com idade, síndrome de ardência bucal, 
distúrbios psiquiátricos e do sono, doenças sistêmicas e uso crô-
nico de medicamentos.
MÉTOdOS: Foi incluído um total de 30 pacientes com quei-
xa de xerostomia sem doenças sistêmicas desequilibradas. Foram 
aplicados questionários sobre dados sociodemográficos, xerosto-
mia, ardência bucal, sintomas de depressão e ansiedade e distúr-
bios do sono. As medidas de fluxo salivar foram obtidas pelo mé-
todo spit. A correlação entre hipo-salivação e dados quantitativos 
foi determinada por um modelo univariado de regressão.
RESuLTAdOS: A idade various de 31;83 anos, hipo-saliva-
ção foi correlacionada positivamente com distúrbios do sono 
(β=0,079, 95% CI, 0,033 a 0,124) e negativamente com ardên-
cia bucal (β=-0,043, 95% CI, -0,083 a -0,002).
CONCLuSÃO: Esses resultados trazem evidências sobre a asso-
ciação entre fluxo salivar reduzido e ardência bucal, distúrbios do 
sono e uso crônico de psicotrópicos, e destacamos o importante 
papel dos antidepressivos na modulação da sensação de ardência 
bucal.
descritores: Ardência bucal, Boca seca, Distúrbios do sono, 
Hipo-salivação, Xerostomia.

INTRODUCTION

Saliva plays an important role in oral health. It is involved in 
protection against bacteria and fungi, transport of nutrients and 
digestive enzymes, lubrication of the oral cavity, remineralization 
of teeth, as well as aiding in chewing, swallowing and speech1. 
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Some patients may complain of halitosis and chronic burning 
sensation in oral mucosa2. The low salivary flow3 and burning 
mouth syndrome (BMS) are associated with psychological fac-
tors, such as anxiety, stress and depression4. 
BMS is a condition that expresses a burning sensation in oral 
mucosa that shows normal condition at clinical examination5. 
It can be accompanied by xerostomia and taste alterations6. The 
etiology of BMS is considered multifactorial and includes local, 
systemic and psychogenic factors7. Besides, some studies have 
demonstrated changes in levels of salivary cytokines associated 
with BMS8. 
Scientific literature indicates that anxiety is associated with BMS 
and in conditions involving pain, stress, anxiety and many me-
tabolic and endocrine changes occur. Among these, a rise in cor-
tisol levels is one of the most important physiological effects9. 
However, the evidences of the association between psychological 
factors and salivary flow remain contradictory. Data of literature 
suggests that the secretion of saliva from human parotid glands 
depends on emotional state10. One study claims that stress is only 
related to the reduced flow unstimulated11 while other study re-
ports that stress is associated with increased salivary flow12. 
Another important point poorly discussed in the literature is 
the direct relationship between hyposalivation and sleep quali-
ty. The biological significance of decreased saliva during sleep is 
unknown. Researchers believe that many of the lubricating and 
protective mechanisms offered by saliva during the day should 
remain during sleep. Study in Northern population showed that 
the prevalence of self-reported dry mouth complaint during sle-
ep (associated with awakening and water intake) was 23% of 
whole population13. Other study demonstrated that persons with 
narcolepsy have lower whole salivary flow rates14.
The increasing age has been correlated with a high prevalence of 
self-reported dry mouth, however there is no evidence that the 
salivary function deteriorates with age in healthy individuals1. 
Certain types of medications mainly used for older populations 
can result in xerostomia. In addition, most patients use more 
than one type of medication, and this polypharmacy itself has 
been implied in increased prevalence of dry mouth, thus it is 
difficult to determine which medication is responsible for this 
sensation. Several drug groups have been associated with dry 
mouth prevalence, for example, antidepressants, antimuscarinic 
and antihistamines15. Hospitalized patients who experienced dry 
mouth took more cardiovascular, psychiatric and allergy drugs 
than those who did not complain of dry mouth16.
Considering the relevance of this issue in patients’ quality of life, 
the aim of the present study was to evaluate the factors associated 
to salivary flow alterations and its relationship with age, burning 
mouth syndrome, psychiatric and sleep disorders, systemic dise-
ases and chronic drug use in female patients. 

METHODS

A total of 30 female participants complaining of dry mouth were 
enrolled in this cross-sectional study. They were recruited in the 
Stomatology Clinic of Hospital de Clínicas de Porto Alegre and 
the Oral Pathology Clinic of the School of Dentistry of Univer-

sidade Federal do Rio Grande do Sul from 2009 to 2011. 
Experienced Dentists performed a complete clinical examina-
tion. Patients that presented some oral lesion, candida infection 
or patients submitted to radiations therapy were excluded from 
the study. The subjects answered a sociodemographic data ques-
tionnaire that recorded data like tobacco and alcohol use, and 
age. In addition, the medication taken by each patient and the 
systemic illnesses that they suffered, were recorded. Furthermore, 
the patients were required to undergo a blood test to determine 
concentrations of glucose, vitamin B12, ferritin, and folic acid 
and to perform a blood count aiming at ruling out possible me-
tabolic alterations or nutritional deficiencies associated with oral 
manifestations including oral dryness and burning pain.
Flow rates of unstimulated and stimulated whole saliva were de-
termined using the draining or spit method17. Collection was 
scheduled in the morning, two hours after breakfast, and pa-
tients expectorated in graduated container. The first collection 
was unstimulated flow and 30min after the stimulated flow was 
collected, the stimulation was made by salivary mechanical sti-
mulation using an instrument to perform balanced masticatory 
exercises (mechanical sialogogue– piece of paraffin)18. Hyposali-
vation is usually defined by a flow rate of unstimulated whole sa-
liva (UWS) less than 0.1mL min-1, or of stimulated whole saliva 
(SWS) less than 0.7mL min-1 19.
Subjective dry mouth sensation was evaluated through the Xe-
rostomia Inventory (XI), a multidimensional continuous scale 
that was developed to address this symptom20. It contains a total 
of 11 items designed to assess the broad experience of dry mou-
th. Using a continuous scale is advantageous because it avoids 
dichotomizing patients as either xerostomic or non-xerostomic 
by determining the severity of the condition. The XI also allows 
changes in severity of the condition to be monitored over time. 
Each of the 11 items has four possible responses ranging from 
‘never’ to ‘always’. 

Questionnaire regarding burning mouth
In all patients, we examined pain intensity and burning mouth 
sensation using a visual analog scale (VAS: 0, no pain; VAS: 10, 
extreme pain)21. 

Psychological evaluation
On their second visit to the clinic, each patient answered a stan-
dardized series of questions concerning depressive symptoms, 
anxiety and sleep disorders. Psychological disturbances were 
measured by Beck self-applied questionnaire on depression (The 
Beck Depression Inventory - BDI). For anxiety symptoms the 
State and Trait Anxiety Index (STAI) was used, and for sleep 
disorders the Pittsburgh Sleep Quality Index (PSQI). BDI is a 21 
item self-report questionnaire with item scores ranging from 0 to 
3 and a total score of 0–6322,23. The BDI is known to have appro-
priate psychometric features including good reliability statistics, 
and is one of the most commonly used self-report measures for 
depressive symptoms. The STAI form is an instrument for self-
-measuring anxiety in adults. It can clearly differentiate between 
a transient condition of ‘‘state anxiety’’ and a more general and 
long-standing quality of ‘‘trait anxiety.’’ It consists of 2 questio-
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nnaires containing 20 multiple-choice items on which a score 
of >40 is considered pathologic24,25. PSQI is a self-rated ques-
tionnaire that assesses sleep quality and disturbances. Nineteen 
individual items generate 7 component scores: subjective sleep 
quality, sleep latency, sleep duration, habitual sleep efficiency, 
sleep disturbances, use of sleeping medication and daytime dys-
function. The sum of scores for these 7 components yields a glo-
bal score26. All of the psychological tests used in this study were 
validated for the Brazilian population.
Descriptive statistical methods (mean ± standard error) or fre-
quency were used for presenting sociodemographic data, and 
independent-Samples t-test and Chi-square test were used to 
compare groups, respectively. 
Data were compared using logistic regression with the forward 
stepwise method, with the unstimulated salivary flow (UWS) 
as the dependent variable, in order to test xerostomia, burning 
sensation, psychological factors and age. The use of psychotro-
pic medication was treated as dummy variable, and backward 
stepwise method was used, and the burning sensation dropped 
out of the model. 
Data were analyzed with the Statistical Package for the Social 
Sciences (SPSS; SPSS Inc., Chicago, IL, USA) for Windows 
18.0. P values less than 0.05 were considered significant. 
The study was approved by the Hospital de Clínicas de Porto 
Alegre Ethics Committee and all participants gave written infor-
med consent (protocol number: 2008-350).

RESULTS

In the present study, 30 female subjects presenting dry mouth 
complaint, with an age range of 18-80 years were recruited. Pa-
tients’ characteristics are summarized in table 1; no significant 
differences were found between patients who use and do not use 
antidepressant. No patients had changes in hematologic tests 
(data not shown).
Major symptom in addition to dry mouth was burning mouth, 
which was perceived in 63.3% of patients. Mean intensity, eva-
luated by VAS, was 4.38±0.73 cm, with the tongue and the lo-
wer lip being the most affected areas. Overall 73.3% of patients 
presented chronic diseases, with cardiovascular and psychia-
tric diseases being the most prevalent (46.7%). Systemic drugs 
were taken by 83.3% of patients, the most common being an-
tihypertensive (46.7%), anxiolytics (36.7%) and antidepressants 
(26.7%). These conditions did not present a significant correla-
tion with hyposalivation (Table 2).
A correlation between the severity of hyposalivation and bur-
ning mouth sensation and sleep disorder is presented in table 
3. The adjusted analysis using a regression model demonstrated 
that hyposalivation was correlated positively with sleep disorder, 
and negatively with burning mouth. Also, it was tested the possi-
ble relationship between the variables age, anxiety and depressive 
symptoms and hyposalivation. However, these variables did not 
remain in the equation (data not shown).

Table 1. Characteristics of the study sample

Antidepressant use

Characteristics Yes
(n=08)

No
(n=22)

OR 95% CI

Age (years) # 51.75±5.25 58.36±3.47 3.33 0.38-28.96

Smoking§ (Yes/No) 2/6 2/20

Systemic diseases§

Cardiovascular 
Psychiatric

(Yes/No) 7/1
3/5
8/0

15/7
11/11
6/16

3.26
0.60
0.42

0.33-31.91
0.11-3.14
0.23-0.78

Medication§

Antihypertensive
Anxiolytic

(Yes/No) 8/0
3/5
3/5

17/5
11/11
8/14

0.68
0.60
1.05

0.52-0.89
0.11-3.14
0.19-5.60

Values are in means ± standard Error or frequencies (n=30); # Independent-Samples t-test to compare means; § Chi-square test to compare frequencies

Table 2. Psychological characteristics, sleepiness levels, burning mouth, xerostomia and chronic pain

Scales Antidepressants use

Yes No

Trait anxiety 50.75±2.15 53.68±1.36

State anxiety 49.62±2.11 51.45±1.33

Depressive symptoms 11.12±2.09 15.90±5.84

Sleep disorder 8.12±1.55 6.77±0.70

Burning mouth 3.29±1.37 4.77±0.87

Xerostomia 27.00±2.35 26.68±1.50

Chronic pain
Unstimulated whole saliva
Stimulated whole saliva

2.60±1.59
0.19±0.01
0.45±0.09

2.25±0.73
0.22±0.11
0.57±0.12

Values are in means ± standard Error. No significant differences between patients who use and do not use antidepressant on chronic pain, burning mouth, xerostomia 
and sleepiness scales (Student t-test p>0.05, n=30).
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DISCUSSION 

The present study showed an association between hyposalivation, 
burning mouth, sleep disorders and psychotropic drugs use. In 
addition, we observed a high prevalence of dry mouth complaint 
in postmenopausal women and those using a diverse group of 
medicines, such as antihypertensive and antidepressants. 
The complaint of burning mouth sensation was the main symp-
tom reported by patients with dry mouth. The percentage of 
BMS patients was 73.5% corroborating other authors2,27. Pa-
tients showed normal oral mucosa and hematologic parameters 
(serum concentrations of glucose, iron, folate and vitamin B12, 
data not shown). Our results highlight an interesting point; the-
re is an association between burning sensation and spontaneous 
salivary flow. However when stratified by antidepressant use this 
relationship disappears. These findings suggest that there is a mo-
dulation of BMS by antidepressant, supporting the hypothesis of 
neuropathic etiology of BMS. Evidence in the literature relates 
BMS to a peripheral neuropathy, a study showed a significantly 
lower density of epithelial and subpapillary nerve fibers in ton-
gue of BMS patients in comparison to control subjects28. Besi-
des, studies have shown a relationship between dysregulation of 
the nigrostriatal dopaminergic system and BMS, the frequency 
of BMS in patients with Parkinson’s disease was five times higher 
than the general population28,29. 
Standard treatments for neuropathic pain were effective in tre-
ating BMS, a randomized double blind placebo controlled trial 
showed that gabapentin alone (300mg daily) or in combination 
with alpha lipoic acid (ALA) (600mg daily) was beneficial in 
reducing symptoms in 50 and 70% of patients with BMS, res-
pectively29,30. This contributes to the hypothesis of neuropathic 
etiology of BMS.
Our results demonstrated an opposite relationship of unsti-
mulated flow and sleep disorder assessed by PSQI. Our results 
contradict the majority of studies that report the prevalence of 
dry mouth upon nocturnal awakening31,32. Atropinic side effects 
like dry mouth are very common in patients using tricyclic an-
tidepressant33 and these medications were taken by most of our 
patients. Although these patients improved sleep quality, they 
showed an increase in dry mouth symptoms. In addition, we 

found high prevalence of cardiovascular and psychiatric diseases 
in patients with dry mouth sensation. Although it has not been 
found a significant relationship between these variables and low 
salivary flow. 
Xerostomia is commonly linked to polypharmacy, despite of this 
relationship remaining poorly understood. Study showed that 
xerogenic medication used alone presented a dry mouth effect, 
and when associated to another medicine there was improve-
ment of this symptom. This demonstrates that the interaction 
between specific drugs may involve xerostomic effect34.
Our patients did not present a significant association between 
age and reduced salivary flow. Aging is not considered a systemic 
disease per se, although this process may be associated with sli-
ght reductions in UWS flow. In addition, it may induce salivary 
gland hypofunction when associated to systemic diseases and the 
use of medications1. One important point observed was a large 
number of women in the fifth decade of life. This period corres-
ponds to the menopause process, when important physiological 
changes are happening in women’s life. Some studies relate the 
complaint of dry mouth with menopause period35,36. Menopau-
sal women with oral dryness have low the estrogen level in com-
parison with women outside this period37.
In summary our results suggest an association between hyposali-
vation and burning mouth, sleep disorders and psychiatric alte-
rations. We did not find a significant association between socio-
demographic features and hyposalivation, although we observed 
a high prevalence of dry mouth complaint in post-menopausal 
women and those using a diverse group of medicines. In addi-
tion, these patients showed improvement in sleep quality proba-
bly due to the use of psychotropic medicines. It is important to 
highlight that these findings were the result of a cross-sectional 
study, and it is not possible to determine the absolute risk. The-
refore, it is important to carry out longitudinal studies in order 
to establish a relationship of causality.
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Table 3. Multivariate logistic regression analysis for the association among Unstimulated Whole Saliva (UWS), sleep disorder, burning sensation 
and antidepressant drug

Dependent variables: Unstimulated Whole Saliva (n=30)a 

T β 95% CI p value

Sleep disorder 3.546 0.079 0.033 to 0.124 0.001

Burning sensation 2.170 -0.043 -0.083 to -0.002 0.039

Analysis stratified by non-use of antidepressant (n=22) b

Dependent variables: Unstimulated Whole Saliva

Sleep disorder 2.823 0.082 0.021 to 0.143 0.011

Burning sensation -2.718 -0.064 -0.113 to -0.015 0.014

Analysis stratified by use of antidepressant (n=8) b

Dependent variables: Unstimulated Whole Saliva 

Sleep disorder 3.535 0.100 0.031 – 0.169 0.012
a Stepwise forward regression model; bStepwise backward regression. 
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ABSTRACT 

BACKGROuNd ANd OBJECTIvES: Chronic pelvic pain is 
prevalent, presents difficult treatment and has been poorly inves-
tigated. The objective of this study was to analyze 230 patients 
from the chronic pelvic pain ambulatory of Hospital das Clíni-
cas, Federal University of Goiás. 
METHOdS: Cross-sectional and intervention study, from 
2007-2011.
RESuLTS: Mean age was 38.3±10.0 years. Most women were mu-
latto, married/cohabitating, attended elementary school, financially 
dependent, had an income of up to five minimum wages, normal 
body mass index, up to three children and sexual activity. Almost 
30% had abortions, 15.8%, physical abuse and 11%, sexual abuse. 
Previous surgeries were common. Most had normal bowel and blad-
der function. Pain lasted over 16 days/month; it worsened in peri-
menstrual period and started, on average, 6.7 years before. In over 
70% of cases there was a coincident event with the onset of pain, 
and conflict and/or trauma were the most commonly reported. 
Physical examination and ultrasound were normal in most of these 
women. Adhesion and/or endometriosis were found in almost 2/3 
of 41 laparoscopies performed. There was an average reduction of 
39.2% of the pain scale (3.1/7.9) with various adopted treatments 
(drugs, psychotherapy and laparoscopy) p<0.001. History of sexual 
abuse and abortion was associated with less pain reduction. 
CONCLuSION: This study adds epidemiological and clinical 
information on women with chronic pelvic pain in Brazil. Clini-
cal and psychotherapeutic treatments induced significant reduc-
tion of the pain scale between the first and last visit of patients. 
Laparoscopy did not potentiate the reduction of pain.
Keywords: Epidemiology, Pelvic pain, Psychotherapy, Signs and 
symptoms, Therapeutics.
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RESUMO

JuSTIFICATIvA E OBJETIvOS: A dor pélvica crônica é 
prevalente, apresenta tratamento difícil e tem sido pouco in-
vestigada. O objetivo deste estudo foi analisar 230 pacientes do 
ambulatório de dor pélvica crônica do Hospital das Clínicas da 
Universidade Federal de Goiás. 
MÉTOdOS: Estudo de corte transversal e de intervenção real-
izado entre 2007 e 2011. 
RESuLTAdOS: A média de idade das mulheres foi de 38,3±10,0 
anos. A maioria das mulheres era parda, casada/amasiada, cursou 
ensino fundamental, dependente financeiramente, tinha renda 
de até cinco salários mínimos, índice de massa corpórea normal, 
até três filhos e atividade sexual ativa. Aborto ocorreu em 30%, 
abuso físico em 15,8% e abuso sexual em 11%. A maioria sofreu 
cirurgia prévia e possuía função intestinal e urinária normais. A 
dor permanecia por mais de 16 dias/mês, piorava no período 
perimenstrual e começou, em média, 6,7 anos antes. Em mais de 
70% dos casos foi percebido um evento coincidente com o início 
da dor, sendo conflitos e/ou traumas os mais citados. Os exames 
físico e ultrassonográfico foram normais na grande maioria dessas 
mulheres. Aderências e/ou endometriose foram encontrados em 
quase 2/3 das 41 laparoscopias realizadas. Houve redução mé-
dia de 39,2% da escala de dor (3,1/7,9) com as várias condutas 
adotadas (farmacológica, laparoscópica e psicoterápica) p<0,001. 
História de abuso sexual e de aborto provocado associou-se a 
menor redução da dor. 
CONCLuSÃO: Este estudo acrescenta informações epidemi-
ológicas e clínicas sobre mulheres com dor pélvica crônica no 
Brasil. O tratamento clínico e psicoterápico promoveu redução 
significativa da escala de dor entre a primeira e a última consulta. 
Laparoscopia não potencializou a redução da dor.
descritores: Dor pélvica, Epidemiologia, Psicoterapia, Sinais e 
sintomas, Terapêutica.

INTRODUCTION

Chronic pelvic pain (CPP) is a non-cyclic pain lasting for six 
months or more, located in the anatomic pelvis, in the ab-
dominal wall below the umbilicus or in the gluteus region, with 
enough intensity to interfere with daily activities and/or to re-
quire medical assistance1,2.
CPP is responsible for 10% of visits to gynecologists, 40 to 50% 
of gynecological laparoscopies and approximately 12% of all 
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histerectomies3,4. It has direct impact on marital, social and pro-
fessional lives of these patients4,5, which makes CPP a serious 
public health problem4,6.
There is still no consensus about its risk factors, as shown by con-
flicting studies results. Most commonly mentioned are: drugs 
or alcohol abuse, history of miscarriage, increased menstrual 
flow and dysmenorrhea, inflammatory disease and other pelvic 
diseases, previous abdominal surgery, low education level and 
psychological comorbidities, such as anxiety and depression4,7. 
Currently available data are limited, especially in developing 
countries. A study has reported general prevalence of 11.5% 
(147/1278) of CPP in females above 14 years of age in Ribeirão 
Preto, São Paulo (Brazil) and of 15.1% (127/841) in females in 
reproductive age4, similar to a North American study (14.7% - 
773/5263 females aged from 18 to 50 years and surveyed by the 
Gallup Organization)1. 
CPP management is focused on symptoms or on the diagno-
sis itself. Even when the diagnosis is specified, such as painful 
bladder syndrome, irritable bowel syndrome, endometriosis and 
adhesions, the response is frustrating3,6,7. Therapeutic armamen-
tarium is composed of non-steroid anti-inflammatory drugs 
(NSAIDs), muscle blockers, hormonal contraceptives, amitrip-
tyline and other antidepressants, anticonvulsants and psycho-
therapy8,9. Cognitive-behavioral therapy is an already accepted 
and recommended approach to treat females with CPP9,10.
Family constellation is a systemic approach developed by Bert 
Hellinger, which connects suffering/disease to unconscious pro-
cesses as from exclusions, conflicts and traumas of personal and/
or family life. In his book called “Essential is Simple”, he ad-
dresses the use of family constellation for different symptoms/
diseases, among them chronic pains syndrome11,12. Surgical treat-
ment, especially with laparoscopy, has been indicated for diagno-
sis and treatment of endometriosis and pelvic adhesions1,2, but is 
being increasingly challenged13,14.
CPP ambulatory of the Gynecology Service, Clinicas Hospital, 
Federal University of Goiás (HC-UFG) aims at receiving, in-
vestigating and treating females with CPP. This study was car-
ried out to obtain information about this population to better 
understand the reality of this group and to promote advances in 
their assistance, as well as at sharing such information with other 
woman health attention professionals and public health policies 
managers.

METHODS

This was a cross-sectional and intervention study where pre-
structured cards for the first and for return consultations were 
used, which were filled during consultations between Febru-
ary/2007 and May/2011, in the Chronic Pelvic Pain Ambula-
tory, HC-UFG. Recorded data were then tabulated to identify 
possible epidemiological, clinical and sonographic factors associ-
ated to CPP, in addition to the evolution of the visual analog 
scale (VAS) with indicated treatments.
Collected and analyzed variables were: age, color, marital status, 
education level, family income, financial dependence, body mass 
index (BMI=weight/height2), number of children, incidence 

of miscarriages, history of physical and/or sexual abuse, sexual 
activity, sexual desire, orgasm, dyspareunia, history of sexually 
transmissible diseases, menstrual cycle and flow characteristics, 
surgical history, predominant pain site, pain score by VAS in first 
and last consultation, events coinciding with pain onset, pain 
duration, perimenstrual pain worsening, marital or family con-
flicts and family traumas, intestinal habits, urinary complaints, 
physical evaluation, ultrasound and laparoscopy findings, phar-
macological and psychotherapeutic (cognitive-behavioral and 
family constellation) treatment. We have also evaluated the am-
bulatory follow-up.
In the HC-UFG ambulatory, drugs are chosen as follows: if pain 
worsens or there is perimenstrual mood oscillation, the initial 
choice is to induce amenorrhea with hormonal contraceptives; 
if patient has neuralgia, musculoskeletal pain, fibromyalgia, con-
flicts, traumas or depressive profile, we start with amitriptyline 
or other antidepressants when above conditions are superim-
posed. Anti-inflammatory drugs are indicated for pain crises. 
In addition, we always suggest psychotherapy (those available 
were cognitive-behavioral and family constellation therapies). 
Cognitive-behavioral therapy was applied in 6-8 individual ses-
sions lasting approximately one hour, while family constellation 
was administered in a single individual or group session (lasting 
one to two hours).
Patients were considered in ambulatory follow-up when they 
had consultation in a period less than one year after medical re-
cord analysis. Consultations were quarterly scheduled and be-
came semiannual if patients remained with pain scale less than 
or equal to 2. More than one year without return was considered 
loss of follow-up. Criteria for CPP ambulatory discharge was: 
pain scale ≤ 2 for at least one year without using any painkiller.
Data were entered and analyzed by the Software Excel for Win-
dows for subsequent analysis by statistical program, namely, Sta-
tistical Package for the Social Sciences – SPSS, version 17.0.
Mann-Whitney test was used to check pain scale differences be-
tween first and last consultation in specific variables: miscarriage 
background, physical abuse, sexual abuse, laparoscopy, current 
treatment and psychotherapy. Kruskal-Wallis and Wilcoxon tests 
were used to check the existence or not of significant difference 
between first and last consultation with regard to variables: mis-
carriage and current treatment (Kruskal-Wallis); physical abuse, 
sexual abuse, laparoscopy and psychotherapy (Wilcoxon). Con-
fidence level was 95%, that is, p<0.05 was considered significant.
This study was approved by the Research Ethics Committee, 
HC-UFG, opinion 004/2007. Patients have signed the Free and 
Informed Consent Term (FICT).

