
vol 15 • nº 4 • Oct/Nov/Dec • 2014



  EFICÁCIA E  ACESSO  PARA O TRATAMENTO 
DA FIBROMIALGIA E DOR NEUROPÁTICA1-4

Apresentações PREBICTAL®     Referência

75
mg

14 cápsulas R$ 35,43 R$ 54,52

28 cápsulas R$70,87 R$ 109,03

150
mg

14 cápsulas R$ 54,33 não comercializado

28 cápsulas R$ 108,68 R$ 167,20

75 mg 150 mg

75 mg 150 mg

75 mg 150 mg

75 mg 150 mg

voltar a sentir

®     Referência

35% 
MAIS ACESSÍVEL4

POSOLOGIA
RECOMENDADA

CASO
NECESSÁRIO

CASO
NECESSÁRIO

DIA 1 DIAS 3-7 DIAS 10-15

2x/dia
75mg

2x/dia
150mg

2x/dia
300mg

Referências Bibliográfi cas: 1. Mark P. Jensen, PhD, Marci J. Chodroff, MD and Robert H. Dworkin, PhD.  The impact of neuropathic pain on health-related quality of life Review and 
implications. Neurology April 10, 2007 vol. 68 no. 15:1178-1182. 2. Baidya DK, Agarwal A, Khanna P, Arora MK. Pregabalin in acute and chronic pain. J Anaesthesiol Clin 
Pharmacol. 2011 Jul; 27(3):307-14. PubMed PMID: 21897498; PubMed Central PMCID: PMC3161452. 3. Boomershine CS. Pregabalin for the management of fi bromyalgia 
syndrome. J Pain Res. 2010 Jun 22; 3:81-8. PubMed PMID: 21197312; PubMed Central PMCID: PMC3004647. 4. Publicado em Revista Kairos: Abril/2014. 5. Clin Ther. 
2010 Dec; 32(14):2370-85. Effi cacy and tolerability of pregabalin using a fl exible, optimized dose schedule in Korean patients with peripheral neuropathic pain: a 10-week, 
randomized, double-blind, placebo-controlled, multicenter study. Moon DE, Lee DI, Lee SC, Song SO, Yoon DM, Yoon MH, Kim HK, Lee YW, Kim C, Lee PB.
PREBICTAL® (pregabalina). Cápsulas. Embalagem com 14 ou 28 cápsulas de 75mg e 150mg. Indicações: Prebictal® (pregabalina) é indicado para o tratamento da dor 
neuropática em adultos; na epilepsia como terapia adjunta das crises parciais, com ou sem generalização secundária, em pacientes a partir de 12 anos de idade; para 
o tratamento do Transtorno de Ansiedade Generalizada (TAG) em adultos. Contraindicações: Prebictal® (pregabalina) é contraindicado a pacientes com hipersensibilidade 
conhecida à pregabalina ou a qualquer componente da fórmula. Advertências e Precauções: Pacientes com problemas hereditários raros de intolerância à galactose, defi ciência 
de lactase de Lapp ou ma-absorção de glicose-galactose não devem utilizar Prebictal®. Categoria de risco na gravidez: C. Este medicamento não deve ser utilizado por mulheres 
grávidas sem orientação médica. Prebictal® pode produzir tontura e sonolência que, portanto, podem prejudicar a habilidade de dirigir e operar máquinas. Os pacientes 
devem ser aconselhados a não dirigir, operar máquinas complexas, ou se engajar em outras atividades potencialmente perigosas até que se saiba se este medicamento afeta a 
sua capacidade de executar tais atividades. Interações Medicamentosas: A coadministração de pregabalina com os contraceptivos orais noretisterona e/ou etinilestradiol não 
infl uencia a farmacocinética de qualquer um dos agentes no estado de equilíbrio. A pregabalina pode potencializar os efeitos do etanol e do lorazepan. Doses orais múltiplas de 
pregabalina coadministrada com oxicodona, lorazepam ou etanol não resultaram em efeitos clinicamente importantes sobre a respiração. A pregabalina parece ser aditiva no 
prejuízo da função cognitiva e da coordenação motora grosseira causados pela oxicodona. Reações Adversas: As reações adversas mais frequentemente notifi cadas foram tontura 
e sonolência. As reações adversas foram, em geral, de intensidade leve a moderada. Em todos os estudos controlados, o índice de descontinuação devido a eventos adversos foi 
de 13% para pacientes recebendo pregabalina e de 7% para pacientes recebendo placebo. As reações adversas mais comuns que resultaram em descontinuação nos grupos de 
tratamento com pregabalina foram tontura e sonolência. Posologia: Prebictal® deve ser utilizado por via oral. A dose inicial recomendada de Prebictal® é de 75mg duas vezes ao 
dia (150mg/dia), com ou sem alimentos. Em estudos clínicos, a efi cácia da pregabalina foi demonstrada em pacientes que receberam uma faixa de 150 a 600mg/dia. Com 
base na resposta individual e na tolerabilidade do paciente, a dose poderá ser aumentada para 150mg duas vezes ao dia após um intervalo de 3 a 7 dias e, se necessário, até 
uma dose máxima de 300mg duas vezes ao dia após mais uma semana. VENDA SOB PRESCRIÇÃO MÉDICA. SÓ PODE SER VENDIDO COM RETENÇÃO DA RECEITA. Reg. 
MS – 12214.0082. SAC: 0800-166575. Informações adicionais disponíveis aos profi ssionais de saúde mediante solicitação à Zodiac Produtos Farmacêuticos S.A. - Edifício 
Berrini 500 – Praça Professor José Lannes, 40 – CEP 04571-100 – São Paulo-SP. DUR 23/03/12. Lyrica ® é uma marca registrada da Pfi zer.
SE PERSISTIREM OS SINTOMAS, O MÉDICO DEVERÁ SER CONSULTADO. PREBICTAL® É UM MEDICAMENTO. DURANTE SEU USO, NÃO DIRIJA VEÍCULOS OU OPERE 
MÁQUINAS, POIS SUA AGILIDADE E ATENÇÃO PODEM ESTAR PREJUDICADAS.

Contraindicação: hipersensibilidade conhecida a qualquer componente da formulação.
Interação Medicamentosa: Pode potencializar os efeitos de bebidas alcoólicas e de lorazepam.

  NEUROPATIA DIABÉTICA    NEUROPATIA PÓS-HERPÉTICA    RADICULOPATIA

INDICAÇÕES2,3,5

      FIBROMIALGIA

      DOR NEUROPÁTICA

Zodiac Produtos Farmacêuticos S.A.
Edifício Berrini 500 – Praça Professor José Lannes, 40

CEP 04571-100 – São Paulo - SP

Informações adicionais disponíveis aos profi ssionais da saúde mediante solicitação à Zodiac Produtos Farmacêuticos S.A.
Este material é de uso exclusivo dos representantes da Zodiac Produtos Farmacêuticos S.A.

ZO-0024-14A - Anúncio Prebictal.indd   1 28/04/14   10:39



Revista

Pesquisa, Clínica e Terapêutica
DOR

Revista da
Sociedade Brasileira
para o Estudo da Dor

Volumen 15 – nº 4
October to December, 2014 

Trimestral Publication 

SBED DIRECTORY 
Biennium 2013-2014 

President 
José Tadeu Tesseroli de Siqueira 

Vice-President 
Durval Campos Kraychete 

Scientific Director 
Alexandre Annes Henriques 

Administrative Director 
Irimar de Paula Posso 

Treasurer 
Patrick Stump 

Secretary 
Monica L. Andersen

Sociedade Brasileira
para o Estudo da Dor

Av. Conselheiro Rodrigues Alves, 937 
Cj. 2 – Vila Mariana

04014-012 São Paulo, SP
Fone/Fax: (55) 11 5904-2881/3959

www.dor.org.br
E-mail: dor@dor.org.br 

Quotations of Revista Dor, Pesquisa, 
Clínica e Terapêutica shall be  

abbreviated to Rev Dor

Rev Dor is not responsible 
whatosever by opinions.

Advertisements published in this edition do no
generate conflict of intestests.

Indexada na LatindexIndexada na LILACSIndexada na SciELO

Publication edited and produced by
MWS Design – Phone: (055) 11 3399-3038 

Journalist In Charge
Marcelo Sassine - Mtb 22.869

Art Editor
Anete Salviano

SUMMARY

EDITORIAL
The importance of ad hoc reviewers _________________________________________243
A importância dos revisores ad hoc
João Batista Santos Garcia

ORIGINAL ARTICLES
Effect of interferential current of different amplitude-modulated frequencies, on threshold 
and number of accommodations on healthy painless individuals _________________245
Efeito da corrente interferencial de diferentes frequências moduladas pela amplitude 
no limiar e número de acomodações em indivíduos saudáveis sem dor
Beatriz Gavassa de Araújo, Karina Maria Filipin, Tathiane Pasqualli, Lucinéia de Fátima 
Chasko Ribeiro, Gladson Ricardo Flor Bertolini 

Fibromyalgia syndrome treated with the structural integration Rolfing® method _____248
Síndrome fibromiálgica tratada com o método Rolfing® de integração estrutural 
Paula Stall, Manoel Jacobsen Teixeira 

Swiss ball to relieve pain of primiparous in active labor _________________________253
A bola suiça no alivio da dor de primigestas na fase ativa do trabalho de parto
Rubneide Barreto Silva Gallo, Licia Santos Santana, Alessandra Cristina Marcolin, Silvana 
Maria Quintana 

Prevalence of neuropathic pain and associated factors in diabetes mellitus type 2 patients 
seen in outpatient setting _________________________________________________256
Prevalência de dor neuropática e fatores associados em portadores de 
diabetes mellitus tipo 2 atendidos em ambulatório médico
Josué Cortez, Camila Reis, Yuri Cardoso, Artur Onofre, Anna Paula Piovezan 

Pressure pain endurance in women with fibromyalgia __________________________260
Amplitude de dor à pressão em mulheres com fibromialgia
Rodrigo Pegado de Abreu Freitas, Sandra Cristina de Andrade, Ranulfo Fiel Pereira Pessoa de 
Carvalho, Maria Bernardete Cordeiro de Sousa 

Teaching of Nursing interventions as non-pharmacological strategy for pain relief ___264
O ensino de intervenções de Enfermagem como estratégia não farmacológica para alívio da dor
Flávia Alves Ribeiro Monclùs Romanek, Maria do Carmo Querido Avelar

Clinical topographic analysis of neuropathic pain in patients admitted in a center of 
multidisciplinary treatment _______________________________________________267
Análise clínico-topográfica da dor neuropática de pacientes admitidos 
em um centro de tratamento multidisciplinar
David Ribeiro dos Santos, Adriana do Carmo Gentil Fornel, Ana Flávia Bezerra, Janaína 
Duarte, Stela Márcia Draib Gervásio

Functional capacity and physical activity level in failed back surgery syndrome 
patients _______________________________________________________________271
Capacidade funcional e nível de atividade física em pacientes 
com síndrome dolorosa pós-laminectomia lombar
Malu Cristina de Araújo Montoro Lima, Joice Mara Facco Stefanello, Birgit Keller, Daniel 
Benzecry de Almeida, Ricardo Weigert Coelho



SCIENTIFIC EDITOR
João Batista Santos Garcia 

Federal University of Maranhão, São Luiz, MA – Brazil. 

ExECuTIvE EDITOR
Silvia Regina Dowgan Tesseroli de Siqueira

University of São Paulo, São Paulo, SP – Brazil.

EDITORIAL COuNCIL
Adrianna Loduca

Catholic University of São Paulo – PUC SP, São Paulo, SP – Brazil.
Andréa Golfarb Portnoi

University of São Paulo, São Paulo, SP – Brazil.
Ângela Maria Sousa

Federal University of São Paulo, São Paulo, SP – Brazil.
Cibele Andrucioli de Mattos Pimenta

University of São Paulo, São Paulo, SP – Brazil.
Cinara Maria Camparis

Paulista State University, Araraquara, SP – Brazil.
Dirce Maria Navas Perissinotti 

University of São Paulo, São Paulo, SP – Brazil.
Durval Campos Kraychete

Federal University of Bahia, Salvador, BA – Brazil.
Eduardo Grossmann 

Federal University of Rio Grande do Sul, Porto Alegre, RS – Brazil.
 Erich Talamoni Fonoff

 University of São Paulo, São Paulo, SP – Brazil.
Hazem Adel Ashmawi 

University of São Paulo, São Paulo, SP – Brazil.
Irimar de Paula Posso

University of São Paulo, São Paulo, SP – Brazil.
Ismar Lima Cavalcanti 

National Cancer Institute and University 
Iguaçu, Rio de Janeiro, RJ – Brazil.
José Tadeu Tesseroli de Siqueira 

University of São Paulo, São Paulo, SP – Brazil.
Josenília Maria Alves Gomes 

University of Fortaleza, Fortaleza, CE – Brazil.
Levi Higino Jales Júnior 

Federal University of Rio Grande do Norte, Natal, RN – Brazil.
Li Shih Min 

Federal University of Santa Catarina, Florianópolis, SC – Brazil.
Lin Tchia Yeng 

University of São Paulo, São Paulo, SP – Brazil.
Luiz Fernando de Oliveira 

University of the State of Rio de Janeiro, Rio de Janeiro, RJ – Brazil. 
Manoel Jacobsen Teixeira 

University of São Paulo, São Paulo, SP – Brazil.
Marcelo Henrique Mascarenhas

Federal Council of Odontology, Minas Gerais 
Section, Belo Horizonte, MG – Brazil.

Maria Belén Salazar Posso 
University of Vale do Paraíba, São José dos Campos, SP – Brazil. 

Miriam Seligman de Menezes
Federal University of Santa Maria, Santa Maria, RS – Brazil.

Mirlane Guimarães de M. Cardoso 
Federal University of Amazonas, Manaus, AM – Brazil.

Onofre Alves Neto 
Federal University of Goiás, Goiânia, GO – Brazil. 

Oscar César Pires 
University of Taubaté, Taubaté, SP – Brazil. 

Osvaldo José Moreira do Nascimento 
Federal University Fluminense, Rio de Janeiro, RJ – Brazil.

Osvandré Luiz Canfield Lech
University of Passo Fundo, Passo Fundo, RS, Brazil.

Paulo Cesar Rodrigues Conti 
School of Dentistry of Bauru, Bauru, SP – Brazil.

Rogério Teixeira da Silva
Coordinator of NEO – Center of Studies in Sports 

and Orthopedics, São Paulo, SP, Brazil.
Ruth Guinsburg 

Federal University of São Paulo, São Paulo, SP – Brazil. 
Sergio Henrique Ferreira 

University of São Paulo, Ribeirão Preto, SP – Brazil. 

INTERNATIONAL BOARD
Allen Finley 

Dalhousie University, Halifax – Canada. 
Antoon De Laat 

Catholic University of Leuven – Belgium. 
Gary M. Heir 

Medicine and Dentistry University of New Jersey, New Jersey- EUA. 
Jeftrey P. Okeson 

Kentucky University, Lexington- EUA.
José Manoel Castro Lopes 

University of Porto, Porto – Portugal.
Lee Dongchul

Department of Anesthesiology and Pain Medicine 
Guwol – Dong Mamdong-gu, Incheon – Korea.

Mark Jensen 
Washington University, Washington – USA. 

Ricardo Plancarte Sánchez
National Institute of Cancerology, Mexico – Mexico

EDITORIAL COORDINATION 
Evanilde Bronholi de Andrade

Submitted to articles online:
http://www.sgponline.com.br/dor/sgp/.

Analysis of musculoskeletal disorders symptoms in professors of the university of 
Pernambuco – Petrolina Campus ___________________________________________276
Análise da sintomatologia de distúrbios osteomusculares em docentes 
da Universidade de Pernambuco – Campus Petrolina 
José Pereira de Lima Júnior, Tarcísio Fulgêncio Alves da Silva

Influence of osteopathic manipulation on blood flow velocity of the cerebral circulation 
in chronic mechanical neck pain ___________________________________________281
Influência da manipulação osteopática na velocidade de fluxo sanguíneo da 
circulação cerebral em indivíduos com cervicalgia mecânica crônica
Rafael Stelle, Bianca Simone Zeigelboim, Marcos C. Lange, Jair Mendes Marques

Comparison of continuous and pulsed ultrasound therapy in knee hyperalgesia of 
Wistar rats ___________________________________________________________ 287
Comparação do ultrassom terapêutico contínuo e pulsado na hiperalgesia de joelho de ratos Wistar
Gladson Ricardo Flor Bertolini, Josinéia Gresele Coradini, Regina Inês Kunz, Bruno 
Pogorzelski Rocha, Lígia Inez da Silva

REvIEW ARTICLES
Physiotherapy in primary dysmenorrhea: literature review  ______________________290
Fisioterapia na dismenorreia primária: revisão de literatura 
Laís Rodrigues Gerzson, Juliana Falcão Padilha, Melissa Medeiros Braz, Andriele Gasparetto 

Methods for the assessment of opioid-induced hyperalgesia in the perioperative 
period ________________________________________________________________296
Métodos para a avaliação da hiperalgesia induzida por opioides no período perioperatório
Plínio da Cunha Leal, Rioko Kimiko Sakata

Non-pharmacological approach to pain in endometriosis _______________________300
Abordagem não farmacológica da dor em endometriose
Alessandra Bernadete Trovó de Marqui

CASE REPORT
Investigation of thunderclap headache in cavernous angioma: when magnetic resonance 
makes the difference. Case report ___________________________________________304
Investigação de cefaleia em trovoada em angioma cavernoso: quando 
a ressonância  magnética faz a diferença. Relato de caso
Jose Bras de Souza Junior, Karen dos Santos Ferreira, Roberto Satler Cetlin, Fabíola Dach

INSTRuCTIONS TO AuTHORS __________________________________________308





 

ANO MUNDIAL DE COMBATE À DOR OROFACIAL

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. 

Anuncio_Ano_Mundial.indd   1 05/06/2014   12:52:15



243

Dear readers and SBED members, 

I am very happy to complete one more two-year cycle of Revista Dor, Pesquisa Clínica e Terapêutica, official journal of our society, where 
an expressive number of scientific articles of the most different areas, professions and specialties were published, showing the advance 
in pain understanding in our country. This period was marked by the beginning of online submission of articles, in the attempt of 
enhancing the quality of the processes of our journal. In addition, it is worth highlighting the increasing work of ad hoc reviewers, who 
have been of paramount importance to get fast and justified specialists’ opinions.

The Latin expression ad hoc literally means “for such” or “for this objective” and, in Brazil, ad hoc reviewers are those reviewing sci-
entific studies submitted for publication in a journal, without, however, being permanent members of the editorial or reviewers staff. 
Since sometimes opinion requests are not answered or are delayed, be it by reviewer contact change or its difficulty, or even impossibil-
ity of giving his timely opinion, ad hoc reviewers’ work has been extremely valuable for our journal.

I would like to thank all reviewers and, especially our ad hoc consultants, who have donated their time and knowledge for the con-
solidation of our journal and, for such, a list of these contributors is presented below, to show all our readers who these so special 
professionals are.

Once more, thank you!

João Batista Santos Garcia
Scientific Director

The importance of ad hoc reviewers
A importância dos revisores ad hoc

© Sociedade Brasileira para o Estudo da Dor

Rev Dor. São Paulo, 2014 oct-dec;15(4):243-4

DOI 10.5935/1806-0013.20140051
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ABSTRACT

BACKGROuND AND OBJECTIvES: Despite the widespread 
use of interferential current, controversy exists in the literature 
on the optimal stimulation parameters. The aim of this study was 
to evaluate the threshold and the total number of accommoda-
tions in subjects stimulated by different amplitude-modulated 
frequencies. 
METHODS: The study is a clinical, cross-over trial with ran-
domized and blinded convenience sample consisted of 20 
healthy subjects, with mean age of 20.35 years, of both genders. 
Volunteers underwent interferential current for 20 minutes, the 
bipolar form, with electrodes placed on the elbow joint being 
positioned one above the superficiality of the ulnar nerve and the 
other of the median nerve. Equipment parameters were: base fre-
quency of 4,000Hz, amplitude-modulated frequencies 1, 10 or 
100Hz (according to the subgroup). Threshold and total number 
of accommodations were assessed. 
RESuLTS: For the accommodation threshold no significant dif-
ferences were found (p>0.05). With regard to the number of ac-
commodations, there have been significant differences between 
the frequencies of 10 and 100Hz (p<0.05). 
CONCLuSION: There was no significant difference in the ac-
commodation threshold; however, we observed significant differ-
ences between the frequencies of 10 and 100Hz.
Keywords: Electric stimulation therapy, Physical therapy 
modalities, Sensory thresholds, Transcutaneous electric nerve 
stimulation.

Effect of interferential current of different amplitude-modulated 
frequencies, on threshold and number of accommodations on healthy 
painless individuals*
Efeito da corrente interferencial de diferentes frequências moduladas pela amplitude no limiar e 
número de acomodações em indivíduos saudáveis sem dor

Beatriz Gavassa de Araújo1, Karina Maria Filipin1, Tathiane Pasqualli1, Lucinéia de Fátima Chasko Ribeiro1, Gladson Ricardo Flor 
Bertolini1
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RESUMO

JuSTIFICATIvA E OBJETIvOS: Apesar do uso generalizado 
da corrente interferencial, há controvérsias na literatura sobre os 
parâmetros ideais de estimulação utilizados. O objetivo deste es-
tudo foi avaliar o limiar e o número total de acomodações em 
indivíduos estimulados por diferentes frequências moduladas 
pela amplitude.
MÉTODOS: Trata-se de um ensaio clínico, cruzado, com 
amostra de conveniência aleatorizada e encoberta, composta por 
20 indivíduos saudáveis, com idade média de 20,35 anos, de am-
bos os gêneros. Os voluntários foram submetidos a corrente in-
terferencial por 20 minutos, na forma bipolar, com os eletrodos 
localizados na articulação do cotovelo, sendo posicionados um 
sobre a superficialidade do nervo ulnar e outro do nervo me-
diano. Os parâmetros do equipamento foram: frequência base 
de 4.000Hz, frequências moduladas pela amplitude de 1, 10 ou 
100Hz (de acordo com o subgrupo do dia). Foi avaliado o limiar 
de acomodação e o número total de acomodações. 
RESuLTADOS: Para o limiar de acomodação não foram encon-
tradas diferenças significativas (p>0,05); quanto ao número de 
acomodações houve diferenças significativas entre as frequências 
de 10 e 100Hz (p<0,05). 
CONCLuSÃO: Observou-se que não houve diferença estatísti-
ca quanto ao limiar de acomodações, porém, houve diferenças 
significativas entre as frequências de 10 e 100Hz.
Descritores: Estimulação elétrica neural transcutânea, Limiar 
sensorial, Modalidades de Fisioterapia,Terapia por estimulação 
elétrica.

INTRODUCTION

Interferential current (IC) is a widely used rehabilitation 
tool because it has few associated adverse effects1. Its primary 
objective is analgesia. Although precise mechanisms are still 
questioned, it is believed that the gate theory and increased 
nervous fibers depolarization threshold are involved2-5.
Major IC characteristic is the mean frequency (2.4 or 8kHz) 
modulated by two slightly different sinusoidal currents, which 
generates amplitude-modulated frequency (AMF). Its effect is 
similar to that observed with low frequency current, such as 

Rev Dor. São Paulo, 2014 oct-dec;15(4):245-7 ORIGINAL ARTICLE
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transcutaneous electric nerve stimulation (TENS), however it 
brings less discomfort and goes deeper into tissues6. When just 
a pair of electrodes is used (bipolar application), currents inter-
ference is inside the device, being considered pre-modulated5.
There are still controversies about ideal modulation ranges as 
well as about the role of AMF7,8 and other parameters. Among 
them, there is Δf (frequency amplitude) and slope (Δf slope 
patterns, usually with variations in 1:1, 1:5:1 or 6:6 seconds, 
indicated for chronic, sub-acute and acute cases, respec-
tively)9,10. Accommodation is a phenomenon induced by de-
creased number of nervous depolarizations due to repetitive 
and prolonged stimulation. In case of electric stimulation, to 
get constant stimulation, it is necessary to increase intensity 
whenever the individual reports stimulation decrease11.
In spite of generalized IC use, no studies were found analyz-
ing whether different AMF have different effects on accom-
modation. So, this study aimed at evaluating the threshold 
and total number of accommodations in individuals stimu-
lated by different AMF for 20 minutes.

METHODS

This is a crossover trial with randomized and blind conve-
nience sample. Data were collected at UNIOESTE’s Physical 
Rehabilitation Center (CRF) and volunteers came on prede-
termined times. Sample was made up of 20 people (13 fe-
males), with mean age of 20.35 years, mean weight of 63.95 
kg, mean height of 1.69 m, and mean body mass index (BMI) 
of 22.13kg/m2.
After being explained about study objectives and procedures, 
volunteers were submitted to evaluation to identify possible 
non inclusion factors. Inclusion criteria were availability to 
participate in evaluations and tests in predetermined days and 
times. Exclusion criteria were heart disease, metal implant, 
gestation, chronic pain or left upper limb injury, sensitivity 
changes, rheumatic diseases or any other contraindication to 
the use of electric stimulation or interferential current. After 
accepting the invitation and having confirmed their eligibility 
for the study, volunteers have signed the Free and Informed 
Consent Term (FICT).

Electric stimulation protocol and evaluation
Volunteers received electric stimulation with the Neurovector 
(Ibramed®) device, in the bipolar form, with electrodes placed 
on left elbow joint, being one positioned ion the superficiality 
region of the ulnar nerve and the other on the median nerve 
(Figure 1). Volunteers remained comfortably seated during 
electric stimulation. Electrodes were made of rubber-silicone 
with 8cm2. Equipment parameters were: base frequency of 
4000Hz, AMF according to the subgroup of the day, being 
the sample divided in three subgroups (A, B or C). Conside-
ring the crossover characteristic of the study, all volunteers 
went through all AMF (1, 10 or 100Hz). Data were collected 
with at least one-week rest between each evaluation. No Δf 
was used, thus no slope, since the objective was just to evalu-
ate different AMF.

After asepsis with cotton soaked in 70% alcohol, placement 
of electrodes and definition of parameters, the evaluator has 
gradually increased current intensity until a sensation of par-
esthesia was reported by the individual, with high, however 
not painful, current intensity. Volunteers were asked to report 
the moment when the sensation of paresthesia decreased, that 
is, accommodation threshold, which has been timed. Then, 
current intensity was increased until paresthesia returned to 
baseline level, and the increasing process was repeated in all 
opportunities volunteers have reported its decrease, being re-
corded the number of times this has happened (total accom-
modations), during 20 minutes of stimulation.

Statistical analysis
Analyzed data have not followed the normal curve and non-para-
metric tests were used for analysis, being groups compared by 
Friedman test, with Dunn’s post-test. Significance level was 5%.
This study was approved by the Ethics Committee for Human 
Beings Research, State University of Western Parana, under 
opinion 143/2013.

RESULTS

There have been no significant differences (p>0.05) in accom-
modations threshold. There has been significant difference in 
total number of accommodations between 10 and 100Hz fre-
quencies (p<0.05).

Table 1. Comparison of accommodation threshold of different am-
plitude-modulated interferential current frequencies used during 20 
minutes of application.

1Hz 10Hz 100Hz

Accommodation 
threshold 

Median 132.0s 127.5s 140.0s

Number of 
accommodations

Median 2.500n 1.500n* 3.000n*

*Significant difference between 10 and 100Hz; s: seconds; n: number of 
accommodations.

Figure 1. Positioning of electrodes on the superficiality region of ulnar 
and median nerves, close to elbow joint
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DISCUSSION

IC has the advantage of reducing skin resistance, thus the dis-
comfort normally produced by traditional low frequency cur-
rents, being able to stimulate peripheral nerves6. Our study 
intended to evaluate the effects of different AMF on accommo-
dations threshold and number in healthy volunteers, by bipolar 
application on elbow joint12. The objective was to find an opti-
mal stimulation pattern and also to prevent accommodations.
In clinical practice, higher frequencies (for example, 100Hz) are 
used for analgesia and seem to act according to the gate theory. 
Lower frequencies (for example, 10Hz) seem to stimulate A-
delta and C fibers with consequent endogenous opioids release, 
thus improving local blood flow and physiologically blocking 
nervous conduction12. However, there are authors who do not 
believe that these frequencies may have physiological effects 
on hypoalgesia7, one hypothesis being the placebo effect13. For 
chronic low back pain, intensity considered as “high”, however 
“comfortable”, is able to decrease pain2.
IC has tools looking at preventing sensitivity to current ac-
commodation, such as Δf and slope, however they have not 
shown to be effective to change accommodation threshold9,10. 
Previous studies investigating such parameters have shown 
frequencies similar to those investigated herein. Similar re-
sults may be observed, being that the only difference found 
was with regard to the number of accommodations accord-
ing to frequency (10 or 100Hz). On the other hand, these 
frequencies were not different from 1 Hz with regard to the 
number of accommodations. There are still controversies 
about the base frequency14 with regard to AMF7,15. However, 
this latter does not seem to be important for electric stimula-
tion-induced analgesia.
Preventing current accommodation is important because it 
allows for the continuity of IC therapeutic effect and, al-
though the tetrapolar form is able to go deeper, the bipolar 
form also produces high voltages in line with the circuit6. So, 
it is believed that stimulation tested in this study, in addition 
to being widely used, is feasible as bipolar electric analgesia 
standard: with high, however not painful, intensity. 
The evaluation of healthy individuals may be considered a limi-
tation to this study, since IC is clinically used in painful pa-

tients. So, future studies in individuals with painful syndromes 
are needed to observe analgesia and the effect of accommoda-
tion to electric stimulation as parameter for pain relief.

CONCLUSION

There has been no difference in accommodation threshold ac-
cording to frequencies, however there has been a lower num-
ber of accommodations with 10Hz frequency as compared 
to 100Hz frequency. So, 10 Hz frequency seems to be more 
indicated for clinical use for this objective.
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ABSTRACT

BACKGROuND AND OBJECTIvES: Rolfing method is a 
procedure to integrate human body structure, which considers 
people’s physical and emotional aspects. It consists in 10 deep 
manual interventions (myofascial release) applied to the elastic 
structure of the loose connective tissue (myofascial) and in re-
education of movements. This study aimed at checking the effec-
tiveness of the method to treat fibromyalgia patients in relieving 
pain and states of anxiety and depression.
METHODS: Participated in the study thirty patients of the Pain 
Center, Neurological Clinic, Clinicas Hospital, School of Medi-
cine, University of São Paulo, who were submitted to 10 Rolfing 
sessions and have maintained their routine outpatient treatment. 
All patients were evaluated by the pain verbal numeric analog 
scale and by Beck’s Depression and Anxiety Inventory, applied 
during initial interview, in the last session and three months after 
treatment completion.
RESuLTS: Treatment was effective and has shown statistically 
significant difference in evaluated items.
CONCLuSION: Patients’ improvement was correlated to Rolf-
ing method intervention.
Keywords: Chronic pain, Complementary therapies, Fibromy-
algia, Quality of life.
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RESUMO

JuSTIFICATIvA E OBJETIvOS: O método Rolfing é pro-
cedimento de integração da estrutura corporal humana, que 
considera os aspectos físicos e emocionais do indivíduo. Con-
siste em 10 intervenções manuais profundas (liberação miofas-
cial) aplicadas na estrutura elástica do tecido conjuntivo frouxo 
(miofáscia) e em reeducação dos movimentos. O objetivo deste 
estudo foi verificar a eficácia do método no tratamento de paci-
entes fibromiálgicos no alívio da dor e nos estados de ansiedade 
e de depressão. 
MÉTODOS: Trinta pacientes do Centro de Dor da Clínica 
Neurológica do Hospital das Clínicas da Faculdade de Medicina 
da Universidade de São Paulo foram submetidos a 10 sessões de 
Rolfing e mantiveram o tratamento ambulatorial de rotina. To-
dos foram avaliados de acordo com a escala analógica numérica 
verbal de dor e com o Inventário de Depressão e de Ansiedade 
Beck, aplicados durante a entrevista inicial, na última sessão e 
três meses após o término da aplicação do tratamento. 
RESuLTADOS: O tratamento foi eficaz e apresentou diferença 
estatisticamente significativa nos quesitos avaliados. 
CONCLuSÃO: Os pacientes tratados apresentaram melhora 
que se correlacionou com a intervenção do método Rolfing.
Descritores: Dor Crônica, Fibromialgia, Qualidade de vida, Te-
rapias complementares.

INTRODUCTION

Fibromyalgia syndrome (FMS) is currently considered syn-
drome with generalized decrease in pain tolerance. Thera-
peutic interventions recognized as most effective are antide-
pressants and analgesics, rest, relaxation, heat and massage1. 
Massage is useful to treat fibromyalgia patients because it im-
proves sleep disorders, psychic symptoms such as anxiety and 
depression, and pain intensity2. FMS pain may trigger reflex 
protective muscle spasm, which causes further pain and re-
sults in progressive movement limitation, stiffness and adop-
tion of inadequate posture3.
In general, fibromyalgia patients have amplified body sensa-
tions and relationship of dependence on relatives and pro-
fessionals. They report mood changes, non-restorative sleep 
and disproportional fatigue to the developed effort4. Conflicts 
trigger and worsen FMS1. As consequence, there is further 
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distress and decreased quality of life5. Symptoms may be 
caused, worsened or maintained by emotional influence.
Rolfing is the method developed by North-American bio-
chemist Ida Pauline Rolf during the 1960s in California 
(USA). It aims at balance and human postural alignment 
quality by means of manipulation and movements’ orienta-
tion and enhancing. The method aims at improving body 
functions, organizing its structure and showing that it is pos-
sible to overcome pain.
Ida Rolf has considered that fascial adaptation mechanism 
acts by contraction: muscle tissue under tension shortens, 
thickens, stiffens and links to neighbor structures; bone con-
nected to it is pulled and its natural balance point is changed. 
Since we move as a whole, each restriction affects the totality. 
So, movements become ineffective, there is excessive energy 
consumption and adjacent muscle groups are activated in-
stead of remaining at rest6.
She noticed that when muscle tissue tone is balanced, the set 
presents less resistance as a consequence of connective tis-
sue elasticity and plasticity. However, it is necessary to un-
derstand how each person moves and misaligns his/her own 
body from verticality to improve joint bones relations and 
musculoskeletal disorders.
According to Rolf ’s expectations6, when changing gestures, 
thoughts and ways to deal with daily life, fibromyalgia pa-
tients, subjects of this study, may develop mechanisms to 
control their symptoms, to adopt more positive posture with 
regard to the disease, thus not allowing pain to master their 
lives, this way recovering quality of life and conquering better 
social adjustment.
Ida Rolf believed that a balanced body makes human be-
ings better. The belief that it is possible to overcome pain by 
adopting a new posture with regard to the disease has justi-
fied this study which aimed at evaluating the effect of Rolfing 
method on pain intensity and anxiety and depression status 
presented by fibromyalgia patients.
The Rolfing method, internationally recognized as complemen-
tary therapy, does not replace conventional therapies, but may 
be part of the multidisciplinary approach often indicated for 
chronic pain patients. It is worth highlighting that this method 
may be useful to treat other diagnoses and symptoms; however 
evaluation and approach should be carried out by specialists.

METHODS

Participated in the study 30 female of age patients, diag-
nosed by neurologist according to medical criteria proposed 
by the American College of Rheumatology as having FMS, 
who were individually submitted to 10 Rolfing sessions at 
CDCN-HCFMUSP. All patients were randomly selected and 
evaluated in the beginning, at the end and three months after 
proposed treatment, and have maintained routine treatment 
previously prescribed by this outpatient setting.
Inclusion criteria were fibromyalgia patients able to under-
stand and answer with autonomy to proposed tests and who 
had never received Rolfing treatment. Exclusion criteria were 

severe psychic changes or illiteracy. All patients were under 
conventional outpatient treatment for at least one year and 
had not shown expected improvement. Because pain is a sub-
jective symptom and patients were already been treated, the 
group itself was considered control. We decided to compare 
the group to it, where patients were the evaluators of their 
pain before and after application.
All patients were assisted by a psychologist, specialist in this 
method, were volunteers for the study, have signed the Free 
and Informed Consent Term (FICT) and have met research 
protocol.

Evaluation tools
• Pain Verbal Numeric Analog Scale (PVNA);
• Beck Depression Inventory (BDI);
• Beck Anxiety Inventory (BAI).
PVNA has measured pain in a scale from zero to 10: patients 
were oriented to verbalize the point corresponding to the 
magnitude of their pain between the edges zero, that is, ‘no 
pain’ and 10, that is, ‘unbearable pain’.
BDI and BAI have measured depression and anxiety intensity 
by means of self-applied questionnaire. These tests consider 
the subjective aspect of analyzed items and patients have eval-
uated their pain as well as emotional symptoms.
The Rolfing method is characterized by working with myofas-
cial release in parts of the body and with movements’ re-educa-
tion, because each session has specific biomechanical goals. The 
process was completed in stages, during 10 individual sessions, 
once a week, lasting 30 minutes. In this process, the therapist, 
by means of tissue manipulation, has stimulated diaphragm re-
spiratory freedom indicating relaxation and tensions relief. The 
therapist has pointed that the vertical axis had two directions 
(head rostrally and feet caudally) and that knees flexibility and 
balance come from the contact of feet with the ground.
Then, contralateral movements were improved to help align-
ing pelvis to the chest. Myofascial release concentrated on 
scapular and pelvic girdles, and movement on arms and legs 
motor coordination.
Then ischiotibial and paravertebral muscles were exercised, 
where focus was to make patients aware of their spinal flex-
ibility, the stretching of posterior muscle chain and ground 
contact via legs and feet. Finally, the therapist has encouraged 
head balance with regard to neck and the axis as a whole. For 
such, manipulation aimed at differentiating head from neck, 
improving spatial orientation by means of new movements. 
Free movement was always reinforced so that patients could 
find what is most comfortable inside of them. The objective 
was to create conditions for them to adopt new posture and 
gestures and to incorporate them to their daily life. There has 
been no report of adverse effects. 

Statistical analysis
Non parametric Friedman test7 was used. All variables were 
descriptively evaluated and quantitative variables related to 
minimum and maximum value, means and standard devia-
tions were calculated to obtain treatment results. 
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This study was approved by the Ethics Committee for the 
Analysis of Research Projects, Clinical Board, HCFMUSP, 
under number 305/2004.

RESULTS

Sample characteristics are shown in table 1. Symptoms im-
provement was maintained from treatment completion until 
at least three months after its suspension. There has been sta-
tistically significant difference at the first evaluation moment 
in all evaluated items; there has been no difference in the sec-
ond moment, showing that the result was maintained, except 
for anxiety which continued improving even after treatment 
suspension (Tables 2 to 6).

Table 5. Changes in pain intensity, depression and anxiety

Variables Moments Mean SD Median Minimum Maximum n p

Pain Beginning 9.07 1.14 10.0 7 10 30 <0.001

Treatment completion 2.80 1.79 3.0 0 5 30

Three months later 3.07 2.02 3.0 0 9 30

Depression Beginning 29.80 11.41 30.5 10 53 30 <0.001

Treatment completion 11.43 9.27 8.5 0 31 30

Three months later 8.13 6.43 8.0 0 27 30

Anxiety Beginning 37.30 12.75 36.5 13 58 30 <0.001

Treatment completion 13.87 10.01 11.5 1 53 30

Three months later 10.53 9.58 7.0 0 44 30

Table 1. Sample characteristics

Variables n %

Marital status

 Single 8 26.7

 Married 16 53.3

 Divorced 3 10.0

 Widow 3 10.0

Skin color

 White 23 76.7

 Pardo 7 23.3

Education (years)

 Elementary (up to 8) 20 66.7

 High school (up to 11) 5 16.7

 College (more than 11) 5 16.7

Table 2. Pain intensity according to verbal numeric analog scale

Pain intensity Before treatment At treatment completion Three months after treatment completion

n % n % n %

No pain 0 0 5 16.7 4 13.3

Mild 0 0 6 20 8 26.7

Moderate 0 0 13 43.3 13 43.3

Severe 4 13.3 6 20 4 13.3

Unbearable 26 86.7 0 0 1 3.3

Table 3. Anxiety level according to Beck Anxiety Inventory

Anxiety level Before treatment At treatment completion Three months after treatment completion

n % n % n %

Minimum 0 0 12 40 21 70

Mild 2 6.7 12 40 5 16.7

Moderate 8 26.7 5 16.7 3 10

Severe 20 66.7 1 3.3 1 3.3

Table 4. Depression level according to Beck Depression Inventory 

Depression level Before treatment At treatment completion Three months after treatment completion

n % n % n %

Minimum 3 10 17 56.7 23 76.7

Mild 4 13.3 6 20 5 16.7

Moderate 14 46.7 7 23.3 2 6.7

Severe 9 30 0 0 0 0
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DISCUSSION

This study has indicated that treatment has contributed to the 
recovery of fibromyalgia patients. Rolfing method’s proposal 
is to improve communication of musculoskeletal structures 
with the nervous system6. Ida Rolf has concluded that what 
prevented ideally free and natural movement was related to 
myofascial tissue, perception, neuromotor coordination and/
or emotional meaning.
The Rolfing method is based on general organism response 
(homeostasis) and contemplates connective tissue continu-
ity, thus treating individuals as a whole rather than treating 
symptoms alone. Its objective is that, via punctual interven-
tion, tissue manipulation reaches the whole body, so as to re-
cover balance also in regions distant from those manipulated. 
So, function and biomechanical stability may be enhanced 
by fascial manipulation and by sensory-motor education by 
reaching minimum stress and overload and maximum daily 
movements’ effectiveness.
By relieving tensions, stimulating new body perception and 
the development of functional resources, the therapist teaches 
patients to cultivate the ability to separate established and 
already incorporated habits from new movement patterns 
causing less biomechanical tension8. Patients are active par-
ticipants of the process so that one works with patients and 
not on patients.
The Rolfing method aims at patients improving their biome-
chanical action by learning more effective movements as a 
consequence of postural alignment8, thus finding new inter-
ests in themselves and the environment where they live, and 
learning new ways to move and to cope with pain. Body bal-
ance is also part of the well-being scenario6,9. It offers quality 
in spatial orientation and helps dealing with movement-in-
duced instability. Even if symptoms were not totally resolved, 
patients were able to conquer new skills, which is an initial 
healing possibility. Jacobson10, in his review, reports findings 
of chronic pain improvement in patients treated with Rolfing.
Touching may intensify therapeutic skills and patients’ recov-
ery. When regaining freedom of movements, they find their 
way to relax, to move and to cope with their own conflicts. So, 
this technique may help refining stress coping mechanisms 
and the resolution of problems generated by the chronic na-
ture of the disease4.

Life strength motivating and mobilizing healthy individuals 
to pleasurable face their lives is in general absent in fibromy-
algia patients. FMS is like the end of a process where patients 
see no chance of recovery. The contact with themselves is 
made through pain. Without resources to deal with this, they 
are depressed, imprisoned in their own pain. In this stage, 
chronic disease does not tend to self-healing, but rather in-
creasingly to worsening.
Depressed patients have fear of changes, with pain, they para-
lyze inside themselves and loose creativity, that is, the human 
ability to create something new. Patients treated with the Rolf-
ing method could get something new in the perception of 
them, as well as in pain perception and have acquired the possi-
bility of daily life transformation and action. Through touching 
and new movements, they were awakened for a new awareness 
and reality of themselves. Patients were strengthened and new 
conquers have influenced also the emotional field.
Ida Rolf shared the ideas of Wilhelm Reich and also believed 
that chronic tension determining muscle pattern restricts 
movement and postural alignment, which may contain and 
be related to emotional and behavioral issues, in addition to 
stress10. Although findings related to psychological benefits 
have still not been sufficiently investigated, there are reports 
on decreased levels of anxiety and depression after Rolfing 
treatment10. However, clinical efficacy evidence is still very 
limited due to the scarcity of studies.
For the study group, treatment has provided improvement of 
analyzed symptoms and has shown that it is able to mobilize 
fibromyalgia patients when they understand that pain may 
mean a concrete reality of their self and body ‘obstacles’ over-
coming. It is certain that antidepressants and analgesics help 
treating FMS1

. However, future studies are recommended to 
evaluate the effectiveness of the association of different drugs 
to the Rolfing method to see whether there is possibility of 
decreasing quantity and maintenance duration of such drugs, 
as well as to validate the hypothesis that this method may 
improve sensory processing and contribute to individuals’ 
psychological health10.

CONCLUSION

Treatment had positive, statistically significant effect on pain 
intensity, anxiety and depression. Patients presented changes 

Table 6. Multiple comparisons to evaluate differences among values observed for pain intensity, depression and anxiety

Variables Comparison Z value p

Pain Begining versus treatment completion 8.03 <0.001

Beginning versus three months later 8.12 <0.001

Treatment completion versus three months later 0.09 0.927

Depression Begining versus treatment completion 7.30 <0.001

Beginning versus three months later 8.85 <0.001

Treatment completion versus three months later 1.55 0.121

Anxiety Begining versus treatment completion 7.12 <0.001

Beginning versus three months later 9.31 <0.001

Treatment completion versus three months later 2.19 0.028
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in initial condition which were correlated to Rolfing method 
intervention. However, the relationship between pain de-
crease and psychological benefits shall be further investigated.
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ABSTRACT

BACKGROuND AND OBJECTIvES: The Swiss ball has 
been widely used in different health sectors. It is considered 
effective to relieve pain and to help labor evolution, however 
there are few studies. This study aimed at evaluating the effect 
of the Swiss ball on pain relief and active labor duration of 
primiparous.
METHODS: This is a randomized and controlled study with 
40 primiparous divided in control group and ball group, who 
carried out pelvic mobility exercises for 30 minutes during active 
labor. Pain was measured by the numeric categorical scale, before 
and after therapy, by an assistant researcher. Labor duration was 
investigated by means of the partograph.
RESuLTS: There has been significant pain decrease in the study 
group (p<0.001). There has been no difference between groups 
in labor duration (p=0.37).
CONCLuSION: The Swiss ball was an effective tool to relieve 
pain in the beginning of this period and should be encouraged 
by health professionals assisting parturients. 
Keywords: Labor, Pain, Swiss ball.

RESUMO

JuSTIFICATIvA E OBJETIvOS: A bola suíça tem sido am-
plamente utilizada nos diversos setores da saúde. É considerada 
eficaz no alívio da dor e evolução do trabalho de parto, porém há 
poucos estudos. O objetivo deste trabalho foi avaliar o efeito da 
bola suíça no alívio da dor e na duração da fase ativa do trabalho 
de parto em primigestas. 
MÉTODOS: Trata-se de um estudo randomizado e contro-
lado com 40 primigestas divididas em grupo controle e grupo 
bola, que realizaram exercícios de mobilidade pélvica durante 30 
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minutos na fase ativa do trabalho de parto. A dor foi mensurada 
por meio da escala de categoria numérica, antes e após a terapêu-
tica, por um pesquisador auxiliar. A duração do trabalho de parto 
foi investigada por meio do partograma. 
RESuLTADOS: Foi observada redução significativa da dor no 
grupo de estudo (p<0,001). Não houve diferença entre os grupos 
quanto à duração do trabalho de parto (p=0,37). 
CONCLuSÃO: A bola suíça foi um recurso efetivo no alívio da 
dor no início desse período, devendo ser incentivada pelos profis-
sionais de saúde que assistem parturientes.
Descritores: Bola suíça, Dor, Trabalho de parto.

INTRODUCTION

The Swiss ball was developed in 1963 by Aquilino Cosani, 
Italian plastics manufacturer. Such name was given in 1989 
by American physiotherapists after witnessing its benefits in 
Switzerland and starting using it in the USA. Some years ago, 
this tool started to be used to assist women during labor, be-
ing also called birth ball, because it helps relieving pain and 
the evolution of this stage1,2. 
Women’s habit of moving during labor and staying in the up-
right position was a common practice in the past. However, 
when delivery started to occur in the horizontal position, par-
turients were kept in bed, despite several published studies 
about the benefit of parturients’ mobility and the Brazilian 
Ministry of Health guidance with regard to freedom of posi-
tion during this period3,4. Only a small number of women 
started to spontaneously choose to walk or to adopt other ver-
tical position during labor, being this especially encouraged 
by groups advocating labor and birth humanization.
The benefits of parturients’ mobility during labor are in-
creased tolerance to pain, decreased use of drugs, improved 
dilatation evolution and decreased active labor duration5. The 
Swiss ball, therapeutic tool commonly used in physiotherapy, 
was inserted in normal birth centers to help the adoption of 
vertical positions and to support other techniques (among 
them, massage and shower bath, stretching exercises and 
pelvic mobility)6,7. For being a playful method, it distracts 
parturients, making labor smoother, decreasing physical and 
emotional stress and providing further comfort2,8.
Notwithstanding the extensive use in other health areas, there 
are still few studies on Swiss ball to control labor pain and 
evolution. In light of the above, this study aimed at evaluating 
the effect of the Swiss ball in pain relief and active labor stage 
duration of primiparous women.
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METHODS

This is a randomized controlled clinical trial developed from 
August 2011 to July 2012 in a maternity assisting low-risk 
parturients, namely the Reference Center for Women’s Health 
of Ribeirão Preto-MATER. Sample was made up of 40 par-
turients divided in control group – CG (20) and ball group 
– BG (20).
Patients were admitted in the pre-delivery period for par-
turition process assistance and have met all inclusion crite-
ria: primiparous, literate, single fetus in cephalad position, 
low-risk pregnancy, as from 37 weeks of gestation, cervical 
dilatation between 4 and 5cm, with adequate uterine dy-
namics for this labor stage of spontaneous onset, with no use 
of drugs, intact membranes without associated risk factors 
and lack of cognitive or psychiatric problems according to 
psychological evaluation of the institution during pre-natal 
assistance.
Exclusion criteria were: parturients admitted for labor induc-
tion, premature or early chorioamniorrhexis, or not using 
uterotonic drugs before the active stage.
After being explained about the study, only volunteers who 
agreed to sign the Free and Informed Consent Term (FICT) 
were included.
Pain intensity of all parturients was evaluated by the numeric 
categorical scale (NCS) and soon after they were submitted 
to therapy by a physiotherapist according to the group (ran-
domly determined). BG was submitted to pelvic mobility 
exercises with the ball, active pelvic anteversion and retrover-
sion exercises, lateralization, circumduction and propulsion; 
CG was submitted to maternity procedures with freedom of 
position. Both groups have carried out activities for 30 min-
utes, while with cervical dilatation from 4 to 5cm. All pa-
tients were evaluated by NCS after the procedure, being that 
pain intensity before and after the intervention was evaluated 
by an assistant. After intervention, labor duration, dilatation 
and fetal descent speed, type of delivery and Apgar score were 
evaluated for all patients.
Excel was used for statistical analysis and results are shown in 
mean and standard deviation, considering significant p<0.5.
This study was approved by the Research Ethics Commit-
tee, Clinicas Hospital, School of Medicine of Ribeirão Preto 
(HCFMRP) according to process HCRP nº 9148/2011.