RESULTS

Initially, 271 patients were included, being that 13 patients were 
excluded due to incompleteness or loss of data, and 28 for not 
matching CPP criteria (exclusively cyclic pain in 21 patients and 
isolated dyspareunia in seven patients). This way, 230 patients 
were evaluated.
Mean age of females with CPP was 38.3±10.0 years. Most were 
mulatto, married or cohabitating, had completed elementary 
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school, received up to five minimum wages, were financially de-
pendent and had normal BMI (Table 1).
Most patients had up to three children, sexual activity with de-
sire and orgasm, in spite of dyspareunia. Almost 30% had mis-
carriages, 15.8% physical abuse and 11% sexual abuse (Table 
2). Menstruation was at regular intervals in 57.8% of patients, 
with normal flow in 46.9% and 28% of them had amenorrhea. 
Previous pelvic surgeries were very common, especially tube liga-
tion (50.4%) and Cesarean section (48.7%) followed by hyster-
ectomy (14.3%) and ovarian cyst (11.3%), among others. Most 
patients had normal bowel function (58.2%), but 38.3% have 
reported obstipation and 2.6% obstipation and diarrhea, be-
ing that diarrhea alone was present in 0.9% of females. Urinary 
function was normal in 79.1% of cases.
Pain location, in decreasing order of frequency, was: left ili-
ac fossa (38.7%), right iliac fossa (32.7%), hypogastrium 
(19.1%), low belly (17.0% and vagina (2.6%). Pain would 
last more than half month in 63% of cases and worsened in 
the perimenstrual period for 55.2% of cases. Pain had start-
ed, on average, 6.7±7.6 (0.5-54) years before, with mean VAS 
of 7.9±1.8 (2-10). There has been mean decrease of 3.1 VAS 
points between the first and the last consultation and follow-up 
time was 1.6±1.6 years (0-3.2). 
In more than 70% of cases there has been an event coinciding 
with pain onset, being history of conflicts and/or trauma and ob-
stetric events the most common (Table 3). Marital and/or family 
conflicts were present in approximately 40% of patients, while 
family traumas were present in more than half the cases Table 4).

Table 1. Distribution of patients of the chronic pelvic pain ambulatory 
(n=230)

Variables n %
Color

 Caucasian
 Afro-American
 Mullato

82
30
118

35.7
13.0
51.3

Marital status
 Single
 Married/cohabitating
 Separated/divorced
 Widow 

24
167
32
7

10.4
72.5
14.0
3.1

Education level
 Illiterate
 Elementary school
 High school
 College

8
137
77
8

3.4
59.8
33.4
3.4

Per capita income (minimum wages)
 Less than 1
 1 to 5
 More than 5

79
147
4

34.4
64.0
1.6

Financial dependence
 Partner
 Others
 Not dependent

123
22
85

53.4
9.4
37.2

Body mass index
 Low weight
 Normal
 Overweight 
 Obesity

8
134
64
24

3.3
58.3
27.8
10.6

Table 2. Obstetric and gynecological factors in patients with chronic 
pelvic pain (n=230)

Variables n %
Number of children

 0
 1-3
 3-4

30
167
33

13.0
72.6
14.4

Miscarriages
 No
 Spontaneous 
 Provoked

163
54
13

70.9
23.4
5.7

Physical abuse
 Yes
 No

36
194

15.8
84.2

Sexual abuse
 Yes 
 No

25
205

11.0
89.0

Sexual activity
 Yes 
 No

191
39

83.0
17.0

Orgasm
 Yes 
 No

143
87

62.0
38.0

Dyspareunia
 Superficial
 Deep 
 Without dyspareunia

32
150
48

14.0
65.0
21.0

Sexual desire
 Yes 
 No

138
92

60.0
40.0

History of sexually transmissible disease
 Yes 
 No

41
189

17.8
82.2

Table 3. Event coinciding with chronic pelvic pain complaint onset 
(n=230)

Variables n %
None perceived
Conflict and/or trauma
Pregnancy/miscarriage/ child birth
Loss or departure of loved one
Tubal ligation
Hysterectomy 

66
65
51
48
24
9

28.7
28.3
22.2
20.9
10.4
3.9

Table 4. Family issues of chronic pelvic pain ambulatory patients 
(n=230)

Variables n %
Marital conflict (partner)

 Yes 
 No

96
134

42.0
58.0

Family conflict (excluding partner)
 Yes
 No

91
139

39.5
60.5

Family trauma *
 Yes
 No

119
111

51.7
48.3

*Abandonment by parents, child donation, early and/or tragic deaths, or death 
of loved ones with who they were in conflict.
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Physical and ultrasound exams were normal for the vast major-
ity of such patients (Table 5). In 41/230 (17.8%) laparoscopies 
performed, there were adhesions (34%), endometriosis (29%), 
normal pelvis (22%), and other findings in 15% of cases.
Most common drugs used to treat CPP patients were hormonal 
contraceptives and amitriptyline (Table 6). There has been mean 
decrease of approximately 40% of VAS (3.1/7.9) with different 
approaches (pharmacological, laparoscopic and psychotherapeu-

tic), being that history of sexual abuse and provoked miscarriage 
was associated to less VAS decrease (2.2 and 1.4, respectively). 
From evaluated drugs, hormonal contraceptive was related to 
further VAS decrease (Table 7). There has been adherence to psy-
chotherapy by 25.2% of patients, being that 20.9% to family 
constellation, 2.6% to cognitive-behavioral and 1.7% to other 
modalities. There has been loss of follow-up in 26.6% of cases 
and 5.2% of patients had ambulatory discharge.

Table 5. Physical and pelvic ultrasound findings (n=230)

Variables n %

Physical exam

Normal
Endometriosis
Other

194
26
10

84.3
11.3
4.4

Ultrasound

Normal
Endometriosis (ovary and/or abdominal wall)
Small uterine myomas (<2cm)
Suggestive of functional ovarian cyst
Suggestive of hydrosalpinx
Other findings (paraovarian cyst, inclusion cyst, 
etc.)

160
19
15
13
8
15

 9.6
8.3
6.5
5.6
3.5
6.5

Table 6. Pharmacological treatment at last consultation of patients 
with chronic pelvic pain (n=230)

Variables n %

Hormonal contraceptive
Amitriptyline
Non-steroid anti-inflammatory drugs
Other antidepressants
No drug

87
76
45
18
58

37.8
33.0
19.6
7.8
25.2

Table 7. Comparison of mean pain scale at first and last consultation with regard to independent variables of chronic pelvic pain patients (n=230)

Variables Pain scale

1st consultation Last consultation p Mean differences

Mean ± SD CI 95% Mean ± SD CI 95%

Pain scale 7.9 ± 1.8 (7.7-8.2) 4.8 ± 3.2 (4.3-5.3) <0.0011 3.1

Physical abuse

Yes
No

8.4 ± 1.6
7.9 ± 1.8

(7.8-8.9)
(7.6-8.1)

5.1 ± 2.7
4.8 ± 3.3

(3.8-6.4)
(4.2-5.3)

<0.0011

<0.0011

3.3
3.1

p value 0.1353 0.8183

Sexual abuse

Yes
No

8.1 ± 1.6
7.9 ± 1.8

(7.5-8.8)
(7.7-8.2)

5.9 ± 3.1
4.7 ± 3.2

(4.4-7.3)
(4.1-5.2)

0.0041

<0.0011

2.2
3.2

p value 0.7893 0.1163

Miscarriage 

General
Spontaneous
Provoked

7.6 ± 1.8
7.6 ± 1.9
8.5 ± 1.2

(7.1-8.1)
(7.1-8.1)
(7.8-9.2)

5.5 ± 3.2
5.2 ± 3.1
7.1 ± 3.4

(4.6-6.4)
(4.3-6.2)
(4.3-9.9)

<0.0011

<0.0011

<0.0011

2.1
2.4
1.4

p value 0.1762 0.0852

Laparoscopy

No
Yes

7.8 ± 1.9
7.8 ± 1.8

(7.5-8.1)
(7.2-8.5)

4.9 ± 3.2
4.6 ± 3.2

(4.3-5.5)
(3.5-6.7)

<0.0011

<0.0011

2.9
3.2

p value 0.7693 0.6333

Current treatment

NSAID
Contraceptive
Amitriptyline
Other AD

7.2 ± 1.7
8.2 ± 1.7
8.2 ± 1.5
8.7 ± 1.2

(7.1-8.2)
(7.9-8.6)
(7.9-8.6)
(8.1-9.3)

4.6 ± 3.0
5.1 ± 3.2
6.0 ± 2.3
5.9 ± 3.7

(3.3-5.8)
(4.4-5.9)
(5.4-6.7)
(3.8-8.1)

<0.0011

<0.0011

<0.0011

0.0051

2.6
3.1
2.2
2.8

p value 0.1542 0.0862

Psychotherapy

CB
FC

8.3 ± 1.6
7.7 ± 2.0

(6.4-10.2)
(7.1-8.3)

3.6 ± 1.9
4.8 ± 3.5

(0.6-6.6)
(3.7-5.8)

0.0661

<0.0011

4.7
2.9

p value 0.9383 0.4223

1Mann-Whitney (independent data); 2Kruskal-Wallis and 3Wilcoxon (paired data).

NSAID: non-steroid anti-inflammatory drug; CB: cognitive behavioral; FC: family constellation; AD: antidepressants.
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DISCUSSION

One objective of our study was to epidemiologically char-
acterize 230 patients of the CPP ambulatory of HC-UFG-
Goiânia, since in Brazil there are few studies with this goal4. 
Patients had mean age of 38.3 years, most were mulattos, 
married/cohabitating, with low education level, low income, 
financially dependent on the partner and normal BMI, data 
similar to the Brazilian literature4,5 and reality15.
It was observed that 87% of patients had children, being 
more frequent those having 1 to 3 children (72.6%), finding 
which is in line with previously published study4. We have 
also found history of miscarriage in 29.1%, similarly to the 
above-mentioned study, which has reported almost twice the 
number of miscarriages in the group without CPP (16.4%, 
p<0.01). In our study, 19.6% of miscarriages were provoked. 
We have also observed that females with history of provoked 
miscarriage had lower mean VAS decrease between the first 
and the last consultation (1.4 versus 3.1 of general mean). 
This data requires further understanding; however, we think 
that it might be associated to unconscious guilt expiation for 
the miscarriage not psychologically well processed (observed 
in psychotherapy).
There has been 15.8% of physical abuse and 11% of sexual 
abuse in the studied population. A CPP study group7 has re-
ported 3.5 times and 2.2 times more history of sexual and 
physical abuse, respectively, in females with CPP as compared 
to controls. In our study, patients who were victims of physi-
cal abuse had pain improvement similar to those not suffering 
this type of situation; however, victims of sexual violence had 
less pain scale decrease, which suggests more psychological 
sequelae.
From studied patients, more than 80% have referred active 
sexual life and approximately 60% have reported sexual desire 
and orgasm. However, almost 80% of females complained of 
dyspareunia. This symptom has been considered an indepen-
dent factor associated to CPP4. History of sexually transmissi-
ble disease was observed in less than 1/5 of patients, although 
being considered a risk factor for CPP7.
Most patients have referred normal menstrual pattern, but 
there has been 55% CPP worsening in the perimenstrual pe-
riod, while other authors2,5 have reported prevalence above 
80%. It is possible that the lower prevalence observed in this 
study be due to the fact that part of patients arrived to the 
ambulatory already in pharmacological amenorrhea induced 
by physicians referring them to the basic health system.
Abdominal surgeriesy haves been pointed as factor associated 
to CPP, possibly due to adhesions caused by peritoneal cav-
ity manipulation4. Our study has observed a high frequency 
of surgical pelvic cavity background, being laparotomic tubal 
ligation (50.4%) and Cesarean section (48.7%) the most fre-
quent surgical procedures; we have also found adhesions in 
approximately 1/3 of laparoscopies performed in the service, 
data which are similar to the literature1,16.
When pain was evaluated, there has been mean onset of symp-
tom until the first consultation of approximately seven years, 

which is obviously a long period for those with pain. Such find-
ing may be justified by the delay in looking for help or the 
difficult access to specialized medical assistance in the public 
service. While a study4 has reported mean pain scale in the first 
consultation of 5.8±2.3 for CPP patients, in our study VAS 
value was 7.9±1.8, but in the last consultation it was 4.8. This 
is VAS decrease of 3.1 points, which shows the importance of 
assisting CPP patients with clinical/psychotherapeutic mea-
sures which were effective to decrease pain scale.
As to pain location, there has been higher incidence (almost 
49%) in the left iliac fossa, approximately 1/3 in the right 
iliac fossa, followed by hypogastrium and low belly (almost 
1/5 of cases each) and just 2.6% in the vagina. No study was 
found in the literature evaluating such frequency, by pain 
predominance in LIF may be due to the high prevalence of 
irritable bowel syndrome and its relationship with CPP, as 
already observed1,17.
In our study there have been intestinal symptoms in approxi-
mately 40% of patients (38.3% reported obstipation, 2.6% 
obstipation and diarrhea, and diarrhea alone was reported 
by 0.9% of females). This study did not aim at character-
izing irritable bowel syndrome diagnosis, since other crite-
ria are needed in addition to pain for more than 12 weeks. 
A study with 648 females17 has observed that 40% of CPP 
patients met irritable bowel syndrome criteria, while a dif-
ferent report8 has referred 37% of gastrointestinal disorders. 
These figures are in line with the intestinal disorders, espe-
cially expressed as obstipation in our sample, which suggest a 
correlation of such data. Urinary symptoms were observed in 
1/5 of patients, while a different study has reported 31% of 
urological disorders8.
More than 60% of patients have referred pain for more than 
half of the month, which suggests decrease in their quality of 
life (QL). Using SF-36, a study carried out in the same place 
of this study has observed that CPP patients had significantly 
lower QL scores in the domains of pain and social aspects5. 
Negative CPP effects on females’ QL were also reported by 
other authors8,9.
More than 70% of patients were able to relate some major or 
traumatic event to onset of symptoms. CPP patients have eight 
times more psychosomatic symptoms than controls7. The pres-
ence of family issues in most CPP patients suggests the impor-
tance of using psychotherapy to treat these females, as already 
emphasized by the literature8,18. Further qualitative studies may 
probably better explain possible CPP triggering factors.
The fact that most patients in this study had normal physical 
evaluation (84.3%) and normal ultrasound (69.6%), or with 
incidental findings (small myomas, functional ovarian cysts, 
hydrosalpinx, in general asymptomatic in general population, 
very often in the opposite side from the side patients referred 
pain) shows the difficulty in demonstrating a plausible and 
convincing organic cause for CPP in patients in general. 
Findings, considered reasons for pelvic pain in laparoscopy, 
still lack epidemiological causality criteria and CPP seems to 
be more a somatofunctional syndrome, such as others: fibro-
myalgia, irritable bowel syndrome, chronic fatigue syndrome, 
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painful bladder syndrome and migraine, among others7.
Diagnostic laparoscopy, performed in 41 patients (adhe-
sion-34%, endometriosis-29% and normal pelvis-22%), has 
shown findings similar to those of a large study with 1524 
females1. However, it is not always possible to consider al-
terations as the primary cause of CPP. Laparoscopy may have 
placebo effect in 50% of patients in three months and in 25% 
of patients in six months, with subsequent recurrence1. Lack 
of disease in pain topography and/or incidental findings such 
as small myomas, functional cysts, hydrosalpinx, in general 
asymptomatic, and comorbidities such as fibromyalgia, irri-
table bowel syndrome, migraine, chronic fatigue syndrome 
and painful bladder syndrome are very common1,7.
In our study, patients submitted to laparoscopy had no further 
pain scale improvement as compared to those not submitted 
to laparoscopy. The treatment of adhesions with laparoscopic 
adhesiolysis for CPP seems to have no beneficial effect. This 
is endorsed by a multicenter study where 100 patients with 
CPP and pelvic adhesions were randomized for adhesion lysis 
(n=52) or non lysis (n=42), by videolaparoscopy and no dif-
ference in pain improvement was observed between groups19.
A recent systematic review14 points to the inefficacy of surgical 
approach to treat CPP. Laparoscopy is a surgery and, as such, 
poses risks and costs inherent to the procedure and should only 
be indicated after careful clinical and image evaluation. In our 
study, laparoscopy was indicated for less than 20% of patients, 
confirming current trend to decrease the indication of such pro-
cedure for CPP patients. Nogueira, Reis and Poli Neto3 have sug-
gested a decrease in laparoscopy indication to 5% of cases3. The 
understanding of visceral hyperalgesia mechanisms may favor 
the finding of drugs which may decrease CPP pain intensity20.
Pharmacological treatment was used in ¾ of patients, in the 
following decreasing sequence: continuous hormonal contra-
ceptives, amitriptyline, NSAIDs and other antidepressants. 
As compared to the first consultation, treatments have de-
creased mean pain intensity in 3.1 points.
Psychotherapy was applied to ¼ of studied patients, being family 
constellation the most frequently applied, followed by cognitive-
behavioral therapy. Family constellation is offered by the service 
for more than seven years and this may be the reason for it hav-
ing been more frequent in our study. There has been positive ef-
fect on pain decrease with both modalities, with significant pain 
scale decrease of 2.9 points between the first and last consulta-
tion of patients participating in the family constellation.
This approach has not yet been tested in the literature for 
CPP patients, being this the first report. Its mastermind has 
only published case reports using such process11. There has 
been even further VAS decrease in patients submitted to 
cognitive-behavioral therapy being that this has only been 
applied to six cases, which has not provided statistical signifi-
cance. It has to be stressed that patients were very resistant 
to accept psychotherapeutic aid, inasmuch that ¾ have not 
accepted it although being already a recommendation of the 
literature1,2,8,18. This is possibly a factor impairing ambulatory 
discharge of such patients.
As observed in our study, the superiority of non-surgical 

treatment (clinical/psychotherapeutic) may be considered in 
the care of females with CPP, since surgical treatment does 
not contribute to decrease VAS and adds more cost and mor-
bidity. Other recent reports endorse this opinion9,14.
Only 5.2% (12 people) had ambulatory discharge (VAS≤2 for 
more than one year without medication). What was differ-
ent in the treatment of such patients is still not understood. 
However, future qualitative studies may explain which was 
their positive deviation. The introduction of psychotherapy 
seems to be an indicator, but it is necessary to wait more time 
and to have a larger number of cases to confirm such hy-
pothesis. Also, patients have to be open for such approach, 
probably increasing its effect. Convincing them of the need 
for psychotherapy is a challenge, as also reported by the In-
ternational Association for the Study of Pain21. Current rec-
ommendations suggest multidisciplinary and biopsychosocial 
approaches to optimize results9,22.

CONCLUSION

This study contributes for a better understanding of CPP, 
bringing more epidemiological and clinical information 
about these females in Brazil and, as a consequence, it may 
help the clinical management of such patients. Measures to 
make easier the access of CPP patients to specialized ambula-
tories (both for initial assistance and follow-up) are pertinent 
and necessary. The even higher decrease in laparoscopy indi-
cations and the strategies to attract patients to psychotherapy 
are challenges for the near future. This study is important and 
was justified by the high prevalence of CPP in Brazil. Shar-
ing this information with other professionals and managers 
involved with women health attention may democratize the 
access of such patients to professionals qualified to deal with 
this important public health problem.
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ABSTRACT

BACKGROuNd ANd OBJECTIvES: Pain is a subjective 
manifestation of unpleasant, personal and untransferable experi-
ence, produced by tissue injury involving physical and chemical 
body mechanisms. This study aimed at identifying the presence of 
acute pain in the postoperative period of appendectomy, at check-
ing pain records, at describing postoperative complications and at 
comparing pain management and the adequacy of analgesia. 
METHOdS: This is a transversal, descriptive and quantitative 
study. Sample was made up of 41 patients submitted to appendec-
tomy. A semi-structured interview was carried out with informa-
tion about use of analgesics, presence of postoperative pain, pain 
site, consequences of pain and visual analog scale. To evaluate pain 
management and the quality of analgesia, the Pain Management 
Index proposed by the World Health Organization was calculated.
RESuLTS: From total sample, 61% were males, mean age was 
34.36±11.64 years, 70.7% were married and all patients have 
referred pain. In 90.2% of cases there was no pain recording in 
medical charts. Surgical incision was the major pain site and its 
primary consequence was impaired physical mobility. As to pain 
intensity, 22.2% of patients had moderate pain and were inad-
equately treated according to Pain Management Index.
CONCLuSION: There has been considerable inadequacy of an-
algesia, pain recording in medical charts was scarce and no nursing 
professional has recorded pain. Surgical incision was major pain 
complaint site and impaired mobility was the primary complica-
tion. Our data bring about the need for investments in health pro-
fessionals qualification with regard to pain management.
Keywords: Analgesia, Appendectomy, Pain, Pain measurement.
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RESUMO

JuSTIFICATIvA E OBJETIvOS: A dor é uma manifestação 
subjetiva de experiência desagradável, pessoal e intransferível, 
produzida por uma lesão tecidual envolvendo mecanismos cor-
porais físicos e químicos. Os objetivos da pesquisa são identifi-
car a presença da dor aguda no pós-operatório de apendicecto-
mia, verificar o registro da dor, descrever as complicações da 
dor pós-cirurgia e comparar o manuseio da dor e a adequação 
da analgesia. 
MÉTOdOS: Estudo transversal, descritivo e quantitativo. A 
casuística foi constituída por 41 pacientes submetidos a apen-
dicectomia. Foi realizada entrevista semiestruturada, com in-
formações sobre o uso de analgésico, presença de dor pós-cirúr-
gica, local da dor, consequências da dor e a escala analógica 
visual. Para avaliar o manuseio da dor e o padrão da analgesia 
foi calculado o Índice de Manuseio da Dor proposto pela Or-
ganização Mundial de Saúde.
RESuLTAdOS: Sessenta e um por cento eram do gênero 
masculino, a média de idade foi de 34,36±11,64 anos, 70,7% 
casados, todos os pacientes referiram dor. Em 90,2% dos casos 
não havia registro da dor em prontuário. A incisão cirúrgica foi 
o principal local da dor e a mobilidade física prejudicada sua 
principal consequência. Quanto à intensidade da dor, 22,2% 
dos pacientes sentiram dor moderada e foram inadequada-
mente tratados de acordo com o Índice de Manuseio da Dor. 
CONCLuSÃO: Observou-se inadequação considerável da an-
algesia, o registro da dor em prontuário foi muito escasso e 
nenhum profissional da enfermagem registrou o fenômeno do-
loroso. A incisão cirúrgica foi o principal local da queixa de dor 
e a dificuldade para deambular foi a principal complicação. Os 
dados desta pesquisa suscitam a necessidade de investimentos 
na capacitação dos profissionais da saúde quanto ao manuseio 
adequado do fenômeno doloroso.
descritores: Apendicectomia, Analgesia, Dor, Medição da dor.

INTRODUCTION

Pain is a subjective manifestation of unpleasant, personal and 
untransferable experience, produced by tissue injury involving 
physical and chemical body mechanisms. In 2001, the Joint 
Commission Accreditation of Healthcare Organizations1 has 
described pain as the fifth vital sign. Due to its importance, 
pain should be evaluated and recorded similarly to other vital 
signs by the health team.
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A study has shown that although pain is described as the fifth 
vital sign, its recording by the nursing team was scarce2. Among 
health professionals, nursing is the category remaining in con-
tinuous shifts with patients, thus playing a critical role in the 
evaluation of pain.
Adequate appendectomy postoperative pain management pro-
vides early recovery and return to daily life activities. For ad-
equate pain management, it is necessary the implementation 
of analgesia protocols, acute pain centers and the qualification 
of health professionals on the adequate management of pain3.
This study aimed at identifying the presence of appendectomy 
postoperative pain, at checking pain records on medical charts 
of such patients, at describing postoperative pain complications 
and at comparing pain management and adequacy of analgesia 
according to World Health Organization (WHO) protocol4.