RESULTS 

With regard to socio-demographic data, mean age of both 
groups was 19±4 years (p=0.81); 80% of BG and 50% of CG 
had completed high-school (p=0.62); 80% of BG and 100% 
of CG had no remunerated activity (p=0.21); and 60% of 
both groups had consensual union (p=0.79).
All parturients had escorts during labor. Although the mater-
nity has delivery preparation courses, no group has partici-
pated in this experience.
Analysis of results after intervention has shown significant 
pain decrease for BG (p<0.001) (Figure 1).

Labor duration was not different between groups (p=0.37), as 
well as dilatation and fetal descent speed (p=0.36) (Table 1).

Table 1. Analysis of labor duration and dilatation and fetal descent 
speed for both groups

Labor duration

n Minimum Median SD Maximum p value

BG 20 2.75 6.25 2.53 10.62 0.37

CG 20 3.00 5.83 2.00 9.00

Dilatation and fetal descent speed

n Minimum Median SD Maximum p value

BG 20 0.45 1.25 0.43 1.77 0.36

CG 20 0.50 1.03 0.31 1.50
CG: control group; BG: ball group; Wilcoxon Test.

In this sample, 80% of CG and 100% of BG had normal 
childbirth (p=0.47). As to Apgar score, 90% of neonates of 
both groups had Apgar>7 both in the first and fifth minute, 
with no differences between groups (p=0.63).

DISCUSSION

Some studies have shown that Swiss ball exercises are effective 
for dilatation evolution, pain relief and easier fetal descent. 
However, such information is still empirical since published 
studies are scarce. Adding to this, freedom of movement al-
lows women to instinctively adopt positions that help fetal 
accommodation, decrease vessels and nerves pressure, and 
decrease pain and stress levels. In the current model of de-
livery assistance, present in most Brazilian maternities, this 
approach is made difficult. Parturients are kept in bed under 
oxytocites, which negatively influence women’s posture dur-
ing parturition.
Our study has observed that the ball was effective auxiliary 
tool for the adoption of vertical positions and to relieve labor 
pain (p<0.001). Leung et al.9 have evaluated a delivery room 
of the KwongWah hospital in Hong Kong, China, with 203 
women, and have shown statistically significant differences 

CG BG

7.5

8.5
7.9

Before

5.5

After

Figure 1. Pain intensity by the numeric categorical scale: comparison 
between studied groups
CG: control group; BG: ball group.
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in low back pain and lower abdominal pressure levels before 
and after birth ball exercises (p<0.05), as well as in stress and 
anxiety relief with high level of satisfaction and 6.4% decrease 
in the use of analgesics, as compared to two previous years of 
assistance in that maternity.
Still in China, Taiwan, a study carried out by Gau et al.10 has 
shown similar evidences added to labor duration reduction 
with the Swiss ball. An exercise program was recommended 
via a 26-page booklet and a 19-minute video and was pe-
riodically followed-up during pre-natal consultations, being 
that women from the experimental group have received the 
ball. They were encouraged to choose the most comfortable 
positions and to perform movements and exercises. There has 
been labor pain decrease, less need for epidural analgesia, de-
creased duration of first labor stage and fewer indications for 
Cesarean-section as compared to control group.
In our study, although the use of the ball has not changed labor 
dilatation duration and speed, this is in line with what was 
found by Lopes, Madeira & Coelho2 and by Taavone et al.11; 
labor pain relief (p<0.05) and no influence on labor duration.
The use of additional resources for pain relief is a very com-
mon practice in Eastern countries. In Brazil, in spite of the 
implementation of the National Policy for Labor and Birth 
Humanization, there is still a high number of C-sections, es-
pecially in the supplementary chain. Silva et al.7 have charac-
terized the use of the Swiss ball in obstetric attention services 
linked to the Single Health System: it was used by 40.9% of 
Obstetric Centers with the following objectives: to promote 
fetal presentation descent (32.4%), relaxation (19.7%), de-
livery progression (17.1%), perineal exercise (14.5%), pain 
relief (11.8%), psychological benefits and maternal move-
ment. However, almost all visited institutions (96.8%) had 
no protocol for its use, pointing to the need of clinical trials 

to evaluate its effects and to support the development of guid-
ance for its use.
Interfering with normal physiological labor process increases the 
risk of maternal and fetal complications12. So, the Swiss ball, in 
addition to helping pelvic mobility and the adoption of vertical 
posture, may give support to other techniques during labor. 

CONCLUSION

The Swiss ball was an effective resource for parturients’ pain 
relief in the beginning of this period, and should be encour-
aged by health professionals assisting parturients. 
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ABSTRACT

BACKGROuND AND OBJECTIvES: Epidemiological data 
on chronic pain in different populations are scarce in Brazil. This 
study aimed at investigating the prevalence of neuropathic pain 
and possible associated factors in diabetes type 2 patients, of a 
teaching center.
METHODS: This was a transversal study with individuals seen 
between March 2010 and March 2011, in the Medical Outpa-
tient Setting of Specialties, University of Southern Santa Catari-
na, Tubarão, SC, with interviews to identify socio-demographic 
variables of age, gender and time elapsed after diagnosis of dia-
betes mellitus and application of tools to measure neuropathic 
pain, depression, glycemia and adhesion to treatment.
RESuLTS: Participated in the study 72 subjects, being 69.4% 
females, 15.3% with controlled glycemia levels at the moment 
of the interview, 90.3% were adherent to treatment and 33.3% 
had depressive symptoms. The prevalence of neuropathic pain 
was 16.7% and this was associated to time of diabetes mellitus 
2 (p=0.031).
CONCLuSION: The prevalence of neuropathic pain was simi-
lar to that observed in other places of the country and we suggest 
better follow up of the studied population with regard to depres-
sion and adhesion to medication to treat diabetes.
Keywords: Chronic pain, Complications of diabetes, Diabetes 
mellitus, Diabetic neuropathies.
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RESUMO

JuSTIFICATIvA E OBJETIvOS: Dados epidemiológicos so-
bre dor crônica, em diferentes populações, são escassos no Brasil. 
O objetivo deste estudo foi investigar a prevalência de dor neu-
ropática e possíveis fatores associados em pacientes portadores de 
diabetes tipo 2, de um serviço universitário.
MÉTODOS: Realizou-se estudo transversal com indivíduos 
atendidos entre março de 2010 e março de 2011, no Ambu-
latório Médico de Especialidades da Universidade do Sul de 
Santa Catarina, Tubarão, SC, com entrevistas para identifica-
ção das variáveis sócio-demográficas de idade, gênero e tempo 
de diagnóstico do diabetes mellitus e aplicação de instrumentos 
para mensuração de dor neuropática, depressão, glicemia e ad-
esão aos fármacos. 
RESuLTADOS: Foram entrevistados 72 sujeitos, sendo 69,4% 
do gênero feminino, 15,3% apresentavam níveis glicêmicos con-
trolados no momento da entrevista, 90,3% eram aderentes ao 
tratamento e 33,3% apresentavam sintomas de depressão. A pre-
valência de dor neuropática foi de 16,7% e esta se associou com 
o tempo de diagnóstico do diabetes mellitus 2 (p=0,031). 
CONCLuSÃO: A prevalência de dor neuropática foi semelhante 
à observada em outras localidades do país, e sugere-se melhor 
acompanhamento da população estudada quanto à depressão e a 
adesão aos fármacos para tratamento do diabetes.
Descritores: Complicações do diabetes, Diabetes mellitus, Dor 
crônica, Neuropatias diabéticas.

INTRODUCTION

Diabetes mellitus (DM) is considered a disease of worldwide 
endemic proportions, with increasing number of cases diag-
nosed every year. In Brazil, DM prevalence is approximate-
ly 5% of the population1, being most of them DM type 2 
(DM2). 
DM metabolic disorders, which have in common increase 
blood glucose concentration, may lead individuals to dif-
ferent clinical conditions affecting central and/or peripheral 
nervous system2

. Diabetic neuropathy is a chronic complica-
tion of this disease, with changes in nervous functions due 
to their prolonged exposure to increased glucose levels, they 
symptoms of which may include neuropathic pain3. This pain 
pathogenesis seems to involve progressive sensory fiber axons 
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degeneration, as well as oxidative stress caused by increased 
free radicals formation as a function of high glucose levels, 
among others4,5.
Neuropathic pain is a health problem due to its chronic 
characteristic and may affect any human body nerve, gen-
erating major functional incapacity and comorbidities such 
as depression, anxiety and sleep disorders, among others6. 
Notwithstanding, epidemiological data on the frequency 
and consequences of this condition are scarce in Brazil and 
the government, via Ministry of Health, is now encouraging 
such studies, aiming at the diagnosis and better manage-
ment of these patients7.
In light of the above, this study has investigated the preva-
lence of chronic pain and other possible associated factors 
in DM2 patients attending a teaching medical outpatient 
setting.

METHODS

This was a cross-sectional study with all DM2 patients at-
tending the Medical Outpatient Setting of Specialties, 
University of Southern Santa Catarina, Tubarão, SC from 
March 2010 to March 2011. Inclusion criteria were diagno-
sis of DM2 and agreement to participate in the study.
DM2 patients identified in the registry system of patients 
attending the outpatient setting during the study period 
were contacted via phone and a home visit was scheduled for 
data collection. During interview, subjects were explained 
about study objectives and procedures and have signed the 
Free and Informed Consent Term.
Study variables were socio-demographic information (age, 
gender and DM2 diagnosis time), glucose level at interview 
moment, presence of neuropathic pain, patients’ adhesion 
to drugs prescribed to treat diabetes and the presence of de-
pressive symptoms.
Glycemia level was measured by equipment for glucose mea-
surement by glucose photometric determination (Sistema 
Accu-Chek Active®), in the minimum interval of 1h and 
maximum of 2h after last meal, according to manufacturer’s 
recommendations, being patients classified as “controlled 
glycemia” for glucose values up to 100 mg/dL or “uncon-
trolled glycemia”, for glucose values above 100 mg/dL8. Neu-
ropathic pain was evaluated by a single interviewer trained 
in the sequence of interview stages and in the way questions 
and sensory tests should be applied. As from scores obtained 
by the DN4 scale, which is being applied to discriminate 
sensory pain quality to identify chronic pain associated to 
central nervous system injury9, the presence of this condi-
tion was classified as “yes” when scores equal to or above 4, 
or “no”, for scores below 4.
For the analysis of adhesion to prescribed drugs, subjects 
were classified as “adherent” when presenting “high or mod-
erate adhesion”, or as “non adherent” when presenting “low 
adhesion”, applying Morisky’s Scale as previously used by 
other authors10. Beck Inventory11 was used to evaluate the 
presence of depressive symptoms, being this outcome classi-

fied as “yes” when scores were above 10 and “no” for scores 
from zero to 9.

Statistical analysis
Prevalence of neuropathic pain and socio-demographic char-
acteristics of DM2 patients were descriptively analyzed. In 
addition, possible association between neuropathic pain and 
related factors such as depression, adhesion to treatment, 
glucose control and time from diagnosis were also analyzed. 
Data were recorded in a database created as from the Excel® 
program and were imported to SPSS 16.0®. Chi-square test 
or Fisher Exact test was used to compare nominal categorical 
data, considering significant p≤0.05.
The study was approved by the Ethics Committee for Stud-
ies in Humans (CEP), University of Southern Santa Cata-
rina under protocol 12.395.4.01.III.

RESULTS

From 101 patients assisted during the study period, 4 re-
fused to participate, 4 had death records and 21 have not 
answered to the phone call for at least three attempts, thus 
resulting in a total of 72 interviewed subjects. Mean age 
was 60.6±11.2 years (CI95% 58.0;63.2) and mean time after 
DM2 diagnosis was 11.6±8.2 years (CI95% 9.7;13.5).
Remaining characteristics describing the profile of DM2 
patients attending AME in the period were: 69.4% were 
females, 15.3% had controlled glucose levels at interview 
moment, 33.3% reported depressive symptoms according to 
the tool used, 61.1% were classified as adherent to treat-
ment and 16.7% had neuropathic pain.
In the multivariate analysis, neuropathic pain was only asso-
ciated to time from DM2 diagnosis (Table 1). For this anal-

Table 1. Association of neuropathic pain and related variables in pa-
tients with diabetes mellitus type 2. Tubarão, SC, May to July 2009 
(n=72)

Variables Neuropathic pain
No (%) Yes (%)

Total
n (%)

p 
value*

Gender
Female
Male

10 (13.9)
2 (2.8)

40 (55.6)
20 (27.8)

50 (69.4)
22 (30.6)

0.322

Controlled glycemia
Yes
No

1 (1.4)
11 (15.3)

10 (13.9)
50 (69.4)

11 (15.3)
61 (84.7)

0.677

Depressive symptoms
Yes (score above 10)
No (score 0 to 9)

5 (6.9)
7 (9.7)

19 (26.4)
41 (56.9)

24 (33.3)
48 (66.7)

0.616

Adhesion to treatment
Yes (high & moderate)
No

5 (6.9)
7 (9.7)

39 (54.2)
21 (29.2)

44 (61.1)
28 (38.9)

0.130

Diagnosis time (median)
< 10 years
≥ 10 years

2 (2.8)
10 (13.9)

31 (43.1)
29 (40.3)

33 (45.8)
39 (54.2)

0.031*

Total 12 (27.8) 60 (72.2) 72 (100.0)

* Fisher Exact test.
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ysis, diagnosis time was categorized by the median, which 
was 10 years of diagnosis.
On the other hand, there are data indicating increased neu-
ropathic pain as a function of age. We have compared the 
presence of neuropathic pain considering a possible influ-
ence of age and have found no difference for this outcome 
when individuals were categorized by median of age (60 
years, Fisher, p=0.346).

DISCUSSION

Data have shown neuropathic pain in 16.7% of DM2 pa-
tients attending a teaching medical outpatient setting, as 
well as its association with disease evolution time.
Neuropathic pain frequency observed in this study is very 
similar to that obtained by studies developed with similar 
populations in other countries. In Turkey, this outcome was 
recorded for 16.0% of diabetic patients attending a teaching 
center12 and in Belgium this value was 14.0% of patients 
attending clinics for DM1 and DM2 patients13. These val-
ues are higher for diabetic patients as compared to Brazilian 
adult population in general, where recent neuropathic pain 
prevalence has been 1.7%6. 
In Brazil, a cross-sectional study carried out with more than 
300 DM2 patients attending a hospital service has identi-
fied prevalence of 22.2% of individuals with peripheral dia-
betic neuropathy14. In the same study, although values being 
close to those found in this study, the slight difference may 
be explained by the fact that these authors have character-
ized the condition by other symptoms besides mechanical 
stimulation sensation changes. However, epidemiological 
data based on population studies regarding chronic pain fre-
quency, including neuropathic pain, are scarce in the coun-
try, which has justified the recent publication of government 
document approving diagnostic protocols7 and encouraging 
this type of study.
Differences in neuropathic pain frequency may also sig-
nificantly differ among diabetic individuals with different 
glucose tolerance levels and the general population; factors 
such as weight, peripheral arterial disease and age are more 
associated to this outcome15

. With regard to the latter, not-
withstanding other authors also reinforcing the idea that 
the number of individuals with neuropathic pain is higher 
among older people16, this outcome was not associated to 
neuropathic pain in this study, suggesting that the associa-
tion with time after diagnosis is real not being just a func-
tion of longer patients’ life.
Our results show that only time after DM2 diagnosis was 
associated to neuropathic pain; this finding is in line with 
those recently observed by other authors, that diabetes du-
ration affects other disease comorbidities. In a study carried 
out in Iran, DM2 time, in addition to age and education 
level, among other factors, was associated to complications, 
especially cardiovascular complications17. In Canada, a co-
hort study carried out for more than 20 years with diabetic 
patients in a young population has also recorded that renal 

system complications increase with longer DM2 duration18.
Since neuropathic pain outcome among individuals may also 
vary according to the evaluation tool, one should highlight 
that the scale used in this study is being widely adopted in 
Brazil19 as well as abroad9. Nevertheless, Brazilian Ministry 
of Health7 has suggested for this objective the application 
of a tool validated for the Portuguese language and more 
recently published20.
As to remaining characteristics, there have been no associa-
tions with other variables for individuals with neuropathic 
pain. Among patients attending AME, mean time of DM2 
diagnosis was 11.6 years, which is in line with other au-
thors16. In addition, most patients were females (69.4%), 
mean age of 60 years, also in line with different studies car-
ried out with similar population.
As to adhesion to pharmacological treatment to control di-
abetes, 61.1% of patients were considered adherent. This 
result was below that recently observed (84%) by other au-
thors among DM2 patients attending the public service22 
as well as among diabetes patients attending a university 
extension center (78.3%) of the state of São Paulo23. It is 
known that values found by different studies for this vari-
able may differ a lot depending on studied population and 
conditions, as well as on the tool used for its measurement. 
However, our study calls the attention to the fact that, in 
addition to this adhesion value being below desirable values 
(80%), 84.7% of respondents had “uncontrolled glycemia” 
at interview moment, as described by the method. This sug-
gests the need for further follow-up of this population for 
better controlling comorbidities associated to diabetic hy-
perglycemia21.
With regard to depression risk factor, several studies have 
shown that depressive symptoms are strongly related to 
more severity of DM complications24, showing the impor-
tance of its evaluation among diabetic patients; however, 
our study has observed no association between this variable 
and the presence of neuropathic pain. On the other hand, as 
from Beck Inventory, our findings have shown that 33.3% 
of respondents had depressive symptoms. Although consid-
ering that this is not a tool for clinical diagnosis of depres-
sion, being more widely used to follow-up therapeutic effect 
and disease improvement, this high proportion of depres-
sive symptoms suggests the need for further monitoring of 
this comorbidity in this studied population because, among 
other reasons, the association of depression and non adhe-
sion to drugs has also been shown24. 
Our results suggest the need for further follow-up of these 
aspects in the studied population.

CONCLUSION

Our study has shown prevalence of neuropathic pain in 
DM2 patients and the association of this variable with time 
after disease diagnosis, as well as a significant number of 
individuals not adhering to diabetes mellitus therapy.
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ABSTRACT

BACKGROuND AND OBJECTIvES: Fibromyalgia syn-
drome is a chronic condition causing spontaneous widespread 
pain associated with hypersensitivity. This study aimed at investi-
gating the pressure pain endurance in women with fibromyalgia 
syndrome to determine the range of painful stimulation that an 
individual with fibromyalgia syndrome can resist acceptably. 
METHODS: We conducted an observational, descriptive, cross-
sectional study with 60 subjects (51.23±8 years), who met the 
American College of Rheumatology/1990 (ACR) criteria for 
fibromyalgia syndrome, and 42 healthy volunteers (48.33±9 
years) as the control group. Algometry was performed to record 
pressure pain detection threshold and pressure pain tolerance, 
and fibromyalgia impact questionnaire was used to determine 
the impact of fibromyalgia syndrome. Pressure pain endurance 
was calculated as the arithmetic difference between pressure pain 
tolerance and pressure pain detection threshold. 
RESuLTS: A significant difference in fibromyalgia impact ques-
tionnaire (p<0.0001), pressure pain detection threshold, and 
pressure pain tolerance (p<0.0001) was found between both 
groups. Furthermore, a significant difference in pressure pain 
endurance (p<0.0001) for each of the 18 points identified by 
ACR was noted between both groups, with the highest range 
of physical stimulation observed in the control group. A cor-
relation between pressure pain endurance and pressure pain de-
tection threshold (r=0.8334; p<0.0001) and pressure pain tol-
erance (r=0.8387; p<0.0001) was observed in the fibromyalgia 
syndrome group. 
CONCLuSION: Pressure pain endurance of the fibromyalgia 
syndrome group was extremely lower, when compared with that 
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of healthy controls, and may be used as an additional component 
to measure the disturbance in pain perception and to determine 
the range of painful stimulation that an individual with fibromy-
algia syndrome can acceptably resist.
Keywords: Fibromyalgia, Musculoskeletal pain, Pain measure-
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RESUMO

JuSTIFICATIvA E OBJETIvOS: A síndrome da fibromialgia 
é caracterizada por uma condição crônica que causa dor gen-
eralizada espontânea associada a hipersensibilidade. Este estudo 
teve como objetivo investigar a amplitude de dor à pressão em 
mulheres com síndrome da fibromialgia para determinar o início 
da sensação dolorosa e o máximo suportado e comparar com 
controles saudáveis. 
MÉTODOS: Foi realizado um estudo observacional, descritivo 
transversal, conforme os critérios do Colégio Americano de Reuma-
tologia/1990 (ACR), com 60 mulheres (51.23±8 anos) com diag-
nóstico de síndrome da fibromialgia e 42 (48.33±9 anos) voluntárias 
saudáveis como grupo controle. A algometria foi realizada para reg-
istro do limiar e tolerância à dor à pressão e aplicado o Questionário 
de Impacto da Fibromialgia para determinar a funcionalidade. A 
amplitude de dor à pressão foi calculada como a diferença aritmética 
entre o registro do limiar e a tolerância à dor à pressão. 
RESuLTADOS: Foi encontrada diferença significativa no Ques-
tionário de Impacto da Fibromialgia e nas variáveis de sensibi-
lidade dolorosa (registro do limiar e tolerância à dor à pressão) 
entre os grupos (p<0,0001). Verificou-se diferença significativa 
(p<0,0001) na amplitude de dor à pressão para cada um dos 18 
pontos identificados pelo ACR entre o grupo síndrome da fi-
bromialgia e o grupo controle, com maior amplitude de dor à 
pressão no grupo controle. Foi encontrada forte correlação entre 
a amplitude de dor à pressão com o registro do limiar (r=0,8334, 
p<0,0001) e a tolerância à dor à pressão (r=0,8387, p<0,0001) 
no grupo fibromialgia. 
CONCLuSÃO: A amplitude da percepção de dor na sín-
drome da fibromialgia é extremamente baixa quando com-
parada com controles saudáveis. Portanto, sugere-se que essa 
relação poderia ser utilizada como um componente adicional 
para avaliar as perturbações na percepção da dor e determinar 
o intervalo aceitável de um estímulo doloroso que indivíduo 
pode suportar.
Descritores: Dor musculoesquelética, Fibromialgia, Mensura-
ção da dor, Mulheres, Percepção da dor.
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INTRODUCTION

Fibromyalgia syndrome (FMS) is a chronic condition that causes 
pain, stiffness, and tenderness of muscles, tendons, and joints. 
It is also characterized by restless sleep, tiredness, fatigue, anxi-
ety, depression, and disturbances in bowel functions1. The major 
symptom could be characterized by spontaneous, widespread, 
and unexplained pain associated with hypersensitivity, hyper-
algesia (decreased mechanical pain threshold), and/or allodynia 
(pain induced by non-nociceptive stimuli)2. Previous studies3,4 
had described that an abnormality in the central pain processing 
system results in central amplification of pain signals. The persis-
tence of nociceptive receptors stimulation in the peripheral tis-
sue may lead to plastic alterations in the central nervous system, 
causing central amplification and increase in pain sensitivity3,4.
Thus, many methods to assess hypersensitivity in patients with FMS 
have been developed5-7. Apart from a heightened sensitivity to pres-
sure, the responses of patients with FMS to other types of stimuli, 
such as heat, cold, and electrical stimuli, have been found to be simi-
lar to those of the controls8-10. Many clinical centers routinely mea-
sure pressure pain threshold while assessing chronic pain patients, 
but not pain range11. Pressure pain detection threshold (PPdt) is 
defined as the point at which a steadily increasing non-painful pres-
sure stimulus turns into a painful pressure sensation. Pressure pain 
tolerance (PPt) is defined as the highest level of pain that a subject 
is prepared to tolerate12. Pressure pain endurance (PPe) (pain range) 
is defined as the pressure stimuli because pain is reported (PPdt) 
until pressure pain increases to a maximum endured level (PPt)13. 
Monitoring of PPe, not only PPdt or the number of tender points, 
is important to predict the increase or decrease in pain sensitivity by 
drug or physical therapy5. The fact that PPe could be increased with-
out any change in PPdt is important because even with pain, the 
patient can still perform many daily activities and rehabilitation pro-
grams. Similarly, we can increase PPdt without changing PPe. These 
data are important for physical rehabilitation, including stretching, 
muscle strength, and aerobic exercise14.
The advances in understanding the biology of pain character-
istics in FMS could provide rational platforms for treatment 
target identification and limits for exercise and physical therapy 
modalities to control chronic musculoskeletal pain. Therefore, 
this study aimed at investigating PPe in women with FMS to 
determine the range of painful stimulation that an individual can 
resist acceptably, and compare it with that of healthy controls.

METHODS

An observational, descriptive, cross-sectional study was conduct-
ed. Patients who met diagnostic criteria14 for FMS were recruited 
from the Medical Clinic of the Onofre Lopes University Hospi-
tal and Physiotherapy Clinic at the University Potiguar, Natal, 
Brazil. Informed consent was obtained from all subjects, and the 
study protocols complied with ethical guidelines.
A total of 60 adult women aged 32 to 71 years, who met the 1990 
American College of Rheumatology (ACR) criteria14 for FMS, were 
recruited. The control group (CT) consisted of 42 healthy volun-
teers chosen randomly among hospital personnel and teachers.

Inclusion criteria adopted were: (a) medical diagnosis of FMS; 
(b) ability to understand the study objective and answer the 
questions; and (c) not participating in physical therapy or re-
habilitation programs in the previous 3 months. The CT group 
met all the inclusion criteria, except diagnosis of FMS and ab-
sence of both rheumatic and endocrine diseases. Exclusion cri-
teria for both the groups were: (a) confirmed cognitive deficit; 
(b) physical and/or organic difficulties that compromised ques-
tionnaire application and analgesic tests; (c) endocrine, rheu-
matic, and/or autoimmune diseases, including chronic fatigue 
syndrome, chronic pelvic pain, atypical depression, irritable 
bowel syndrome, rheumatoid arthritis, gout, and lupus; and (d) 
use of corticosteroids, analgesics, and anti-inflammatory drugs. 
Subjects were also asked if they had suffered from any stressful 
experiences in the last 2 weeks, such as quarrels or receiving bad 
news, or if they had engaged in intense physical activity.

Assessement of pain sensitivity and symptoms of fibromyalgia
The experiment was performed in a quiet setting without any in-
terruptions and in isolation from other patients. Algometry was 
conducted to record PPdt and PPt. A total of 18 tender points 
were marked with a dermographic pencil and assessed while the 
patients were in orthostatic position, with their feet slightly sepa-
rated. Pain sensitivity tests were performed on the 18 identified 
points by ACR14, perpendicular to the skin at intervals of 5-10 s by 
the same qualified examiner. A pressure algometer was used (Pain 
Diagnostics and Thermography®, Great Neck, NY, USA) through 
a 1cm diameter rubber extremity. Pain threshold and tolerance to 
pressure were quantified in kg/cm2. The examiner positioned the 
rubber point above the area to be examined and gradually increased 
the pressure by 1kg/cm2/s. PPdt was measured when the patient said 
“I am starting to feel pain.” To measure PPt, the patient was asked 
to bear the maximum amount of pressure from the algometer and 
use the sentence “Stop, I cannot take anymore” when she could no 
longer tolerate pain. Patients were asked to use these exact sentences 
for standardization of the test. PPe was calculated as the arithmetic 
difference between PPt and PPdt, i.e., PPt − PPdt=PPe.
Functional capacity was evaluated using the Brazilian version of 
the Fibromyalgia Impact Questionnaire (FIQ)15, which is a self-
administered questionnaire that measures the functional aspects 
of the patient over the last few weeks. The FIQ contains three 
Likert-scale-type questions (levels of response) and seven visual 
analog questions. All the scales vary from 1 to 10 and a high 
score indicates negative impact and more severe symptoms. To-
tal FIQ score is graded from 1 to 100 points. Higher scores are 
related to greater impact of the disease on patients’ functionality 
and a corresponding reduction in their quality of life15.

Statistical analysis
Statistical analysis was performed using SPSS 19.0 and GraphPad 
Prism 5 (GraphPad Software Inc. 2009). Quantitative param-
eters were described by mean (Mn) and standard deviation (SD). 
The first step of the statistical analysis was to test the normal dis-
tribution using Kolmogorov-Smirnov test. Mann-Whitney test 
was employed to compare inter-group means and Spearman test 
was used to determine the correlation between PPe and PPt as 
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well as between PPe and PPdt in the FMS group. The value of p 
for statistically significant results was set at ≤0.05.
The Research Ethics Committee of the Federal University of Rio 
Grande do Norte has approved all procedures described in this 
study (274/2010).

RESULTS

No difference in age between groups was found. A significant in-
crease in FIQ scores was observed in the FMS group (p<0.0001) 
(Table 1). The FMS group showed a decrease in PPdt and 
PPt, indicating extreme sensitivity to pain. Furthermore, a sig-
nificant decrease in the values of PPdt (FMS=1.88±0.45kg/
cm2; CT=4.76±1.2kg/cm2) and PPt (FMS=2.49±0.52kg/cm2; 
CT=5.91±1.5kg/cm2) was found (p<0.0001) (Table 1).

Table 1. Age and differences in pain and functionality between fi-
bromyalgia and control groups

Groups

Variables Fibromyalgia
(n = 60)

Control
(n = 42)

Value-p

Age 51.23±8 48.33±9 0.1178

FIQ 68.96±16.4 18.12±12.3 <0.0001*

PPdt 1.88±0.45 4.76±1.2 <0.0001*

PPt 2.49±0.52 5.91±1.5 <0.0001*
Mann-Whitney test. FIQ; Fibromyalgia Impact Questionnaire; PPdt: pressure 
pain detection threshold; PPt: pressure pain tolerance; Pain values in kg/cm2. 
*Significant at 5%.

Table 2 shows significant differences (p<0.0001) between FMS 
and CT groups in PPdt, PPt, and PPe for each of the 18 points 
examined by ACR; values of all variables were significantly low-
er for the FMS group. PPe of FMS group showed a significant 
decrease (p<0.0001) (0.60±0.09kg/cm2), when compared with 
that of CT groupe (1.14±0.3kg/cm2), with the highest range 
of physical stimulation found in the CT groupe (Figure 1). A 
strong positive correlation between PPe and PPdt (r=0.8334; 
p<0.0001) as well as between PPe and PPt (r=0.8387; p<0.0001) 
was noted in the FMS group (Figure 2).

Table 2. Pressure pain means for each of the18 points identified by ACR between fibromyalgia and control group

Fibromyalgia Control

Tender Points PPdt PPt PPe PPdt PPt PPe p value

R Low Cervical 1.55 2.14 0.59 2.54 3.39 0.85 <0.0001

L Low Cervical 1.49 1.97 0.48 2.66 3.26 0.6 <0.0001

R Second Rib 1.28 1.78 0.5 3.24 4.00 0.76 <0.0001

L Second Rib 1.24 1.68 0.44 3.32 4.12 0.8 <0.0001

R Lat Epicondyle 1.60 2.21 0.61 4.26 5.41 1.15 <0.0001

L Lat Epicondyle 1.72 2.35 0.63 4.78 6.14 1.36 <0.0001

R Knee 2.37 3.01 0.64 5.78 7.39 1.61 <0.0001

L Knee 2.60 3.23 0.63 6.28 7.69 1.41 <0.0001

L Occiput 1.51 2.01 0.5 3.74 4.56 0.82 <0.0001

R Occiput 1.45 1.93 0.48 3.93 4.82 0.89 <0.0001

L Trapezius 1.71 2.33 0.62 4.79 5.92 1.13 <0.0001

R Trapezius 1.71 2.27 0.56 4.90 6.01 1.11 <0.0001

L Supraspinatus 2.16 2.83 0.67 5.93 7.49 1.56 <0.0001

R Supraspinatus 2.04 2.82 0.78 5.90 7.07 1.17 <0.0001

L Gluteal 2.29 2.91 0.62 6.13 7.61 1.48 <0.0001

R Gluteal 2.15 2.89 0.74 6.29 7.70 1.41 <0.0001

L Greater T 2.64 3.30 0.66 5.85 7.09 1.24 <0.0001

R Greater T 2.40 3.17 0.77 5.47 6.79 1.32 <0.0001
Results of Mann-Whitney test. Significant at 5%. 
R: right; L: left; Lat: lateral; Greater T: Greater trochanter; PPe: pressure pain endurance; PPe: pressure pain tolerance; PPdt: pressure pain detection threshold. Pres-
sure pain values in kg/cm2. There is a significant intergroup PPdt, PPt and PPe difference for each of the18 points identified by ACR14.
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Figure 1. Boxplot comparing pressure pain endurance means betwe-
en fibromyalgia and control groups 
Pressure pain values in kg/cm2. *Significance: p < 0.0001.
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DISCUSSION 

When compared with the CT group, PPe (pain range) of the 
FMS group was significantly reduced. This indicated that FMS 
led to a significant decrease in PPe that was extremely lower, 
when compared to that of healthy controls, and was associated 
with the initial painful pressure sensation and maximum en-
dured level.
Pain perception was clearly altered in the FMS group, resulting 
in lower functionality, impairment of physical activities, and in-
creased depressive or anxiety states. An understanding of PPe in 
FMS could provide rational platforms for treatment and limits 
for exercise and physical therapy modalities to control chronic 
musculoskeletal pain2.
Psychological and biological factors that may be responsible for 
these alterations have been fairly discussed. Some authors have 
described that in normal pain process, perception of pain in-
volves two main groups of neural pathways, namely, ascending 
and descending pathways4. The peripheral nerves transmit sen-
sory signals, including nociceptive stimuli, to the spinal cord for 
transmission via the ascending nociceptive pathway to the brain 
for processing. Descending pain modulatory pathways send both 
facilitatory and inhibitory signals from the encephalon to the 
spinal cord and periphery, either increasing or decreasing the 
“volume control” on incoming nociceptive signals reaching the 
brain2,4. In patients with FMS, these two pain pathways appear 
to operate abnormally, resulting in central amplification of pain 
signals and lower PPe4,9.
We suggest that even with low PPdt, patients with FMS may 
present an improved PPt. Therefore, patients with FMS should 
be given better support in physical therapy, including aerobic 
exercises, muscle strengthening, electrotherapy, and hydrothera-
py3,8. Although regular exercise is clearly associated with higher 
pain tolerance, pain thresholds are affected more ambiguously, 
possibly producing clinical implications. Tesarz et al.16 indicated 
that regular physical activity is associated with specific alterations 

in pain perception. Studies on the effect of physical exercise on 
pain patients have demonstrated a consistent impact on qual-
ity of life and functioning without improvement in pain scores. 
Thus, in the exercise treatment for pain patients, it may be ad-
visable to focus on the development of pain-coping skills that 
would affect tolerance, rather than direct alleviation of PPe9,16. 
With this strategy, it may be possible to increase PPe in patients 
with FMS and improve their quality of life and functionality. 
Further research is needed to clarify the relationship between 
modifications in pain perception, psychological factors, and neu-
robiological processes in patients with FMS.

CONCLUSION

Patients with FMS have reduced functionality and decreased 
PPe, indicating that this variable should be used as an additional 
component to measure the disturbance in pain perception and to 
determine the range of painful stimulation that an individual can 
resist acceptably. Thus, the knowledge of PPe in patients with 
FMS may provide rational platforms for treatment and limits for 
exercise and physical therapy modalities, improving both quality 
of life and functionality.
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ABSTRACT

BACKGROuND AND OBJECTIvES:This study is justified 
by the relevance of highlighting strategies which may be used by 
the nursing team to contribute to pain management, considering 
the importance of pain as the fifth vital sign. This study aimed 
at describing Nursing interventions to be taught as strategies for 
pain relief, according to Nursing professors’ perception.
METHODS: This is a descriptive, exploratory and qualitative 
study. The scenario was a Nursing Graduation Course and par-
ticipants were Nursing professors teaching Nursing disciplines. 
All participants have signed the Free and Informed Consent 
Term. Data collected by means of semi-structured interviews re-
corded in audio were afterward organized in categories.
RESuLTS:From data analysis, the category “Nursing care as 
non-pharmacological intervention to manage pain” has emerged. 
Specific Nursing action strategies taught during the course were 
additional care, such as effective communication, patients’ po-
sitioning and mobilization and support with artifacts, added to 
family monitoring.
CONCLuSION: Nursing interventions adopted as non-phar-
macological therapies to manage pain were the strategies used by 
professors during the teaching process.
Keywords: Analgesia, Nursing care, Nursing professors.

RESUMO

JuSTIFICATIvA E OBJETIvOS: Justifica-se a realização da 
presente pesquisa baseando-se na relevância de serem pontua-
das as estratégias das quais a equipe de Enfermagem possa lançar 
mão de modo a contribuir para o gerenciamento da dor, tendo 
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em vista a pertinência que a dor assume como o 5° sinal vital. 
O objetivo deste estudo foi descrever quais as intervenções de 
Enfermagem a serem ensinadas como estratégias para o alívio da 
dor, de acordo com a percepção dos enfermeiros docentes.
MÉTODOS: Trata-se de uma pesquisa descritiva e exploratória 
com enfoque qualitativo. O cenário foi um Curso de Graduação 
em Enfermagem e os participantes foram os docentes enfermeiros 
que lecionaram disciplinas de Enfermagem. Todos os participantes 
assinaram o Termo de Consentimento Livre e Esclarecido. Os da-
dos coletados mediante entrevista semiestruturada gravada em áu-
dio, foram posteriormente organizados em categorias.
RESuLTADOS: Da análise dos dados coletados emergiu a cat-
egoria “O cuidado de Enfermagem como intervenção não farma-
cológica no gerenciamento da dor”. Constituíram estratégias 
específicas de atuação da Enfermagem, no processo de ensino 
dos graduandos, cuidados complementares como a comunicação 
eficaz, o posicionamento e a mobilização do paciente e apoio 
com artefatos, somados ao acompanhamento dos seus familiares. 
CONCLuSÃO: As intervenções de Enfermagem adotadas como 
terapias não farmacológicas no gerenciamento da dor constituíram 
as estratégias utilizadas pelos docentes no processo de ensino.
Descritores: Analgesia, Cuidados de Enfermagem, Docentes de 
Enfermagem.

INTRODUCTION

The International Association for the Study of Pain (IASP) 
defines pain as “unpleasant sensory and emotional experi-
ence associated to real or potential tissue injury, or described 
in terms of such injuries. People learn how to use this term 
through their previous traumatic experiences…”1. According 
to the Brazilian Association for the Study of Pain (SBED)2,3, 
population longevity associated to increased survival with re-
gard to trauma and chronic diseases favors, in general, the 
appearance of painful sequelae, fact which requires the devel-
opment of strategies directing health professional actions to 
its correct and adequate control.
This means that human resources duly graduated and quali-
fied to lead management processes and attention to evaluate 
and treat pain are critical and, for such, nurses play an impor-
tant role considering their responsibilities related to sectoral 
management, planning of assistance of the team coordinated 
by them, in addition to generalist and holistic qualification 
which should involve their graduation.
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Nurses have preponderant role on accurate pain evaluation 
and on promotion, maintenance and recovery of painful pa-
tients’ comfort, through the organization of assistance given 
by them or by the Nursing team to patients with pain4.
Nursing care may promote pain relief, which justifies the 
need for efforts that reproduce assistance patterns specifically 
aimed at different pain manifestations and perceptions, by 
using scales and other tools to translate pain intensity and 
quality, in addition to the use of Nursing care strategies or 
non-pharmacological interventions to decrease physiological 
reactions and promote comfort5,6. This statement shows the 
imminent need to prepare Nursing professionals, since their 
qualification, for the development of such competence7.
The reference of Nursing care as additional strategy for pain 
relief is based on the use of techniques such as music, guided 
imagery, environmental noise control, touch, massage, physi-
cal therapies, in addition to communication itself, as resourc-
es to decrease distress secondary to pain, which should be 
discussed with professionals along their formal and ongoing 
education process8,9.
This justifies this study based on the relevance of strategies 
which may be used by the Nursing team to contribute to pain 
management, considering the importance of pain as the fifth 
vital sign.
This study aimed at describing Nursing interventions to be 
taught as strategies for pain relief, according to the perception 
of nursing professors.
 
METHODS
 
This is a descriptive and exploratory research with qualitative 
focus of the theme content analysis-type. The study was car-
ried out in a Nursing graduation course of a university located 
in Mogi das Cruzes. Participated in the study all nurses who 
have taught, during 2011, Nursing disciplines. Participants 
have signed the Free and Informed Consent Term (FICT). 
Data were collected to characterize participants, such as gen-
der, age, graduation time and nursing teaching time, and then 

a semi-structured interview was carried out and recorded in 
audio, as from the guiding question: “According to your per-
ception, which are the Nursing interventions to be taught as 
strategies for pain relief?”
Then, recorded interviews were transcribed and after their ac-
curate and thorough reading, they were classified as shown 
in table 1, being established Registry Units from which Un-
derstanding Cores resulted having as reference landmark the 
Pedagogic Module of the Brazilian Society for the Study of 
Pain. After analysis, a new regrouping and classification was 
performed, resulting in Categories. Reflexive and relational 
analysis of contents was based on theoretical referential, aim-
ing at understanding the meaning of the phenomenon about 
Nursing graduation professors perception.
This study was approved by the Research Ethics Commit-
tee (Process CEP UMC 137/2010, CAAE 0131.0.237.237-
2010).

RESULTS 

With regard to characterization, a total of 5 professors partici-
pated in this study, being called “A”, “B”, “C”, “D” and “E”. 
From these, 4 were females aged between 31 and 40 years; 
with regard to graduation time, 4 were graduated in Nursing 
for more than 10 years and 4 acted as professors for 10 to 15 
years. Table 1 shows selected statements, registry units, un-
derstanding core and category.

DISCUSSION

From the category “Nursing care as non-pharmacological 
intervention for pain management”, mentions to available 
treatments for pain management have emerged. In this per-
spective, professors reported acknowledging that Nursing in-
terventions per se represent non-pharmacological actions for 
comfort and to improve pain:
“Changing position, dressing, patient in bed for a long time, 
one could keep him sitting until hygiene which brings comfort, 

Table 1. Categorization process, São Paulo, 2014

Statements Registry Unit Understanding Core Category

 “Changing position, dressing too compressive, could be left more flexible or 
loose, patient in bed for a long time, one could keep him sitting until hygiene 
which brings comfort, and patient feeling good ends up helping resistance 
to pain” (A).
 “Family has to be oriented to value what the child feels, the speech… once 
pain is diagnosed, we teach to try first to intervene with non-pharmacologi-
cal measures, such changing position, or even a toy… forget the biomedical 
model and value nursing actions, but not forgetting that sometimes we have 
to medicate. Orient students… that they cannot eliminate pain, but they can 
minimize it” (B).
 “I approached a patient with a student ... he spontaneously told us that 
he was apart from the family, that he could not pick his niece in lap, that 
the physician was decreasing drug doses… it is magic, these are details of 
our profession, talking to patients is a non-pharmacological therapeutic and 
behavioral technique” (C).
 “Emotional care is with non-pharmacological interventions, such as replac-
ing the mattress, touch, changing position and encouraging mobility” (D).
“To observe the patient is nothing, one has to encourage him to talk” (E).

Biological care pro-
viding comfort

Dialog as therapeutic 
technique

Emotional care as 
Nursing intervention

The relevance of Nurs-
ing care to relieve pain 
in bio-socio-emotional 
aspects

Nursing care 
as non-phar-
macological 
intervention 
to manage 
pain.
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and this “feeling good” ends up helping resistance to pain” (A).
“Emotional care is with non-pharmacological interventions, 
such as replacing the mattress, touch, changing position and 
encouraging mobility” (D).
Pain management based on the association of Nursing ac-
tions and therapeutic techniques decreases costs, in addition 
to avoiding the presence of potential adverse effects related to 
the use of drugs and invasive interventions; this is the impor-
tance of Nursing for the management of the fifth vital sign2.
It is important to supply Nursing students with tools to iden-
tify specific assistance needs for each patient with pain, based 
on recommendations of Nursing class entities regarding the 
study of human responses to biological, emotional and social 
distress that pain may induce10.
In the Children’s Health Nursing area, professor’s perception 
has converged to non-pharmacological techniques as the first 
pain management choice, focused on the child and on the 
family, as follows:
“Family has to be oriented to value what the child feels, the 
speech… once pain is diagnosed, we teach to try first to in-
tervene with non-pharmacological measures, such changing 
position, or even a toy… I try to orient students… that we 
cannot eliminate pain, but rather minimize it” (B).
Conventional pharmacological approaches for pediatric pain 
have been effectively associated to additional techniques; pe-
diatric patients’ imagery stimulation is the primary element 
of assistance11.
With regard to Nursing assistance for painful children and 
teenagers, especially during hospital stay, one has to consider 
the importance of emotional care, flexibility, playfulness mo-
tivation, use of imagination and establishing communication 
with them and with the support system to understand the 
perception of each element about pain, and from then be able 
to establish strategies for its control12.
Communication was referred as a tool for mental health care 
in light of painful experience specificity for painful patients:
“I approached a patient with a student ... he spontaneously 
told us that he was apart from the family, that he could not 
pick his niece in lap, that the physician was decreasing drug 
doses” (C).
Pain in the context of mental disease is considered differenti-
ated in the evaluation of these patients, and the management 
of the fifth vital sign is inserted in the recommendation for 
health and Nursing assistance of those “needing special care”2.
Communication as pain management tool favors pain evalua-

tion, allowing the expression of discomfort intensity and qual-
ity. In addition, it involves the relief strategy, be it by guidance, 
by guided imagery or by the possibility of verbalization13.
Pain management was considered within this category, in 
its non-pharmacological version, as care interventions of the 
Nursing team. When teaching this approach, communication, 
physical movement, support, use of devices and follow-up of 
the family support system are specific Nursing strategies.

CONCLUSION

Teaching pain as the fifth vital sign reinforces the need for 
efforts contributing to the development of pain management 
strategies. In this sense, Nursing is an important element of 
this process, by applying specific care science interventions. 
So, Nursing interventions represented by positioning, by 
communication, by applying dressings, by adopting elements 
favoring creativity may be adopted as non-pharmacological 
therapies for pain management, according to the perception 
of nursing professors.
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ABSTRACT

BACKGROuND AND OBJECTIvES: Verbal investigation is 
a critical step of nursing neurological evaluation of neuropathic 
pain patients, due to its multidimensionality. There are few stud-
ies in the literature specifically dealing with this subject. In light 
of the above, this study aimed at evaluating medical records on 
clinical topographic characteristics of neuropathic pain reported 
by patients from a multidisciplinary management center.
METHODS: This is a documental, crossover and quantitative 
study evaluating 50 medical records of patients with established 
neuropathic pain diagnosis who came for routine consultations 
between January and June 2014. Data collection form was based 
on McGill Pain Questionnaire and data regarding age, gender, 
pain topography and presence of verbal descriptors were ana-
lyzed. Data were submitted to statistical analysis and Chi-square 
test was applied to compare association among variables.
RESuLTS: There has been prevalence of females (64%), with 
mean age of 57 years. Most common pain descriptors were from 
the sensory dimension and were associated to cases where neu-
ropathy affected lower limbs (p=0.006).
CONCLuSION: There has been association between topogra-
phy and pain dimension. Due to the subjectivity and complexity 
involving neuropathic pain evaluation, it is necessary to under-
stand its clinical manifestations and to prepare the whole multi-
disciplinary team, especially Nursing, which plays a critical role 
in verbal investigation of painful patients.
Keywords: Nervous system diseases, Neurological evaluation, 
Neuropathic pain, Nursing, Pain clinics, Pain measurement. 
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RESUMO

JuSTIFICATIvA E OBJETIvOS: A investigação verbal é uma 
etapa fundamental do exame neurológico do enfermeiro na aval-
iação do paciente com dor neuropática, dada à sua multidimen-
sionalidade. Na literatura, poucos são os trabalhos que lidam 
especificamente com esse tema. Diante disso, o objetivo deste es-
tudo foi analisar registros em prontuários sobre as características 
clínico-topográficas da dor neuropática relatadas por pacientes 
de um centro de tratamento multidisciplinar. 
MÉTODOS: Estudo documental, transversal, de natureza 
quantitativa. Analisaram-se 50 prontuários de pacientes com 
diagnóstico estabelecido de dor neuropática que compareceram 
para consultas de rotina entre janeiro e junho de 2014. Utilizou-
se formulário para coleta de dados baseado no Questionário de 
Dor McGill e foram analisados dados referentes a idade, gênero, 
topografia da dor e presença de descritores verbais. Os dados 
foram submetidos a análise estatística e aplicou-se teste de Qui-
quadrado para comparar a associação entre as variáveis. 
RESuLTADOS: Prevaleceram pacientes do gênero feminino 
(64%), com média de 57 anos. Os descritores de dor mais cita-
dos foram da dimensão sensorial e se associaram aos casos em 
que a neuropatia atingia os membros inferiores (p=0,006). 
CONCLuSÃO: Foi observada uma associação entre topografia 
e dimensão da dor. Em virtude da subjetividade e complexidade 
que envolvem a avaliação da dor neuropática, faz-se necessário o 
conhecimento das suas manifestações clínicas e o preparo de toda 
a equipe multidisciplinar, sobretudo da Enfermagem, que des-
empenha papel fundamental na condução da investigação verbal 
do paciente com dor.
Descritores: Clínicas de dor, Dor neuropática, Doenças do 
sistema nervoso, Enfermagem, Exame neurológico, Mensura-
ção da dor.