METHODS

This is a transversal, descriptive and quantitative study carried 
out in a state public hospital, reference for trauma assistance 
and abdominal surgeries, located in the city of Aracaju, State of 
Sergipe, Northeastern Brazil.
Sample was non-probabilistic by accessibility and was made up 
of 41 people meeting the following inclusion criteria: patients 
submitted to appendectomy, aged above 18 years and who were 
in the first postoperative day. Exclusion criteria were patients 
below 18 years of age and who were submitted to a different 
surgical procedure.
Data were collected from August to November 2013. Previ-
ously, medical charts of all patients were analyzed to check 
inclusion criteria. Then, individuals were submitted to a semi-
structured interview with a tool with information about values 
of vital signs, use of analgesics, presence of postoperative pain, 
pain site, pain consequences, in addition to visual analog scale 
(VAS), which is a straight line with no numbers, where left 
edge indicates no pain and right edge the worst pain referred 
by patients. This scale was chosen for being easy to use and for 
needing just a bit of patients’ cooperation. After the interview, 
patients’ vital signs were evaluated and values were recorded in 
the data collection tool.
To compare pain management and the analgesic protocol pro-
posed by the WHO (1996)4 Pain Management Index (PMI) 
was calculated as follows: analgesic potency is subtracted from 
pain intensity referred by patients. PMI varies from -3 to +3; 
negative scores point to the use of inadequate analgesics and 
zero or positive scores indicate adequate analgesia. According 
to their potency, analgesics are classified in four levels: zero 
– lack of analgesic drug; 1 – simple analgesic (dipyrone and 
paracetamol) and non-steroid anti-inflammatory analgesics 
(NSAIDs); 2 – weak opioid (codein, tramadol) and strong opi-
oid (morphine, meperidine). Pain intensity is classified in three 
levels: zero (no pain); 1 mild pain (1-3); 2 moderate pain (4-7) 
and 3 severe pain (8-10).
An example of Pain Management Index calculation is given 
below:
Prescribed drug = dipyrone 1

Pain intensity referred by patient = 9 = 3
Pain Management Index (PMI) = prescribed drug - patient’s 
pain
PMI = 1 - 3 = -2
All information obtained was coded and entered in a database. 
Then, exploratory data analyzes were carried out for categorical 
variables with absolute and percentage frequencies. Data were 
analyzed with the software Social Package for Health Sciences 
(SPSS) version 20.0. No variable had statistically significant 
differences.
The study was approved by the Ethics Committee for Research 
with Human Beings, Federal University of Sergipe (protocol 
0553.0.107.000-11). All patients agreed to participate in the 
study and have signed the Free and Informed Consent Term 
– FICT. The whole study was in compliance with Resolution 
466/2012 of the National Health Council.

RESULTS

Participated in the study 41 patients submitted to appendec-
tomy. From these, 61.0% were males, aged between 18 and 
40 years, mean age of 34.36±11.64 years, 56.1% came from 
the countryside of Sergipe, 70.7% were married and 48.8% 
had 5 to 8 years of education. As to previous diseases, 75.6% 
of patients referred having no disease, 39.0% had already been 
submitted to some type of surgery, of which 14.6% gynecologi-
cal-obstetric surgeries and 9.8% abdominal surgeries (Table 1).
All patients have referred pain. However, according to VAS, 
29.3% were classified as no pain, 58.8% as mild pain and 
21.9% as moderate pain; 92.8% of patients have referred pain 
at surgical incision. Impaired physical mobility was the conse-
quence of pain for 90.2% of patients, and 2.4% of patients had 
ineffective respiratory pattern. As to pain recording in medical 
charts, it was identified that in 90.2% of cases there were no 
records, and when there were records, these were made by phy-
sicians (Table 2).
All patients have received painkillers, being that 34.1% have 
used simple analgesics and NSAIDs; 63.4% have used simple 
analgesics, NSAIDs and weak opioids; and just 2.4% of pa-
tients have used strong opioids.
Pain intensity classification distribution according to type of 
analgesia as proposed by the WHO4 is shown in table 3. As 
from data analysis by PMI it was possible to observe that 22.2% 
of patients with moderate pain were inadequately treated.

DISCUSSION

For the adequate assistance of patients in the postoperative 
period of appendectomy it is necessary a multiprofessional 
approach, considering that after surgery there may be pain 
and health professionals shall promptly intervene to prevent 
pain-induced noxious effects5. Health professionals play a 
critical role in pain management by preventing and acting to 
control pain.
In our study, patients’ age was 34.36±11.64 years. A study6 
evaluating removed appendices due to acute appendicitis 
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has identified that most patients had mean age of 20 years, 
similar to our data. Appendectomy postoperative period is 
a social problem, since for surgical recovery it is necessary 
to interrupt daily activities, in addition to the hospitaliza-
tion process, which may induce emotional stress and physi-
cal injury.
Most patients had mean of 5 to 8 years of study. A research7 
confirms our study data where people with lower education 
levels have less effective methods to cope with pain. 
In our study, all patients submitted to appendectomy had 
postoperative pain. Moderate pain was present in 21.9% of 
cases, and 22.2% of patients with this pain were inadequately 
treated, which is in disagreement with what is proposed by the 
WHO4, which indicates the use of the analgesic ladder for the 
choice of the adequate therapy. According to it, weak opioid 
associated to non-opioid analgesic or NSAID and adjuvant 
drugs should be used to manage moderate pain. Systematic 
pain evaluation and relief contribute for the maintenance of 
physiological functions and prevent noxious effects for the 
organism. Adequate analgesia brings benefits for circulatory 
and respiratory systems8.
Surgical incision was the primary pain site for 92.8% of pa-
tients. There are several factors which contribute to worsen 
pain: surgical incision extension, surgical procedure complex-
ity2 and inadequate pain measurement and management. There 
are several methods to control postoperative pain: preventive 
analgesia and multimodal combination therapy; however, pa-
tients of our study were not benefited from these resources 
which provide pain relief and avoid distress. 
In our study, impaired physical mobility was the consequence 
of pain for 90.2% of patients. Early postoperative ambulation 
allows for the faster return of basic physiological functions and 
decreases the risk of cardiopulmonary system-related complica-
tions10. It is necessary to emphasize that adequate pain control 
allows for early mobility and, as a consequence, surgical evolu-
tion improvement.
Results show that 2.4% of patients had ineffective respiratory 
pattern due to postoperative pain. Pain limits ventilation and 
as consequence increases the risk of respiratory complications. 
There is increased oxygen demand in the postoperative period, 
which may trigger respiratory failure in patients with decreased 
pulmonary reserve11. Strict observation by health professionals 

Table 1. Sociodemographic characteristics of patients submitted to 
appendectomy, Aracaju/SE, Brazil 2013

Variables n %

Gender

Male 25 61.0

Female 16 39.0

Age group (years)

18 to 40 30 73.2

41 to 60 10 24.4

Above 60 1 2.4

Origin 

Aracaju 17 41.5

Countryside of Sergipe 23 56.1

Different State 1 2.4

Marital status

Single 12 29.3

Married 29 70.7

Education level (years)

0 to 4 16 39.0

5 to 8 20 48.8

9 or above 5 12.2

Previous diseases

None 31 75.6

Hypertension 3 7.3

Diabetes 1 2.4

Diabetes and hypertension 1 2.4

Neoplasia 1 2.4

Other 4 9.8

Previous surgery

None 25 61.0

Gynecological and obstetric 6 14.6

General surgery 4 9.8

Trauma 2 4.9

Gynecological and obstetric + trauma 2 4.9

Gynecological and obstetric + general surgery 1 2.4

Neoplasia 1 2.4

Table 2. Pain characteristics and recording for patients submitted to 
appendectomy, Aracaju/SE, Brazil 2013

Variables n %

Pain

 No pain 12 29.3

 Mild pain 20 48.8

 Moderate pain 9 21.9

Pain site

 Surgical incision 38 92.7

 Other 2 4.9

 None 1 2.4

Pain consequences

 Impaired physical mobility 37 90.2

 Difficulty to sleep, walk and move 3 7.3

 Ineffective respiratory pattern 1 2.4

Pain record on medical chart

 Yes 4 9.8

 No 37 90.2

Table 3. Matching of analgesia in patients submitted to appendec-
tomy, Aracaju/SE, Brazil 2013

Pain Types of analgesia

Simple 
analgesic + 

NSAID

Simple 
analgesic 
+ NSAID + 

weak opioid

Simple 
analgesic 
+ NSAIS + 

strong opioid

Total

n % n % n % n %

No pain 2 16.7 10 83.3 0 - 12 100

Mild pain 10 50.0 9 45.0 1 0.5 20 100

Moderate 
pain

2 22.2 7 77.8 0 - 9 100

NSAID: non-steroid anti-inflammatory analgesics.
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of the imminent evidence of dyspnea allows actions to control 
this postoperative complication.
All patients received analgesics to control postoperative pain 
and just one patient received morphine. Although medical 
charts had analgesics prescription, it was observed that analge-
sia was ineffective to control postoperative pain since patients, 
even medicated, have referred pain. Brazil is considered a coun-
try with low morphine use, in spite of its proven efficacy to 
control postoperative pain. Morphine is also considered the 
standard drug to manage acute and chronic pain. It has the 
advantage of not having ceiling dose, as NSAIDs and mixed 
opioids, it concentrates efficacy for the management of severe 
postoperative pain and does not induce nausea or any other 
undesirable effect12,13. This drug provides patients with faster 
recovery and return to basic physiological functions, as well as 
fast return to social activities.
For the adequate management of postoperative pain, it is 
necessary to administer analgesics before pain is installed or 
as soon as it appears aiming at avoiding hyperanalgesia. One 
very important factor for adequate pain management is dura-
tion and efficacy of analgesic therapy14. It is believed that ad-
equate postoperative pain control provides more satisfaction to 
patients and faster return to daily life activities.
It was identified that 90.2% of cases had no pain recording, 
and the few existing records were made by physicians. A study 
evaluating pain in patients submitted to craniotomy has identi-
fied similar data15. Adequate pain evaluation and recording are 
critical to prevent surgical complications and patients’ distress. 
Nursing actions on patients’ medical charts are a duty of all 
professionals of the category. However, data of our study differ 
from this statement since there has been no recording by the 
nursing team.
We believe that the lack of recording in our study might also 
be related to fail in measuring and evaluating pain. Since the 
1990s, the Joint Commission on Accreditation of Healthcare 
Organizations1 considers pain the fifth vital sign and deter-
mines that it should be systematically measured, evaluated and 
recorded by health professionals.
Individual pain recording decreases patients’ discomfort and 
improves the quality of assistance; however, it is necessary that 
health professionals systematically measure, evaluate and re-
cord pain aiming at assuring adequate assistance.

CONCLUSION

It was observed considerable inadequacy of analgesia, pain re-
cording in medical charts was very scarce and no nursing pro-
fessional has recorded pain. Surgical incision was the primary 
pain complaint site and difficulty to walk was the primary pain 
complication, followed by insomnia and dyspnea. 
A limitation of this study is its sample size. However, data 
portray the reality of the studied hospital, considering that all 
methodological criteria proposed for the study were followed.
Our results show that untreated postoperative pain may fur-
ther worsen surgical outcome. So, they bring about the need 
for investments in the qualification of health professionals in 
adequate pain management.
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ABSTRACT

BACKGROuNd ANd OBJECTIvES: Shoulder pain limits 
patients’ ability to perform daily life activities, as well as to carry 
out professional activities. This study aimed at evaluating the re-
lationship between pain intensity, incapacity and medical image 
findings of patients with shoulder pain. 
METHOdS: This was an observational analytical study with 
54 patients with possible shoulder injury. Participants have an-
swered an incapacity questionnaire, a pain intensity scale and 
then were submitted to image exams. Incapacity, pain intensity 
and image diagnosis were correlated, in addition to comparing 
pain intensity and level of incapacity among participants with 
and without medical image abnormalities. 
RESuLTS:Mean pain intensity was 7.4±2.52. There has been 
a high degree of incapacity (mean of 57.2%). Image findings 
have shown abnormalities in 59.3% of reports. There has been 
no correlation between image findings and pain intensity, as well 
as there has also been no correlation between image findings and 
incapacity. There has been high correlation between pain intensi-
ty and incapacity (Rho=0.67; p<0.001). Pain intensity and inca-
pacity were not different between participants with and without 
some type of abnormality at image exams.
CONCLuSION:Patients with shoulder complaints may have 
limitations to perform daily activities and pain, even with nega-
tive image findings.
Keywords: Deficit evaluation, Medical exams, Physical evalua-
tion, Radiography, Shoulder pain. 
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RESUMO

JuSTIFICATIvA E OBJETIvOS: O quadro doloroso do 
ombro limita o paciente de realizar suas tarefas diárias, as-
sim como de realizar atividades dentro da sua jornada de 
trabalho. O objetivo deste estudo foi avaliar a relação entre 
a intensidade da dor, a incapacidade e os achados no exame 
de imagem de pacientes com dor no ombro.
MÉTOdOS: Foi realizado um estudo observacional analíti-
co em 54 pacientes com possível lesão de ombro. Os partici-
pantes responderamum questionário de incapacidade, uma 
escala de intensidade de dor e em seguida foram submetidos 
ao exame de imagem. Foi realizada a análise de correlação 
entre a incapacidade, a intensidade de dor e o diagnóstico 
por imagem, além da comparação da intensidade da dor e 
do nível de incapacidade entre os participantes com e sem 
anormalidade no exame de imagem. 
RESuLTAdOS: A intensidade de dor média encontrada foi 
de 7,4±2,52. Houve alto grau de incapacidade (média de 
57,2%). Nos exames de imagem analisados foram encon-
tradas anormalidades em 59,3% dos laudos. Não houve 
correlação entre os achados na imagem e a intensidade de 
dor, assim como não houve correlação entre os achados na 
imagem e a incapacidade. Observou-se alta correlação entre 
intensidade de dor e o nível de incapacidade (Rho=0,67; 
p<0,001). A intensidade de dor e incapacidade não foram 
diferentes entre os participantes com ou sem algum tipo de 
anormalidade nos exames de imagem.
CONCLuSÃO: Pacientes com queixas na região do ombro 
podem apresentar limitações nas atividades de vida diária e 
presença de dor, mesmo sem achados no exame de imagem.
descritores: Avaliação da deficiência, Dor de ombro, Exame 
físico, Exames médicos, Radiografia.

INTRODUCION

Complaints of upper extremity pain and incapacity are 
common reports in orthopedics. It is estimated that ap-
proximately 20% of general population have upper ex-
tremity chronic pain1, among them shoulder impairment. 
The prevalence of shoulder pain is between 7 and 14% of 
general population2. Most frequent shoulder diagnoses are: 
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rotator cuff tendinopathy, impingement syndrome, acro-
mioclavicular joint disorder and adhesive capsulitis3. 
With the introduction of ultrasound using high resolution 
transducers, X-rays digitalization, modern computerized 
tomography and magnetic resonance imaging, the diag-
nostic capacity of the shoulder and other musculoskeletal 
system areas exams was widely expanded. Nevertheless, 
correlation among image findings, pain and alterations at 
physical evaluation is controversial4.
Physical shoulder evaluation has similar incapacity pat-
terns regardless of clinical diagnosis. Decreased move-
ment amplitude for shoulder elevation is a frequent find-
ing in some conditions such as: impingement syndrome, 
rotator cuff tendinopathy, bursitis and adhesive capsu-
litis. In general, limited shoulder elevation is associated 
to limitations of daily life activities. A study5 has found 
more than 70% of the sample with problems to sleep 
comfortably on the affected shoulder, wash the back at 
the shoulder opposite to the affected one, raise 3.6kg and 
throw a ball over the head.
Shoulder pain limits common daily activities such as car-
rying out professional tasks. Considering this association, 
this study aimed at evaluating the relationship between 
pain intensity and incapacity, and image findings of pa-
tients with shoulder pain.

METHODS

This was a transversal, observational and analytical study 
with 54 patients with possible shoulder injury, carried out 
in the imaging clinic Dr. Niazi Dias Rubez. Participants 
were approached at the time of the imaging exam, regard-
less of being X-ray or ultrasound. Inclusion criteria were 
having a request for shoulder imaging exam, aged above 
18 years, regardless of gender. Exclusion criteria were non-
collaborative patients, with some cognitive deficit or with 
previous shoulder surgery.
Participants agreeing to participate were asked to answer 
an incapacity questionnaire and a pain intensity scale. 
Data were collected while patients were waiting for the im-
aging exam. After filling the incapacity questionnaire and 
the pain scale, patients were submitted to regular exam.
Upper extremity incapacity was measured with the short 
version of the self-applicable Disabilities of the Arm, 
Shoulder and Hand (DASH) questionnaire. This question-
naire was originally developed in English and was called 
DASH Questionnaire. DASH was developed by Hudak, 
Amadio and Bombardier6 with the aim of measuring physi-
cal incapacity and upper limbs (UULL) symptoms in a het-
erogeneous population. Orfale et al.7 have translated and 
adapted DASH for Brazilian Portuguese. Variables were 
analyzed by modules proposed by DASH.
DASH questionnaire short version has 19 questions 
(scored one to five). QuickDash scores were calculated 
as follows: [(sum of answers / n) - 1] x 25, being n the 
complete number of answers. Score obtained quantifies 

the degree of UULL physical incapacity. The higher the 
result, the higher the incapacity. Score is considered excel-
lent (>20 points), good (20 to 39 points), regular (40 to 60 
points) and poor (>60 points). Psychometric properties of 
the Brazilian questionnaire short version were evaluated by 
Puga et al.8 and its use is recommended for patients with 
shoulder pain.
Pain intensity was evaluated by the pain numerical scale. 
Pain numerical scale has scores from zero (no pain) to 10 
(worst imaginable pain). Patients were oriented to identify 
the number best representing their pain intensity in previ-
ous week.
Imaging exams were X-rays and ultrasound. Radiographs 
were performed by a single technician in the positions: 
corrected anteroposterior (AP) and scapula profile in a 
digital device (SHIMADZU MEDICAL). Such incidences 
were chosen for clearly depicting structures involving such 
joint. According to Turtelli9, the corrected AP incidence 
is performed in anteroposterior, with 30o rotation of pa-
tients to the side of the examined shoulder. This is made 
to correct glenoid anteversion and humerus retroversion 
tangent to joint in AP. The scapula profile or Y incidence, 
tunnel or outlet incidence, was performed with the patient 
straight with the shoulder to be examined posteriorly ro-
tated in 10o, enough to dissociate the contralateral shoul-
der. Central radius focused on the achromium inclined 20o 
caudally. 
Ultrasound exam was performed by a single experienced 
physician who was not previously notified or the use of 
reports, in positions: elbow flexion at 90o to evaluate 
tendon of the long head of biceps, external rotation to 
evaluate subscapular tendon, external rotation with arm 
extension (asking patients to put the back of the hand on 
their back) to evaluate supraspinal tendon, abduction with 
the hand on waist to evaluate infraspinal tendon, internal 
rotation with horizontal abduction (hand on opposite 
shoulder) to evaluate the acromioclavicular joint. Bursae 
were observed in neutral position, as well as in abduction 
and aduction.
As from imaging exams reports analysis, participants were 
classified in three groups: group 1 with preserved ana-
tomical structure (normal), group 2 with impingement 
syndrome signs (bursitis, tendinopathy) or group 3 with 
degeneration signs.

Statistical analysis
Data distribution was analyzed by the Shapiro-Wilk test. 
Correlation between incapacity and pain intensity and im-
aging diagnosis was analyzed by the Pearson or Spearman 
correlation coefficient, according to data distribution na-
ture. Correlation above 0.90 was considered as very high, 
(0.70-0.89) high, (0.50-0.69) moderate, (0.30-0.49) low, 
and below 0.29 as discrete10. Sample was divided according 
to imaging exam results, being one group classified as nor-
mal exam and the other with signs of impingement and /or 
degenerative signs. Groups were compared by Mann-Whit-
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ney T and U tests, according to data distribution nature. 
Significance level was 0.05 for all statistical tests. Statisti-
cal analysis was carried out with the Statistical Package for 
Social Sciences (SPSS – version 17).
All participants have signed the Free and Informed Con-
sent Term (FICT). This study was carried out in compli-
ance with resolution 466/12 of the National Health Coun-
cil and with the Declaration of Helsinki of 1975.
This study was approved under number CAAE 14939213. 
2.0000.5258/2013. 

RESULTS

Mean pain intensity was 7.4±2.52. Most frequent pain in-
tensity (13 patients) was the highest score (score 10) and 
the second most frequent score was 5, corresponding to 8 
patients. There has been high degree of incapacity (mean 
of 57.2%) measured by the QuickDASH questionnaire. 
Most answers were scored as moderate or severe difficulty. 
Pain intensity, incapacity and imaging exam reports char-
acteristics are shown in table 1.

Table 1. Pain intensity, incapacity and imaging exam report cha-
racteristics of patients with possible shoulder injury (n=54)

Characteristics Values

Incapacity (QuickDash) (mean±SD) 57.2±22.2

Pain intensity (mean±SD) 7.4±2.5

Diagnosis

Normal absolute value (%) 22 (40.7)

Subacromial impingement signs absolute 
value (%)

28 (51.9)

Degeneration signs absolute value (%) 4 (7.4)

Abnormalities were found in 32 (59.3%) of reports of 
analyzed imaging exams. In 25 reports some type of 
tendinopathy was found and in 7 subjects image was 
compatible with bursitis, the two latter characterizing 
impingement syndrome, which supposedly is the major 
complain, tendinopathy and/or bursitis. Distribution of 
diagnoses found in imaging exams is shown in table 2.
Correlation analysis has shown no correlation between 
imaging findings and pain intensity (Rho=0.19; p=0.89). 
There has also been no correlation between imaging findings 
and incapacity (Rho=0.07; p=0.61). The only statistically 
significant correlation classified as high correlation was 
observed between pain intensity and incapacity level 
(Rho=0.67; p<0.001) (Figure 1).
Pain intensity and incapacity results were not significantly 
different among participants having or not some type of 
alteration at imaging exams. Figures 2 and 3 show the 
comparison between pain intensity mean and incapacity 
mean, respectively, in groups with normal and abnormal 
images.

Table 2. Distribution of diagnoses found in imaging exames of pa-
tients with possible shoulder injury (n=54)

Results of X-rays and ultrasounds

Report Values

Supraspinal tendinopathy without rupture 5

Supraspinal tendinopathy with partial rupture 12

Supraspinal tendinopathy with complete rupture 3

Rotating cuff tendinopathy 2

Long head of biceps tendinopaty 1

Subacromial/subdeltoid bursitis 7

Long head of biceps rupture 1

Supra tendon mildly thickened with calcification 2

Irregularities of umeral tubercle contours 1

Acromioclavicular inflammatory process 1

Signs of acromioclavicular osteoarthritis 1

Acromial spur 3

Subscapular calcification 2

Lipoma 1

Normality 22

Figure 1. Correlation between pain intensity and incapacity in patients 
with possible shoulder injury (n=54)
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Figure 2. Comparison of pain intensity in groups with normal ima-
ge and image with injury in patients with possible shoulder injury 
(n=54)
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DISCUSSION

Patients with shoulder complaints who were referred to 
imaging exams and were evaluated in this study had high 
pain intensity, high level of incapacity and different im-
aging exam findings. Pain intensity was highly correlated 
to incapacity level. Although several patients had imaging 
exam findings, anatomical injury was not related to pain 
intensity or to incapacity level.
Rotator cuff injuries may be related to the aging process 
since it is more likely to find MRI abnormalities in the as-
ymptomatic elderly population as compared to youngsters 
with painful shoulder without such injuries11. According to 
Zorzetto et al.12 approximately 60% of shoulder alterations 
are related to rotator cuff injuries. However, only 10% 
of rotator cuff injuries may have morphological changes 
which may be tendon retraction, muscle atrophy and in-
filtrations13.
The comparison of pain intensity and incapacity level 
among patients with and without imaging injuries has 
shown no difference in such characteristics between groups. 
A previous study using MRI in patients with shoulder in-
juries has shown that although tendinopathy and bursitis 
findings were frequent, their contribution to symptoms 
was low. Analyzing the function, the same authors have 
found results similar to those presented here and have ob-
served that daily life activities were not affected even in 
cases of complete or incomplete rotator cuff rupture11.
Hodges and Tucker14 have reviewed the influence of pain 
in the performance of activities with movement and have 
described that painful stimulation leads to changes in mus-
cle behavior, in movement patterns, in addition to decreas-
ing movement speed and other repercussions in central 
and peripheral nervous systems. So, the presence of pain 
should better explain incapacities of patients as compared 
to imaging findings.
Literature reports confirm our findings and point to the 
fact that tissue injury not always reflects the functional 
condition to perform dynamic tasks. That is, the sever-
ity of structural degeneration of joints and soft tissues is 

not directly related to the level of functional alteration in 
most patients with musculoskeletal injuries. One should 
also stress that complementary exams, in many cases, are 
not relevant and “false positive” radiological findings are 
increasingly common15.
Finding association between symptoms and images is a 
challenging and critical task for clinical decision-making. 
There are reports of high prevalence of rotator cuff injuries 
in asymptomatic populations16-18. So, the misuse of images 
without clinical data may greatly decrease treatment effec-
tiveness and lead professionals to make inadequate thera-
peutic choices11.
Due to discrepancies between presence of pain and inca-
pacity and imaging exams findings, in the last decades, 
outcomes such as health-related quality of life, functional 
capacity, pain scales and patients satisfaction have been 
used as evaluation tools. For allowing the analysis of health 
status and disease manifestations in the life of individu-
als according to their own perspective, such evaluations 
complement clinical and objective data, such as movement 
amplitude, muscle strength and complementary exams19.
It is known that imaging exams results depend on exam-
iner’s skills to perform the technique and lack of report ac-
curacy may cooperate for some differences in results found 
in our study. The relationship between pain intensity and 
incapacity, which was the major finding of this study, may 
suffer interference of other factors, such as age, gender, oc-
cupation, physical activity level, movement pattern. Fur-
ther studies should control such factors to more accurately 
analyze the relationship found here. In addition, studies 
with MRI and a larger number of participants should also 
be carried out to confirm the findings of this study.