INTRODUCTION

According to the International Association for the Study of 
Pain (IASP), pain is defined as unpleasant sensory and emo-
tional experience associated to real or potential injury1. Pain is 
reported since the early days of mankind; however its defini-
tion has gone through significant chances until current days. 
Currently, pain may be seen as a multidimensional phenom-
enon involving physiologic, sensory, affective and cognitive 
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aspects and its evaluation shall involve detection, qualifica-
tion and measurement of all these dimensions2.
As a function of its nature, pain may be classified as nocicep-
tive or neuropathic. The former is caused by the activation of 
peripheral nociceptors, with natural physiologic transduction 
and recognized modulation3. Neuropathic pain is a conse-
quence of injuries or diseases affecting somatosensory nervous 
system with consequent central impairment of information 
processing and, for such, its symptoms go beyond the physi-
cal healing period of such injuries and may be associated to 
motor, psychic, neuroendocrine and neurovegetative deficits4.
To identify individuals with neuropathic pain requires ap-
proaches involving verbal investigation by means of pain de-
scriptors5. The analysis of such descriptors is a stage of nurs-
ing neurological evaluation and, in the literature, there are 
few studies specifically dealing with this subject under neuro-
pathic pain patients’ perspective, considering that such proce-
dure is not exclusively object of neurologists, but it is also part 
of the multiprofessional physical evaluation6.
So, this study aimed at analyzing clinical topographic neu-
ropathic pain characteristics, reported by patients of a mul-
tidisciplinary treatment center during neurological evalua-
tion, and at discussing available scientific literature results. 
The analysis of the defined profile provides subsidies for the 
planning of health actions based on prevalence of cases, as 
well as contributes for the technical-scientific knowledge of 
health professionals, especially those involved with pain man-
agement.

METHODS

This is a documental, crossover, descriptive and quantita-
tive research carried out in a small-sized multidisciplinary 
pain management clinic located in the city of São José dos 
Campos, SP, were the vast majority of patients are private or 
referred by health insurance and who are followed by profes-
sionals of the following specialties: Neurology, Orthopedics, 
Nursing, Chiroacupuncture, Physiotherapy, Psychology and 
Nutrition.
Data were collected during three weeks of the month of July 
2014, by analyzing medical records of 50 adult patients, of 
both genders, belonging to the clinic database, randomly and 
sequentially selected. All patients had established diagnosis of 
neuropathic pain and had their anonymity preserved, being 
medical records data used only for statistical purposes.
A form was developed, based on McGill Pain Questionnaire, 
which is a validated inventory with 78 descriptors organized 
in 4 dimensions: sensory, affective, evaluative and mixed7. 
This form had patients’ identification data and data regard-
ing age, gender, pain topography and presence of neuropathic 
pain verbal descriptors.
Descriptive and inferential statistical analyses were used. The 
software GrapPad Instat for Windows, version 3.0 was used 
for descriptive analysis, where the numerical variable age 
was evaluated by means of descriptive measures of central-
ity (mean and median) and of dispersion (minimum, maxi-

mum and standard deviation). Categorical variables (gender, 
pain topography and verbal descriptors) were expressed in 
percentages, absolute and relative frequencies. The software 
RStudio, version 0.98.1028 was used for inferential analysis 
where Chi-square test of linear trend was used to compare the 
association between pain topography and dimension, with 
statistical significance of p<0.05.
This study was approved by the Research Ethics Committee, 
Paulista University, under process 31382214.0.0000.5512.

RESULTS

From 50 patients meeting inclusion criteria, 64% (n=32) 
were females. Age has varied from 22 to 91 years with mean 
of 57.3±14.2 years.
With regard to verbal investigation, figure 1 shows the sce-
nario of pain descriptors, allocated according to their di-
mensions. In cases where patients have reported two or more 
descriptors, all of them were considered since different pain 
modalities may be present according to the type of affected 
fiber.
When investigating the association between pain topography 
and dimension, results have shown that sensory dimension 
descriptors are associated to patients with LLLL neuropathic 
pain, as shown in table 1. To confirm such hypothesis, Chi-
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Figure 1. Neuropathic pain descriptors identified in the sample (n=85)

Table 1. Clinical topographic association of pain and p values obtai-
ned by Chi-square test (p<0.05)

Pain topography Sensory 
dimension

Mixed 
dimension

Evaulative 
dimension

p 
value

Lower limbs 20 (48.8%) 7 (29.2%) 7 (35%) 0.006*

Thoracolumbar region 6 (14.6%) 7 (29.2%) 8 (40%) 0.866

Upper limbs 6 (14.6%) 3 (12.5%) 0 (0%) 0.317

Head/face 4 (9.8%) 1 (4.2%) 0 (0%) 0.179

Cervical region 4 (9.8%) 2 (8.3%) 1 (5%) 0.367

Gluteal region 0 (0%) 4 (16.6%) 4 (20%) 1.000

Intercostal region 1 (2.4) 0 (0%) 0 (0%) **

Total descriptors 41 (100%) 24 (100%) 20 (100%)
*Statistically significant Chi-square test; ** inexistent p value.
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square test of linear trend was applied with comparison free-
dom level of 2. Chi-square value (x2) corresponded to 9.9412, 
being higher than critical Chi-square (x2c=0.103).

DISCUSSION

In recent years, the choice of multidisciplinary pain manage-
ment clinics as alternative for traditional chronic pain man-
agement is becoming popular. However, information about 
users of such health service is still scarce in scientific studies8. 
The interaction between different knowledge and patients’ 
multidisciplinary approach in pain clinics positions them as 
active subjects in the therapeutic process and provides a holis-
tic vision to professionals, which makes clinical information 
more detailed and the diagnosis faster9.
In our study, the sample has shown predominance of females, 
which reinforces the hypothesis of previous studies which 
have evidenced higher neuropathic pain prevalence among 
females6,10-12. Hormonal differences, easiness to verbalize pain 
and lower tolerance to pain may explain such results6.
It is consensus in the literature that longevity progressively 
and proportionally increases the risk for chronic pain10,13, 
which is in line with our results, which have shown sample 
age distribution with mean of 57 years. This prevalence 
may be associated to labor activities or to the aging process, 
which increases the risk of developing chronic-degenerative 
diseases14.
With regard to verbal investigation to screen pain descriptors, 
the form based on the McGill Pain Questionnaire was used 
because it is a multidimensional and validated tool which 
allows characterizing and separating pain affective, sensory, 
evaluative and mixed dimensions7. In our study, 10 descrip-
tors were reported by the sample and this broad spectrum 
of qualifications reinforces the complexity of pain, as well as 
its individuality. Six from 10 reported descriptors belong to 
the sensory dimension. From these, there has been prevalence 
of tingling (14.1%) and burning (14.1%) symptoms which 
are attributed to the aggression to thin type C and A-delta 
fibers, respectively. These results confirm previous studies on 
the subject6,15.
According to verbal investigation data, a heterogeneous pain 
verbal qualification group was identified; however, the topo-
graphic pattern was more homogeneous. As to body location 
of pain, there has been predominance of LLLL (48.78%). 
Similarly to this study, pain pattern in the distal portion of 
lower extremities has been referred by several authors as clini-
cal presentation typical of neuropathy16,17.
Up to now, there were no scientific studies in the literature 
trying to associate topographic patterns seen in the neu-
rological exam and neuropathic pain descriptors reported 
during patients’ verbal investigation in multidisciplinary 
management centers. Our study has identified that sensory 
dimension is frequently associated to cases where neuro-
pathic pain affects LLLL. For being poorly explored data, 
such hypothesis was submitted to statistical analysis and was 
significantly proven, showing that deviations were not due 

to chance.
Considering this association, it is possible to infer that spi-
nothalamic tract, pathway responsible for the transmission 
of sensory dimension painful information to thalamus and 
cortex18, had prevailing action on LLLL neuropathies affect-
ing the sample, configuring symptoms of tingling, burning, 
tugging, flashing, itchy and throbbing pain.
Neurological evaluation knowledge and understanding, as 
part of physical evaluation, are key for the diagnosis of neu-
ropathic pain. Traditionally, every health professional should 
recognize patients experiencing pain; however, some profes-
sionals, such as nurses, should develop integral assistance to 
painful patients, to make feasible a multiprofessional care19. 
In light of such responsibility, subsidies to understand neuro-
pathic pain in its different dimensions should be incorporated 
to clinical practice to guide diagnostic evaluation and assure 
the correct assistance direction20.

CONCLUSION

Notwithstanding the limitations of a small sample size, this 
study has identified an association between pain topography 
and dimension. Another relevant data is the similarity ob-
served between patients looking for multidisciplinary treat-
ment in specialized clinics and those users of traditional pain 
ambulatories.
Due to subjectivity and complexity involving neuropathic 
pain evaluation, it is necessary to know its clinical manifesta-
tions and to prepare the whole multidisciplinary team, espe-
cially Nursing, who plays a critical role in verbal investigation 
of painful patients.
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ABSTRACT

BACKGROuND AND OBJECTIvES: Failed back surgery 
syndrome refers to a condition in which a patient has undergone 
back surgery with a poor outcome. This syndrome leads to losses 
in daily living activities and hinders the return to physical exerci-
se. The objective of this study was to analyze the relation between 
chronic low back pain and functional capacity and the physical 
activity level of these patients. 
METHODS: Cross-sectional study comprising 57 patients, 
mean age 51.07±12.93 years, who underwent low back surgery. 
These patients were divided into two groups, according to the 
presence of chronic low back pain. All patients filled in a ques-
tionnaire that covered demographic data, visual analog scale for 
pain, Rolland-Morris Questionnaire to evaluate functional in-
capacity and International Physical Activity Questionnaire to 
measure physical activity level. 
RESuLTS: The following predominated: women (77%), obese 
(49%), surgery for spinal disc herniation (80%), underwent one 
low back surgery (52%). Patients with chronic low back pain re-
fer a greater perception of disability and 81% of this group sho-
wed an average of 3.53±3.51 points in Roland-Morris. Chronic 
low back pain had no influence on the different levels of physical 
activity demonstrated in patients with chronic low back pain and 
results of the International Physical Activity Questionnaire sho-
wed no significant difference between the groups (p=0.54). 
CONCLuSION: These findings indicate that there were other 
factors beyond chronic pain interfering with the physical activity 
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level in these groups and further studies to explore lifestyle, phy-
sical exercise adherence and other dimensions of pain are still ne-
eded. Results contribute to the understanding and management 
of patients with chronic low back pain.
Keywords: Active life expectation, Failed back surgery syndro-
me, Low back pain, Sedentary lifestyle.
 
RESUMO

JuSTIFICATIvA E OBJETIvOS: A síndrome dolorosa pós-
-laminectomia lombar é uma condição em que o paciente sofreu 
uma cirurgia de coluna lombar e os resultados não foram satis-
fatórios. A dor crônica lombar interfere nas atividades de vida 
diária e na prática de exercícios físicos regulares. O objetivo deste 
estudo foi analisar a relação da dor crônica lombar com a incapa-
cidade funcional e o nível de atividade física em pacientes com a 
síndrome dolorosa pós-laminectomia lombar. 
MÉTODOS: Estudo transversal composto por 57 pacientes 
com idade média de 51,07±12,93 anos que sofreram cirurgia em 
coluna lombar. Esses pacientes foram divididos em dois grupos 
seguindo o critério da presença de dor crônica lombar. Os ins-
trumentos utilizados foram questionário para coleta de dados 
demográficos e clínicos, escala analógica visual, Questionário 
Roland Morris e Questionário Internacional de Atividade Física. 
RESuLTADOS: Houve prevalência do gênero feminino (77%), 
obesos (49%), cirurgia de hérnia discal lombar (80%), apenas 
uma cirurgia (52%). Pacientes com dor crônica lombar apresen-
taram uma média de 3,53±3,51 pontos no Roland Morris. A 
dor crônica lombar não teve influência nos diferentes níveis de 
atividade física demonstrados no grupo com dor crônica lombar 
e os resultados do Questionário Internacional de Atividade Fí-
sica demonstram que não houve diferença significativa entre os 
grupos (p=0,54). 
CONCLuSÃO: Os achados indicam que existem outros fato-
res além da dor crônica que interferem no nível de atividade 
física nesses grupos e que há a necessidade de outros estudos 
para explorar o estilo de vida, a aderência ao exercício físico e 
outras dimensões da dor. Os resultados obtidos contribuíram 
para o entendimento e manuseio desses pacientes com dor crô-
nica lombar.
Descritores: Dor lombar, Estilo de vida sedentário, Expectativa 
de vida ativa, Síndrome pós-laminectomia.
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INTRODUCTION

Chronic low back pain (CLBP) has long been considered a pu-
blic health problem due either to its high prevalence or to the 
magnitude of the disability related to it. Therefore, many investi-
gations in different countries have been done, trying to focus on 
the characteristics of those patients, as well as on many factors 
related to this disease, trying to establish possible preventive me-
asures1,2.
A systematic review of the global prevalence of low back pain 
that included general population studies published between 
1980 and 2009 showed that low back pain has shown to be a 
major problem throughout the world, with the highest prevalen-
ce among women and aged 40-80 years3.
According to the World Health Organization (WHO), based on 
several papers, the economic burden to the society and govern-
mental organizations is quite high. In the United States, the total 
cost with low back pain exceeds U$ 100 billion dollars per year4.
In an epidemiological survey in Hong Kong, 21.8% of the popu-
lation (n=1703) suffers from CLBP5. Studies held in two places 
in Brazil (Pelotas in the South and Salvador in the Northeast) 
showed that 4.2% (n=3182) and 16.3% (n=2297) of the indivi-
duals had CLBP6,7.
The initial treatment of lumbar pain is mostly conservative, but 
surgery may be necessary when the clinical treatment fails to pro-
vide adequate pain relief and when there is obvious nerve root 
and/or spinal cord compression8.The most frequent causes of 
lumbar disc surgery are degenerative disc diseases, osteoarthritis 
and narrowed spinal canal9, being 40% of the reported cases of 
CLBP due to discogenic origin10.
Failed back surgery syndrome (FBSS) is defined as low back spi-
ne or lumbar root pain, usually in the same topographic loca-
tion, persisting even after surgical intervention or starting after 
its execution11.This condition may develop in 10 to 40% of pa-
tients operated on the lumbar spine12.
Patients with CLBP may show a reduction in their functional 
capacity impacting their ability to perform moderate to vigorous 
daily activities as cleaning windows, gardening and house cle-
aning. In addition, their performance of physical exercises can 
also be affected influencing the choice of exercise, and in many 
cases causing total interruption of this practice13.The actual in-
fluence of pain intensity on physical deconditioning and how the 
avoidance of movement (kinesiophobia) can be related to lack 
of adherence to a physical exercise program need to be better 
discussed and understood14,15.
We hypothesized that patients with FBSS had a higher rate of 
perceived disability and a lower level of physical activity. 
The aim of this study was to identify whether CLBP really inter-
feres with the functional capacity and the physical activity level 
of these patients.

METHODS

Observational, cross-sectional study was conducted between 
March and October 2011 in Curitiba, Paraná, Brazil. All pa-
tients referred by physicians were contacted by phone and an 

appointment was scheduled. Data collection took place at the 
Physical Education Department, Federal University of Parana. 
All patients signed a Free and Informed Consent Term, in com-
pliance with the determination of the National Health Council 
Resolution 196/96.
The study sample included 57 patients who underwent lumbar 
surgery at least six months earlier. There were either operated pa-
tients with no significant pain or patients with CLBP that were 
further classified as the FBSS group. Patients were selected by 
neurosurgeons or orthopedic surgeons. Exclusion criteria were: 
age under 18; surgery in other regions of the spine other than 
lumbar; surgery for tumor or spinal cord injury; and surgery 
performed less than 6 months before evaluation. The first group 
(G1) consisted of patients with CLBP and the second group 
(G2) of patients without pain.
All patients filled in a questionnaire about demographic charac-
teristics, lumbar illness, perception of pain, disability, and phy-
sical activity level.
Demographic characteristics consisted of age, gender, body mass 
index, occupational and educational status. Questions about 
lumbar illness were related to pathological types that preceded 
the surgery and quantity of surgeries and treatments after sur-
gery. Patients were also asked if they have had CLBP. Pain in-
tensity in those patients with CLBP was evaluated by the verbal 
analog scale (VAS)16. VAS is used worldwide and is easily unders-
tandable by the study population. Clear and concise instructions 
have been given to each patient enabling a quick application 
with a minimum intervention by the researcher. It is based on a 
box scale divided in ten boxes (0-10) where zero (0) means “no 
pain” and ten (10) means “the worst pain ever”. Patients with 
CLBP recorded pain intensity in the VAS in two situations: at 
awaking time and at 8 p.m.
Disability was measured by The Roland-Morris Disability Ques-
tionnaire (RMDQ). This tool is a self-report questionnaire being 
one of the most widely used tools employed by researchers to 
measure the degree of disability in people affected by low back 
spine disorders17,18. It consists of 24 questions taken from the 
impact illness profile19. The option “because of my back” was 
added in each item of the questionnaire. Questionnaire was fo-
cused on some physical functions, such as walking, sitting, clim-
bing stairs, dressing up, sleeping, personal care, crouching down 
and daily activities20. Each question had a ‘YES’ (1) or ‘NO’ (0) 
answer. The higher the score, the greater is the functional disabi-
lity. Validation into Portuguese had been previously published, 
after applying the questionnaire to 140 patients with CLBP. In-
ternal consistency was very high level (Cronbach’s α 0.92).The 
intraclass correlation coefficient for test-retest reliability was 0.95 
(95% confidence interval, 0.93-0.97). The Brazilian-Portuguese 
RMDQ version was assessed by calculating the Effect Size with 
84% of confidence interval. The level of responsiveness was 0.10 
(0.04 to 0.16)21.
The level of physical activity was measured by the International 
Physical Activity Questionnaire (IPAQ), version 8, long form. It 
consists of 27 questions related to physical activity divided into 
four domains (occupational, transport, household and leisure 
activities) and the total sitting time reported per week. These ac-



273

Functional capacity and physical activity level in 
failed back surgery syndrome patients

Rev Dor. São Paulo, 2014 oct-dec;15(4):271-5

tivities were observed in a regular week with vigorous, moderate 
or low intensity, and a minimum of 10 continuous minutes. Af-
ter all domains in MET (metabolic equivalent) were calculated, 
physical activity level was classified as low, moderate or high22.
The Portuguese validation was done in a study with 257 parti-
cipants, and the Spearman correlation was high and significant 
(rho=0.69 to 0.71, p<0.01)23.

Statistical analysis
Descriptive statistics detailed the characteristics of groups G1 
and G2. Shapiro-Wilk test was applied to verify data normality. 
In both groups, IPAQ data were not normally distributed while 
RMDQ was normal only in G1. Nonparametric Mann-Whitney 
test was used to analyze differences between groups related to 
RMDQ and to IPAQ. Simple linear regression was used for G1 
to check the influence of CLBP on perceived disability. Chi-
-square test was applied to check the influence of CLBP on the 
level of physical activity. The level of significance was set to 0.05 
for all the tests. Analysis was performed using SPSS V 18.0.
This study was approved by the Health Sciences Sector of 
the Federal University of Parana under registration number 
1048.173.10.11.

RESULTS

The study sample included 57 patients (44 females and 13 males) 
with mean age of 51.07 (SD=12.93). According to body mass 
index, they were described as: normal weight (30%), overwei-
ght (21%) and obese (49%). Main causes of surgery were spinal 
disc herniation (80.2%), osteoarthritis (12.3%), spinal canal ste-
nosis (3.5%), spina bifida (1.8%) and bilateral mega apophysis 
(1.8%).
In relation to the number of surgeries, 30 patients (52.6%) un-
derwent only one low back surgery, while 17 (29.8%) had two 
spinal surgeries and 10 (17.6%) three or more surgeries. Physi-
cal therapy treatment program has been reported by 21 patients 
(37%); while 36 patients (63%) discontinued this program. Re-
garding complementary therapies, only 5 patients (8.8%) un-
derwent psychological sessions or acupuncture.
Patients were assigned to two groups according to the existence 
of pain: G1 (Group with CLBP) included 42 patients; and G2 
(group without PAIN) with 15 patients. G1 showed a mean sco-
re of 5.32 (SD=2.02) for pain intensity based on VAS. Demogra-
phic characteristics and pathological types that preceded surgery 
of both groups are shown in table 1.
Coefficient estimate in linear regression analysis between CLBP 
and the RMQD score was not significant (β=0.054, R2=0.003, 
p=0.736).
Results also showed that 81% of G1 was considered a poor re-
sult based on the classification from the original article, with 14 
points or more classified as a poor result, indicating high func-
tional disability 19. There were significant differences between 
both groups regarding the level of functional capacity (U = 7.50, 
p = 0.000; table 2). This result demonstrates the impairment of 
functional capacity in G1.
There was no significant difference between CLBP and the levels 

of physical activity (c2=0.5079, p=0.476). IPAQ results showed 
no significant difference between groups (p=0.54). G1 presen-
ted a mean score of 425 (SD=564.4), and G2 presented a MET 
mean score of 530.6 (SD=705.6). There was a prevalence of low 
level of physical activity in both groups. G2 had one patient with 
high level of physical activity (Table 3). This patient was consi-
dered an outlier, and so his data was removed from the nonpara-
metric test. There was no significant difference between groups 
regarding their level of physical activity (U=262, p=0.326).
Chi-square test showed that CLBP had no influence in the diffe-
rent levels of physical activity demonstrated in G1 (c2=0.5079, 
p=0.476). There was no significant association between CLBP 
and the levels of physical activity in G1 (r=0.275, p=0.078).

Table 1. Demographic data and main causes of surgery of the parti-
cipants by group

Variables G1 (n=42) G2 (n=15)

Age (years) mean (SD) 53(12.9) 45.6(11.7)

Gender

 Female 35 9

 Male 7 6

Body mass index (category)

 Normal 11 6

 Overweight 22 7

 Obese 9 2

Pathological types

 Spinal disc herniation 32 14

 Osteoarthritis 7 0

 Spinal canal stenosis 2 0

 Spina bifida 0 1

 Bilateral mega-apophasis 1 0
G1: group with pain; G2: group without pain.

Table 2. Roland Morris Disability Questionnaire scores

Scores G1 G2

Mean(SD) 16(3.69) 3.53 (3.51)

(min-max) (3-23) (0-11)
G1: group with pain; G2: group without pain.

Table 3. Level of physical activity in groups

IPAQ G1 G2

Low 30 (71.4%) 12 (80%)

Moderate 12 (28.6%) 2 (13.3%)

High 0 1 (6.7%)*
IPAQ: International Physical Activity Questionnaire; *Outlier.

DISCUSSION

Results of this study support the hypothesis that the CLBP pre-
sented by patients with FBSS show high prevalence of functio-
nal disability. But the authors found a prevalence of low level of 
physical activity in both groups with no significant association 
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between CLBP and different levels of physical activity in the 
group with CLBP.
Herniated lumbar intervertebral disk was the most common 
condition reported by patients with CLBP24. Surgery is indi-
cated when a conservative treatment fails. The present study 
showed that 80.2% of patients had herniated lumbar interver-
tebral disk.
This research included 42 patients presenting CLBP, who were 
taken to the health service and diagnosed with FBSS. Ongoing 
low back pain is a major complication after lumbar spinal sur-
geries. The etiology of this painful disorder is discussed at length 
by many health researchers, since it includes surgical and non-
-surgical factors, ranging from psychosocial factors, surgical fac-
tors, and reviews of surgeries due to postsurgical complications9.
CLBP may impair functional capacity during daily activities. 
The knowledge of these effects is important, since strategies of 
intervention taken by health professionals should be based on 
such data. Health condition or treatment results are usually eva-
luated by self-report questionnaires. RMQD is one of the most 
common scales used by researchers to measure functional capa-
city in patients with CLBP17,25. In the original article, the result 
of 14 points or more was considered as bad result inferring high 
functional incapacity22. This research showed significant diffe-
rence between groups with regard to RMDQ scores. G1 patients 
showed a mean score of 16 points (SD=3.69, table 2) and 81% 
of these patients were classified as highly functionally disabled. 
The evaluation of results of low back surgery is highly impor-
tant because it helps the improvement of medical surgery tech-
niques and materials, and the understanding of psychological 
and physical characteristics of the patient. Signals and symp-
toms like pain, physical condition, kind of surgery and disabili-
ty were major determinants to evaluate post-surgical results in a 
prospective research with a two-year follow up carried out with 
185 patients who underwent lumbar spine surgery26.
The present study showed 47.7% of these patients underwent 
two or more low back surgery. Sometimes, another surgery is 
indicated to recover from pain and functional incapacity. A 
case series of 82 patients with mean follow-up period of 15 
months after instrumented fusion for treatment of failed back 
surgery, has shown that 65% of patients reported unsatisfac-
tory outcome. Mean VAS score for low back pain was 4.57±2.9 
and 30.6±20.327.
RMDQ is more responsive with patients with high levels of ac-
tivity limitation. A study with 803 patients that evaluated data 
from four randomized controlled trials registered in Australia 
New Zealand Clinical Trials Registry showed that functional 
incapacity measured with RMDQ was 11.9±6.5 and mean 
pain scores at baseline were 6.2±2.0.28.
Patients who underwent low back surgery expect a normal re-
turn to their daily life activities. A prospective study with a five-
-year follow up has shown improvement in the functional capa-
city of the groups with a mean score according to the Oswestry 
Total Disability Index of 40.7% before surgery (severe disabi-
lity) and 25.3% (moderate disability) after surgery29. Another 
study has found that the intensity of pain in patients after six 
months of lumbar surgery showed a negative relation with the 

level of physical activity reported30. Although our study did not 
present a pre-operative evaluation, we have found a high rate of 
functional incapacity as compared to patients who underwent 
lumbar surgery, regardless of the time of surgery or the time of 
signs and symptoms.
The relationship between disability, quality of life and fear-
-avoidance beliefs in patients with CLBP was evaluated by 
researchers in many countries. A cross-sectional study compri-
sing 105 patients showed that when the severity of pain incre-
ased, physical function decreased and disability (15.43±6.05, 
RMDQ) increased as fear-avoidance increased31.
Our study showed a prevalence of low level of physical activity 
in both groups. These findings confirm the presence of other 
factors that lead to low level of physical activity in patients who 
underwent low back surgery.
Physical activity is defined as any body movement produced 
by the muscles and resulting in energy expenditure32. The daily 
routine of patients with FBSS can be changed with the presen-
ce of CLBP. In this case, the healthcare team that assists these 
patients should keep in mind the level of physical activity for 
the planning of their actions. Many tools have been developed 
and applied in order to measure the level of physical activity 
either in epidemiological studies or in the analysis of treatment 
results. IPAQ was developed by the World Health Organization 
with the objective of establishing the prevalence of physical ac-
tivity worldwide22. This tool divides physical activities into four 
domains (occupational, transport, household and leisure activi-
ties). They combine walking, pedalling and moderate or vigo-
rous physical activity to demonstrate the physical activity level 
presented by individuals. There was no significant difference 
between both groups regarding the level of physical activity in 
our study, since there was a low level prevalence. These results 
have shown that patients submitted to surgery tend to adopt 
protective measures to avoid lumbar spine impairment. This 
procedure can interfere with their choice of daily routine acti-
vities. Another study used an accelerometer to check the level 
of physical activity in individuals with CLBP and reported a 
low level of physical activity with a reduction of 29% of their 
steps within a period of 24 hours as compared to the level in 
the control group33.
Epidemiological researches on physical activity and chronic 
low back pain have shown that the relationship between these 
variables can be a relationship in a ‘U’ shape indicating that 
quantity of physical activity is dangerous to lumbar spine he-
alth. Heneweer, Vanhees and Picavet34 evaluated 758 subjects 
(26.9% of the sample) with CLBP and scored their physical 
activity through a tool similar to IPAQ, concluding that extre-
mes of the pattern of AF were associated to a high prevalence 
of CLBP.
Patients with CLBP often feel unable to perform their daily 
activities, developing a model of fear and avoidance of situa-
tions that may worsen their pain, characterizing a behavior of 
kinesiophobia13. Psychological factors should also be taken into 
account such as fear of movement, occurrence of new lesions or 
compromising the performed surgical procedure. These factors 
have been related to patient’s perception of pain15.
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CONCLUSION

This study has limitations that should be considered after the 
interpretation of results.
A first limitation is related to the use of a questionnaire (IPAQ) 
to check the level of physical activity with a tendency to overes-
timate the level of physical activity of the patient.
The second limitation was lack of preoperative evaluation of pa-
tients with FBSS. Further researches of patients’ behavior in re-
lation to CLBP and to their lifestyle as well as multidimensional 
pain assessment are needed.
Results of this study demonstrated that CLBP prevalent in pa-
tients with FBSS can be associated to other factors that determi-
ne their functional incapacity and low level of physical activity.
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ABSTRACT

BACKGROuND AND OBJECTIvES: College professors are 
exposed to numerous pressure sources which affect their quali-
ty of life and professional activities. Notwithstanding, studies 
discussing musculoskeletal disorders in this population are still 
scarce in the literature. This study aimed at evaluating symp-
toms of work-related musculoskeletal disorders among profes-
sors of the University of Pernambuco – Petrolina Campus.
METHODS: Sample was made up of 49 professors and to ob-
tain musculoskeletal symptoms prevalence and typology, the 
Nordic Musculoskeletal Symptoms Questionnaire was used, as 
well as the visual analog scale to evaluate pain intensity.
RESuLTS: The prevalence of musculoskeletal symptoms 
was 85.7%, being that 64.3% have reported that symptoms 
are related to and worsen with teaching activities, being cases 
suggestive of work-related musculoskeletal disorders. Most af-
fected anatomic region was lumbar spine (54.8%), followed by 
cervical spine (45.2%), shoulders (23.8%) and wrists/hands 
(23.8%). Most prevalent regions with severe pain were upper 
limbs (36.8%), lower limbs (32.0%) and spine (21.9%).
CONCLuSION: The studied sample had a high prevalence of 
musculoskeletal symptoms and acknowledged that symptoms 
are related to and worsen with teaching activities, being sugges-
tive of work-related musculoskeletal disorders.
Keywords: Musculoskeletal pain, Professional diseases, Worker’s  
health.
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RESUMO

JuSTIFICATIvA E OBJETIvOS: Os docentes de ensino 
superior estão expostos a inúmeras fontes de pressão, afe-
tando assim sua qualidade de vida e rendimento nas ativi-
dades profissionais. Apesar disso, estudos que discutam os 
distúrbios de caráter osteomuscular nesse público ainda são 
escassos na literatura. O objetivo deste estudo foi avaliar a 
sintomatologia de distúrbios osteomusculares relacionados 
ao trabalho em docentes da Universidade de Pernambuco - 
Campus Petrolina.
MÉTODOS: A amostra foi composta por 49 docentes e para 
se obter a prevalência e tipologia dos sintomas osteomusculares, 
utilizou-se o Questionário Nórdico de Sintomas Osteomuscula-
res, bem como a escala analógica visual para avaliar a intensidade 
de dor. 
RESuLTADOS: A prevalência de sintomas osteomusculares 
foi de 85,7%, sendo que 64,3% relatam que os sintomas es-
tão relacionados e pioram com a atividade de lecionar, sendo 
casos sugestivos de distúrbios osteomusculares relacionados 
ao trabalho. A região anatômica mais acometida foi a coluna 
lombar (54,8%), seguida pela coluna cervical (45,2%), ombros 
(23,8%) e punhos/mãos (23,8%). As prevalências dos sintomas 
álgicos com intensidade grave foram nos membros superiores 
(36,8%), nos membros inferiores (32,0%) e na coluna verte-
bral (21,9%).
CONCLuSÃO: Na amostra de docentes estudados, houve uma 
alta prevalência de sintomas osteomusculares, assim como a per-
cepção de que a sintomatologia está relacionada e piora com a 
atividade de lecionar, sendo sugestivos de distúrbios osteomus-
culares relacionados ao trabalho.
Descritores: Doenças profissionais, Dor musculoesquelética, 
Saúde do trabalhador.
 
INTRODUCTION

The incidence of Work-Related Musculoskeletal Disorders 
(WRMD) is increasing in recent years, due to organizational 
changes and work relations requirements, often leading to 
medical leaves and workers’ functional incapacity1. Such dis-
orders are recognized as major causes of morbidity and inca-
pacity2,3, being considered a public health problem4.
According to Ministry of Social Security technical standards, 
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WRMD symptoms in general involve pain, paresthesia, sensa-
tion of weight and fatigue, in addition to encompassing mus-
culoskeletal system diseases acquired by workers submitted to 
certain working conditions. The presence of such symptoms 
is a critical factor for individuals’ negative perception of their 
health5. So, measuring WRMD reports is needed to collect 
data to quantify prevalence and to evaluate different affected 
populations.
Among tools to evaluate such symptoms, the Nordic Mus-
culoskeletal Symptoms Questionnaire (NMSQ) is a tool de-
veloped to standardize musculoskeletal pain and discomfort, 
thus helping comparison of results of different studies and 
populations6.
Among these populations, college professors, for having ad-
ministrative activities, conciliating teaching, research and ex-
tension, are exposed to numerous pressure sources, beyond 
those arising from changes in the labor system, such as high 
workload, short pauses for rest, intensive working pace and 
requirements for 
beyond those arising from changes in the labor system high 
levels of attention and concentration. When such situations 
are associated to a high level of stress, quality of life of this 
category is considerable impaired7,8, inducing several health 
disorders, such as musculoskeletal problems which are preva-
lent among professors9.
So, college professors deserve attention as to potential health 
risks and problems related to their labor activity. So, studies 
addressing this population are important to justify physio-
therapeutic actions on them, with preventive measures and 
actions, by means of evaluations and intervention projects, 
which shall act to fight musculoskeletal pain and discomfort, 
which is a necessary situation since it is unlikely to professors 
to work with satisfaction and quality feeling presenting this 
framework.
In addition, to present a new SRMD intervention model pro-
moting changes in working conditions, and no longer im-
plement palliative measures implying medical leaves of such 
professionals and, as a consequence, expenditures with health 
treatments and social security issues, making public resources 
to be geared to such objectives instead of providing real in-
vestments to improve working and health conditions10.
It is worth stressing that there are few scientific studies related 
to musculoskeletal risk factors among professors11, and this def-
icit is even more severe with regard to college professors since 
studies focus on professionals of other educational levels12.
In addition, the study is justified for analyzing WRMD symp-
toms in college professors of the University of Pernambuco 
– Petrolina Campus (UPE – Petrolina), and for focusing on 
possible triggering factors and repercussions in their profes-
sional and personal activities, allowing that interventions may 
be developed to improve their quality of life.

METHODS

This is a descriptive and crossover study developed between 
February and June 2014 in UPE-Petrolina, with professors 

of the institution. Inclusion criteria were professors effective-
ly working at the University, according to the type of link: 
professors borrowed by other entities, with established term 
contract, and effective professors who accepted participating 
in the study. Exclusion criteria were professors on leave and 
those denying participating.
During data collection, 118 professors met inclusion criteria 
being the project presented to all professors through meet-
ings. From these, 55 have answered and returned data collec-
tion tool being that only adequately answered questionnaires 
were analyzed to obtain results and so, 49 made up the stud-
ied sample.
Data were obtained after consent through a self-applicable 
questionnaire made up of questions of socio-demographic, 
occupational and life habits aspects, by NMSQ for muscu-
loskeletal symptoms validated for the Brazilian population6, 
which is a tool with multiple choices regarding symptoms in 
different anatomic regions, as shown in figure 1.
The questionnaire has also evaluated volunteers’ perception of 
pain intensity through the visual analog scale (VAS)13, scored 
from zero to 10, where zero is no pain and 10 the worst imag-
inable pain, being classified as mild (1,2 and 3), moderate (4, 
5 and 6) and severe (7, 8, 9 and 10), allowing accurate pain 
scoring, being also quick and easy to apply.
The level of physical activity (LPA) was obtained with the 
validated short version of the International Physical Activity 
Questionnaire (IPAQ)14, which has classified volunteers in ac-
tive, irregularly active and sedentary.

Statistical analysis
Data were analyzed by the statistical software SPSS (Statisti-
cal Package for the Social Science) version 20.0. Initially, a 

Figure 1. Anatomic regions investigated by the Nordic Musculoskele-
tal Symptoms Questionnaire
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descriptive analysis of socio-demographic variables was per-
formed. After checking data normality (Shapiro-Wilk test), 
quantitative variables were presented by central trend and 
variability measures (mean and standard deviation). Nominal 
or categorical variables were presented by frequencies distri-
bution with significance level of 5%.
This project was approved by the Research Ethics Committee, 
University of Pernambuco – UPE, in compliance with Reso-
lution 196 from October 10, 1996 of the National Health 
Council (CAAE: 16622513.2.0000.5207).

RESULTS

Sample was made up of 49 professors of all UPE-Petrolina 
departments, with predominance of health area courses with 
a total of 67.3% of evaluated professors. Gender distribu-
tion has shown that among studied professors, 71.4% were 
females and 28.6% were males. Age mean and standard de-
viation were 39.12±10.73, varying between 25 and 63 years.
When analyzing for how long professors have been teach-
ing at UPE – Petrolina, mean and standard deviation were 
6.54±7.65 years with minimum of 0.5 year and maximum of 
33 years. Most prevalent weekly workload among professors 
has varied between 31 and 40 hours (77.6%), as shown in 
figure 2.
When asked about general professional satisfaction, excluding 
financial issues, 91.8% have answered being happy and 8.2% 
being not happy. About perception of tiredness level, 12.2% 
have reported being tired, 65.3% a little tired and 22.4% very 
tired. Mean and standard deviation for daily hours remaining 
standing up to carry out teaching activities were 4.53±1.95 
hours. Through IPAQ answers, it was observed that 44.9% of 
evaluated professors are sedentary, as shown in figure 3.
Based on NMSQ results, one may infer that 85.7% of pro-
fessors have stated feeling some type of musculoskeletal 
symptom (pain, discomfort, tingling and numbness), being 
that from these professors, 64.3% (n=42) have reported that 
symptoms are related to and worsen with teaching activities, 
as shown in figure 4.

Figure 5 shows the distribution of symptoms by anatomic re-
gion reported by professors in the NMSQ. Lumbar region 
was the most prevalent and was reported 23 times (54.8%)
Musculoskeletal symptoms intensity reported by volunteers 
and collected by VAS are shown in table 1, being most af-
fected anatomic region with severe intensity the region of up-
per limbs, with 36.8% of reports based on total number of 
professors reporting having some symptom (n=42).

Figure 2. Prevalence of professors with regard to weekly workload at 
University of Pernambuco – Petrolina Campus (n=49)
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Figure 4. Disposition of professors according to the presence of mus-
culoskeletal symptoms and perception of relationship and worsening 
with teaching activities (n=49)
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DISCUSSION

Results have shown a sample of professors with mean age 
of 39.12 years and predominance of females (71.4%). This 
scenario may be historically explained by the process of fe-
males entering work market, where many have chosen the 
educational field, being this profession still largely occupied 
by females15.
Mean time teaching at UPE – Petrolina was 6.54 years with 
most frequent workload (77.6%) varying between 31 and 
40 hours, thus representing a majority with two workloads. 
In addition, according to article 67 of the Law of National 
Education Guidelines and Bases16, hours dedicated to pre-
pare lessons, correct tests and to study should also be part of 
total weekly hours. So, one may assume that this number is 
higher and, as a consequence, when increasing workload the 
exposure period to different risk factors is also increased17. 
Professors are among those suffering the most with exposure 
to workplace risks, since workplace is often conflicting, as-
sociated to high professional requirements, which may in-
crease stress load and impair physical and mental wellbeing 
of workers, bringing consequences to their health and work-
ing context18. So, professional satisfaction may be affected; 
however, among participants of this study, all have reported 
being professionally happy.
From evaluated professors, 87.7% have reported feeling 
some level of tiredness and one possible cause for such per-
ception might be sedentariness, which may make individu-
als more prone to diseases, directly interfering with the level 
of tiredness and also with working productivity19. Results 
have shown 44.9% of sedentary professors, confirmed by 
Fernandes et al.20 who carried out a study with basic edu-
cation professors and have found 80.7% with inadequate 
physical activity level. They have also observed, in a mul-
tivariate analysis, association between inadequate physical 
activities and the presence of musculoskeletal symptoms 
among investigated professors.
There has been high prevalence of musculoskeletal pain and 
discomfort among UPE – Petrolina professors; 85.7% of 
evaluated professors, similarly to other studies with basic 
education professors20 which have shown the presence of 
symptoms in 93.0% of all evaluated individuals, and with 
elementary education professors11 with 100% of professors 
reporting musculoskeletal pain or discomfort. Such results 
show that there is no difference on musculoskeletal disor-
ders among professors of different educational levels.

The predominance of musculoskeletal pain and discomfort 
symptoms in lumbar spine of professors was also found by 
Carvalho & Alexandre17, who evaluated 2006 elementary 
school professors and have found a prevalence of 63.1% of 
musculoskeletal symptoms in lumbar region. Such study 
reinforces the prevalence of 54.8% of lumbar spine disor-
ders presented by our results. Several are the justifications 
presented in the literature for this high percentage, among 
them, poor postures adopted during work, performing re-
petitive activities and lack of fitness21.
High pain prevalence in cervical region is also mentioned 
by studies both with professors and other workers18,21, with 
supposed associations with head tilting movements and es-
pecially with muscle tensions generated by the maintenance 
of postures for long periods of time, causes which are also 
part of the daily life of evaluated professors.
The high incidence on lower limbs (LLLL) is being point-
ed11 as being caused by the maintenance of standing up pos-
ture for a relatively long time, often necessary to perform 
their work. Among professors reporting pain, 59.52% have 
referred LLLL pain and discomfort and 32.0% have classi-
fied them as severe.
The Ministry of Health points that preventing WRMD 
should be based on strategies improving workers’ health in 
their workplaces, alerting them about ergonomic and envi-
ronmental risks, including physiotherapeutic assistance to 
evaluate, guide and, if necessary, treat possible disorders.

CONCLUSION

This study has shown that the prevalence of musculoskeletal 
symptoms among evaluated professors was very high, be-
ing that the majority has reported close relationship of such 
symptoms with teaching activities, being inactive aspects of 
WRMD. 
Studies with larger sample sizes are suggested so that pos-
sible correlations and associations may be statistically evi-
denced, as well as to demonstrate external validity in addi-
tion to internal validity. This is needed to supply evidences 
for a global intervention for college professors, focused on 
preventing injuries, linked to ergonomic strategies directed 
to movements, postures and the whole overload required 
during work, thus decreasing the prevalence of WRMD, im-
proving professors’ quality of life and productivity.
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ABSTRACT

BACKGROuND AND OBJECTIvES: Osteopathic manipu-
lation is indicated for pain, myofascial tensions and/or decreased 
movement amplitude. This study aimed at checking whether 
osteopathic manipulation with cervical rhythmic articulatory 
technique generates abnormal blood flow velocity oscillations or 
risks to internal carotid, vertebral and basilar arteries circulation.
METHODS: The sample was made up of 58 individuals with 
chronic mechanical cervical pain (40 females and 18 males), 
with mean age of 36 years, submitted to internal carotid, ver-
tebral and basilar arteries ultrasound before and after a single 
osteopathic manipulation with cervical rhythmic articulatory 
technique. Individuals were evaluated by ultrasound in three 
moments: control evaluation, rest control evaluation and study 
evaluation. Separation was sequential and methods were ran-
domly and blindly applied.
RESuLTS: Ultrasound has shown no significant differences in 
the comparison of flow velocity variables means among evalu-
ations. However, a slight increase in vertebral, intracranial and 
basilar arteries blood flow was observed after osteopathic ma-
nipulation with cervical rhythmic articulatory technique in the 
study evaluation, without statistical significance.
CONCLuSION: In this studied population, osteopathic manipula-
tion with cervical rhythmic articulatory technique has not generated 
significant blood flow velocity oscillation of internal carotid, vertebral 
and basilar arteries and has not posed risk to brain circulation.
Keywords: Carotid arteries, Cervical pain, Doppler Ultrasound, 
Spine manipulation, Vertebral artery.
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RESUMO

JuSTIFICATIvA E OBJETIvOS: Na presença de dor, tensões 
miofasciais e/ou redução da amplitude de movimento, é indicada a 
manipulação osteopática. O objetivo deste estudo foi verificar se a 
manipulação osteopática com técnica articulatória rítmica cervical 
gera oscilações anormais de velocidade de fluxo sanguíneo ou ris-
cos à circulação das artérias carótidas internas, vertebrais e basilar.
MÉTODOS: A casuística foi constituída por 58 indivíduos com 
cervicalgia mecânica crônica (40 mulheres, 18 homens) com 
idade média de 36 anos, submetidos a ultrassonografia das ar-
térias carótidas internas, vertebrais e basilar antes e após única 
manipulação osteopática com técnica articulatória rítmica cervi-
cal. Os indivíduos foram analisados pela ultrassonografia em três 
momentos: exame controle, exame controle de repouso e exame 
estudo. A separação se deu de forma sequencial e os métodos de 
forma randomizada e encoberta.
RESuLTADOS: A ultrassonografia demonstrou que não existe 
diferença significativa em nenhum dos casos analisados, no com-
parativo das médias das variáveis de velocidade de fluxo entre 
os exames. Porém, foi observado um discreto aumento na velo-
cidade de fluxo sanguíneo das artérias vertebral, intracraniana e 
basilar, após a manipulação osteopática com técnica articulatória 
rítmica cervical no exame estudo sem significância estatística.
CONCLuSÃO: Nessa população estudada, a manipulação os-
teopática com técnica articulatória rítmica cervical não gerou 
significativa oscilação da velocidade de fluxo sanguíneo das arté-
rias carótidas internas, vertebrais e basilar e não ofereceu risco à 
circulação cerebral.
Descritores: Artérias carótidas, Artéria vertebral, Cervicalgia, 
Manipulação da coluna, Ultrassonografia Doppler.

INTRODUCTION

Vertebral somatic dysfunctions and spinal injuries are in gen-
eral caused by sudden and unexpected movement. These dys-
functions generate medullary, peripheral and autonomic neu-
ral circuit sensitization, called sensitization phenomenon or 
medullary facilitation, where there is sympathetic hyperactivity 
with increased vascular tone, venous and lymphatic congestion, 
change in visceral-somatic reflexes and myofascial tensions. This 
may bring some signs and symptoms such as cervical pain, pos-
tural change and decreased amplitude of some movements1-8.
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In normal individuals, in spite of the complex pathway, verte-
bral arteries (VA) blood flow should not be impaired by nor-
mal spinal movements, because there is immediate and enough 
compensation of arterial irrigation to the brain through arte-
rial branches and ccommunications. In case of vertebrobasilar 
insufficiency (VBI), clinical tests envolve cervical extension as-
sociated to rotation above 45 or 50º, which compress verte-
bral artery. During these tests, there may be typical symptoms 
such as dizziness or vertigo, visual disorders, nystagmus or even 
fainting, but seldom they cause stroke or death9-13. However, 
such signs and symptoms may also suggest benign paroxysmal 
positional vertigo and not VBI14.
Osteopathic Manipulation (OM) aims at treating somatic dys-
functions or vertebral hypomobility correlated to pain, myo-
fascial tensions, loss of movement amplitude, postural change, 
dizziness of cervical origin, some headaches, etc.7,8,11,12,15,16. Af-
ter cervical manipulation or mobilization, it is considered that 
there is a normalizing effect on the nervous system, allowing 
normalization of vascular tone (spasm), as well as of vertebral 
and carotid arteries, with improvement in blood flow veloc-
ity by ultrasound analysis12,13, improvement of muscle strength 
and resistance15 and decreased headache16.
There are different osteopathic techniques, among them the 
Cervical Rhythmic Articulatory Technique (CRAT)3,7,8,12. It is 
described that VA dissection associated to cervical manipulation 
is uncommon, but it can be severe or fatal in some cases17-19. 
There are reports that cervical manipulation and mobilization 
do not pose risk to VA and carotids13,20-22, and it is considered 
that vertebral and carotid arteries dissection or injury should be 
attributed to mechanical impact common during car accidents 
(whiplash) or to arterial diseases, being uncommon for cervical 
manipulation to generate such injury13,19,21,23.
Vascular ultrasound is indicated to evaluate blood flow from 
internal carotid (ICA), vertebral (VA) and basilar (BA) arteries. 
This is a non-invasive exam that screens arteries and analyzes 
the integrity of vertebrobasilar or carotid systems through arte-
rial flow velocity and other data12,24,25.
This study aimed at checking whether OM-CRAT generates 
abnormal oscillations or risks to the circulation of internal 
carotid, vertebral and basilar arteries. The hypothesis is that 
OM-CRAT may generate blood flow oscillations shown by ul-
trasound without impairing health. Is OM-CRAT a safe thera-
peutic technique for the health of such arteries in individuals 
with mechanical cervical pain?