CONCLUSION

Patients with shoulder complaints may have limitations for 
daily life activities and the presence of pain, even without 
imaging findings. Pain intensity and incapacity level are 
not related to imaging findings.
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ABSTRACT

BACKGROuNd ANd OBJECTIvES: There are few studies 
in the literature especially reporting the effects of LASER asso-
ciated to neural mobilization for sciatica. This study aimed at 
evaluating the effect of low-level LASER with wavelength of 830 
nm and fluency of 4 J/cm2, of neural mobilization and of their 
association to decrease pain. 
METHOdS:Sample was made up of 28 Wistar female rats, sepa-
rated in four groups: G1 (placebo); G2 (neural mobilization); G3 
(LASER); G4 (neural mobilization and LASER), being that all 
groups were submitted to sciatic nerve compression. Treatment 
was performed in the 3rd, 5th, 7th, 10th, 12th and in the 14th postop-
erative days. To evaluate nociception an analgesimeter was applied 
both to injury site and the plantar region of right hind paw. Evalu-
ation moments were AV1 (pre-injury); AV2 (3rd postoperative day 
before treatment); AV3 (4th postoperative day); AV4 (7th postop-
erative day), AV5 (10th postoperative day) and AV6 (14th postop-
erative day) before treatment; and AV7 (15th postoperative day).
RESuLTS: At evaluation sites, there has been no statistically 
significant difference among groups, but in comparing evalua-
tions there has been significant difference where AV1 values were 
higher as compared to remaining evaluations.
CONCLuSION: Low-level LASER with wavelength of 830nm 
and fluency of 4J/cm2, neural mobilization and the association of 
both techniques were not effective to increase nociceptive thresh-
old to pressure of female rats submitted to experimental sciatica.
Keywords: Low level laser therapy, Nervous compression, Pain 
measurement.
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RESUMO

JuSTIFICATIvA E OBJETIvOS: Há uma carência na litera-
tura relatando, principalmente, os efeitos do LASER associado à 
mobilização neural na ciatalgia. O objetivo deste estudo foi veri-
ficar o efeito do LASER de baixa potência, com comprimento de 
onda 830nm e fluência de 4J/cm², da mobilização neural e da 
sua associação, na redução da dor.
MÉTOdOS: A amostra foi composta por 28 ratas Wistar, sepa-
radas em quatros grupos: G1 (placebo); G2 (mobilização neu-
ral); G3 (LASER); G4 (mobilização neural e LASER), sendo 
que, todos os grupos foram submetidos à constrição do nervo 
isquiático. O tratamento ocorreu no 3º, 5º, 7º, 10º, 12º e no 14º 
dia de pós-operatório. Para a avaliação da nocicepção foi utiliza-
do um analgesímetro, aplicado tanto no local da lesão como na 
região plantar da pata posterior direita. Os momentos de avalia-
ção foram: AV1 (pré-lesão); AV2 (3º dia de pós-operatório antes 
do tratamento); AV3 (4º dia de pós-operatório); AV4 (7º dia de 
pós-operatório), AV5 (10º dia de pós-operatório) e AV6 (14º dia 
de pós-operatório) aconteceram antes do tratamento; e a AV7 
(15º dia de pós-operatório).
RESuLTAdOS: Nos dois locais de avaliação, constatou-se que 
não houve diferença estatisticamente significativa entre os gru-
pos, mas, na comparação entre as avaliações, houve diferença 
significativa, cujos valores de AV1 foram maiores do que aqueles 
encontrados nas demais avaliações.
CONCLuSÃO: O LASER de baixa potência com comprimento 
de onda de 830nm e fluência de 4J/cm², a mobilização neural e 
a associação das duas técnicas, não foram eficazes para aumentar 
o limiar nociceptivo à pressão de ratas submetidas à ciatalgia ex-
perimental.
descritores: Compressão nervosa, Medição da dor, Terapia a la-
ser de baixa potência.

INTRODUCTION

Pain induced by tissue injury is considered a body protection 
mechanism which may be triggered by different stimuli which 
depolarize pain receptors (nociceptors), and pain perception and 
body response to painful stimuli are called nociception1.
Peripheral nerves are constant targets for crush, compression and 
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transection injuries. Such injuries result in pain, decrease or loss 
of sensitivity and mobility in the innervated territory2. Sciatica is 
among the most common affections3.
Sciatica involves pain irradiating to gluteus, hips and lower limb 
extremities. Pain is in general associated to tingling, numbness, 
stiffness or weakness of lower limb muscles innervated by the 
sciatic nerve. It may have sudden onset and may persist for days 
or weeks4, being its primary causes: herniated discs, traumas, in-
fections, inflammations which may affect the nervous system, 
vascular compression, tumors, congenital abnormalities, lumbar 
canal stenosis, degenerative processes and piriformis syndrome3.
There are numerous cause-dependent therapies for this disorder. 
Among them there are initial rest, drugs and physiotherapeu-
tic techniques, such as osteopathic treatment, physical exercises, 
postural orientations, flexibility training and electrothermopho-
totherapeutic resources. When conservative therapies fail, surgi-
cal treatment is recommended4.
With regard to electrothermophototherapeutic resources to re-
lieve symptoms, one may mention low-level LASER due to its 
possible anti-inflammatory, analgesic, repair and tissue healing 
effects. The analgesic effect may be explained by muscle relax-
ation, opioid mechanisms and may be obtained by interrupting 
arachidonic acid conversion into prostaglandins, in addition to 
increasing local blood flow and promoting the resorption of in-
flammatory exudates, favoring the elimination of algogenic sub-
stances such as bradykinin, histamine and acetylcholine, leading 
to decreased inflammation and pain5.
Another technique is neural mobilization, manual therapy meth-
od used by physiotherapists to treat patients with neural pain, 
such as sciatic nerve compression, being considered an effective 
noninvasive therapy to improve quality of life of neuropathic 
pain patients6. Its objective is to impose to the nervous system 
higher tension through certain postures to afterward apply slow 
and rhythmic movements directed to peripheral nerves and spi-
nal cord, providing improvement in nervous impulse conduct-
ibility7. This way, the intention is to reestablish peripheral ner-
vous system mobility, promoting nervous tissues homeostasis 
and, as a consequence, symptoms improvement8,9.
Because sciatica is a painful syndrome of high incidence and 
notwithstanding the association of both techniques (LASER and 
neural mobilization) being widely used in the clinical practice, 
there are still few literature reports on the effects on this dysfunc-
tion, thus justifying studies with such approach. However, stud-
ies in humans have the inconvenient of standardizing the type of 
injury, being better evaluated in experimental studies.
This study aimed at evaluating the effect of low-level LASER, 
with wavelength of 830nm and fluency of 4J/cm2, associated or 
not to neural mobilization, on the nociceptive threshold of fe-
male rats submitted to experimental sciatica.

METHODS

This is an experimental and transversal study carried out in the 
laboratory of study of injuries and physiotherapeutic resources, 
State University of Western Paraná (UNIOESTE), Cascavel 
campus.

Sample was made up of 28 female Wistar rats, 10 weeks, mean 
weight of 301.71±22.76g, which were maintained in standard 
polypropylene boxes, in environment with temperature of 
23±1º C, with light/dark cycle of 12h, with ad libitum water 
and food. Animals were divided in 4 equal groups, being:
• Group 1 (Placebo): submitted to sciatic nerve injury and 
treated with placebo; 
• Group 2 (NM): sciatic nerve injury and treated with neural 
mobilization;
• Group 3 (LASER): sciatic nerve injury and treated with 
low-level LASER, 830nm, fluency of 4J/cm2, on the injury 
site;
• Group 4 (NM+LASER): sciatic nerve injury and treated 
with neural mobilization associated to low-level LASER.

Experimental sciatic nerve injury protocol
To produce sciatic nerve injury, all rats were anesthetized with 
intraperitoneal ketamine hydrochloride (95mg/kg) and xyla-
zine hydrochloride (12mg/kg). Under anesthesia, they were 
submitted to trichotomy and incision parallel to right femo-
ral biceps muscle, exposing the sciatic nerve. Following the 
model by Bennett & Xie10, a compression around the sciatic 
nerve was applied in three different regions, with approximate 
distance of 1mm, using a 4.0 chromed catgut thread, repro-
ducing sciatica on its pathway. Then, an external suture was 
performed and iodine was applied for asepsis. 

Low-level LASER therapy protocol
For this therapy, animals were also anesthetized and LASER 
(Ibramed®) was previously checked as to its level, presenting 
wavelength of 830nm, fluency of 4J/cm2, emission power of 
30mW, area deposited on tissue of 0.48J. Therapeutic tech-
nique was punctual and continuous, being the equipment 
positioned perpendicularly in a single point, specifically 
over the surgical incision. For such, animals were placed in 
prone position on a table for LASER application. This treat-
ment was always applied by the same researcher and was ap-
plied to groups G3 and G4. For G1 (placebo), LASER was 
turned off and just positioned on the animals; treatment was 
applied in the 3rd, 5th, 7th, 10th, 12th and 14th postoperative 
days (PO).

Neural mobilization therapy protocol
For neural mobilization with tension, an adapted interven-
tion was used where rats were anesthetized according to 
previous description and therapy was applied to the right 
hind leg. Animals were placed in supine position, with hip 
flexed in approximately 70o, knee in maximum possible ex-
tension and ankle dorsiflexion until sensation of resistance 
to movement. The ankle was passively moved in planti and 
dorsiflexion, with approximately 30 movements during one 
minute. This procedure was always performed by the same 
researcher and was applied to G2 and G4. For G1 (placebo) 
the leg was just raised without planti and dorsiflexion move-
ments and treatment was performed in the 3rd, 5th, 7th, 10th, 
12th and 14th PO.
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Evaluation of nociception
A test with digital alnalgesimeter, Von Frey filament-type, In-
sight ® brand, was used to evaluate nociception. The equipment 
is an arm with a disposable polypropylene probe, with capacity 
to evaluate 0.1-1000g, connected to an amplifier box. To help 
animals’ adaptation to the instrument, an evaluation simulation 
was performed one week before the injury. This way, filament 
was applied to the sciatic nerve injury site and to the plantar 
region of animal’s right hind paw. To exert pressure at injury site, 
the animal was manually restrained and the filament tip touched 
the injury site until the animal removed the leg. To exert pres-
sure in the right plantar region, the animal was kept in raised box 
with screen floor, the filament was positioned and pressure was 
exerted until right leg removal.
These evaluations were performed in the following moments: 
first evaluation (EV1) pre-injury; second evaluation (EV2) in 
the 3rd PO, being performed before treatment; third evalua-
tion (EV3) in the 4th PO, before treatment; fourth evaluation 
(EV4) in the 7th PO, before treatment; fifth evaluation (EV5) 
in the 10th PO, before treatment; sixth evaluation (EV6) in 
the 14th PO, before treatment; and seventh evaluation (EV7) 
in the 15th PO, that is one day after finishing all treatments 
and evaluations. Two days after the last evaluation, animals 
were euthanized by decapitation in guillotine, being previ-
ously anesthetized.

Statistical analysis
Results were analyzed by the statistical test ANOVA, mixed 
model, with Bonferroni post-test, with significance level for 
both cases of p<0.05, being calculated data mean and standard 
deviation.

This study was approved by the animal research Ethics Commit-
tee (CEUA) under protocol 002/2013.

RESULTS

Results of paw nociceptive evaluation have shown that with 
treatment, rats’ nociceptive threshold has not increased. It was 
observed that: F(6; 144)=22; p<0.001, being the statistically 
significant difference found among evaluations, where EV1 val-
ues were higher than those for remaining evaluations. However, 
there has been no significant difference among groups (Table 1).
Injury site evaluation has also shown that with treatment, rats’ 
nociceptive threshold has not increased and it was observed 
that: F(3.1;74.78)=30.4; p<0.001, with statistically significant 
difference between EV1 and remaining evaluations. There has 
also been no statistically significant difference among groups 
(Table 2).

DISCUSSION

This study has used a sciatic nerve compression model which 
mimics sciatica symptoms, aiming at evaluating the effect of low-
level LASER, of neural mobilization and of their association on 
sciatica nociceptive threshold in rats. These experimental models 
for sciatic nerve compression of rats have been used to evaluate 
nociception due to the similar structure of the sciatic nerve of 
rats and humans11. According to our results, there has been no 
nociceptive pressure threshold increase of rats submitted to ex-
perimental sciatica model.
Literature has studies using separate techniques, which corrobo-
rate or not our results. One study has observed the effects of 

Table 1. Nociceptive evaluation of right paw plantar region (Mean ± SD)

Grupos

Evaluations Placebo NM LASER NM+LASER

AV1 73.21±10.37 56.80±15.02 67.14±12.94 68.33±10.34

AV2* 41.47±20.55 46.61±16.45 51.49±16.47 44.33±9.38

AV3* 42.23±13.70 33.37±5.09 43.32±13.57 44.87±6.37

AV4* 34.90±11.51 40.66±16.10 33.66±13.20 41.37±9.08

AV5* 39.13±9.76 30.94±6.77 41.09±17.34 37.28±9.16

AV6* 36.42±9.03 34.57±11.66 40.99±18.66 37.32±6.71

AV7* 34.90±9.28 28.9±12.04 32.52±9.118 42.75±17.20
*Significant difference as compared to AV1, regardless of the group.

Table 2. Nociceptive evaluation of injury site (Mean ± SD)

Grupos

Evaluations Placebo NM LASER NM+LASER

AV1 357.23±134.20 351.66±130.68 392.16±131.18 376.49±158.49

AV2* 271.13±165.23 231.51±188.31 242.54±133.18 250.18±113.38

AV3* 202.85±94.36 170.75±110.22 199.23±111.05 176.33±93.53

AV4* 244.56±107.44 175.80±108.91 197.94±76.51 234.28±85.63

AV5* 235.80±82.60 160.99±87.98 206.42±88.20 216.94±62.73

AV6* 219.90±70.10 195.56±64.44 250.59±53.97 216.97±73.63

AV7* 226.90±47.79 202.80±61.26 206.33±62.05 203.18±75.83
*Significant difference as compared to AV1, regardless of group.
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two low-level 830nm LASER doses on decreasing nociception 
of animals submitted to sciatica and it was observed that both 
LASER (830nm) doses of 4J/cm2 and of 8J/cm2 were effective to 
decrease pain, being that functional incapacity test was used for 
evaluation (flinching time)12.
A different study has evaluated the influence of low-level AsGaAl 
LASER (830nm with dose of 20J/cm2), in different irradiation 
sites, in crush injury of sciatic nerve branch (common fibular) of 
rats, by means of functional gait evaluation, being the treatment 
performed for 28 days, on spinal cord, on nerve site and on both 
(nerve and spinal cord). Functional sciatic index was used for 
evaluation and it was observed that LASER was able to acceler-
ate and potentiate peripheral nerve regeneration process in rats 
in the 14th PO day both for the group treated in the spinal cord 
and the group treated in the injured nerve13.
So, when comparing results of previous studies with our study, 
using low-level 830nm LASER with fluency of 4J/cm2, and eval-
uation performed with digital analgesimeter Von Frey type, both 
pressure applied to the injury site and to right hind paw plantar 
region have not shown the same effect since there has been no 
significant difference among groups, but only between EV1 and 
remaining evaluations of all groups, that is, there has been no 
nociceptive threshold increase.
In addition, one research was found in the literature evaluating 
the efficacy of neural mobilization and of static stretching to de-
crease nociception in Wistar rats submitted to experimental sci-
atica. Again, animals were evaluated by the functional incapac-
ity test (flinching time), and for neural mobilization a protocol 
similar to our study was used. It was observed that both therapies 
were effective to decrease nociception, being neural mobilization 
the most effective14. This was not observed in our study because 
when evaluating rats’ nociception, there has been no statistically 
significant difference among groups. But it is worth stressing 
that gender and animal model (female rats) were different in the 
above-mentioned study, and the evaluation was by pressure and 
not functional as in the above-mentioned studies.
Similar result was obtained in a nervous compression model, 
however with the median nerve of male rats, to observe the ef-
fects of neural mobilization in 1 and 3 minutes. Nociception 
was evaluated with digital analgesimeter Von Frey type and by 
nerve histomorphometric characteristics and it was observed that 
there has also not been statistically significant difference between 
groups, that is, neural mobilization was not effective to improve 
nociception and, histologically there has also not been nervous 
regeneration15.
Some authors report that a major factor to implement neural 
mobilization technique is to perform exercises until there is resis-
tance9. However, it is important to note that animals were anes-
thetized, which is not the case with human beings who may ver-
bally report any sign of discomfort, thus controlling the amount 
of force applied by the therapist. In the anesthetized animal, this 
verbal response is impossible and for this reason our results might 
have been limited. So, other studies could investigate the applica-
tion of different passive force parameters on the animal limb.

No studies were found in the literature reporting the use and 
effects of both associated techniques, that is, low-level LA-
SER and neural mobilization, being that in our study, the 
treatment with the associated techniques was also not effec-
tive. However, several factors may have contributed for such 
results, like the fact that the treatment was performed for a 
short time, being neural mobilization performed during one 
minute and LASER applied to a single point. So, we suggest 
further studies in this area, with longer mobilization times 
and different LASER wavelengths and doses which may con-
tribute with professionals, regarding therapeutic resources to 
be indicated for a certain treatment.

CONCLUSION

Low-level LASER with wavelength of 830nm and fluency of 4J/
cm2, neural mobilization and the association of both techniques 
were not effective to increase nociceptive threshold to pressure of 
rats submitted to experimental sciatica model.
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ABSTRACT

BACKGROuNd ANd OBJECTIvES: Temporomandibular dis-
orders are made up of a variety of diseases involving masticatory 
muscles, temporomandibular joint or both. With clinical treatment, 
most patients improve function and pain, however when this thera-
py has unfavorable results, surgical treatment should be considered. 
Total joint reconstruction with joint prosthesis is a type of surgical 
procedure. This study aimed at evaluating current status of tem-
poromandibular joint reconstructions with total prostheses.
CONTENTS: A review was carried out by crossing selected de-
scriptors in the last 25 years about prosthetic reconstruction of 
joint structures of the temporomandibular joint.
CONCLuSION: The scarcity of highly relevant scientific stud-
ies on temporomandibular joint reconstruction with prosthesis 
makes impossible a systematic review, leading the procedure to 
be still seen and indicated with caution.
Keywords: Joint prosthesis, Maxillofacial surgery, Temporoman-
dibular joint disorders. 

RESUMO

JuSTIFICATIvA E OBJETIvOS: As disfunções temporoman-
dibulares são constituídas por uma variedade de doenças que 
envolvem os músculos da mastigação, a articulação temporo-
mandibular ou ambos. Por meio de tratamento clínico, a grande 
maioria dos pacientes apresenta melhora da função e do quadro 
de dor, porém quando essa terapia não apresenta resultados fa-
voráveis, o tratamento cirúrgico deve ser considerado. A recon-
strução total da articulação através de próteses articulares é uma 
das formas de tratamento cirúrgico. O objetivo deste estudo foi 
avaliar o estágio atual das reconstruções da articulação temporo-
mandibular, por meio de próteses totais. 
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CONTEÚdO: Realizou-se uma revisão por meio do cruza-
mento dos descritores selecionados no período dos últimos 25 
anos sobre reconstrução por próteses das estruturas articulares da 
articulação temporomandibular.
CONCLuSÃO: A escassez de artigos científicos de grande rele-
vância relacionados à reconstrução por próteses de articulação 
temporomandibular gera a impossibilidade da realização de uma 
revisão sistemática, o que faz com que o procedimento ainda seja 
visto e indicado com cautela. 
descritores: Cirurgia maxilofacial, Prótese articular, Transtornos 
da articulação temporomandibular.

INTRODUCTION

Temporomandibular disorder (TMD) is a term used to define 
a variety of signs and symptoms involving masticatory muscles 
and/or the temporomandibular joint (TMJ). Major TMD 
symptom is pain, which in general affects masticatory muscles 
and the TMJ region.
Several clinical therapies are described to treat temporomandibu-
lar disorders aiming at relieving pain, decreasing inflammation, 
functionally improving this structure and preventing structural 
injuries or progression of joint diseases. However, patients not 
responding to such therapies may be subject to surgical treat-
ment.
Numerous surgical procedures are described in the literature, be-
ing total joint reconstruction limited to cases where remaining 
therapies have failed or are not indicated.
Total TMJ prosthesis is made up of a component to replace the 
mandibular fossa and of another component to replace the con-
dyle. Such procedure is able to restore the shape and function of 
the replaced joint.
This study aimed at evaluating, according to the literature, the 
current stage of TMJ reconstruction through total prostheses.

BASIC CONCEPTS

TMJ, also known as craniomandibular joint, is one of the 
most complex human body joints1. In general the treatment 
of such structures adopts noninvasive techniques before con-
sidering surgical procedures2. Several clinical therapies are de-
scribed for relieving pain, decreasing inflammation, function-
ally improving such structure and for preventing structural 
injuries or progression of joint diseases. However, patients 
not responding to noninvasive techniques may be referred to 
surgical treatment, including arthroscopy, joint lavage, disk 
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repair and even joint replacement3.
Until mid 1970s, TMJ surgeries were limited to cases of an-
kylosis, ablative postsurgical reconstruction, trauma or severe 
joint disease. Currently, TMJ surgeries are accepted to treat 
intra-articular disk disorders. Notwithstanding favorable re-
sults of such surgeries, some patients do not improve after 
such procedures. Clinically, those patients not only remain 
or have worsening of symptoms and disorder after each in-
tervention, but also develop secondary anatomic limitations. 
Additionally, they have all the problems of those suffering 
from chronic pain4. So, there is the need to replace such struc-
tures by prostheses.

PROSTHETIC RECONSTRUCTION OF THE TEMPO-
ROMANDIBULAR JOINT

Ideal autogenous or alloplastic joint reconstruction is that 
which mimicks shape and function of replaced joint, being 
able to support the same forces experienced by normal joint 
and to reproduce its functional movements5. Ideal prosthesis 
features include the need for being nontoxic, biocompatibility, 
functionality, lightness, adaptability, stability and corrosion re-
sistance6,7.
For any joint reconstruction with alloplastic material to be 
successful in the long term, it is necessary to pay attention to 
stability at fixation; to compatibility of materials used to build 
the device with adjacent tissues; to the design of the prosthesis, 
which should be built to support loads received by the joint 
along time; to careful evaluation of surgery indication and 
asepsis8.
A problem to be faced during joint reconstruction is the fact 
that many patients with indication for total TMJ prosthetic 
replacement have distorted anatomy resulting from numerous 
previous ineffective surgical procedures, which significantly 
impairs reconstruction9.

TEMPOROMANDIBULAR JOINT PROSTHESES FEA-
TURES AND COMPONENTS

Total TMJ prostheses may be of two types. Over-the-counter 
prostheses (BIOMET) are found in predefined shapes and sizes 
and have two components: fossa, or cranial component, made 
of ultra-high molecular weight polyethylene, and the mandibu-
lar component, made of cobalt chromium with a layer of tita-
nium in the surface in contact with the bone structure. These 
two components are available in three different sizes, but the 
condyle and the fossa concavity have defined shape and sizes.
Components are fixed with titanium 2.0mm bolts for the up-
per component and 2.7mm bolts for the mandible component, 
being those fixed in the zygomatic arch and in the mandible 
branch, respectively10.
Over-the-counter prostheses are low cost solutions, however 
they may present micro movements which increase the risk of 
bone resorption11, and for not having satisfactory stability they 
may decrease longevity and present implant failure12.
Custom-made prostheses (TMJ Concepts) on the other hand, 

consist of a component representing the glenoid fossa made 
of ultra-high molecular weight polyethylene cast with pure ti-
tanium which is fixed to the mandibular fossa with titanium 
bolts. The condyle component is made of molybdenum cobalt-
chromium alloy and the titanium branch. The whole system 
is customized in bone prototyping produced by tomographic 
exams of patients’ mandible and maxilla13. 
The above-mentioned devices were approved by the Food and 
Drug Administration (FDA) in the United States to be used in 
humans10.

INDICATIONS FOR TOTAL TEMPOROMANDIBULAR 
JOINT RECONSTRUCTION

Studies14 have supplied the clinical basis for the approval of to-
tal TMJ prosthesis by the FDA in 1999 for joint abnormalities 
involving inflammatory arthritis, recurrent fibrosis or ankylo-
sis, tissue grafting procedure failure, alloplastic reconstruction 
failure and loss of vertical mandible height and/or occlusal al-
teration generated by bone resorption, trauma, developmental 
abnormality or pathological injury.
Partial or total reconstruction with autogenous or alloplastic 
material has been used to treat joints with painful symptoms, 
those anatomically mutilated and those dysfunctional due to 
surgical procedures failure4.
It is also indicated for patients submitted to multiple unsuc-
cessful TMJ surgeries, with infections, chronic inflammations 
or pathological TMJ resorption, autoimmune diseases and col-
lagen diseases (rheumatoid arthritis, psoriatic arthritis, Sjögren 
syndrome, lupus, ankylosing spondylitis), ankylosis, sequelae 
from trauma, congenital deformities (hemifacial microsomia) 
and tumors in the TMJ region6,15. 

ADVANTAGES, DISADVANTAGES AND CONSIDERA-
TIONS

Such dysfunctional and deforming pathologies may significant-
ly change the anatomy of the joint region and of the mandible 
branch. In addition, mandibular advance and/or counterclock-
wise rotation may be needed to correct the dental-facial de-
formity associated to or created by TMJ condition aiming at 
obtaining satisfactory esthetic and functional results. 
These repositioning movements may create a significant space 
between the fossa and mandibular branch/condyle. For these 
cases, a total customized joint prosthesis may assure accurate 
matching to the anatomical structures of each patient indi-
vidually16.
In the autogenous TMJ reconstruction for bone or fibrous 
ankylosis, there is a great chance of formation of heterotopic 
bone, reactive bone, and/or fibrosis with new formation of an-
kylosis, and the high failure rate of autogenous tissues in the 
TMJ operated on several times indicates that total custom-
made prosthesis might be the most effective alternative to re-
pair such structures6.
The advantages of alloplastic reconstruction include the possi-
bility of starting physiotherapy in the immediate postoperative 
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period, and the fact that a graft donor site is not needed thus 
decreasing surgical duration and possible morbidity, in addi-
tion to allowing patients’ functional anatomy to be effectively 
mimicked17, as well as shorter hospitalization time and no need 
for maxillomandibular block in the postoperative period18.
Authors advocating the use of custom-made prostheses men-
tion the perfect matching to remaining bone structure generat-
ing stability during fixation. In addition, they may be designed 
to support loads and forces present in different anatomic and 
functional situations, providing a more foreseeable result on 
loads generated during each specific situation9.
Disadvantages include the high cost of the device, possible ma-
terial failure, long-term stability, in addition to its restricted use 
in patients in during the growth phase17. Other disadvantages 
are lack of predictability for surgical review, prosthesis size lim-
it, loss of translation movement causing loss of laterality and 
protrusion due to lateral pterygoid muscle disinsertion18. The 
loss of lateral movement is generated by the need for condy-
lectomy, lateral pterygoid muscle detachment and subsequent 
fibrosis and possible formation of heterotopic bone around the 
prosthesis6. In addition, alloplastic prostheses work with hinge 
movements preventing translation, so lateral movements can-
not be performed with current prostheses10.
Total prosthetic TMJ reconstruction is advocated for improv-
ing pain, function, diet, maximum incisal opening and quality 
of life. So, the reconstruction of such structure with such devic-
es assures a safe, effective and reliable prosthetic reconstruction 
of pathological or severely impaired TMJ, provided diagnostic 
and surgical criteria are carefully evaluated9.
Other surgeries may be associated to TMJ reconstruction. Or-
thognathic surgery associated to the installation of devices for 
total joint reconstruction allows for occlusal correction and sig-
nificant improvement of patients’ profile. When needed, these 
procedures should be combined for a satisfactory functional 
and esthetic result19.
Those not favorable to total prosthetic TMJ reconstruction do 
not consider patients’ history. Many patients have ankylosis for 
years and some since their first year of life10. In addition, total 
TMJ prostheses are built in a way to allow both functional and 
esthetic improvement assuring stability after treatment19.
 
DISCUSSION

The higher the number of surgical procedures performed in 
the TMJ, the lower the chance of significant improvement. 
Multiple joint surgeries create scar tissue, interrupting normal 
blood flow and nutritional physiological distribution to ana-
tomic structures. This results in fibrocartilage, bone structures, 
joint disc, capsular ligament, neurogenic components and asso-
ciated muscles degradation, which may generate dysfunction, 
joint pain, headaches, myofascial pain and maxillomandibular 
deformities6,7.
Patients operated on only once or those submitted to surgical 
procedures have better results20. However, those with chronic 
TMJ pain, operated on multiple times, are a complex popula-
tion with a unique and challenging problem4.

Authors16 report that 86% of patients submitted to just one 
surgery or to no previous surgical procedure respond well to 
treatment, and 14% have acceptable results. From patients sub-
mitted to two or more surgeries, 55% have good results, 26% 
reasonable and 19% poor results.
During the evaluation of 12 patients submitted to total pros-
thetic TMJ reconstruction, indications for total TMJ recon-
struction were ankylosis, degenerative joint disease, condyle 
resorption and rheumatoid arthritis10. Authors9 have report-
ed that from 61 patients, representing 102 TMJ prostheses, 
30 (48.4%) referred trauma as triggering joint symptoms, 4 
(6.5%) had developmental problems and the 4 has reported 
arthritic disorders, 9 (14.7%) had primary masticatory muscle 
spasm symptoms and 14 patients (22.9%) had disorders of un-
known reason.
Most patients were females. In the evaluation of 56 surgical 
patients, with a total of 100 prosthetic reconstructions, only 
one patient was male. Mean age was 39 years16. From a total of 
61 evaluated patients, 57 (93.4%) were females with mean age 
of 41 years at surgery time and 4 (6.4%) were male, mean age 
of 41.3 years9.
Similar data were observed in different studies where 12 pa-
tients were evaluated (9 females and 3 males) with mean age of 
29 years. In the evaluation of seven joint reconstruction cases, 
two patients were males and five females, with mean age of 
55.7 years10.
In the evaluation of 38 patients treated with total prosthetic 
TMJ reconstruction, one mandibular component was lost for 
being fixed with just four 2mm bolts, which were replaced by 
a new mandibular component stabilized with eight 2mm bolts 
and remaining stable after 8 years of follow-up. In addition, 
five patients had heterotopic bone formation needing a new 
surgical procedure to remove the bone6. One patient (0.5%) 
had to have the implants removed due to pain and edema9.
Postoperative complications are minimal and rare. In 12 pa-
tients treated with total TMJ prostheses, no patient had 
postoperative complications and all incisions healed without 
edema or significant scars. With regard to facial nerve func-
tion, there has been decreased function in four nerve branches. 
Three months after surgery, all patients had recovered normal 
facial mobility. One patient had profuse bleeding after anky-
lotic block removal, which was well controlled, not generat-
ing further complications. Radiographically, there has been no 
loosening of the fixation system or other complications associ-
ated to the fixation system10. From five patients, three had mild 
complications. One patient has reported bilateral paresthesia of 
the inferior alveolar nerve, which has regressed with time and 
presented postoperative occlusion class II. Two patients had 
condyle displacement in the postoperative period, being neces-
sary surgical reintervention under general anesthesia for reposi-
tioning and the use of postoperative elastic bands for control10.
In a postoperative follow-up of 10 years after total TMJ re-
construction in 61 patients, it was observed 71% pain de-
crease, 62% mandibular function improvement and 60% diet 
consistency improvement, being all results statistically signifi-
cant (p<0.001)9. A different study has also observed statisti-
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cally significant improvement of interincisal opening, function 
and pain. However, there has been worsening of lateral move-
ments6. All patients had acceptable mouth opening amplitude 
with minimum pain, in addition to stable occlusion and lack of 
open bite. Mouth opening has varied from a mean of 14.4mm 
preoperatively to a mean of 29.7mm postoperatively. Mean 
pain has varied from 6.7mm in the preoperative period to a 
mean of 1.7mm in the postoperative period10.
Some authors11 advocate TMJ replacement by total prostheses 
to treat structures with severe problems. Others21 conclude that 
patients with TMJ implants have altered sensitivity to sensory 
stimulations, in addition to decreased quality of life, suggest-
ing that surgery for TMJ replacement should not be considered 
until new evidences proving the efficacy of such methods are 
obtained22.
In addition, the complex anatomy of TMJs is a challenge for 
their reconstruction and several normal joint movements were 
still not well reproduced by current artificial joints. However, 
this type of treatment has been effective for several patients10. 
And in long term follow up, such recommendations have 
shown to be effective, being advocated by major researchers 
and surgeons6,9,18.

CONCLUSION

Correct indication and ideal surgical planning are critical as 
therapy for TMJ alterations. This way, multiple procedures 
which make the diagnosis unfavorable are avoided.
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ABSTRACT

BACKGROuNd ANd OBJECTIvES: Adequate opioid use in 
the short and long term, as well as diagnosis, management of ad-
verse effects, abuse and chemical dependence of such agents are 
still an investigation area for many researchers. This study aimed 
at discussing actions for monitoring, diagnosing and managing 
adverse effects common to those drugs.
CONTENTS: This article addresses diagnosis and management 
of common opioid adverse effects, as well as abuse and chemi-
cal dependence, discussing the frequency of such alterations, the 
pharmacological and complementary management, risks associ-
ated to therapy and most relevant recommendations.
CONCLuSION: Several are the effects of acute or chronic opi-
oid administration. A recommended strategy is to monitor, diag-
nose the occurrence and adequately treat effects so that there is 
no damage for patients needing such substances, thus preventing 
therapy interruption. 
Keywords: Adverse effects, Opioids.

RESUMO

JuSTIFICATIvA E OBJETIvOS: O emprego adequado de 
opioides em curto e em longo prazo, assim como o diagnóstico, o 
tratamento dos efeitos adversos, o abuso e a dependência quími-
ca desses agentes continuam sendo um campo de investigação 
de vários pesquisadores. O objetivo deste estudo foi discutir as 
ações para a monitoração, diagnóstico e tratamento dos efeitos 
adversos comuns a esses fármacos.
CONTEÚdO: Neste artigo abordou-se o diagnóstico e trata-
mento dos efeitos adversos comuns dos opioides, assim como 
abuso e dependência química, discutindo a frequência dessas al-
terações, o tratamento farmacológico e complementar, os riscos 
associados à terapêutica e as recomendações mais importantes. 
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CONCLuSÃO: São variados os efeitos adversos decorrentes 
da administração aguda ou crônica de opioides. Uma estratégia 
recomendada é monitorar, diagnosticar a ocorrência e tratar os 
efeitos de forma adequada para que não haja prejuízo para o pa-
ciente que necessita dessas substâncias, evitando a interrupção 
da terapêutica. 
descritores: Efeitos adversos, Opioides.

INTRODUCTION

The correct and monitored use of opioids is still a challenge for 
health professionals. So, by initiative of a group of specialists, 
with institutional validation of the Brazilian Society for the 
Study of Pain (SBED), we decided for a publication, the major 
proposal of which is to present recommendations to guide health 
professionals in the use of opioids to control acute and chronic 
pain. Continuing with our work, this study will discuss the diag-
nosis and management of opioids adverse effects in the short and 
long term, also emphasizing abuse and addiction. With this, we 
close this work, encouraging clinical and experimental research 
about the applicability of such agents in the daily practice.

CONTENTS

Approximately 90% of patients with chronic pain receive opi-
oids1

, including those with indication of pain management 
through interventionist techniques2. 
Notwithstanding, the use of opioids is limited by adverse effects 
such as constipation, nausea, vomiting, respiratory depression 
and sedation among others less common effects. This helps the 
withdrawing of such agents, as well as inadequate dose decrease 
and lack of satisfactory analgesia. In addition to such effects, 
it is important to remind that opioids induce tolerance and 
hyperalgesia, abuse and physical dependence, immunomodula-
tory effects, hormonal changes, sleep disorders and psychomo-
tor disorders3. 

Constipation
This is a common problem with incidence between 40% and 
90% of patients treated with opioids and may appear after a sin-
gle dose. The consequence of constipation along time is related 
to increased morbidity and mortality and worsening of patients’ 
quality of life. Chronic constipation results in effort to evacuate, 
formation of hemorrhoids, rectal region pain and burning sensa-
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tion, intestinal obstruction with risk of rupture and death4. De-
creased intestinal mobility results from the activation of mu re-
ceptors in the gastrointestinal tract, acting directly on the enteric 
nervous system or decreasing parasympathetic autonomic flow5.
However, tolerance seen for nausea, sedation and respiratory 
depression does not occur for opioid-induced constipation. So, 
there is no improvement of symptoms during the use of opioids 
and constipation should be adequately monitored and managed. 
Roma III criteria may be used to define intestinal constipation 
and are based on: effort to evacuate, hardened or fragmented 
stools, sensation of incomplete evacuation, sensation of anorectal 
obstruction or blockade, manual maneuvers to help evacuation 
and less than three evacuations per week (Table 1).
The presence of two or more of such criteria in the last six months 
characterizes intestinal constipation, being that each criterion 
may be considered positive when reaching the following cutoff 
points: 1) evacuation effort in at least 25% of defecations – an-
swer equivalent to “frequently” (question A≥2); 2) hardened or 
fragmented stools in at least 25% of defecations – answer equiva-
lent to “frequently” (question B≥2); 3) sensation of incomplete 
evacuation in at least 25% of defecations – answer equivalent 
to “sometimes” (question D≥1); 5) manual maneuvers to help 
at least 25% of defecations – answer equivalent to “sometimes” 
(question E≥1); and 6) less than three evacuations per week6.
With regard to constipation, it is necessary to reeducate life hab-
its (alcoholism, smoking and practice of physical activities) and 
dietary habits (fluid and fiber ingestion) which influence intesti-
nal mobility pattern. The recommendation is to consume 14g of 
fibers for each 1000kcal ingested and adequate ingestion values 
for fluids for sedentary people is 3.7L/day for males and 2.7L/day 
for females, being these values higher for physically active people7.
After optimizing such factors, laxatives may be associated in dos-
es recommended by the literature, respecting contraindications 
(Table 2).

Effective constipation management requires de use of opioid 
antagonists, with peripheral action on mu receptors, such as 
methylnaltrexone and alvimopan. These agents act on the gas-
trointestinal tract sparing central opioid analgesic effect8. Rec-
ommendations of this article are described in tables 3 and 48-15.

urinary retention
Opioids may decrease tone and contraction strength of the de-
trusor muscle of the bladder, the sensation of plenitude and the 
desire to urinate, in addition to decreasing voiding reflex. This 
effect is more common during acute pain with prevalence from 
4% to 18%. Important: 1) investigate other causes for urinary 
flow decrease, such as renal failure, ureteral obstruction or hypo-
volemia; 2) avoid anticholinergic drugs; 3) decrease opioid dose; 
4) perform bladder voiding maneuvers or bladder catheteriza-
tion if necessary. Urinary retention may be caused by central or 
peripheral action on mu receptors and may be partially reverted 
by antagonists16.

Cardiovascular effect
Cardiovascular effects are not very common. Morphine releases 
histamine, causing vasodilation and hypotension, which are par-
tially reversed by antagonist H1 or totally reversed by naloxone. 
Parasympathetic stimulation may also contribute to bradycar-
dia17. Prolonged QT interval and torsade des pointes (Tdp) syn-
dromes have been recently described, with ventricular tachycar-
dia and cardiac arrest in patients under chronic methadone18. 
Mortality may reach 17% and previous electrocardiographic 
monitoring is recommended before the use of such agents. In 
heroin-addicts being treated with methadone, the occurrence of 
tachycardia related to prolonged QT interval (above 500ms) was 
16% and of Tdp rhythm of 3.6%19. 
Some authors have observed that interval above 30ms should 
be considered significant and above 60ms a risk factor for Tdp 

Table 1. Tool to define intestinal constipation based on ROMA III consensus6

Criteria Questions Options of answers

Evacuation effort (A) Since six month ago, with which frequency 
did you have to push to poop?

(0) Never or seldom
(1) Sometimes
(2) Frequently
(3) Most of the times
(4) Always

Hardened or fragmented stools (B) Since six months ago, with which frequen-
cy did you have hard, hardened or similar to 
balls stools?

(0) Never or seldom
(1) Sometimes
(2) Frequently
(3) Most of the times
(4) Always

Sensation of incomplete evacuation (C) Since six month ago, with which frequency 
you had the sensation of incomplete evacua-
tion, that is, even after pooping you remained 
willing?

(0) Never or seldom
(1) Sometimes
(2) Frequently
(3) Most of the times
(4) Always

Sensation of anorectal obstruction or  
blockade

(D) Since six month ago, with which frequency 
you felt that stools could not go through or 
that were trapped in the anus?

(0) Never or seldom
(1) Sometimes
(2) Frequently
(3) Most of the times
(4) Always
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Table 2. Major laxatives to treat intestinal constipation3

Agents  Formulas Doses Adverse effects common to the group 

Increases fecal matter Intestinal obstruction
Intestinal gases

Methylcellulose Powder: 2g
Tablet: 500mg 

6g/day 

Calcium polycarbophil Tablet: 625mg 2 tablets 1 to 4 times a day

Psyllium Sachet: 5,8g Dilute in 240 mL of water, 1 to 3 
times a day 

Emolients Contraindicated in association with mineral oil

Docusate calcium Capsules: 240mg Once a day 

Docusate sodium Capsules: 50 to 100mg
Liquid: 150mg in 15 mL
Syrup: 60mg in 15 mL

 50 to 300mg/day 

Osmotic laxatives Flatulence, abdominal colic, diarrhea, nausea 
and vomiting

Lactulose Liquid: 10g in 15 mL 15 to 60 mL/day Care with diabetics

Magnesium cytrate Liquid: 296 mL per bottle 500mL to 1 L/day Attention to chronic renal. Risk of hypermagne-
semia

Magnesium hydroxide Liquid: 400mg per 5 mL 30 to 60 mL once a day Attention to chronic renal. Risk of hypermagne-
semia

Polyethylene glycol 3350 Powder: 17g Dilute in 240mL water, once a day

Sodium biphosphate Liquid: 45 to 90mL 20 to 45mL/day Attention to renal patients or those with restrict-
ed sodium diet

Sorbitol Liquid: 480mL 30 to 150mL/day

Stimulants Stomach ache, abdominal colic, weakness, 
sweating, rectal irritation, diarrhea, dizziness

Bisacodyl Tablet: 5mg 5 to 15mg/day

Cascara Liquid: 120 mL
Tablet: 325mg

5 mL/day or 1 tablet /day Interaction with digitalis. Prolonged use related 
to colon adenoma

Castor oil Liquid: 60mL 15 to 60mL once a day Contraindicated during pregnancy or lactation

Sena Tablet: 10.73mg 2 to 3 tablets once or twice a day
Not exceed 30mg/day

Fingers edema, colonic melanosis

Table 3. Recommendations to treat constipation based on clinical trials

Education and guidance to patient and relatives are essential to treat constipation.

Transdermal fentanyl is associated to lower incidence of constipation as compared to remaining opioids.

Monotpherapy is less effective than combination of strategies

Polyethylene glycol, sena and lactulose are effective to decrease opioid-induced constipation

Laxative is the preferred strategy by patients.

Table 4. Recommendations to treat constipation based on case reports and opinion of specialists

Fecal matter forming laxatives, osmotic, emollient/lubricants and stimulants are options to control constipation

Evaluate patients’ intestinal habits before introducing the opioid helps preventing this adverse event

Abdominal massage, digital rectal examination, suppositories and rectal lubricants are non-pharmacological strategies with good effect to 
decrease constipation.

Diet rich in fibers associated to increased fluid ingestion, with pre and probiotics, regularization of meals and fluid ingestion are important to 
control constipation.

A routine of physical activities and exercises may contribute to manage constipation.

Physical measures for prevention and treatment of constipation, such as transcutaneous electric nerve stimulation and acupuncture are effective.

Cognitive and behavioral measures include biofeedback, communication and cognitive therapy and contribute to the management of constipation.

Use gastrocolic reflex as strategy favors adequate frequency of intestinal function.

The use of oral naloxone is limited due to its absorption, breakdown of the blood-brain barrier and reduction of analgesia.
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rhythm. This, however, is more common in individuals using 
methadone doses above 40mg or in concomitant use of CPY3A4 
enzyme inhibitors, such as fluoxetine, sodium valproate, clar-
ithromycin and fulconazole. Other drugs, such as tricyclic an-
tidepressants, neuroleptics and erythromycin have been also 
described as agents which may prolong QT interval. So, it is 
important to monitor patients using CPY3A4 enzyme inhibi-
tors, those with low potassium levels or altered liver function20. 
So, we conclude that:
1) The possibility of elongating the QT space (including the 
polymorphic type) and the evolution to ventricular arrhythmia 
should be considered when using opioids, especially methadone;
2) The use of concomitant drugs which prolong QT interval or 
which share common metabolism pathways with methadone 
should be avoided.

Effects on the immune system
Opioids have been implied in the increased incidence of infec-
tion in heroin-addict patients and as a facilitator for the patho-
genesis of the acquired immunodeficiency virus. Chronic opioid 
administration may inhibit cell immune response, the produc-
tion of antibodies, natural killer (NK) cell activity and the ex-
pression of pro-inflammatory cytokines21

. These effects may be 
related to the action on MOR receptors and to the inhibition 
of macrophages phagocytic activity and to the action on KOR 
receptors. The action on KOR receptors, however, increases NK 
cells activity and humoral immune response22.
Although several studies point to opioids immunosuppressive 
effect, the clinical relevance of such observations is still un-
certain and works just as a pre-requisite for new investigations 
in this area. Final recommendations for the use of opioids, in 
the most different clinical practice situations, with regard to 
immune consequences of such drugs still cannot be made. 
Since each substance seems to have a different effect, addi-
tional studies with different opioids, in addition to morphine, 
should be carried out. Still, specific subpopulations, such as 
immunosuppressed and patients in critical stage, should also 
be object of research.

Opioid-induced tolerance and hyperalgesia
Most of the times, increasing opioid dose is related to disease pro-
gression or tolerance. Tolerance implies the need for increasingly 
higher doses to obtain the same effect. That is, there is decrease 
in effectiveness along time. There are two types of tolerance: the 
innate, which depends on genetic inheritance and the acquired 
(pharmacokinetic, pharmacodynamic and learned). Pharmaco-
kinetic tolerance is related to changes in drug metabolism after 
repeated administrations, leading, then, to enzyme induction. 
However, pharmacodynamic tolerance may be associated to in-
creased opioid receptors. On the other hand, the learned toler-
ance is related to concepts. Patients take more drugs because they 
believe they are not effective or that taking more they will feel 
better. Opioid tolerance is not crossed, and this concept is the 
basis for the rotation of such agents23. Attention is to be paid 
to opioid-induced toxicity, clinical presentation characterized by 
sensitivity changes (allodynia and hyperalgesia), by the need for 

increasingly higher opioid doses, myoclonus, seizure and cardiac 
arrest24.
In opioid-induced hyperalgesia, there is a down-deviation of the 
dose/effect curve, that is, the analgesic effect decreases along time 
with a certain opioid dose and there is no improvement with 
dose increase – on the contrary, there may be worsening of pain. 
Pain is more severe than the original or initial pain, it is poorly 
defined in terms of quality and location, with decreased toler-
ability threshold25. Recommendations to decrease hyperalgesia 
are: 1) dose adjustment or opioids rotation; 2) switch to metha-
done when there is suspicion of hyperalgesia caused by a differ-
ent opioid; 3) switching to methadone does not eliminate the 
possibility of hyperalgesia26. There are no well-controlled studies 
assuring the use of dextromethorphan, memantine, propofol, 
naloxone and ketamine to treat opioid-induced hyperalgesia.

Hormonal alterations
Opioids may induce endocrinopathy. There is report of reduc-
tion of total and free testosterone, estrogen, LH, GnRH, DHEA, 
DHEAS, ACTH, CRH and cortisol27. Most studies, however, 
are focused on androgenic hormones. It has been reported 
erectile dysfunction, libido reduction, depression, anemia and 
fatigue. There is free and total testosterone reduction between 
1 and 4h after intravenous opioid administration, returning to 
normal values 24h after drug withdrawal. In chronic pain pa-
tients under opioids, smoking predisposes to this alteration. It 
also seems that this action is different for different opioids, be-
ing lower for buprenorphine as compared to methadone. Eighty 
seven percent of patients using methadone in doses above 100mg 
per day have major erectile dysfunction and all (100%) have de-
creased testosterone levels. Transdermal testosterone, however, 
may decrease several alterations induced by chronic opioid use28. 
In females, there may be estrogen decrease with depression, dys-
menorrhea, sexual dysfunction and mineral bone loss. Bone loss 
in the elderly population leads to increased risk for osteoporosis 
and fractures. Hormonal replacement, however, not always re-
vert symptoms, fact which favors the hypothesis that there are 
other pathophysiological mechanisms involved29.

Sedation and cognitive disorders and myoclonus 
Opioid-induced sedation and sleepiness may be related to its 
anticholinergic activity. Treatment includes diagnosing and 
treating comorbidities, dose interruption or reduction of other 
central nervous system depressants, opioid rotation, decrease the 
dose and use of psychic stimulants. In cancer patients in chronic 
use of opioids, methylphenidate (in dose between 10 and 20mg/
day) may significantly increase psychomotor activity scores in up 
to 35% and sleepiness in up to 61% as compared to placebo. In 
addition, methylphenidate may decrease pain and rescue doses. 
Other less used agents are dextroamphetamine (2-20 mg/day), 
caffeine, donepezil and madafinil30. Statements and recommen-
dations about this subject are shown in table 731. 

Sleep disorders
Opioids also change the sleep and wake relationship, decrease 
total sleep time and efficiency, delta waves and REM sleep. It 
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is possible that opioids change the dynamics of neurotransmit-
ter circuits which regulate impulses converging to brainstem 
and those coming from pontinecholinergic projections. Mor-
phine seems to regulate acetylcholine release in the reticular 
formation of the pons through the activation of the GABAer-
gic pathway32. A study with cancer patients under morphine 
or methadone has shown that there has been only decrease of 
sleep timing stages 3 and 4, and increase in superficial sleep 
timing in almost 50%33.

Psychomotor activity
During early treatment with opioids the ability to handle heavy 
equipment or to drive vehicles may be impaired. This, however, 
does not occur with patients who have reached stable doses of 
such agents. So, one cannot prohibit patients of performing their 
motor function; however care is recommended in early treat-
ment stage34.