METHODS

Sample was made up of 58 individuals with chronic mechani-
cal cervical pain, being 18 males and 40 females with mean age 
of 36.0±6.5 years (males: 36.5±6.1 years / females: 34.8±7.3 
years), involving a volunteer group of employees of the Clinicas 
Hospital, Federal University of Paraná. Study period was from 
August 2010 to March 2012.
Inclusion criteria were individuals of both genders with chronic 
common cervical pain of mechanical origin, mild to moderate 
intensity according the Neck Disability Index, aged between 

25 to 45 years. Exclusion criteria were any change preventing 
the performance of the protocol, severe cervical hypomobility 
(for ex., unco-arthritis, discopathy, bone malformation), spi-
nal deformity (for ex., Scheuermann disease), individuals in 
post-surgical state, sequelae by brain or spinal trauma, using 
clutches, walking aids or wheelchair. 
Individuals were evaluated by ultrasound in three moments 
(ICAs, VAs and BA), including control evaluation (CE), 5-min 
rest control evaluation (RCE) and study evaluation (SE). Sepa-
ration was sequential and methods were randomly and blindly 
applied. Procedures were carried out in a single session of ap-
proximately 30 min.
After interview, data collection and signature of the Free and 
Informed Consent Term (FICT), individuals laid down in su-
pine position on a stretch with small and low pillow (children’s 
style), remaining like this in a silent environment until the end 
of the following sequence of procedures: (1) Ultrasound (CE); 
(2) Rest or OM-CRAT; (3) Ultrasound (RCE or SE); 94) OM-
CRAT or Rest; (5) Ultrasound (RCE or SE). In a randomized 
sequence, from 58 individuals, 29 have performed the Rest 
Method first and then the OM-CRAT method, and the other 
29 individuals have performed the OM-CRAT method first 
and then the Rest Method. This separation was applied in case 
of possibility of differences in results. Methods were performed 
always by the same professionals (operator), being operator-1 
for ultrasound and operator-2 for rest control and OM-CRAT.

vascular ultrasound
These exams were performed by the same examiner (operator-1) 
who was blind to the evaluation moment, with ultrasound de-
vice model VIVID E, brand GE, with linear transducer of 7.5 
to 10 MHz for extracranial circulation and with transversal 
transducer of 1.5 to 5 MHz for intracranial circulation.
There were three exam stages (CE, RCE, SE), lasting 3 min each. 
Soon after each one operator-1 would leave the room for 5 min-
utes and would return for the next stage. After routine exam 
to evaluate abnormal findings in carotid and vertebral arteries 
and lack of pathological changes, arterial Doppler samples were 
saved for right ICA (RICA), left ICA (LICA), right VA (RVA) 
and left VA (LVA) (Figure 1), RVA in its intracranial segment 
(RVAintra), LVA in its intracranial segment (LVAintra) and BA. 
Second and third stages were started with direct analysis of ves-
sels LICA, LVA, RICA, RVA, LVAintra, RVAintra and BA. From 
all analyzed vessels, the following variables were collected: peak 
systolic velocity (PSV); end diastolic velocity (EDV); mean ve-
locity (MV); pulsatility index (PI); resistance index (RI). The 
three latter were collected by means of a formula.

OM-CRAT

OM-CRAT was performed with the hands of operator-2 in-
volving the neck with second fingers close to each vertebra 
and its interfacet joint (posterior region of transverse pro-
cesses). With passive, rhythmic and smooth movements with 
3 repetitions for each interfacet joint (zygapophisial), that 
is, with mobilizations from one side to the other, associating 
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lateral sliding with rotation (Figure 2A), with a movement 
in “∞” at axial view. The process was started in the first tho-
racic vertebra (T1) ascending by all cervical vertebrae until 
antlantoccipital joints. In upper cervical, 3 mobilizations in 
flexion and 3 in bilateral extension of occipital condyles (at-

lantoccipital) were added (Figure 2B), plus 3 lateral slidings 
for atlas (Figure 2C) and 3 rotations for C3 and 3 rotations 
for C2-C1 (Figure 2D). For atlantoccipital vertebrae, one of 
the hands remained over the head of the subject (frontal or 
lateral region).

Figure 1. Arterial ultrasound: image of blood vessel and image of blood flow Doppler effect, and application of the method.

Figure 2. Osteopathic manipulation with cervical rhythmic articulatory technique. (A) Sliding. (B) Atlantoccipital flexion and extension. (C) Atlas 
sliding. (D) Atlas-axis rotation.
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Rest 
Controlled by operator-2, subjects were oriented to relax and 
rest for 5 minutes.

Statistical analysis
Student t test was applied with significance level of 0.05 (5%). 
Soon after the beginning of the study, carotid ultrasound was 
included in the method, having analyzed 46 individuals for 
internal carotid artery and 58 individuals for vertebral and 
basilar arteries. This difference has not interfered with re-
sults because the analysis was artery by artery rather than a 
comparison among different arteries, which differ in size and 
blood flow. Program used was Excel 2012.
This study was approved by the Research Ethics Commit-
tee (Registration CEP-HC-UFPR: 2233.127/2010-06) and 
complies with the Declaration of Helsinki.

RESULTS

Table 1 shows no significant difference in the comparison 
of peak systolic velocity (PSV, EDF, MV) between CE and 
SE with the application of Student t test with significance 

level of 0.05 (5%). Table 1 also shows, however without 
statistical significance, a slight increase in intracranial ar-
teries flow velocity, more noticeable in right intracranial 
vertebral artery, with PSV from 48.86 to 50.77 cm/sec; 
EDV from 23.74 to 25.26 cm/sec; MV from 32.11 to 
33.77 cm/sec. To decrease table size, pulsatility and resis-
tance indices were excluded.
Table 2 shows no significant difference in the comparison of 
flow velocity variables (PSV, EDV, MV) between RCE and 
SE, with the application of Student t test with significance 
level of 0.05 (5%). Table also shows, however without statisti-
cal significance, a slight increase in intracranial arteries flow 
velocity, more noticeable in right intracranial vertebral, with 
PSV from 47.56 to 50.77 cm/sec; EDV from 32.21 to 25.26 
cm/sec; MV from 31.33 to 33.77 cm/sec.
Table 3 shows significant difference between comparison 
of flow velocity variables (PSV and MV) between CE and 
RCE in right carotid artery, by applying Student t test with 
significance level of 0.05 (5%). A slight decrease in flow 
velocity (PSV, EDV and MV) in other arteries and of PSV 
of right internal carotid artery was considered without sta-
tistical effect.

Table 1. Comparison of mean control and study evaluations

Vessel & side Variables Mean
CE(cm/sec)

Mean
SE(cm/sec)

Student t statistics p value

Vert. extra R PSV 51.69 46.98 1.540 0.1263

EDV 15.86 15.05 0.721 0.4722

MV 28.05 25.65 1.432 0.1550

Vert. extra L PSV 53.48 50.28 1.318 0.1900

EDV 17.03 16.47 0.545 0.5870

MV 29.18 27.74 1.056 0.2934

Vert. intra R PSV 48.86 50.77 -0.806 0.4219

EDV 23.74 25.26 -1.331 0.1860

MV 32.11 33.77 -1.103 0.2722

Vert. intra L PSV 56.26 54.95 0.516 0.6067

EDV 26.83 27.02 -0.156 0.8765

MV 36.64 36.33 0.195 0.8459

Basilar PSV 64.17 65.31 -0.430 0.6679

EDV 29.69 31.10 -1.141 0.2564

MV 39.51 40.47 -0.507 0.6133

Carotid R PSV 81.22 77.20 0.847 0.3994

EDV 29.22 27.63 0.858 0.3934

MV 46.55 44.15 0.987 0.3264

Carotid L PSV 83.04 80.13 0.658 0.5119

EDV 31.11 30.43 0.404 0.6870

MV 48.42 47.00 0.608 0.5445

R: right; L: left; Vert. extra: extracranial vertebral; Vert. intra: intracranial vertebral; CE: control evaluation; SE: study evaluation; PSV: peak systolic velocity; EDV: end 
diastolic velocity; MV: mean velocity.
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Table 2. Comparison of mean rest control and study evaluations

Vessel & side Variables Mean
RCE(cm/sec)

Mean
SE(cm/sec)

Sudent
 t statistics

p value

Vert. extra R PSV 48.36 46.98 0.448 0.6548

EDV 15.67 15.05 0.525 0.6005

MV 26.97 25.65 0.758 0.4497

Vert. extra L PSV 51.60 50.28 0.463 0.6444

EDV 16.62 16.47 0.144 0.8860

MV 28.28 27.74 0.356 0.7223

Vert. intra R PSV 47.56 50.77 -1.330 0.1863

EDV 23.21 25.26 -1.768 0.0797

MV 31.33 33.77 -1.588 0.1151

Vert. intra L PSV 54.14 54.95 -0.316 0.7528

EDV 26.41 27.02 -0.429 0.6691

MV 35.66 36.33 -0.389 0.6978

Basilar PSV 64.03 65.31 -0.443 0.6588

EDV 29.91 31.10 -0.893 0.3738

MV 39.29 40.47 -0.578 0.5645

Carotid R PSV 71.91 77.20 -1.236 0.2198

EDV 27.02 27.63 -0.330 0.7424

MV 41.99 44.15 -0.954 0.3425

Carotid L PSV 79.54 80.13 -0.142 0.8871

EDV 29.33 30.43 -0.762 0.4483

MV 46.07 47.00 -0.447 0.6557
R: right; L: left; Vert. extra: extracranial vertebral; Vert. intra: intracranial vertebral; RCE: rest control evaluations; SE: study evaluation; PSV: peak systolic velocity; 
EDV: end diastolic velocity; MV: mean velocity.

Table 3. Comparison between means of control and rest control evaluations

Vessel & side Variables Mean
CE(cm/sec)

Mean
RCE(cm/sec)

Student t statistics p value

Vert. extra R PSV 51.69 48.36 1.038 0.3013

EDV 15.86 15.67 0.159 0.8743

MV 28.05 26.97 0.592 0.5549

Vert. extra L PSV 53.48 51.60 0.693 0.4899

EDV 17.03 16.62 0.387 0.6995

MV 29.18 28.28 0.617 0.5382

Vert. intra R PSV 48.86 47.56 0.562 0.5756

EDV 23.74 23.21 0.494 0.6220

MV 32.11 31.33 0.545 0.5869

Vert. intra L PSV 56.26 54.14 0.827 0.4101

EDV 26.83 26.41 0.289 0.7734

MV 36.64 35.66 0.562 0.5750

Basilar PSV 64.17 64.03 0.051 0.9597

EDV 29.69 29.91 -0.174 0.8618

MV 39.51 39.29 0.114 0.9091

Carotid R PSV 81.22 71.91 2.182 *0.0317

EDV 29.22 27.02 1.382 0.1703

MV 46.55 41.99 2.147 *0.0345

Carotid L PSV 83.04 79.54 0.871 0.3862

EDV 31.11 29.33 1.057 0.2935

MV 48.42 46.07 1.062 0.2909
R: right; L: left; Vert. extra: extracranial vertebral; Vert. intra: intracranial vertebral; CE: control evaluation; SE: study evaluation; PSV: peak systolic velocity; EDV: end 
diastolic velocity; MV: mean velocity.
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DISCUSSION

In this study, OM-CRAT was performed in all directions of 
manipulative movement within spinal physiological limits, 
including positions similar to classic osteopathic and chiro-
pathic manipulations without using extension with rotation 
positioning3,7,8,12.
So, results by immediate ultrasound evaluation have shown 
(Tables 1 and 2) that there have been no abnormal24,25 or 
significant oscillations in blood flow velocity of the studied 
population. It is possible to state that OM-CRAT in slid-
ing and rotation has not posed risk to the circulation of such 
arteries and, according to some literature statements, osteo-
pathic manipulative treatment or vertebral manipulation has 
not caused injury or undue tension on vertebral and carotid 
arteries12,13,20-22, providing significantly lower sliding than that 
of clinical tests for VBI9,10,13,20. So, cervical manipulation per-
formed by a professional was not in this study a risk factor for 
vertebrobasilar and carotid injury12,13,20-23.
Results of our study confirm that no individual has presented 
VBI or carotid failure by ultrasound before and after OM-
CRAT, because there have been no significant oscillations on 
the flow of such arteries on CE-SE (Table 1) and on RCE-SE 
(Table 2), with results within normality indices24,25. The study 
has involved healthy individuals with common cervical pain, 
and in comparison to mentioned descriptions, in normal in-
dividuals vertebral arteries blood flow should not be impaired 
by common spinal movements or by cervical manipulation9,21.
As to the hypothesis that OM-CRAT could increase arterial 
flow velocity this is still not confirmed because, without sta-
tistical significance, there has been just a slight increase of 
intracranial arteries flow velocity after OM-CRAT (SE: Table 
1 and 2). However, without rest there has been significant or 
mild decrease in flow velocity (Table 3), so one may state that 
there is difference between performing or not OM-CRAT, 
which suggests further studies with individuals with dizziness 
of cervical origin or headache.
After OM-CRAT, some individuals have reported muscle re-
laxation or body comfort sensation. No individual submitted 
to OM-CRAT or to arterial ultrasound has reported pain or 
any other complaint.
Due to deadline and inclusion and exclusion criteria, we have 
closed the study with 58 of the 80 individuals proposed in 
the project draft.
Notwithstanding slight differences in flow increase, further 
investigations are suggested in individuals with dizziness 
or vertigo, where there is the possibility of significant flow 
 oscillation.

CONCLUSION

Our study has shown that there is no significant vertebral 
(bilateral, intra and extracranial), basilar and internal carotid 
(bilateral) flow velocity oscillation with OM-CRAT, which 
brings safety to cervical manipulative treatment without risks 
of vascular complications as observed in the studied group.
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ABSTRACT

BACKGROuND AND OBJECTIvES: Among electro agents 
ultrasound is one of the most common, however, there is in-
sufficient evidence of the beneficial effects with the parameters 
currently used. The aim of this study was to compare the effect 
of continuous and pulsed ultrasound therapy on experimental 
hyperalgesia and edema in knees of Wistar rats. 
METHODS: 18 rats were divided into three groups: CG- con-
trol group; GUP - treated with pulsed ultrasound 50%; and 
GUC - continuous ultrasound. To accomplish the lesion, ani-
mals were manually restrained and 100µL of 5% formalin solu-
tion were injected into the right tibiofemoral space. For assess-
ment of nociception digital Von Frey filament was used on the 
medial side of the joint, until clinching. Edema was evaluated 
with mid-lateral knee caliper. Assessments occurred in the pre-
injury (EV1), after 15 (EV2), 30 (EV3) and 60 (EV4) minutes 
of the injury. After EV2, treatment was initiated with ultrasound 
with 0.4W/cm2 (SATA), pulsed or continuous. 
RESuLTS: The CG had hypernociception, with no return to 
baseline. GUP has returned to baseline as from EV3 and for 
continuous ultrasound in EV4. All three groups showed similar 
behavior for edema, with onset in EV2, without reduction. 
CONCLuSION: Therapeutic ultrasound was effective to de-
crease nociception, and the pulsed form showed early results, 
however, both forms of application had no effect on the forma-
tion and maintenance of acute edema.
Keywords: Edema, Pain measurement, Ultrasound therapy.
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RESUMO

JuSTIFICATIvA E OBJETIvOS: Dentre os agentes eletrotér-
micos o ultrassom é um dos mais comuns, contudo, há insufici-
ente evidência dos efeitos benéficos com os parâmetros corrente-
mente utilizados. Assim, o objetivo deste estudo foi comparar o 
efeito do ultrassom terapêutico contínuo e pulsado sobre hiperal-
gesia e edema experimentais em joelhos de ratos Wistar. 
MÉTODOS: Foram utilizados 18 ratos, divididos em três gru-
pos: GC - grupo controle; GUP - tratado com ultrassom pul-
sado 50%; e, GUC - ultrassom contínuo. Para realizar a lesão, 
os animais foram contidos manualmente e 100µL de solução de 
formalina a 5% foram injetados no espaço tíbio-femoral direito. 
Para avaliação da nocicepção foi utilizado o filamento de Von 
Frey digital, na face medial da articulação, até a retirada do mem-
bro. A avaliação do edema foi realizada com paquimetria médio-
lateral ao joelho. As avaliações ocorreram no momento pré-lesão 
(AV1), após 15 (AV2), 30 (AV3) e 60 (AV4) minutos da lesão. 
Após AV2, foi iniciado o tratamento com ultrassom com 0,4W/
cm² (SATA), de forma pulsada ou contínua. 
RESuLTADOS: Para GC, houve a presença de hipernocicep-
ção, sem retorno aos valores basais. Para GUP houve retorno aos 
valores basais a partir de AV3 e para o ultrassom contínuo em 
AV4. Para o edema, os três grupos apresentaram comportamento 
semelhante, com formação em AV2, sem redução posterior. 
CONCLuSÃO: O ultrassom terapêutico mostrou-se eficaz 
para redução do quadro nociceptivo, sendo que a forma pulsada 
mostrou resultados precocemente ao contínuo, contudo, ambas 
as formas de aplicação não tiveram efeito sobre a formação e ma-
nutenção do edema agudo.
Descritores:Edema, Mensuração da dor, Terapia por ultrassom.

INTRODUCTION

Among electrothermal agents used in physiotherapy, ultra-
sound is one of the most common therapies and equipment 
is available and frequent in the clinical setting. However, 
in spite of its intensive use, review studies have shown that 
there is not enough evidence to support beneficial ultra-
sound effects with current parameters used in the clinical 
practice1,2.
Anti-inflammatory effects are credited to this resource, which 
afterward would be responsible for analgesia, due to increased 
local temperature. However, important non-thermal effects 
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have been currently presented, which would be mediated by 
cell sodium and calcium concentrations, which would pro-
duce direct analgesic actions by changing cell depolarization 
and activation thresholds, even being able to be the stimula-
tion basis for local endogenous opioids release3.
Studies have contradictory results of therapeutic ultrasound 
in different types of injuries, having among studied variables 
pain, such as impingement syndromes4,5, ankle torsions6, 
low back pain7,8 and knee osteoarthritis9. However, the di-
versity of both clinical and research parameters is extreme2, 
thus being useful controlled experiments to test different 
ultrasound treatment parameters, such as different doses, 
frequencies and working cycles, as well as continuous and 
pulsed ultrasound, which have presented different results, 
even when the same mean temporal and spatial intensity 
(SATA) is used10.
So, this study aimed at evaluating and comparing the effects 
of therapeutic ultrasound in different presentations on hyper-
algesia and edema induced by 5% formalin injection in the 
knees of Wistar rats.

METHODS

Eighteen Wistar rats, weighing 436.0±33.0g, were kept in 
polypropylene cages with free access to water and food, with 
controlled 12h light/dark cycle and controlled room tem-
perature (24±1º C). Animals were randomly divided in three 
groups:
• CG – animals submitted to right knee hyperesthesia induc-
tion and not treated;
• GUP – animals submitted to right knee hyperesthesia in-
duction and treated with pulsed therapeutic ultrasound 5:5;
• GUC – animals submitted to right knee hyperesthesia in-
duction and treated with continuous therapeutic ultrasound.
Animals were manually restrained and 100µL of 5% formalin 
were injected in the right tibio-femoral joint space, aiming at 
inducing synovitis, with hyperesthesia and edema.

Nociception evaluation
Insight® Von Frey digital filament was used to evaluate noci-
ception. Test was carried out with animals manually restrained 
and filament applied to the medial face of right hind paw 
tibio-femoral joint. Filament polypropylene tip was applied 
perpendicularly to the area, with gradual pressure increase 
and test was interrupted at clinching for clinching threshold 
recording. Before test, animals were trained with the equip-
ment, for three days, aiming at their familiarization. The day 
after the last training, clinching threshold values were col-
lected in moments pre-injury (EV1), 15 (EV2), 30 (EV3) and 
60 (EV4) minutes after chemical irritation.

Edema evaluation
Right knees diameter was evaluated with caliper positioned 
medio-laterally at the joint interline region. This evaluation 
was performed in moments similar to clinching threshold 
moments.

Treatment protocols
Treatment was started after the second evaluation, that is, 15 
minutes after hyperalgesia induction. CG has not suffered 
any therapeutic intervention, just simulation. Treatment con-
sisted in transcutaneous use of ultrasound (Ibramed®) with 
frequency of 1MHz, 0.4V/cm2 (SATA), on the knee joint in-
terline, with slow and circular movements. GUP has received 
pulsed ultrasound (0.8W/cm2 – SATP), with modulation of 
5ms on 5ms off, that is, 50% of active cycle; and GUC has 
received continuous ultrasound. After last evaluation, animals 
were euthanized. 

Statistical analysis
Data normality was checked with Kolmogorov-Smirnov test. 
Then, data were analyzed by unidirectional ANOVA (for 
comparison among groups) and ANOVA with repeated mea-
sures (comparison within groups). In all cases, significance 
level was 5%.
This study was carried out according to international animal 
experiment ethics rules, after approval by the Ethics Commit-
tee for Animal Use, UNIOESTE, under opinion 4412/2012.

RESULTS

Results have shown that there has been hypernociception in 
GC without returning to baseline values, differently from 
what was observed for treated groups. GUP has returned to 
baseline levels as from EV3 and GUC as from EV4 (Table 1). 
There have been no significant differences when comparing 
among groups.

Table 1. Values in grams, obtained with digital Von Frey filament, for 
the three groups, in different evaluation moments

EV1 EV2 EV3 EV4

CG 344.6±53.0a 246.0±38.6b 205.0±47.2bc 155.1±53.5c

GUP 304.9±87.1a 157.8±66.7b 182.2±38.8ab 257.9±64.1ab

GUC 354.6±108.3a 234.0±100.5b 202.3±55.9b 248.6±128.0ab

CG: control group; GUP: pulsed therapeutic ultrasound group; GUC: conti-
nuous therapeutic ultrasound group.

Different small letters indicate significant differences within the same group.

For edema, the three groups had similar behavior, with edema 
formation in EV2 without posterior reduction (Table 2).

Table 2. Values in millimeters, obtained with the caliper for the three 
groups in different evaluation moments.

EV1 EV2 EV3 EV4

CG 12.60±0.14a 14.00±0.49b 14.11±0.52b 13.60±0.42b

GUP 12.37±0.38a 13.88±0.16b 13.68±0.21b 13.56±0.28b

GUC 12.15±0.53a 13.93±0.69b 14.04±0.21b 13.76±0.25b

CG: control group; GUP: pulsed therapeutic ultrasound group; GUC: conti-
nuous therapeutic ultrasound group.

Different small letters indicate significant differences within the same group.



289

Comparison of continuous and pulsed ultrasound 
therapy in knee hyperalgesia of Wistar rats

Rev Dor. São Paulo, 2014 oct-dec;15(4):287-9

DISCUSSION

Ultrasound is a very popular tool to treat musculoskeletal 
problems, however there is the need for further studies about 
its beneficial effects. A survey with 207 North-American 
physiotherapists specialized in orthopedic physiotherapy, has 
shown that it is primarily used for inflammatory processes, 
also aiming at decreasing pain. It was observed that 75% of 
answers have pointed to continuous ultrasound for pain re-
lief, with just 17.1% using 50% pulse cycles, being that most 
doses were between 1 and 2W/cm2 2, in spite of hints indicat-
ing the usefulness of lower intensities for the treatment1, that 
is, there is the need for studies evaluating lower intensities 
and different ultrasound release ways.
In our study, the irritation model has as major feature two 
nociceptive behavior stages separated by a quiescence stage 
around the fifth to the tenth minute after formalin injection11. 
So, we decided to carry out the first evaluation 15 minutes af-
ter injury, avoiding evaluating in the quiescent period, with 
new evaluation 30 and 60 minutes after, aiming at observing 
nociceptive and edema behavior along 1h after injury.
Evaluation with Von Frey filament provides sensitive, objec-
tive and quantifiable nociceptive measures12, and edema for-
mation measurement using the caliper is also presented by the 
literature13. Considering that evaluators were experienced and 
animals were trained before evaluations, presented data are re-
liable, showing that there have been no changes in edema for-
mation with the use of ultrasound, producing neither increase 
nor decrease, since it has been used during acute irritation 
stage. This is different from what has been observed by a study 
with tendon trauma in rats, where there has been increased 
edema evaluated 2 and 8h after trauma, with significant de-
creases 24 hours later. They also mention that nociception 
evaluated by clinching time, has shown hypernociception 
decrease 8 hours after for GUP and just 24 hours after for 
GUC14. Although being different times, pattern was similar 
to our study where the two therapies used have produced no-
ciceptive threshold decrease 20 minutes after for pulsed and 
60 minutes after for continuous ultrasound.
In a different study using types of injury and evaluation simi-
lar to our study, it was observed that for continuous ultra-
sound animals had increased nociceptive threshold 2 hours 
after chemical irritation, which was changed in the group 
receiving naloxone before the injury, showing that a possible 
route for ultrasound-mediated analgesic effect could be the 
release of endogenous opioids after chemical irritation3. It is 
also stressed that with parameters used, similar to the con-
tinuous group in our study, thermal ultrasound effects may 
be discarded, that is, the so called non-thermal effects were 
responsible for changes in pain threshold in both studies.
A different study, with evaluation, injury and ultrasound 
treatment similar to our study, aiming at evaluating cumula-

tive effects of low-level laser, has observed that isolated appli-
cation of this resource was better than laser or the association 
of techniques15. In a previous study comparing pulsed and 
continuous ultrasound, in animals submitted to experimental 
sciatica model, ultrasound was effective to decrease pain eval-
uated by clinching time and, similarly to our study, pulsed 
ultrasound had faster analgesic results10. That is, aiming at 
analgesic effects, not only final dose seems to be important 
but, since pulsed ultrasound had earlier positive results, tem-
poral peak (SATP) may influence the action of this resource 
and should be the focus of future investigations. Limitation 
of this study was the lack of inflammatory process molecular 
evaluation, which also suggests further studies.