Respiratory depression 
The incidence of respiratory depression is low (0.002-1.2%) 
and there are few reports in the literature with the chronic use 
of opioids. Tolerance to this adverse effect is developed in a 
few days. On the other hand, the risk is increased for patients 
with sleep apnea, morbid obesity and chronic obstructive 
pulmonary disease (COPD). From 140 patients with chronic 
pain and using opioids, who were submitted to polysomnog-
raphy, 75% had obstructive sleep apnea with significantly 
higher rates as compared to general population (2-4%)35. This 
has also been related to daily methadone dose associated to a 
benzodiazepine.

Table 6. Statements based on case reports and opinion of specialists for opioid-induced sedation and respiratory depression

For drug addicts, respiratory depression is the major cause of death.

The association of opioids with anesthetic drugs has synergic and additive effect for respiratory depression.

Respiratory depression is the most fatal secondary effect of the use of subarachnoid morphine (6 to 12h after administration).

Patients using spinal opioids should have ventilation (frequency and depth), oxygenation (SPO2) and consciousness level monitored.

In most cases, respiratory and analgesic effects develop in parallel. Just one study suggests a potentially similar genetic basis for both.

Patients with central sleep apnea are at higher risk for respiratory depression when using opioids for analgesia.

Table 5. Statements based on clinical trials about opioid-induced sedation and respiratory depression

Sedation is a common opioid adverse effect, being more frequent in the first 24h of therapy (exception: methadone) and is directly related to 
dose increase.

Often, deep sedation represents a higher risk of respiratory depression and, in general, comes before it. It should be faced as risk index for 
respiratory depression.

Respiratory depression with deep sedation is a rare, however fatal, complication of the use of opioids, which imposes strict monitoring of 
breathing and consciousness level.

Studies have shown that 36% of patients had obstructive sleep apnea, 24% had central sleep apnea and 21% mixed disorder.

Fear of respiratory depression is a major limiting factor to effective analgesia, being responsible for pain undertreatment. The use of oral opi-
oids in chronic pain patients is seldom associated to respiratory depression.

Although being a major complication, respiratory depression seldom evolves to death.

The use of opioid patient-controlled analgesia as compared to the traditional method presents similar adverse effects.

In reference studies, for the venous route, with self-controlled 
analgesia pump, the incidence of bradypnea is approximately 
1.6% and of hypoxia of 15.2%. For the epidural route it is be-
tween 0.2% and 1.6% and for the subarachnoid route between 
0% and 3%36. However, the association with drugs depressing 
the central nervous system (benzodiazepines, alcohol, inhala-
tional anesthetics, tricyclic antidepressants, anti-histamines, 
IMAO, clonidine and neuroleptics) should be avoided. Such 
associations may lead to higher risk of respiratory depression. 
Also, when using any opioid, dose should be titrated accord-
ing to patients’ need and the type of aggressive stimulation, 
to avoid using doses above those necessary. It is important to 
inform patients that minimum effective dose to reach analgesia 
without adverse effects may be used progressively and that ad-
ditional doses shall be used to reach the desired effect. So, to 
treat respiratory depression it is recommended: dose titration 
and reduction, use of opioid antagonist (intravenous 1–5µg/kg 
or 5µg/kg/h naloxone). On the other hand, buprenorphine-in-
duced respiratory depression is only reverted by doxapram (IV 
0.5-1.5 mg/kg every 5 minutes, maximum dose 2 mg/kg)37. 
Statements and recommendations for respiratory depression 
are shown in tables 5 and 638-43.

Pruritus 
Mechanisms involved with opioid-induced pruritus genesis 
seem to involve the excitation of µ receptors in neurons not 
related to nociception and in motor neurons related to with-
drawal reactions. It is possible that pain and pruritus are con-
trolled by similar mechanisms or that pruritus represents a 
specific type of pain because both evoke motor responses (re-
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moval and scratching, respectively) which may be conducted 
by the same type of nervous fibers since no morphological 
differences were found between pain and pruritus receptors44. 
Pruritus may also be related to histamine release by mast cells. 
Fentanyl and sufentanil, however, may induce pruritus with-
out histamine release. This effect occurs after administration 
by any route. Anti-histamines (diphenhydramine), ondanse-
tron, opioid rotation, nalbuphin or naloxone may be used for 
treatment45,46.

Nausea and vomiting
Their incidence is approximately 10-40%, however tolerance 
is rapidly developed (5-10 days). The mechanism is by acti-
vation of the chemoreceptor trigger zone, gastric stasis and 
increased vestibular system sensitivity. However, there are 
several other reasons for patients presenting such symptoms 
(other drugs, uremia, liver failure, hypercalcemia, increased 

intracranial pressure and gastrointestinal obstruction). Treat-
ment includes reverting comorbidities and general measures 
such as: hydration, fractioned diet, oral hygiene, drug adjust-
ment, use of other administration route different from oral, 
use of drugs. Recommendations of this article are shown in 
tables 8 and 947-50.

Abuse and addiction
When addressing abuse and addiction it is important to ac-
curately define clinical syndromes (Table 1)51. A recent study 
has shown that the prevalence of addiction may vary from 0% 
to 31% (mean of 4.5%)52. On the other hand, the real preva-
lence of opioid-induced addiction is not known; however, it 
seems to be higher than expected and may vary from 0% to 
50%53,54. This variation in prevalence may be due to differ-
ences in methods and risk factors when evaluating addiction, 
to treatment duration and to the observation of the study. 

Table 7. Recommendations based on clinical trials about opioid-induced cognitive disorders, sleepiness, delirium and behavioral disorders 

Review and reduction, when possible, of prescription of psychotropic and central action drugs as measure to decrease opioid-induced de-
lirium and sedation

Use of antipsychotics (especially those of high potency) to treat opioid-induced delirium or psychomotor agitation. 

General clinical evaluation of patients with delirium to rule out other causes, such as adverse effects of non-opioid psychotropic drugs and 
latent infections.

In patients with delirium, perform behavioral measures for their treatment, such encouragement to regularize sleep-wake cycle, verbal comfort, 
prioritization of sleep quality and hygiene, and establishment of a quiet and relaxed place.

Education of patients and relatives about the situation to prevent falls, accidents and about operating heavy machines/driving when using 
opioids.

Modafinil or methylphenidate for opioid-induced sleepiness.

Drugs which may cause opioid-induced myoclonus: morphine, hydromorphone, fentanyl, methadone

Myoclonus control with 25% decrease in the opioid dose, opioid rotation, use of adjuvant analgesics, hydration and benzodiazepines is based 
on observational studies.

Cholinesterase inhibitors (donepezil) to fight opioid-induced sleepiness.

Table 8. Recommendations to treat nausea and vomiting based on clinical trials

Nausea and vomiting negatively impact the efficacy of the treatment with analgesics and are reason to abandon opioids.

Antiemetic drugs may be used as prophylaxis for nausea and vomiting.

Metoclopramide may be effective to treat opioid-induced nausea and vomiting.

Nausea and vomiting are decreased with the use of peripheral opioid antagonists.

Serotonin antagonists are effective to control vomiting.

Dopamine antagonists (including Chlorpromazine, levomepromazine, haloperidol and droperidol) help preventing nausea and vomiting.

Table 9. Recommendations to treat nausea and vomiting based on case reports and opinion of specialists

Antiemetic drugs may be used together with antipsychotics, prokinetic agents or serotonin antagonists. 

Selective antagonist antiemetics of serotonin receptors may be indicated if nausea is severe or persistent.

Strategies to control nausea and vomiting should go beyond the administration of antiemetic drugs.

 “Cold” food helps decreasing nausea discomfort.

Comfort measures, such as positioning, help preventing and treating nausea and vomiting.
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More common drugs looked for illicitly are oxycodone and 
hydrocodone in higher proportion than morphine, fentanyl 
and hydromorphone (25% of cases). On the other hand, 
among street users, methadone is the most widely used and 
sold drug55.
Risk factors for opioids addiction and abuse include age 
(from 18 to 24 years of age), male gender, subjective pain 
complaint in different body regions, low back pain, previous 
history of alcohol abuse, Cannabis or illicit drugs, presence of 
psychiatric disorder (anxiety or depression) or of psychosocial 
stress, use of psychotropic drugs, increased level of tolerance 
to pain, eagerness to get the drug, criminal history, smoking, 
Caucasian race (for receiving more analgesics in emergency 
units), presence of pain-related functional limitation, his-
tory of post-traumatic stress, unemployment and hepatitis C 
(Table 10)56,57.
With regard to genetic factors, variations in coding regions 
118 A>G and 17 C>T SNP of the µ opioid receptor gene 
(OPRM1) and 36 G>T SNP of the OPRK1 receptor gene 
and 80 G>T and 921 C>T for the OPRD1 gene may in-
crease the risk of abuse. Another polymorphism of pre and 
pro-encephalin (PENK) and of melanocortin type 2 receptor 
(MC2R) is associated to opioid addiction in several studies58. 
The use of tests to identify the potential for opioid addiction 
and abuse should be according to risk stratification: 1) low 
risk, no history of substance abuse or psychiatric comorbid-
ity (DSM4); 2) medium risk, history of substance abuse or 
of psychiatric comorbidities (DSM4); 3) high risk, history 
of dependence and aberrant behavior (theft of prescription, 
falsification of prescription, injectable use of oral substances, 
alcohol abuse, aggressively requesting prescription, multiple 
entries in emergency units, loss of job, family and social life 
position)59-61. The chance of developing opioid abuse increases 
as individuals present more than one risk factor and positive 
toxicological urine tests are more frequent62.

These questionnaires are still not validated in Brazil, have poor 
psychometric properties and are not reproducible, which im-
plies methodological limitations with no basis for the good 
clinical practice. In addition, some are complex, extensive 
and poorly understood by patients. This way, when choos-
ing a tool, one should think about easiness and application 
time, about physicians’ skills to deal with the questionnaire 
and about patients’ clinical characteristics. Self-report tools 
fail to identify aberrant behaviors63.
Urinary tests may detect the presence of illicit drugs, such 
as heroin and cocaine, or of other controlled substances not 
prescribed by the physician. One should remind that 1 out of 
5 patients using opioids have positive urinary test with regard 
to an illicit drug. Urinary tests help detecting substance ad-
diction and abuse in 19.6% of patients. However, they may 
be false-positive and their use is not a routine64.
Treatment of addiction is multidisciplinary, focused on spe-
cialized psychological support. Drug therapy includes the 
use of agonists (buprenorphine or methadone) or of an an-
tagonist (naltrexone). The objective is to prevent or decrease 
physical dependence, eagerness and relapse and to return all 
physiological functions (such as sleep and bowel movements) 
to normal.
One should be careful with the risk of drug interaction, of di-
version and overdose potential. Buprenorphine, as opposed to 
methadone, does not induce electrocardiographic alterations 
or erectile, cognitive and psychomotor dysfunction. However, 
its approximate cost is 12 dollars/day and has ceiling effect. 
Methadone should be started with doses below 40 mg and 
is the first choice for pregnant patients. However, it poses 
higher risk for arrhythmia, overdose, weight gain, sedation 
and relapse after 12 months of treatment. Naltrexone should 
be started seven days after opioid withdrawal, treating with-
drawal syndrome with clonidine. Table 12 shows some drugs 
to treat addiction65.

Table 10. Concepts used in the clinical practice. Adapted58

Tolerance Adaptation stage where the exposure to a drug induces alterations resulting in reduction of effect of one or 
more opioids along time.

Physical addiction Adaptation stage characterized by withdrawal syndrome, which may result from abrupt withdrawal, from fast 
dose decrease or from blood concentration of a drug or from the administration of specific antagonist.

Addiction Chronic and primary neurobiological disease the development and manifestation of which are associated to 
genetic, psychosocial and environmental components. It is characterized by behaviors which include lack of 
control of the use of the drug, compulsive use, eagerness and continuous use regardless of the harm the drug 
produces.

Aberrant behavior Behaviors that go beyond limits agreed in the treatment plan between physician and patient.

Misuse Use of drug without medical indication or for other reasons different from those prescribed. It also involves the 
use of substances (intentional or not) in incompatibility with medical recommendations. There may be alteration 
of doses or drugs breakdown with harmful consequences for individuals.

Abuse It is misuse, with consequences, to change or control behavior or mental status in illegal or noxious manner of 
oneself or of others. This includes accidents, insults, legal problems, and sexual behavior which increases the 
risk of acquiring sexually transmissible diseases.

Diversion This is the intentional transfer of substances from a legitimate distribution to illegal channels or the acquisition 
of drugs by illicit means. 
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CONCLUSION

The use of opioids in the short or long term is not free from 
risks. Adequate patients’ selection and supervised drug use help 
monitoring and managing adverse effects.
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ABSTRACT

BACKGROuNd ANd OBJECTIvES: The use of drugs to 
treat renal failure has particularities due to pharmacokinetic 
changes present in such population. This study aimed at sup-
plying subsidies for a rational choice of analgesics to be used in 
patients with renal failure.
CONTENTS: Information is provided about pain prevalence 
and etiology in renal failure patients. In addition, the use of anti-
inflammatory drugs, opioid analgesics and adjuvant drugs for 
pain management is addressed.
CONCLuSION: Adjusting pharmacological therapy to renal 
function impairment may provide effective treatment with less 
adverse effects.
Keywords: Analgesics, Pain management, Renal failure.

RESUMO

JuSTIFICATIvA E OBJETIvOS: O uso de fármacos para o 
tratamento da dor em pacientes com insuficiência renal apresen-
ta particularidades devido às alterações farmacocinéticas presen-
tes nessa população. O objetivo deste estudo foi fornecer subsí-
dios para uma escolha racional dos analgésicos a serem utilizados 
em pacientes com função renal deficiente. 
CONTEÚdO: São fornecidas informações sobre prevalência 
e etiologia da dor em pacientes com insuficiência renal. Além 
disso, aborda-se a utilização de anti-inflamatórios, analgésicos 
opioides e fármacos adjuvantes para o tratamento da dor. 
CONCLuSÃO: O ajuste da terapêutica farmacológica ao com-
prometimento da função renal é capaz de prover um tratamento 
eficaz e com menos efeitos adversos.
descritores: Analgésicos, Insuficiência renal, Manuseio da dor.
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INTRODUCTION

Chronic renal failure (CRF) is a common clinical condition 
followed by several associated diseases1. Due to increased sur-
vival with the advent of renal replacement therapy and renal 
transplantations, CRF patients are increasingly submitted 
to surgical procedures, with the need for effective analgesic 
therapy in the postoperative period. They are also submitted 
to several procedures inducing acute pain, such as frequent 
punctures for dialysis.
Moreover, CRF patients are subject to chronic painful syn-
dromes of different etiologies2. In addition to musculoskel-
etal and degenerative disorders, consequence or not of the 
kidney disease, this is a population with increased incidence 
of peripheral vascular ischemic disease and peripheral neu-
ropathies.
This study aimed at reviewing pain prevalence in patients 
with renal failure stressing etiologies, and at discussing as-
pects about drugs to its management.

RENAL FAILURE AND PAIN

In a study, authors have observed the prevalence of manifesta-
tions in patients chronically submitted to hemodialysis. Au-
thors have emphasized that musculoskeletal pain complaints 
were reported by 54% of patients of that study, something 
which so far had never been documented3. Cramps were ob-
served in 43%, headache in 19% and chest pain in 10%.
Pain epidemiological characteristics in chronic renal failure 
patients are poorly known. Most data are from studies on the 
quality of life or associated symptoms in patients chronically 
submitted to hemodialysis4-7.
In a population of chronic renal patients submitted to hemo-
dialysis, there were pain complaints of different etiologies2. 
Musculoskeletal pain was the most common cause. A small 
percentage has complained of pain induced by chronic dia-
lytic treatment, such as those triggered by cramps, headache 
and caused by fistula puncture. Musculoskeletal pain was ob-
served in 63.1% of patients, being osteoarthritis in 19.4%, 
undiagnosed pain in 18.4%, inflammatory arthritis in 6.8%, 
fracture in 9.7%, renal osteodystrophy in 4.9% and discitis/
osteomyelitis in 1.9%. Dialysis-induced pain was present in 
13.6% of patients, peripheral polyneuropathy in 12.6%, as-
sociated to peripheral vascular disease in 9.7% and carpal 
tunnel syndrome in 1.9%. Other causes of pain, correspond-
ing to 18.4% of patients were: trauma, polycystic renal dis-
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ease, cancer and calciphylaxis. 
In a different study, authors have evaluated pain complaints 
of chronic renal patients admitted to nephrological units. 
Fifty three percent of patients have reported more than one 
cause for their pain8. Reasons were: surgical trauma (43.3%), 
peripheral vascular disease (32.1%), dialysis-related pain 
(26.4%), peripheral neuropathy (18.9%), osteoarthritis 
(9.4%), inflammatory arthritis (9.4%), cancer (9.4%), renal 
osteodystrophy (7.5%), gout (5.7%), calciphylaxis (3.8%), 
osteomyelitis (1.9%), osteoporotic fracture (1.9%) and poly-
cystic renal disease (1.9%).
Pain management is inadequate for a significant number of 
renal failure patients. Several factors may be pointed as re-
sponsible for such. Pain is not recognized as a major prob-
lem for chronic renal patients. In addition, pharmacokinetic 
changes and pharmacological interactions are very frequent in 
this population, making difficult or inhibiting management.

THERAPIES

Anti-inflammatory drugs, dipyrone and paracetamol
Anti-inflammatory drugs
Non-steroid anti-inflammatory drugs (NSAIDs) are used in 
the general population to treat mild to moderate pain. These 
agents block prostaglandins synthesis through the inhibition 
of cyclooxygenase enzymes (COX). COX type 1 (COX-1) is 
called constitutive, being expressed in most tissues; COX type 
2 (COX-2) is primarily induced, being mostly present in in-
flamed tissues9,10.
NSAIDs may increase the risk of bleeding in patients with 
uremia, for their synergistic effects on platelet aggregation in-
hibition11.
Renal prostaglandins synthesis inhibition is responsible for 
fluid retention, systemic hypertension and electrolytic disor-
ders observed with the use of NSAIDs. There is edema in 
3-5% of chronic anti-inflammatory users12. In hypertensive 
patients, it was observed increase of approximately 5mmHg 
in blood pressure13. Rennin release inhibition by renal prosta-
glandins, with less sodium supply to distal tubules is respon-
sible for hypercalcemia and other electrolytic disorders ob-
served with the use of NSAIDs. Hypercalcemia is pronounced 
especially in patients with uncompensated diabetes, heart 
failure, multiple myeloma, and users of angiotensin-convert-
ing enzyme, betablockers and potassium-sparing diuretics11.
NSAIDs also induce reversible decrease in glomerular filtra-
tion rate (GFR). Residual renal function in patients under 
renal replacement therapy is critical for the well-being of such 
patients. It is associated to longer survival, less weight gain 
between sessions and better solute clearance11.
Indomethacin is the NSAID decreasing GFR the most14. 
Naproxen, diclofenac, piroxicam and ibuprofen have inter-
mediate effect. Aspirin is the NSAID interfering the least with 
GFR15. Notwithstanding COX-2 induction being more often 
observed in inflammation sites, it is constitutively expressed 
in the kidney and has important function in the maintenance 
of renal hemodynamics. There is benefit with the use of se-

lective COX-2 inhibitors in patients with increased risk of 
hemorrhages. However, such drugs have renal effects similar 
to non-selective inhibitors, being contraindicated for renal 
failure patients11.

Dipyrone and paracetamol
These are drugs with analgesic and antipyretic action and lit-
tle or no anti-inflammatory activity. They have weak inhibi-
tory activity on COX-1 and COX-216,17.
Dipyrone action mechanism is still controversial. Experimen-
tal trials have shown inhibition of adenylate cyclase activation 
by hyperalgesic substances and direct blockade of calcium en-
trance in nociceptors18. Other authors have reported analgesic 
properties from the action of dipyrone metabolites on prosta-
glandins synthesis in the central nervous system (bulbus and 
periaqueductal gray matter)19.
Dipyrone has high clinical efficacy, low cost, broad availabil-
ity and safety margin, especially for renal patients9.
Antipyretic action mechanism proposed for paracetamol as-
sociates the drug to the inhibition of prostaglandins synthesis 
in the hypothalamus9. As analgesic, the drug has to be able to 
activate inhibitory serotoninergic antinociceptive pathways20.
Paracetamol is effective in doses up to 90mg.kg-1 or 4g.day-1. 
There is hepatotoxic activity when administered in high doses 
(150mg.kg-1, or 5-30g). Liver injury occurs by depletion of glu-
tathione stocks, leading to the building up of toxic metabolites 
in the hepatocyte, and to histopathological findings of centrol-
obular necrosis21. There are reports of kidney toxicity after ad-
ministration of glutathione to treat liver toxicity. Glutathione 
may provide the formation of nephrotoxic compounds which 
culminate with the activation of caspases and liposomal en-
zymes, starting apoptosis and renal dysfunction22.
Paracetamol is the analgesic of choice for elderly patients or 
those with impaired renal function23. In therapeutic doses, re-
nal toxicity is rare10. There is no need for dose adjustment in 
renal failure, but some authors recommend increasing dose in-
tervals from 6 to 8 hours when GFR is below 10 mL.min-1 24.

Opioid analgesics
Tramadol
This is a drug with agonist activity on opioid receptors (µ), 
and inhibitory action on serotonin and norepinephrine reup-
take, increasing such inhibitory neurotransmitters in the 
medullary synapse. It is metabolized in the liver, being 30% 
of the drug and 60% as active metabolites, excreted by the 
urine25. Although forming active metabolites, the risk of tox-
icity is low26.
Due to its action mechanisms, it is an effective drug to treat 
nociceptive and neuropathic pain, with the advantage of pro-
moting less sedation and ventilatory depression as compared to 
agonist opioids. Nausea is a common adverse effect. In patients 
under drugs decreasing convulsive threshold, such as selective 
serotonin reuptake inhibitor antidepressants, it may trigger 
epileptic crises, in addition to serotoninergic syndrome27.
In advanced CRF, elimination half-life may double, being 
necessary to decrease the dose - 200mg.day-1 if GFR is below 
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30mL.min-1, and 100mg.day-1 if GFR is below 10mL.min-1 25. 
It is dialyzable and safe for patients with dialytic CRF26. Since 
it is easily removed by hemodialysis, it should be adminis-
tered after the sessions28.

Codeine
This is a morphine derivative with moderate analgesic activ-
ity. Its liver metabolizing gives origin to codein-6-glucoronide 
(80%), and 5% is demethylated to morphine, which forms 
active metabolites which depend on renal excretion29,30. 
Analgesic activity of this drug comes from the action of its 
metabolites on µ opioid receptors30,31.
In patients with CRF, renal clearance of codeine and its me-
tabolites is significantly decreased, with higher risk of severe 
adverse effects, such as sedation, ventilatory depression and 
hypotension32. This way, care is needed when prescribing co-
deine to patients with renal failure31. Due to its high distribu-
tion volume and molecular weight, it is not easily removed 
by hemodialysis and should be avoided in patients needing 
renal replacement therapy31-33. Risk of toxicity is uncertain. It 
is dialyzable, but should be avoided, if possible, for patients 
with dialytic CRF26.

Oxicodone
This is a semi-synthetic opioid with twice the analgesic po-
tency of morphine. Its onset of action is one hour after oral 
administration and duration is 12h for the scheduled release 
formulation34.
It is metabolized in the liver and the drug depends on the 
kidney for the excretion of active metabolites and part of the 
original compound35. In the presence of renal failure there 
may be drugs build up and adverse effects as a consequence 
of the action of metabolites on the central nervous system31. 
Oxycodone should be avoided if GFL is below 60mL.min-1 34.
For being hydrosoluble, it is dialyzable. There are, however 
reports of lethargy and ventilatory depression in dialytic pa-
tients under multiple oxycodone doses per day36.
Toxicity risk is uncertain. It is not known whether it is dialyz-
able and whether it is safe for dialytic CRF patients26.

Morphine
This is the most widely studied opioid for renal failure. It is 
metabolized in the liver into morphine-3-glucoronide (M3G) 
and morphine-6-glucoronide (M6G), in addition to the for-
mation of diamorphine and normorphine. M6G is approxi-
mately 10 times more potent than its original compound. All 
metabolites and 10% of the original drug depend on renal 
excretion37.
There is M6G build up in renal failure, causing ventilatory 
and CNS depression. Since its blood-brain barrier crossing is 
slow, adverse effects of M6G may be long-lasting, persisting 
even after drug withdrawal or dialytic treatment, in spite of 
good drug and its metabolites clearance by dialysis38.
Analgesic and adverse effects of this drug are correlated to 
morphine and M6G plasma concentrations. This way, there is 
the need for decreasing the dose in 25%, 50% and 75% when 

there is CRF in stages 3, 4 and 5, respectively37. When safer 
opioids are available, morphine should be avoided in patients 
with renal failure39.
Recommended dose for patients with GFR above 50mL/min 
is 100%; for GFR 10-50mL/min it is 75% and for GFR be-
low 10mL/min it is 50%40.
Toxicity risk is uncertain. It is dialyzable, but should be 
avoided, if possible, for patients with dialytic CRF26.

Meperidine
This is a synthetic opioid with shorter duration analgesia as 
compared to remaining commonly used drugs. It has ap-
proximately 1/10 of morphine potency. Its active metabolite, 
normeperidine, has long elimination half-life (15-40h) and 
depends on renal excretion. There may be build up of this 
metabolite in renal failure patients with adverse effects such 
as shivering, myoclonus, seizure and delirium. So, it should 
not be used in patients with renal failure41. Remember that 
this opioid should not be used not only in patients with re-
nal failure, but also in those with normal renal function and 
acute or chronic pain. In addition to having no advantage 
over other opioids, it easily induces addiction. Toxicity risk 
is high. Meperidine is dialyzable, but it is unsafe for dialytic 
CRF patients26

.

Fentanyl
This is a synthetic liposoluble opioid, approximately 80 times 
more potent than morphine. In addition to solution for 
intravenous or neuraxial use, it became popular due to its 
transdermal presentation, which reaches balance with plasma 
in approximately 12h after its application, with continuous 
release of the drug for 72h. It is adequate to treat pain in pa-
tients with stable opioid doses34.
Some countries have the oral transmucosal solution which 
provides fast absorption and is useful to treat incidental 
pain34.
Fentanyl is metabolized in the liver, with formation of inac-
tive metabolites31. It does not form active metabolites26. Since 
a minor percentage of the drug is excreted unaltered by the 
urine, this is a safe drug for renal failure patients42. Due to 
its high molecular weight, high protein binding, low hydro-
solubility and high distribution volume, the drug is not easily 
dialyzable43. It is not dialyzable but is safe for dialytic CRF 
patients26.
Recommended dose for patients with GFR above 50mL/min 
is 100%; for GFR between 10 and 50mL/min is 75% and for 
GFR below 10mL/min it is 50%40

.

Methadone
This is a synthetic opioid 5-10 times more potent than mor-
phine. In addition to action on opioid receptors, it has antag-
onist effects on N-methyl-D-aspartate (NMDA) receptors34.
It is sold as racemic mixture where the isomer L-methadone 
acts on µ opioid receptors, while D-methadone acts on 
NMDA receptors. Due to its pharmacodynamics, it is useful 
to treat nociceptive and neuropathic pains44.
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In spite of its liposolubility, it has high bioavailability after 
oral administration. It is extensively bound to acid alpha-
1-glucoprotein, with broad tissue distribution, responsible 
for build up and long elimination half-life during chronic 
treatment with this opioid34.
It is metabolized in the liver and intestines, resulting in inac-
tive metabolites, being most part eliminated by the bile. It 
does not form active metabolites26. So, even not being cleared 
by hemodialysis, it is safe for renal failure patients45. How-
ever, there is the need for frequent evaluation with dose and 
interval adjustments because it is a long-lasting drug.
Recommended dose for patients with GFR above 50mL/min 
is 100%; for GFR between 10 and 50mL/min it is 100% and 
for GFR below 10mL/min it is 50-75%40. It is not dialyzable 
but is safe for dialytic CRF patients26.

ANTICONVULSANTS

Gabapentine
This is an anticonvulsant primarily used to treat neuropathic 
pain, with well tolerated adverse effects. It was synthesized as 
analog of gamma-aminobutyric acid (GABA), but does not 
significantly interact with this or other neurotransmitters. Its 
action mechanism is through the binding to alpha-2-delta 
subunits of voltage-dependent calcium channels, decreasing 
calcium entrance in nervous terminations and the release of 
excitatory neurotransmitters46.
It is excreted unaltered by the urine being the elimination de-
pendent on GFR. Approximately 35% of the drug are cleared 
during hemodialysis. This drug needs dose adjustment ac-
cording to GFR estimates when administered to patients with 
renal failure47.
If GFR is equal to or above 80mL/min-1 maximum daily dose 
may be 900 to 3600mg; if GFR 50 to 79, from 600 to 1800mg; 
if GFR between 30 and 49, 300-900mg; if GFR between 15 
and 29, 150 to 600mg and if GFR below 15, 150 to 300mg48.

Pregabalin
As gabapentin, pregabalin is a structural GABA analog with-
out GABAergic activity and acts on calcium channels alpha-
2-delta receptors. It is rapidly absorbed after oral administra-
tion, with bioavailability above 90%, and maximum plasma 
concentration reached one hour after its ingestion49.
It suffers little metabolism in humans (less than 2%), being 
excreted unaltered by the urine. So, it does not interact with 
liver enzymatic system, having little pharmacological inter-
action. However, there is the need for dose adjustment for 
patients with GFR below 60mL/min-1 50.
If GFR is equal to or above 60mL.min-1 maximum daily dose 
may be 600 mg; if GFR between 30 and 59, of 300mg; if GFR 
between 15 and 29, 150mg; and if GFR below 15, 75mg51.

Carbamazepine
This is an anticonvulsant with anticholinergic, antidepres-
sant, antiarrhythmic actions, in addition to inhibiting neu-
romuscular transmission. It induces increase of antidiuretic 

hormone release. Its action mechanism is through the inhi-
bition of sodium channels, suppressing spontaneous activity 
of A-delta and C fibers and decreasing glutamate release in 
nervous terminations46.
Used since the 1960s, it is still considered a first line drug to 
treat trigeminal neuralgia52. However, its clinical use requires 
attention, due to pharmacological interactions and adverse ef-
fects on the central nervous system53. It has high bioavailability 
after oral administration. There is 72% renal excretion, being 
3% unaltered. Since a small portion of the original compound 
is excreted by the urine, there will be no pharmacokinetic al-
teration in patients with impaired renal function46.

Oxcarbazepine
In spite of structural similarities with carbamazepine and of 
same clinical indications, oxcarbazepine has major pharma-
cokinetic differences46. As opposed to carbamazepine, it does 
not induce cytochrome P450, which significantly decreases 
its interaction with other substances54.
Its clinical effect is due to voltage-dependent sodium chan-
nels block, in addition to modulating calcium channels types 
N and P46.
There is 95% absorption of the dose by the gastrointestinal 
tract. Less than 1% of the dose is eliminated unaltered by the 
urine9. However, in patients with renal failure, dose should 
be cut in half, due to significant plasma level increase of its 
derivative mono-hydroxi, its primary metabolite54.
Similarly to carbamazepine, there is possibility, higher with 
oxcarbazepine, of dermatological reactions and hyponatremia 
during treatment with this anticonvulsant46.

ANTIDEPRESSANTS

Tricyclic antidepressants
Tricyclics are considered first line drugs to treat neuropathic 
pain55. Tertiary amines, such as amitriptyline, are potent nor-
epinephrine and serotonin reuptake inhibitors, whereas sec-
ondary amines, such as nortriptyline, act predominantly on 
norepinephrine reuptake56.
Amitriptyline bioavailability is low after oral administration. 
Its elimination is primarily renal, during several days, and the 
drug is not dialyzable due to its strong binding to plasma pro-
teins55. However, there is no need for dose adjustment in re-
nal failure57. Common amitriptyline adverse effects are poorly 
tolerated by renal failure patients. Among them, there are dry 
mouth, cardiac conduction abnormalities, weight gain, seda-
tion and orthostatic hypotension.
Nortriptyline is an active amitriptyline metabolite. It suffers 
extensive first liver passage effect, with formation of active 
metabolites. It causes less anticholinergic and cardiovascular 
effects than its original compound, being better tolerated55. 
There is no need for dose adjustment in renal failure57.
Venlafaxine forms an active metabolite (O-demethylvenlafax-
ine)58,59 and approximately 87% of the administered dose are 
excreted by the urine in the first 48h, being 5% as venla-
faxine, 26% as O-demethylvenlafaxine and 27% as inactive 



228

Sakata RK and Nunes MHRev Dor. São Paulo, 2014 jul-sep;15(3):224-9

metabolites. Its elimination half-life is similar to fluoxetine (3 
to 5 days), but in renal failure there is 50-180% increase60,61.
Duloxetine forms active metabolites which are mostly excret-
ed unaltered by the urine and in less quantity by feces62,63. 
Duloxetine should be avoided in patients with creatinine 
clearance below 30mL/min62.

CONCLUSION

The use of analgesics in patients with renal failure is a chal-
lenge. Adequate treatment should take into consideration pain 
intensity and duration and pharmacokinetic changes caused by 
renal disease. Matching drugs to patients’ clinical conditions 
may provide satisfactory analgesia with minor adverse effects 
and without deterioration of underlying clinical conditions.
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ABSTRACT

BACKGROuNd ANd OBJECTIvES: The vulnerability of 
certain races and ethnicities may be worsened by the subjectiv-
ity of pain. So, this study aimed at identifying whether there 
has been racial discrimination in pain control by health profes-
sionals.
CONTENTS: This is a literature review and queried databases 
were: PubMed/Medline, LILACS, SciELO, Cochrane, EM-
BASE, SCOPUS and psycINFO with keywords in English and 
Portuguese: pain-dor and race-raça or ethnic-etnia, analgesia-
analgesia, prejudice/discrimination-discriminação, prescriptions 
drug-prescrição médica. From 3216 articles, 45 were selected. 
Five were included after manual search, in a total of 50 articles.
CONCLuSION: No study was carried out in Brazil and 96% 
are from the United States. Studies are of the cross sectional and 
cohort type. Most researched races/ethnicities were black and 
white, followed by Hispanic and Asian. Most common out-
comes were: access to treatment and analgesic prescription. Ra-
cial discrimination was identified in 74% of studies, being blacks 
the most discriminated race. 
Keywords: Analgesia, Discrimination, Ethnicity, Pain, Race.

RESUMO

JuSTIFICATIvA E OBJETIvOS: A vulnerabilidade de deter-
minadas raças e etnias, pode ser agravada pela subjetividade da 
dor. Portanto, o objetivo deste estudo foi identificar se há dis-
criminação racial no controle da dor pelos profissionais de saúde.
CONTEÚdO: Trata-se de uma revisão de literatura, e as bases 
de dados consultadas foram: PubMed/Medline, LILACS, SciE-
LO, Cochrane, EMBASE, SCOPUS e psycINFO com palavras-
chaves em inglês e português: pain-dor and race-raça or ethnic-et-
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nia, analgesia-analgesia, prejudice/discrimination-discriminação, 
prescriptions drug-prescrição médica. De 3.216 artigos, 45 foram 
selecionados. Na busca manual, cinco foram incluídos, totali-
zando 50 artigos. 
CONCLuSÃO: Nenhum estudo foi realizado no Brasil e 96% 
são dos Estados Unidos. Os estudos são do tipo transversal e 
corte. As raças/etnias mais pesquisadas foram a negra e a branca, 
seguidas dos hispânicos e asiáticos. Os desfechos mais usados 
foram: acesso ao tratamento e a prescrição de analgésicos. A dis-
criminação racial foi identificada em 74% dos estudos, sendo a 
raça negra a mais discriminada.
descritores: Analgesia, Discriminação, Dor, Raça, Etnia. 

INTRODUCTION

Pain is an experience bringing losses of different forms and mag-
nitudes; its relief has to be considered a right for those feeling 
it and a duty for those managing it; however, this is not always 
satisfactorily done1.
Among racial and ethnic minorities there is description of differ-
ences in quality when managing pain and this may affect health 
status and quality of life. The American Academy of Pain Medi-
cine and the American Medical Association state that differences 
in medical care based on unchangeable characteristics such as 
age, gender and race have to be avoided2.
The vulnerability of certain races and ethnicities may be wors-
ened by the subjectivity of pain, the expression of which depends 
on those feeling it. Studies on the subject are a major advance in 
the understanding of racial discrimination when managing pain, 
and health care policies need to develop actions for the adequate 
assistance to vulnerable populations.
So, this study aimed at identifying racial discrimination in pain 
control by health professionals.

CONTENTS

The following electronic databases were queried: Pubmed/Med-
line, Latin American Literature in Health Sciences (LILACS), 
Scientific Electronic Library Online (SciELO), Cochrane, EM-
BASE.com, SCOPUS and psycINFO. The following keywords, 
standardized in MESH and DeCs, were used: pain-dor and race-
raça or ethnic-etnia, and analgesia-analgesia. To further refine the 
search, the following terms were added to these combinations: 
prejudice, discrimination, disparities and prescriptions drug. In 
addition to electronic databases search, we carried out manual 
search on initially identified publications. No limit date was 
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established to obtain a maximum number of articles regarding 
relevant subjects.
PICO strategy was used to search articles in PubMe/Medline, 
which means Patient, Intervention, Comparison, Outcome. In 
our review we have used the keyword “Pain” for Patient, “Race” for 
Intervention and “Treatment” for Outcome. In a different search 
attempt we have used the keyword “Analgesia” for Outcome.
Inclusion criteria were: quantitative studies evaluating racial dis-
crimination in pain control and exclusion criteria were studies 
related to patients’ response to pain management according to 
race. Search flowchart is shown in figure 1.

Titles and abstracts of all identified articles by electronic search 

were reviewed (n=3216) and 45 were selected. Manual search has 
included 5, in a total of 50 articles.
Analyzed aspects were: publication date, country where the study 
was carried out, studied races, study design, outcomes, level of 
evidence and major results. Some of these aspects are shown in 
table 1.
There have been 25 different compositions of racial/ethnic 
groups among the 50 studies. Blacks and whites were included 
in most groups (43/50). Methodological designs were predomi-
nantly transversal (31/50) and cohort (19/50). Among transver-
sal studies, 15 have evaluated medical records.
There has been predominance (41/50) of studies with control 
of variables, being sociodemogragphic (35/50) and health insur-
ance (14/50) the most widely controlled variables. Analgesics 
prescription was used as outcome by most studies (29/50). 
Racial discrimination has influenced pain control in 4% of se-
lected studies. Among those evaluating the black race and other 
races/ethnicities (n=43), 24 have shown discrimination for 
blacks (55.8%), and among those exclusively evaluating blacks 
and whites (n=17), 12 have reported discrimination for blacks. 
Hispanics were compared to other races/ethnicities in 30 stud-
ies and discrimination for this ethnicity was found in 16 studies 
(53.33%).
Racial discrimination in pain control seems to be a relatively 
recent concern among pain researchers, considering that only 
as from the 1990s studies are proliferating. During the 1990s, 
in the United States, several professional organizations, such as 
the World Health Organization, the Agency for Health Policy 
and Research Care, the American Pain Society and the Society 
of Oncology Nursing have carried out major efforts to direct dis-
cussions about pain management53. There is concern with racial 
discrimination in this country and this is confirmed by the major 

Table 1. Summary of major aspects of selected articles

Authors Methodologi-
cal Design

Outcome Major results

Strogatz3 Transversal Access to health services 49% of blacks and 27% of whites have never visited a physician 
due to pain

Cleeland et al.4 Transversal Matching of pain intensity and 
analgesic potential

Centers treating predominantly blacks and Hispanics had three 
times more chance of inadequately treating pain as compared to 
centers treating whites

Vangen, Stoltenberg 
& Schei5 

Transversal Epidural analgesia Pakistani females had three times more chance of not receiving 
analgesia as compared to Norwegian patients.

Ng, Dimsdale, 
Rollnik et al.6

Transversal Morphine prescription Significantly higher for blacks and whites as compared to Hispanics 

Bernabei et al.7 Transversal Analgesics administration Blacks had higher chance of being undertreated as compared to 
whites 

Morrison et al.8 Transversal Opioids availability Pharmacies in non-white regions have significantly lower chance of 
storing opioids as compared to white regions 

Weisse et al.9 Transversal Analgesics prescription Male physicians have prescribed more to whites than to blacks and 
female physicians higher doses for blacks

Choi et al.10 Transversal Analgesics administration Whites received better analgesia than blacks

Riley, Gilbert & Heft11 Transversal Access to health services More white non-Hispanic and black males have visited health servi-
ces as compared to black females

Singer, Thode12 Transversal Analgesics administration There has been no significant difference among races/ethnicities

Figure 1. Flowchart of included and excluded studies

50 articles included for studying racial 
discrimination in pain control

3216 articles identified 
in databases

3166 articles excluded for dealing 
with patients’ response to pain 
management according to race

45 articles included 
for dealing with 

racial discrimination 
in pain control

5 articles were selected 
by manual search from 
references of selected 
articles in databases

Continued...
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Authors Methodologi-
cal Design

Outcome Major results

Tamayo-Sarver et 
al. 13

Transversal Opioids prescription There has been no significant difference among races/ethnicities

Weisse, Sorum e 
Dominguez14

Transversal Opioids prescription Male physicians have prescribed higher doses for whites than for 
blacks and female physicians for blacks.

Tamayo-Sarver et 
al.15

Transversal Analgesics prescription There has been lower chance of being prescribed to blacks as 
compared to whites

Rust et al.16 Transversal Epidural analgesia Analgesia rates were lower for black, Hispanic and Asian females 
as compared to white and non-Hispanic females 

Gerson, Emond & 
Camargo17 

Transversal Analgesics administration There has been no significant difference among races/ethnicities

Adams, Armstrong, 
Erstad18

Transversal Morphine prescription There has been no significant difference among races/ethnicities

Portenoy et al.19 Transversal Visit to physician and analge-
sics prescription

Significantly less Hispanics as compared to whites and blacks 
have visited the physician and blacks had higher chance as com-
pared to whites or Hispanics of having analgesics prescribed

Atherton, Feeg & 
El-Adham20

Transversal Epidural analgesia Hispanic females had twice more chance of not receiving anal-
gesia as compared to non-Hispanic females

McNeill, Sherwood & 
Starck21

Transversal Pain intensity, patients’ satis-
faction 

Non-whites had significantly more severe pain and lower satis-
faction scores with pain management as compared to whites 

Vallerand et al.22 Transversal Pain intensity, functional status Blacks have reported more severe pain and worse functional and 
mood status as compared to whites 

Taylor et al.23 Transversal Access to services and therapy More imaging tests were recommended for whites. Whites and 
Asians had higher chance of having surgical indication as com-
pared to blacks and Hispanics

Nguyen et al.24 Transversal Access to therapy Hispanics had significant less chance of visiting a pain service as 
compared to whites and blacks

Green et al.25 Transversal Availability of analgesics Areas with predominance of whites had higher chance of analge-
sics as compared to areas of ethnic minorities

Chen et al.26 Transversal Opioids prescription Whites had higher chance of receiving analgesics as compared 
to blacks 

Reyes-Gibby et al.27 Transversal Pain intensity Non-Hispanic and Hispanic blacks had higher risk of having se-
vere pain as compared to non-Hispanic whites. 

Staton et al.28 Transversal Difference between physicians 
and patients estimate of pain

Physicians have twice the chance of underestimating pain of bla-
cks as compared to other races 

Pletcher et al.29 Transversal Opioids prescription Whites had higher chance of receiving opioids as compared to 
Hispanic blacks or Asians

Cohen et al.30 Transversal Acess to dentist Dental service access was more difficult for Hispanics 

Edwards31 Transversal Perception of racial discrimi-
nation

Higher perception for blacks as compared to whites was signi-
ficant

Quazi S et al.32 Transversal Analgesics administration There has been no difference among blacks, whites and Hispa-
nics

Epps, Ware e 
Packard33

Transversal Analgesics wait time Hispanics have waited longer as compared to Americans 

Todd, Samaroo e 
Hoffman34

Retrospective Analgesics administration Hispanics had twice more chance of not receiving analgesics as 
compared to hon-Hispanic whites

Mc Donald35 Retrospective Opioids administration Whites have received significantly more opioids as compared to 
blacks and Hispanics.

Ng B et al.36 Retrospective Morphine prescription Significantly lower for blacks as compared to Hispanics and whi-
tes 

Benson et al.37 Retrospective Analgesics administration and 
other interventions

Interventions were significantly more required for whites as com-
pared to non-whites

Karpman, Del Mar 
& Bay38

Retrospective Analgesics prescription There has been no significant difference between whites and 
Hispanics

Continued...
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attention this subject is receiving from Health Services in the 
last 10 years2. It is observed that, in spite of the increasing con-
cern with pain management in the last decades, the prevalence 
of studies with outcomes of racial discrimination in pain control 
has also increased.
Lack of differentiation between race and ethnicity is observed 
because many studies refer to those terms as synonyms. The 
predominant notion of race in biomedical research has been 
understood as phenotypic characteristics such as color of skin 
and facial characteristics which may be used to classify people in 
genetic subgroups. The concept of ethnicity has been suggested 
as race alternative aiming at not having a strictly biological con-
notation, implying that groups may vary with regard to culture 
and biological pattern54.
The difference between these constructions is very often blurred, 
leading researchers to consider them in a single race/ethnicity 
dimension, which is also justified because data are in general 
collected by self-report, and several respondents consider both 
terms as synonyms54.
As to the term “Hispanic”, the National Health Institute of the 
United States has reported that the terms “Hispanics and Lati-
nos” are used by researchers to all people descendant of Span-
iards, when such people may come from Cuba, Mexico, Puerto 
Rico, South or Central America or other Spanish cultures. It has 
also to be stressed that authors do not justify their choices, do 

not present any pre-established criteria and are not guided by 
a standardized classification. In spite of that, it is a mistake to 
conclude that for not being scientific classifications, but rather 
built and reinforced by social rules, race and ethnicity are of no 
value for research55.
Most are transversal studies and from them, 50% have used med-
ical records data. In this case it is difficult to determine whether 
patients requested less medication for pain, or if patients would 
simply refer less pain. So, pain investigators’ challenge is to de-
termine when and why differences exist.
Notwithstanding confusion variables control in most studies, 
racial discrimination is described by 74% of them; however it 
is understood that such result has to be considered at the light 
of the extreme difficulty to isolate race/ethnicity effects from the 
socioeconomic position which, in the United States, are closely 
intermingled56. Outcomes vary, indicating a limitation in the 
comparison of results.
Black race was discriminated the most (55.8%), followed by His-
panics (53.3%). These results are similar to those observed by 
two literature reviews53-57.
Racial discrimination in pain management may be related to sev-
eral issues. Pain expression and interpretation are affected by their 
meaning. Meaning and behavior may be associated to cultural 
rules, and perception and communication may be impaired when 
health professional and patient ethnicities are different. The ethnic 

Authors Methodologi-
cal Design

Outcome Major results

Todd et al.36 Retrospective Analgesics administration Blacks had lower chance of receiving analgesics as compared to 
whites 

Fuentes, Kohn & 
Neighbor40

Retrospective Analgesics prescription There has been no significant difference between races/ethnicities

Heins et al.41 Retrospective Dose of prescribed opioids Significantly lower for blacks as compared to whites

Glance et al.42 Retrospective Epidural analgesia Hispanic and black females had higher chance of not receiving 
analgesia as compared to non-Hispanic white females

Bijur et al.43 Retrospective Analgesics administration There has been no difference between races/ethnicities

Ranasinghe et al.44 Retrospective Health Insurance, use of inter-
ventionist units

There has been no difference between indigenous and non-indi-
genous

Todd, Lee & 
Hoffman45

Prospective Difference between physi-
cians’ pain estimate and pa-
tients’ reports

There has been no significant difference between races/ethnicities

Bartfield46 Prospective Analgesics administration There has been no significant difference between whites and non-
-whites

Cleeland et al.47 Prospective Analgesics administration More blacks and Hispanics have not received adequate analgesia 
as compared to whites 

Carey e Garrett48 Prospective Radiograph and imaging exa-
ms

Blacks had lower chance of receiving radiographs or imaging exa-
ms as compared to whites 

Green et al.49 Prospective Management according to 
type of pain

There has been no significant difference between races/ethnicities

Rabow & Dibble50 Prospective Pain report and analgesics 
prescription

Blacks have reported more severe pain as compared to whites. 
There has been no significant difference in opioid prescription

Miner et al.51 P ro s p e c t i v e 
observational

Difference between physicians 
and patients pain estimate

Perception of exaggerated symptoms was higher among Ameri-
cans.

Bijur et al.52 Prospective Analgesics administration There has been no significant difference between races/ethnicities

Table 1. Summary of major aspects of selected articles – continuation
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stereotype may also interfere with health professionals’ ability to 
reliably evaluate pain. So, for a number of reasons, professionals 
are at risk of undervaluing pain of patients of other cultures.
Although differences in pain management based on race and eth-
nicity are common themes in pain studies, there is little evidence 
to explain why these differences exist24. Possible explanations 
include heath caregivers’ racism, language and cultural barrier 
impairing communication, socioeconomic factors which affect 
ethnic minorities and gaps in the understanding how to reliably 
evaluate pain. Until such aspects are not further understood, it 
will be difficult to develop strategies to eliminate ethnic and ra-
cial differences in pain management2.
Research on culturally and linguistically-sensitive pain evalua-
tion tools and studies about quality assistance of social and eth-
nic minorities experiencing pain are needed24. Authors suggest 
that one initiative to minimize racial discrimination in pain 
management could be the implementation of protocols to as-
sist patients in health services58. Another important aspect to be 
considered is the need for discussions during health profession-
als’ qualification, allowing the analysis of prejudices influencing 
assistance provided.
A limitation of this study might be the fact that studies were al-
most totally carried out in the United States, restricting a broader 
analysis about possible differences in assistance to painful pa-
tients according to their racial/ethnic condition.

CONCLUSION

Racial discrimination was identified in most selected studies, be-
ing the black race the most discriminated, followed by Hispanics. 
Most common outcome was related to analgesics prescription. It 
was observed that caregivers’ behavior contributes for ethnic/racial 
discrimination in pain management. It is believed that the find-
ings of this study may be correlated to the assistance to painful 
patients in Brazil, considering the racial diversity of our country.
Our results point to the need for further studies on this sub-
ject in other countries different from the United States and to 
the importance of the reflection about the influence of cultural 
differences on care assistance during the qualification of health 
professionals.
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ABSTRACT

BACKGROuNd ANd OBJECTIvES: Allodynia is a pain in-
duced by stimuli which normally do not induce pain; it is caused 
by changes in sensory specificity. Acupuncture may be used for 
neuropathic pains such as allodynia or hyperalgesia. However, 
most studies in this area are in animal models. This study aimed at 
reporting the first case of efficacy of the association of acupuncture 
and amitriptyline in human being with tactile ear allodynia.
CASE REPORT: Female patient, 46 years old, complaining of par-
oxysmal pain, in shock, triggered by touch on the right concha of the 
ear, irradiating to ipsilateral fundus, as a consequence of epidermoid 
carcinoma excision in cranial posterior fossa six years ago. Other 
sequelae of such surgery were right central facial paralysis and left 
hemiparesis; however they were not her current complaint. Previ-
ously, paroxysmal pain had been only partially controlled with ami-
triptyline, being patient then referred for tentative treatment with 
acupuncture. Two acupuncture points were selected by the manual 
technique, together with the maintenance of previous amitriptyline. 
There has been pain decrease, being that at fifth consultation patient 
has withdrawn the use of amitriptyline on her own. Pain had totally 
regressed after the seventh consultation.
CONCLuSION: Acupuncture was effective to treat allodynia, 
with no symptoms recurrence even after six months without in-
tervention or drug use. For being the first report of this associa-
tion in human beings, specifically for allodynia, further studies 
are needed.
Keywords: Acupuncture, Amitriptyline, Earache, Therapy with 
acupuncture, Touch.
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RESUMO

JuSTIFICATIvA E OBJETIvOS: Alodínia é uma dor provo-
cada por estímulos que normalmente não gerariam dor; causada 
por alterações da especificidade sensorial. A acupuntura pode 
ser usada para dores neuropáticas como a alodínia ou hiperal-
gesia. Entretanto, a maioria dos estudos na área são em modelos 
animais. O objetivo deste estudo foi relatar o primeiro caso de 
eficácia da associação entre acupuntura e amitriptilina em um ser 
humano com alodínia tátil auricular. 
RELATO dO CASO: Paciente do gênero feminino, 46 anos, 
queixando de dor paroxística, em choque, desencadeada por 
toque na região de concha do pavilhão auricular direito, irradi-
ando-se para fundo de olho ipsilateral, decorrente da excisão de 
carcinoma epidermoide em fossa posterior do crânio havia seis 
anos. Outras sequelas daquela cirurgia foram a paralisia facial 
direita de origem central e hemiparesia esquerda; entretanto, não 
constituíam a queixa atual. Previamente, a dor paroxística havia 
sido controlada apenas parcialmente com amitriptilina, sendo a 
paciente então encaminhada para tentativa de tratamento com 
acupuntura. Foram selecionados dois pontos de acupuntura pela 
técnica manual concomitantemente à manutenção da amitrip-
tilina prévia. Verificou-se diminuição da sintomatologia álgica, 
sendo que na quinta consulta a paciente suspendeu o uso da ami-
triptilina por conta própria. Após a sétima consulta foi observada 
a completa regressão da dor.
CONCLuSÃO: A acupuntura mostrou-se eficaz no tratamento 
da alodínia, não havendo retorno da sintomatologia mesmo após 
seis meses sem intervenção ou uso do fármaco. Por ser o primeiro 
relato dessa associação em ser humano, especificamente para a 
alodínia, mas mais estudos são necessários.
descritores: Acupuntura, Amitriptilina, Dor de orelha, Tato, 
Terapia por acupuntura.

INTRODUCTION

Peripheral innervation injuries may result in chronic neuro-
pathic pain characterized by spontaneous sensation of burn-
ing, hyperalgesia or allodynia. Allodynia is a neuropathic 
symptom, defined as pain induced by stimuli which normally 
would not induce pain, and may also be generated by sensory 
specificity changes.
It has been shown that neuropathic pain does not respond to 
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conventional analgesics, so additional approaches, such as acu-
puncture, are often used1.
Acupuncture involves stimulation of specific body areas, called 
acupoints, by means of various techniques, including the inser-
tion of fine needles through skin surface, followed by manual or 
electrical manipulation. Acupuncture has been used for a long 
time by the Traditional Chinese Medicine (TCM). Studies have 
shown that it is effective to relieve chronic pain1.
This study aimed at reporting the first case of efficacy of the as-
sociation of acupuncture and amitriptyline in human being with 
tactile ear allodynia.

CASE REPORT

Female patient, 46 years old, referred by the physiatrist to 
the Ambulatory of Acupuncture in Orofacial Pain, School of 

Figure 1. Triple energizer (TE) meridian and wrist ankle technique are-
as represented at the side of the face. Different wrist ankle technique 
areas are represented by vertical strips. TE meridian pathway is repre-
sented by the line. Points on the line represent different TE meridian 
acupoints

Table 1. Patient’s pain graduation along treatment

Consultation date PVS pre PVS post

11/22/12 8 2

11/29/12 9 6

03/07/13 10 4

03/14/13 9 0

03/21/13 0 0

04/04/13 8 0

04/11/13 2 0

04/18/13 0 0

04/25/13 0 0

05/02/13 0 0

08/29/13 * 0

11/21/13 ** 0
PVS: pain verbal scale reported before and after acupuncture in respective 
consultations. *Control 3 months after acupuncture. **Control 6 months after 
acupuncture.

Figure 2. Sequence of movements previously precluded by allodynia
In the fourth consultation patient could touch the ear again (A), also bending (B) and pulling (C) it.

Medicine, University of São Paulo, to treat paroxysmal, shock 
pain, triggered by touching the concha of the right ear, irra-
diating to the ipsilateral fundus. Patient had also other symp-
toms, such as right face paralysis of central origin and left 
hemiparesia. All symptoms had started six years ago, caused 
by the excision of epidermoid tumor in posterior skull fossa. 
Before being referred to acupuncture, patient was pharmaco-
logically treated with amitriptyline (50 mg/day) in the first 12 
months and then maintained with 25 mg/day in subsequent 
60 months, with adverse effect of sleepiness and poor pain 
modulation result. In the last 12 months patient reported 
worsening of pain.
We decided to maintain amitriptyline (25 mg/day) simultane-
ously with acupuncture, having selected the Triple Energizer3 
(TE3) acupoint, together with the Wrist Ankle Technique in 
wrist area 4, both for encompassing the pain area (Figure 1) and 
for its indication according to TCM.
Patient’s evolution was evaluated at every consultation by the 
pain verbal scale (PVS) pre and post acupuncture. Pain improve-
ment can be seen in table 1.
Already in the fourth consultation relief has allowed patient to 
touch the region again (Figure 2).
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At fifth consultation, patient, by herself, has definitively in-
terrupted amitriptyline without pain relapse.
After the seventh consultation there has been total pain re-
gression, which was maintained during the next six control 
months.

DISCUSSION

Neuropathic pain is a complex phenomenon involving 
pathophysiological mechanisms both in the central and 
peripheral nervous systems. The exact neuropathic pain 
mechanism and the inter-relationship among such mecha-
nisms, signs and symptoms is not totally explained, as well 
as there is no consensual therapy, making it a difficult to 
treat chronic disease1.
Acupuncture analgesic mechanisms have been widely ex-
plored since the 1970s. Preliminary studies have proven 
that acupuncture promotes endogenous opioids release 
(β-endorphin, encephalin, endorphin and dynorphin). In 
addition to endogenous opioids, serotonin is also pointed 
as one of acupuncture action mechanisms2. Descending se-
rotoninergic inhibitory pathway is suggested as important 
acupuncture analgesic mechanism, collaborating with en-
dogenous opioids.
TE3 acupoint is located in the dorsal surface of the hand, 
in a depression between the 4th and 5th metacarpi, close to 
metacarpophalangeal joint and some of its functions in 
TCM are: elimination of external pathogenic factors, such 
as wind and heat; meridian clearing; benefit ears; clear mind 
and vision; regulate and stimulate circulation Qi and circu-
late stagnated liver Qi.
The area 4 (Upper 4) of the wrist ankle technique is a strip 
going through the side of the trunk, in its Yang part, which 
encompasses head, ear, mastoid process, side of the neck, 
temporomandibular joint (TMJ) and lateral face of radius, 
in forearm dorsum, the needling point of it is in the large 
bowel meridian, two tsun (Chinese inches) above the wrist3. 
As to the use of area 4, old TCM texts already described the 
use of skin meridians (PiBu) to treat pain and other neuro-
logical problems. These meridians are superficially aligned 
and closely related to primary meridians. In addition, skin 
and central nervous system have the same embryo origin and 
for this reason skin meridians are commonly used to treat 
pain and other neurological diseases3.
In behavioral studies using different points also indi-
cated for neuropathies, tactile allodynia was significantly 
improved by the Stomach 36 (ST36) acupoint, however 
not so effective with Spleen9 (SP9). Thermal allodynia to 
cold has been inhibited by SP9, but not by ST36. These 
results show that acupuncture efficacy for neuropathic 
pain depends on pain characteristics. Electrophysiological 
studies with neuropathic rats have shown that dorsal root 
Aβ fibers response to mechanical stimulation (Von Frey 
Filament Test) and to cold stimulation (Acetone) were de-
creased by acupuncture both with ST36 and SP9. These re-
sults indicate that both types of allodynia may be inhibited 

by both acupuncture points. According to these results, 
acupuncture may be an effective treatment to relieve neu-
ropathic pain1.
Manual acupuncture unilaterally applied, be it by isolated 
(SP6 or ST36) or associated points (SP6 + ST36), was as 
efficient as gabapentin (30 mg/day) to decrease mechani-
cal sensitivity when induced by spinal nerves ligation (SNL) 
in rats4. These effects were seen both in the acute phase (5 
days after SNL) and in the subchronic phase (14 days after 
SNL), being transient in both cases and reversible by nalox-
one without tolerance effects. The durability of this effect is 
increased by adding the number of needles (SP6 + ST36)4. 
Such fact may be explained by the concept of acupuncture 
“dose”5.
So, it is supposed that the association of TE3 acupoints with 
wrist area 4 would produce a summation effect (increased 
acupuncture “dose”), contributing for the maintenance of 
lack of tactile allodynia even during the follow-up period 
without intervention.
The association of manual acupuncture effects and amitrip-
tyline may have also contributed for the end of pain and 
maintenance of the effect in the 6 follow-up months after 
the end of treatment. Antidepressants such as amitripty-
line are used in neuropathies6 for potentiating the effect 
of endogenous opioid mechanisms and for increasing pain 
inhibitory pathways activity, especially serotoninergic and 
noradrenergic pathways6,7. Such mechanisms have possibly 
potentiated those produced by manual acupuncture: acti-
vation of descending inhibitory system8 and involvement 
of peptides and opioid receptors9. Summation effects of 
amitriptyline and low-level electroacupuncture have been 
already proven in animal models, including by converting 
animals non-responders to acupuncture into responders10.
So, initially the association of acupuncture and amitripty-
line and then acupuncture alone (since the patient has with-
drawn amitriptyline by herself ), were effective to eliminate 
allodynia-induced pain during the 12 follow-up months. 
Therapy effect was considered gradual and cumulative. Af-
ter six months without intervention, symptoms have not 
relapsed.
Acupuncture protocols applied to the patient are already 
consubstantiated and indicated by textbooks and scientific 
papers. However, both pain elimination in the 12 follow-
up months (in general not reported in allodynia treatments 
with acupuncture) and patient’s decision to withdraw ami-
triptyline without informing professionals assisting her, 
make this case report unique.

CONCLUSION

It is suggested that from now on studies conceived through 
methodologies with higher strength in the pyramid of 
scientific evidences are developed to unveil neurophysiologic 
mechanisms involved in tactile allodynia improvement 
via manual acupuncture alone or in association with 
amitriptyline.



239

Manual acupuncture associated with amitriptyline for treatment of tactile 
allodynia at concha of the ear: case report and 12-month follow up

Rev Dor. São Paulo, 2014 jul-sep;15(3):236-9

REFERENCES

1. Cha MH, Choi JS, Bai SJ, Shim I, Lee HJ, Choi SM, et al. Antiallodynic effects of 
acupuncture in neuropathic rats. Yonsei Med J. 2006;30;47(3):359-66.

2. Lin JG, Chen WL. Acupuncture analgesia: a review of its mechanisms of actions. Am 
J Chin Med. 2008;36(4):635-45.

3. Wen TS. Manual Terapêutico de Acupuntura. Barueri: Manole; 2008.
4. Cidral-Filho FJ, da Silva MD, Moré AO, Córdova MM, Werner MF, Santos AR. 

Manual acupuncture inhibits mechanical hypersensitivity induced by spinal nerve li-
gation in rats. Neuroscience. 2011;193:370-6.

5. White A, Cummings M, Barlas P, Cardini F, Filshie J, Foster NE, et al. Defining an 
adequate dose of acupuncture using a neurophysiological approach--a narrative review 

of the literature. Acupunct Med. 2008;26(2):111-20.
6. Sindrup SH, Jensen TS. Efficacy of pharmacological treatments of neuropathic pain: 

an update and effect related to mechanism of drug action. Pain. 1999;83(3):389-400.
7. Tura B, Tura SM. The analgesic effect of tricyclic antidepressants. Brain Res. 

1990;518(1-2):19-22.
8. Takeshige C, Sato T, Mera T, Hisamitsu T, Fang J. Descending pain inhibitory system 

involved in acupuncture analgesia. Brain Res Bull. 1992;29(5):617-34.
9. Chen XH, Han JS. All three types of opioid receptors in the spinal cord are important 

for 2/15 Hz electroacupuncture analgesia. Eur J Pharmacol. 1992;211(2):203-10.
10. Fais RS, Reis GM, Rossaneis AC, Silveira JW, Dias QM, Prado WA. Amitriptyline 

converts non-responders into responders to low-frequency electroacupuncture-indu-
ced analgesia in rats. Life Sci. 2012;91(1-2):14-9.



INSTRUCTIONS TO AUTHORS

Revista dor Pesquisa Clínica e Terapêutica (Revista dOR, printed ver-
sion: ISSN 1806-0013; electronic version: ISSN 231777-6393) is the 
multidisciplinary medical journal of the Brazilian Society for the Study of 
Pain (SBED). This is a journal focusing on the study of pain in clinical and 
research contents, gathering scientists, physicians, dentists, veterinaries, epi-
demiologists, psychologists, physiotherapists and other health professionals 
aiming at publishing their basic or applied research in this area of knowl-
edge. Articles are of full responsibility of the authors and its periodicity is 
quarterly. All submitted papers are reviewed and the journal follows the 
Uniform Requirements for Manuscripts submitted to Biomedical Journals 
(International Committee of Medical Journal Editors – ICMJE).
Submitted articles are sent to 2-4 reviewers, who are asked to return 
their evaluation within 20 days. After receiving the opinion, authors 
have 15 days to answer to reviewers’ suggestions. Articles with no an-
swer within six months shall be resubmitted. As many reviews as neces-
sary shall be carried out and the final approval decision will depend on 
the reviewers and the editor. Authors are asked to present guarantees 
that no material violates existing copyrights or the rights of third par-
ties. Revista Dor follows the Editorial Policy Statements of the Council 
of Science Editors – CSE. Addition information about ethic and mis-
behavior aspects may be found in the website (http://www.dor.or.br/
revista-dor) or by the online submission system.

GENERAL INFORMATION 
Articles shall be submitted online: http://www.sgponline.com.br/dor/
sgp, including the Copyright Assignment document duly signed by the 
author(s). A submission letter shall be forwarded together with manu-
script files with information about originality, conflicts of interest or 
sponsoring, as well with the statement that the article is not currently 
being evaluated by other journal nor has been previously published. The 
letter shall also state that Revista Dor shall have the exclusive right of 
publication of the article, if accepted, and that ethics aspects are re-
spected in case of studies involving animals or humans. 
Articles may be submitted in Portuguese, English and Spanish, however 
the printed publication shall be in the original language of submission 
and the electronic publication shall be in Portuguese and English. Au-
thors are responsible for stating conflicts of interests in the manuscript 
itself, as well as to acknowledge financial support, when applicable.

Final Correction and Approval for Publication: When accepted, ar-
ticles shall be sent to the editorial processing, which shall take place 
within 5 days, and then submitted to authors in the PDF format for 
their final approval, before being forwarded for publication and print-
ing. Authors shall have 3 days to approve the final PDF.
 
WAYS TO SuBMITT PAPERS
Submitted manuscripts shall be followed by a Submission Letter with 
the following data: originality, conflicts of interests, financing, that the 
article is not being evaluated by other journal and has not been previ-
ously published. This letter shall also have the information that Revista 
Dor shall have the exclusive right of publication of the article, if ac-
cepted, and that ethic aspects are respected in case of studies involving 
animals or humans.
The manuscript shall have the following items:

1. Cover page:
Title: The title shall be short, clear and concise to help its classification. 
When necessary, a subtitle may be used. The title shall be sent in Por-
tuguese and English.
Author(s): Complete name(s) of author(s) and affiliations. Please indi-
cate the institution where the study was carried out.

Author for correspondence: Name, address, phone, fax and electronic 
address.
Sponsoring source: (if applicable).

2. Structured abstract, with no more than 250 words. For Research 
articles and Clinical Trials, please include: Background and Objectives, 
Methods, Results and Conclusion. For case reports, please include: Back-
ground and Objectives, Case Report and Conclusion. For review articles, 
please include: Background and Objectives, Contents and Conclusion. 
Please include up to 6 keywords. We recommend the use of Bireme’s 
Health Sciences Descriptors – DeCS, available at http://decs.bvs.br/.

3. Abstract: the English version of the abstract shall be forwarded to-
gether with the article. Please include up to 6 keywords.

4. Body of text: Organize the text according to the types of below-de-
scribed articles. In original articles with humans or animals ethic aspects 
shall be informed in addition to the number of the Institution’s Ethics 
Committee process. Acknowledgments to other collaborators may be 
mentioned at the end, before the references.

TYPES OF ARTICLES
The submission of experimental or clinical research articles, with hu-
mans or animals, implies that authors have obtained approval from the 
relevant Ethics Committee and that they comply with the Declaration 
of Helsinki. This type of statement shall be included in the chapter 
“Methods”.
For all articles including information about patients or clinical pictures, 
the written and signed consent from each patient or relative shall be 
obtained to be forwarded to the journal with the submission process.
Generic drug names shall be used. When trade names are used in the re-
search, these names shall be included in brackets in the chapter “Meth-
ods”.

1. Original Articles
Introduction – this section shall briefly describe the scope and pre-
vious evidence-based knowledge for the design of the research, based 
on subject-related references. At the end, the research objective shall be 
clearly stated.
Methods – shall include study design, sample selection processes, ethic 
aspects, exclusion and inclusion criteria, clear description of interven-
tions and methods used, in addition to data analysis as well as sample 
power and applied statistical tests.
Results – shall be objectively described, further explained with figures 
and tables when needed. Analyses carried out and their results shall be 
included.
discussion – this section shall discuss research results at the light of pre-
vious knowledge published by scientific, duly mentioned sources. This 
section may be divided in sub-chapters. Please include study limitations 
and close with the conclusion of the paper. Whenever possible, include 
clinical implications and information about importance and relevance 
of the study.
Acknowledgments – acknowledgments to collaborators, among others, 
may be mentioned in this section, before references.
References – shall be formatted according to Vancouver standards 
(http://www.jcmje.org).
Figures and Tables – shall be sent separately from the text of the article 
in a format allowing for edition.

2. Case reports
Case reports with relevance and originality are invited to be submitted 
to Revista Dor. A limit of 1800 words shall be respected. Findings shall © Sociedade Brasileira para o Estudo da Dor



be clearly presented and discussed at the light of scientific literature, 
mentioning references. The body of the text shall contain: Introduction, 
Case Report, Discussion, Acknowledgments and References. Figures 
and tables illustrating the text may be included.

3. Review Articles
Literature reviews on relevant pain subjects, with literature critical re-
view and systematically carried out are welcome. They shall contain no 
more than 3000 words and be structured as follows: Introduction, Lit-
erature Review, Conclusion and References.

4. Letters
Letters or comments to any published article shall be sent to the journal, 
with no more than 400 words and up to 5 references.

REFERENCES
Revista Dor adopts the “Vancouver Standards” (http://www.jcmje.org) 
as style to format references. These shall be presented in the text in nu-
merical sequential order in superscript. Unpublished papers shall not 
be mentioned and preferably avoid mentioning abstracts presented in 
scientific events. References older than 5 years shall be mentioned if 
fundamental for the article. Articles already accepted for publication 
may be mentioned with information that they are in publication pro-
cess. Up to six authors may be mentioned and, if there are more, include 
et al. after the names. Journal title shall be abbreviated.

Examples of references

Journal articles:
- 1 author - Wall PD. The prevention of postoperative pain. Pain. 
1988;33(1):289-90.
- 2 authors - Dahl JB, Kehlet H. The value of pre-emptive analgesia in 
the treatment of postoperative pain. Br J Anaesth. 1993;70(1):434-9.
- More than 6 authors - Barreto RF, Gomes CZ, Silva RM, Signorelli 
AA, Oliveira LF, Cavellani CL, et al. Pain and epidemiologic evaluation 
of patients seen by the first aid unit of a teaching hospital. Rev Dor. 
2012;13(3):213-9.

Article with published erratum:
Sousa AM, Cutait MM, Ashmawi HA. Avaliação da adição do tramadol 
sobre o tempo de regressão do bloqueio motor induzido pela lidocaína. 
Estudo experimental em ratos Avaliação da adição do tramadol sobre o 
tempo de regressão do bloqueio motor induzido pela lidocaína. Estudo 
experimental em ratos. Rev Dor. 2013;14(2):130-3. Erratum in: Rev 
Dor. 2013;14(3):234.

Supplement article:
Walker LK. Use of extracorporeal membrane oxygenation for preopera-
tive stabilization of congenital diaphragmatic hernia. Crit Care Med. 
1993;2(2Suppl1):S379-80.

Book:
Doyle AC, editor. Biological mysteries solved. 2nd ed. London: Science 
Press; 1991. 477- 80p.

Book chapter:
Lachmann B, van Daal GJ. Adult respiratory distress syndrome: animal 
models. In: Robertson B, van Golde LMG, editores. Pulmonary surfac-
tant. Amsterdam, 2nd ed. Batenburg: Elsevier; 1992. 635-63p.

ILLuSTRATIONS ANd TABLES
All illustrations (including figures, tables and pictures), as well as tables 
shall be compulsorily mentioned in the text in the preferred place for 
their inclusion. Please number them in Arabic numbers. All shall have 
title and captions. Please use pictures and figures in black and white and 
restrict their number to a maximum of three. The same results shall not 
be expressed by more than one illustration. Graphic signs used in tables 
or figures shall have their correlation mentioned as footnote. Figures 
and tables shall be sent separately from the text and in format allowing 
for edition, according to the following recommendations.

digital Format
Submission Letter, Manuscript and Figures shall be forwarded in DOC 
format (Windows Word standard); figures in bars or lines and tables 
shall be forwarded in Excel (extension XLS). Pictures shall be digitalized 
with minimum resolution of 300 DPI, in JPEG format. Please do not 
insert illustrations in the body of the text; each illustration shall have its 
individual file. Article name shall express type and numbering of illus-
tration (Figure 1, Table 1, for example). Illustrations titles and captions, 
duly numbered, shall be included at the end of the manuscript. Copies 
or reproductions of other publications shall be allowed only after attach-
ment of express authorization of the Editing Company or of the Author 
of the original article.

Ethics:
When reporting experiments with human beings, please indicate 
whether procedures were in compliance with ethic standards of the 
Committee in charge of the human experiment (institutional or re-
gional), and with the Declaration of Helsinki from 1975, amended in 
1983. The number of the Research Ethics Committee approval shall 
be mentioned.

Registry of Clinical Trial:
Revista Dor respects World Health Organization and International 
Committee of Medical Journal Editors – ICMJE policies for the reg-
istry of clinical trials, acknowledging the importance of such initiatives 
for international disclosure of information about clinical research with 
open access. So, as from 2012, preference shall be given for the publi-
cation of articles or studies previously registered before a Platform of 
Clinical Trials Registry meeting the requirements of the World Health 
Organization and of the International Committee of Medical Journal 
Editors. The list of Platforms of Clinical Trials Registry may be found 
at http://www.who.int/ictrp/en, from the International Clinical Trials 
Registry Platform (ICTRP). Among them there is the Brazilian Registry 
of Clinical Trials (ReBEC), which is a virtual platform with free access 
for the registry of experimental and non-experimental studies carried 
out with human beings, in process or finalized, by Brazilian and foreign 
researchers, which may be accessed at http://www.ensaiosclinicos.gov.
br. The registry number of the study shall be published at the end of 
the abstract.

use of Abbreviations:
Abbreviations should be kept to a minimum and shall not be used in ti-
tles or abstracts. When long expressions have to be repeated, it is recom-
mended that their uppercase initials replace them after their first men-
tion in the text, which shall be followed by the initials in brackets. All 
abbreviations in tables and figures shall have their meaning explained 
as footnote.



CBDOR
11o Congresso Brasileiro de Dor

03 a 06 de setembro de 2014
Centro de Convenções Frei Caneca

São Paulo - SP

110

Evidência e Prática Clínica
Realização Organização

ANUNCIO_21x28_11-CBDOR_12-12-13.indd   1 12/12/2013   16:31:00