CONCLUSION

Therapeutic ultrasound was effective to decrease nociception 
and pulsed ultrasound had earlier results as compared to con-
tinuous ultrasound; however, both types of applications had 
no effect on acute edema formation and maintenance.
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ABSTRACT

BACKGROuND AND OBJECTIvES: Dysmenorrhea is a 
word derived from the Greek language and means difficult men-
strual cycle. It may be classified as primary, leading to poorer 
quality of life indices of several women. This study aimed at in-
vestigating, by means of literature review, the efficacy and accu-
racy of existing therapies for primary dysmenorrhea, specifically 
in Physiotherapy.
CONTENTS: Narrative literature review by querying electronic 
databases Medline, Scielo, Lilacs, Cochrane library, PEDro and 
Pubmed), where articles were selected and analyzed from August 
2013 to February 2014. For data collection, materials from 2005 
to current literature were included using the following keywords: 
“dysmenorrhea”, “physiotherapy” and their Portuguese equiva-
lent “dismenorreia” and “fisioterapia”, combining them with the 
operators AND and OR.
CONCLuSION: Studies were found describing the use of ther-
motherapy, cryotherapy, transcutaneous electric nerve stimula-
tion and connective tissue massage, Pilates and acupuncture with 
improvement of such women’s symptoms. However, it is clear 
the need for studies regarding physiotherapeutic maneuvers with 
further methodological rigor.
Keywords: Dysmenorrhea, Physiotherapy, Woman’s health.

RESUMO

JuSTIFICATIvA E OBJETIvOS: Dismenorreia é uma pala-
vra derivada do grego e significa fluxo menstrual difícil. Pode ser 
classificada como primária, causando diminuição dos índices de 
qualidade de vida de muitas mulheres. O objetivo deste estudo 
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foi investigar, por meio de uma revisão bibliográfica, a eficácia e 
acurácia de tratamentos existentes para dismenorreia primária, 
especificamente na Fisioterapia. 
CONTEÚDO: Revisão bibliográfica narrativa, por meio da bus-
ca em bases de dados eletrônicas (Medline, Scielo, Lilacs, bib-
lioteca Cochrane, PEDro e Pubmed), com artigos selecionados 
e analisados durante o periodo de agosto de 2013 à fevereiro de 
2014. Para a coleta foram incluídos materiais de 2005 até a lit-
eratura atual com os seguintes descritores: “dysmenorrhea”, “phys-
iotherapy” e seus equivalentes em português “dismenorreia” e “fi-
sioterapia” combinando-os com os operadores “AND” e “OR”. 
CONCLuSÃO: Encontraram-se trabalhos que descreveram 
a utilização dos recursos da termoterapia, crioterapia, eletro-
estimulação elétrica neural transcutânea e massagem do tecido 
conjuntivo, Pilates e acupuntura, com resultados que apresentam 
melhoras na sintomatologia dessas mulheres. No entanto, torna-
se evidente a necessidade do desenvolvimento de estudos referen-
tes às manobras fisioterapêuticas com maior rigor metodológico.
Descritores: Dismenorreia, Fisioterapia, Saúde da mulher.

INTRODUCTION

Menstruation is a periodic and temporary genital bleeding, last-
ing from menarche to menopause1. In addition, it is character-
istic of primates and is defined as cyclic uterine hemorrhage de-
pendent on endometrial disintegration and exfoliation, which 
occurs approximately in a normal cycle of 21 to 45 days, with 2 
to 6 days of flow and mean blood loss of 20 to 60mL, in general 
lasting 40 years2.
Dysmenorrhea, on the other hand, is pelvic or lower abdomi-
nal cyclic or recurrent pain, associated to menstruation. It is the 
most common gynecological complaint among young women, 
with prevalence between 43 and 93%3. According to symptoms 
intensity, it is also major cause for school or work absenteeism4.
The word dysmenorrhea comes from the Greek language and 
means difficult menstrual flow, being one of the most frequent 
gynecological affections with higher or lower intensity during 
menstrual cycle5.
According to its clinical presentation, primary dysmenorrhea 
(PD) is characterized by lack of visible structural abnormality 
or any gynecological pelvic disease and is the most commonly 
diagnosed type among teenagers3. Functional dysmenorrhea 
coincides with the onset of regular ovulation cycles, which is 
more frequent approximately two years after menarche3. Major 
symptom is lower abdominal or lumbar region pain, followed by 
other symptoms such as nausea, vomiting, headache and diar-
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rhea6. Pain may decrease after puerperal gravid cycle and, due 
to this, it is suggested that in such patients uterine isthmus is 
hypertonic, resulting in temporary retention of menstrual flow 
residues (which causes pressure in this highly innervated area). 
Approximately 50 to 70% of women have dysmenorrhea symp-
toms in some moment of life, being that approximately 10% 
become unable to perform their routine activities3.
Many therapies are proposed for dysmenorrhea and include the 
use of non-steroid anti-inflammatory drugs (NSAIDs), oral con-
traceptives, vitamins and tocolytic agents1

. A different treatment 
option is the practice of physical activities, for improving pelvic 
and extra-pelvic organs functioning by adjusting metabolism, 
hydroelectrolytic balance, hemodynamic conditions and blood 
flow, thus promoting a phenomenon known as analgesia by 
physical exercise which, by means of endogenous mechanisms 
and endogenous opioids release, raises pain threshold7,8.
Physiotherapy has a diversity of therapeutic resources aiming 
at decreasing or eliminating pain in a practical and economic 
way, and may even undo negative associations surrounding this 
period, promoting better quality of life9 by means of some anal-
gesic modalities, such as therapeutic exercises (kinesiotherapy), 
electrotherapy and therapeutic massage10.
In light of the above, this study aimed at investigating, by means 
of literature review, the efficacy and accuracy of existing therapies 
for PD, specifically in physiotherapy.
 
CONTENTS

A narrative literature review was carried out, where studies were 
identified by querying electronic databases Medline, Scielo, Li-
lacs, Cochrane, PEDro and Pubmed from August 2013 to Feb-

ruary 2014. Materials from 2005 until what is presented by cur-
rent literature were selected for analysis.
Articles were located using the following terms: “dysmenorrhea”, 
“physiotherapy”, and their Portuguese equivalents “dismenorreia” 
and “fisioterapia”, combining with operators “AND” and “OR”. 
Inclusion criteria were: (1) articles with complete text; (2) writ-
ten in Portuguese or in English; (3) published between 2005 and 
2014; (4) addressing physiotherapy and/or other complemen-
tary therapies to treat dysmenorrhea. There have been no restric-
tions to the sample to maximize study results. Excluded from 
the study were: (1) monographs; (2) review articles; (3) events 
proceedings; (4) dissertations and theses; (5) pharmacological 
studies or those addressing just this aspect in dysmenorrhea; (6) 
studies addressing secondary dysmenorrhea; (7) studies outside 
the studied period and (8) animal studies.
The search has resulted in 210 articles (189 in Pubmed, 7 in 
Cochrane, 4 in Scielo, 10 in Lilacs, zero in PEDro, zero in Med-
line). After reading them, 186 articles were excluded for not con-
templating the stipulated period or the proposed subject and 10 
were repeated articles, remaining 15 articles, the major results of 
which are shown in table 1.

In general, the review carried out by the practice of Traditional 
Chinese Medicine (TCM) therapy, acupressure and acupunc-
ture, has shown improvement in dysmenorrhea pain symptoms. 
Remaining resources, such as connective tissue massage, abdom-
inal meridian (Hyongrak) massage, transcutaneous electric nerve 
stimulation (TENS), Pilates and belly dance, have shown how 
effective they are for dysmenorrhea patients’ pain.

Table 1. Description of selected texts

Authors Types of study 
and n

Objectives Results Conclusion

Kim, Jo e 
Hwang11

Case con-
trolled. 85 
women (42 ex-
perimental and 
43 control)

To examine the ef-
fects of massage in 
the abdominal me-
ridian (Kyongrak) 
on dysmenorrhea.

Menstrual cramps symptoms in the experimental 
group were significantly lower after abdominal merid-
ian massage as compared to control group (p<0.001)

Massage on abdominal 
meridian (Kyongrak) was ef-
fective to relieve menstrual 
cramps. It is suggested that 
the technique might be an 
alternative to treat dysmen-
orrhea.

Schiøtz, Jettes-
tad & Al-Heeti12

 Prospective. 
21 women

To observe the ef-
fects of high fre-
quency TENS on 
dysmenorrhea.

There has been decrease in mean pain score in wom-
en treated with TENS (p=0.0009). Simultaneous use 
of analgesic tablets was also significantly decreased 
(p=0.03) and 7 women stopped using analgesics dur-
ing the use of the device (p=0.02). There have been no 
adverse effects. After 6 to 8 months, 14 women were 
regularly using the device.

TENS is an alternative to 
treat dysmenorrhea.

Tugay et al.13 Prospect ive, 
randomized, 
controlled. 
34 women

To compare the 
effectiveness of 
TENS and interfer-
ential current on PD 
soon after applica-
tion, 8 and 24 hours 
later.

Intensity of evaluated parameters (menstrual pain, re-
ferred pain in lower limbs and low back pain) were de-
creased soon after applications in both groups (TENS 
and interferential) (p<0.05). One may say that there 
has been no superiority between methods (p>0.05)

Both TENS and interferen-
tial current seem to be ef-
fective to treat PD.

Continued...
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Guo & Meng14 Case con-
trolled. 60 
women divid-
ed in 30 con-
trol group and 
30 treatment.

To observe thera-
peutic effects of 
acupuncture com-
bined with Tuiná 
(TUI-NÁ) on PD 
symptoms.

From 30 treatment group cases, 17 were cured, 11 
have improved and 2 have failed, with total effective 
rate of 93.3%. From 30 control group cases, 9 were 
cured, 13 have improved and 8 have failed, with total 
effective rate of 73.3%. Comparison of both groups 
total effective rate has shown significant difference 
(x²=4.32, p<0.05), suggesting that therapeutic effect 
on treatment group was superior as compared to con-
trol group.

Acupuncture combined 
with Tuiná (TUI-NÁ) has 
good perspectives to treat 
PB.

Witt et al.15 R a n d o m -
ized, clinical 
trial plus non-
r a n d o m i z e d 
cohort. 649 
women being 
201 random-
ized.

To investigate 
clinical effective-
ness and cost-
effectiveness rate 
of acupuncture in 
dysmenorrhea pa-
tients.

Three months later, mean pain intensity was lower 
with acupuncture as compared to control group. Acu-
puncture group had better QL and higher cost.

Acupuncture in dysmenor-
rhea patients was associ-
ated to better QL as com-
pared to control group.

Araújo, Leitão & 
Ventura16

Transversa l . 
20 women

To compare cryo-
therapy and ther-
motherapy to con-
trol PD pain.

Pain intensity was significantly lower in the group 
treated with cryotherapy. Patients submitted to treat-
ment with cold had higher satisfaction as compared 
to those treated with heat.

In PD patients, cryotherapy 
was more effective than 
heat to decrease pain in-
tensity.

Bazarganipour 
et al.17

Double blind, 
randomized. 
194 women

To examine wheth-
er the application 
of a simple acu-
puncture protocol 
to the Taichong 
point is effective to 
relieve dysmenor-
rhea pain.

The difference in dysmenorrhea severity between 
groups was not significant in the first cycle, but was 
significant in the fourth cycle (U=2377.00, p<0.001), 
and it has significantly decreased in the study group 
(p<0.05).

The application of a simple 
pressure protocol for acu-
point Taichong is an effec-
tive and low cost way to 
decrease intensity of dys-
menorrhea symptoms.

Lin et al.18 Case report. 1 
woman

Describes the ob-
servation of pain-
ful dysmenorrhea 
and its associated 
symptoms relief 
in a PD patient af-
ter treatment with 
CMAT.

CMAT was performed once in the second day of the 
first (partial treatment) and fourth menstrual cycle 
(complete treatment). Pain was immediately resolved 
after partial CMAT treatment during the first men-
strual cycle, but has reappeared 20 minutes later. 
Satisfactory results were obtained during the fourth 
menstrual cycle after complete CMAT treatment, 
which was also forwarded to the next session (fifth 
menstrual period). However, dysmenorrhea symp-
toms have recurred 2 months after treatment (sixth 
menstrual period).

This case report indicates 
that CMAT treatment may 
be effective to relieve 
dysmenorrhea-associated 
symptoms. The transition 
effect could suggest that 
there is potential to produce 
a long-lasting effect for dys-
menorrhea.

Reis, Hardy & 
Sousa19

Pilot, observa-
tional and co-
hort study. 
75 women.

To evaluate the ef-
fects of connective 
tissue massage as 
therapeutic non-
pharmacological 
proposal for PD.

Pain score has significantly decreased after the first 
month of treatment. Percentage of volunteers needing 
painkillers and reporting systemic symptoms has de-
creased along treatment, but there has been no cor-
relation between the number of massages and pain 
scores in the multivariate analysis.

Connective tissue mas-
sage may decrease men-
strual pain, but the type of 
study does not allow ruling 
out placebo effect. Results 
justify a randomized clinical 
trial to confirm or not such 
effect.

Yu et al.20 Clinical, pro-
spective and 
randomized. 
60 patients.

To compare imme-
diate effect of acu-
puncture of Sanyin-
jiao point (SP6) on 
blood flow of the 
uterine artery in PD 
to the Xuanzhong 
point (GB39).

There have been significant decrease in menstrual 
pain scores, pulsatility index, resistance index and 
systolic and diastolic peak ratio in the SP6 treat-
ment group five minutes after treatment. As com-
pared to control group GB39, SP6 treatment group 
patients had significant decrease in changes in 
menstrual pain scores, pulsatility index, resistance 
index and systolic and diastolic peak ratio five min-
utes after treatment. There have been no significant 
changes in menstrual pain scores, pulsatility index, 
resistance index and systolic and diastolic peak ra-
tio before and after treatment in the GB39 control 
group (p>0.05).

This study suggests that 
needling at SP6 may im-
mediately improve uterine 
arterial blood flow in PD pa-
tients, while GB39 does not 
have such effects.

Continued...

Table 1. Description of selected texts - continuation
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Liu et al.21 Randomized 
study. 
194 women 
with PD
 

To evaluate the ef-
fectiveness of a 
single acupuncture 
point to treat PD as 
compared to pla-
cebo acupuncture 
and no acupunc-
ture.
Acupoint group 
(n=50), unrelated 
acupoint group 
(n=50), placebo 
group (n=46), no 
acupuncture group 
(n=48).

Primary outcome, primary VAS scores comparison 
with regard to treatment used has shown that patients 
receiving acupuncture, those of unrelated acupoint 
group and of the placebo group have shown signifi-
cant improvements as compared to the group receiv-
ing no acupuncture. There have been no significant 
differences among four groups with regard to second-
ary outcomes.

Acupuncture was beneficial 
to relieve dysmenorrhea 
pain as compared to the 
group with no acupuncture; 
however, and significantly, 
there have been no dif-
ferences among acupoint 
group, unrelated acupoint 
group and placebo group.

M i r b a g h e r - 
Ajorpaz, Adib- 
Hajbaghery & 
Mosaebi22

C o n t r o l l e d , 
randomized. 
30 young stu-
dents 

To evaluate the ef-
fect of acupressure 
on SP6 point on 
PD.

Acupressure was applied to point SP6 in the treat-
ment group and a mild touch at acupoint SP6 was 
applied to control group. There have been significant 
differences in dysmenorrhea scores between groups 
immediately after and also 3 hours after treatment.

Acupressure on meridian 
SP6 might be a non-inva-
sive nursing intervention to 
relieve PD and its effects 
last for 3 hours after treat-
ment.

Araújo et al.23 Descr ip t i ve , 
experimental, 
with longitu-
dinal charac-
teristic and 
quan t i t a t i ve 
approach. 10 
women.

To compare pain 
in PD women be-
fore and after being 
submitted to the Pi-
lates method.

Menstrual pain before treatment was 7.89±1.96 and 
after treatment 2.56±0.56 with p<0.001, showing sig-
nificant difference before and after Pilates method 
treatment. In evaluating pain with McGill Pain ques-
tionnaire, there has been significant decrease in all 
components when comparing values before and after 
treatment: sensory (p<0.001), affective (p<0.05), eval-
uative (p<0.001) and miscellaneous (p<0.001).

Pilates method as physi-
cal activity practice has 
improved PD-associated 
symptoms, decreasing pa-
tients’ pain, and might be a 
promising non-pharmaco-
logical alternative.

Nascimento24 Descr ip t i ve , 
quasi-exper-
imental with 
quan t i t a t i ve 
approach. 8 
beginner belly 
dance learn-
ers.

To evaluate thera-
peutic effect of bel-
ly dance in women 
with complaints 
suggestive of PD.

With regard to PD complaints, VAS has recorded sig-
nificant decrease. At the end of the fifth evaluation, it 
was observed that belly dance has therapeutic effect 
to decrease PD complaints.

Belly dance had positive 
effects on decreasing men-
strual cramps, being a non-
pharmacological option for 
these women.

Yeh et al.25 Simple, blind, 
placebo con-
trolled. 113 
participants

To evaluate the ef-
fects of auricular 
acupuncture on 
menstrual pain and 
distress on teenag-
ers with dysmenor-
rhea.

Differences between groups were found in VAS and 
MDQ after interventions. Differences within group 
were found in changes of VAS, SF-MPQ and MDQ 
scores during interventions for both groups.

Auricular acupuncture re-
lieves teenagers’ menstrual 
pain and distress and may 
be a basis for the use of au-
ricular acupuncture to treat 
dysmenorrhea. There has 
been pain decrease with 
placebo as well as with the 
real acupuncture point, but 
the latter was significantly 
better. Placebo acupunc-
ture point cannot be used 
as control for auricular 
acupuncture point and for 
qualitative evaluation of 
dysmenorrhea.

TENS: transcutaneous electric nerve stimulation; QL: quality of life; PD: primary dysmenorrhea; CMAT: collateral meridian acupressure therapy; SF-MPQ: Short-Form 
McGill Pain Questionnaire; MDQ: Menstrual Distress Questionnaire.

Table 1. Description of selected texts - continuation

Currently, in gynecology, studies have discussed therapeutic ways 
to minimize discomfort, especially in case of primary dysmenor-
rhea, however, when it comes to treatment, analgesics are the 
first line to manage primary dysmenorrhea26. They act by de-
creasing cyclooxygenase pathway activity, inhibiting prostaglan-
din synthesis. There are studies showing that NSAIDs improve 

17 to 95% of women’s complaints, being their gastrointestinal 
side-effects in general tolerable, but should be avoided in women 
with risk to developing ulcer27. However, currently NSAIDs only 
last during pain crisis, providing immediate pain relief with pal-
liative and emergency connotation, thus crisis may be repeated 
at every menstruation28.
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However, some women cannot make use of this convention-
al therapy and others do not respond (10 to 20%)29. Added 
to this, Brazilian women self-medicate, using homemade or 
pharmacological practices, following prescription of unquali-
fied people, such as neighbors, friends or even written, spoken 
or broadcasted media30, which may generate a public health 
problem.
However, other therapies may be used or be associated to drugs, 
such as Physiotherapy, which is showing satisfactory results 
among women with this disorder. There are physiotherapeutic 
resources to decrease severity of primary dysmenorrhea symp-
toms or even to eliminate pain. Among them, there are: ther-
motherapy and cryotherapy; abdominal meridian (Kyongrak) 
massage; kinesiotherapy; connective tissue massage (CTM); 
TENS; interferential current; acupuncture; acupressure; collat-
eral meridian acupressure therapy (CMAT); Pilates and auricular 
acupuncture.
Pilates has been effective for primary dysmenorrhea, as shown 
by a study by Araujo et al.23 with 10 women aged between 18 
and 30 years, submitted to the protocol of 16 exercises based on 
the Pilates method, with ball and on the ground, aimed at the 
pelvic region. Authors have observed significant decrease in pain 
intensity reported by participants due to increased blood flow, 
correction of muscle and postural imbalances and recovery of 
body and mind vitality31.
Thermotherapy was also other recurrent treatment for this dis-
order. Cold and heat are resources able to decrease or eliminate 
pain in a practical and economic way, through physiological ef-
fects they may produce in the organism when directly applied to 
the body16. The speed of the effect of cold on pain suggests that 
lower temperature may act as another sensory stimulation on 
pain behavior mechanism, and since cold stimulations are very 
intense, they may lead to endorphins and enchephalins release. 
As skin temperature lowers, stimulation to produce heat intensi-
fies the mechanism31.
TENS is one of the simplest electrotherapy modalities, being a 
valuable physical resource to relieve pain induced both by acute 
and chronic injuries32. This is an alternative, noninvasive, non-
toxic method with the major advantage of not having side-ef-
fects33. Oliveira et al.34 have evaluated high and low frequency 
TENS effect in women with moderate to severe primary dys-
menorrhea. Menstrual pain was measured by the Numeric Rat-
ing Scale (NRS), varying from zero to 10, before and soon af-
ter the intervention in all groups. At initial evaluation, groups 
were homogeneous, without significant pain score difference 
(p=0.875). Intragroup analysis of NRS scale data before and 
after TENS, has shown that high frequency TENS (HFT) and 
low frequency TENS (LFT) groups had significant difference 
(p=0.038; p=0.008). However the TENS placebo (TP) group 
had no difference (p=0.346). Intergroup analysis has not found 
significant difference among groups when comparing the first 
and the second evaluation (p=0.267). So, HFT and LFT were 
effective to relieve pain, being easy to apply, comfortable and 
with no adverse effects.
Therapeutic proposals which are being increasingly used by 
qualified professional derive from TCM, such as acupunc-

ture, acupressure and auricular acupuncture. Studies21,25 have 
shown improved pain in women suffering from primary dys-
menorrhea. The study by Yu et al.20 reports that immediate 
acupuncture effect on Sanyinjiao point (SP6) provides im-
mediate menstrual flow improvement. A study by Mirbagh-
er-Ajorpaz, Adib-Hajbaghery & Mosaebi22, using a different 
theory (acupressure at point SP6), has also observed positive 
pain improvement results.
Another aspect to manage this disease, belly dance, has shown 
to be positive to relieve pain. This is possibly related to the 
similarity with kinesiotherapy exercises such as: pelvic ante-
rior and posterior tilt, forward and backward rotations, lateral 
tilts, pelvic elevation and depression, in addition to stretch-
ing and breathing exercises. Such exercises massage internal 
organs, thus improving blood circulation and metabolism 
regulation leading to improved health and benefiting legs and 
internal organs24.
One should also mention connective tissue massage, which sug-
gests menstrual pain decrease because it is a spontaneous stimu-
lation aiming at activating connective tissue mechanical recep-
tors. This stimulation is transmitted by sensory nerves by means 
of spinal cord sympathetic ganglia and acts by releasing opioids 
such as encephalin in the spinal cord posterior nerve root, inhib-
iting pain transmission by thin fibers19.
 
CONCLUSION

Our findings indicate that Physiotherapy may be indicated to 
treat women with primary dysmenorrhea for being a low cost 
and noninvasive alternative. For such, there are several thera-
peutic resources, such as thermotherapy, cryotherapy, kinesio-
therapy, TENS and connective tissue massage, acupuncture and 
Pilates, among others. Reviewed studies show satisfactory results 
of physiotherapeutic interventions, although the due methodo-
logical rigor is not always present, pointing to the need of further 
research in the area.
The number of publications on physiotherapeutic techniques is 
still small, so it is clear the need to develop quantitative, qualita-
tive, randomized and controlled studies with higher methodo-
logical rigor with regard to physiotherapeutic maneuvers. 
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ABSTRACT

BACKGROuND AND OBJECTIvES: Opioid-induced 
hyperalgesia is a topic not yet fully understood in terms of 
mechanisms, diagnosis, prevention and treatment. Thus, it 
seems of great importance to evaluate this phenomenon that 
negatively affects the treatment of pain. The purpose of this 
study was to describe what tools to use to evaluate periopera-
tive hyperalgesia. 
CONTENTS: Several methods have been suggested to evaluate 
opioid-induced hyperalgesia, such as measure of pain intensity, 
opioid consumption, and evaluation of secondary hyperalgesia 
with algometer and Von Frey monofilaments. The measurement 
of some substances, such as cytokines, glutamate, and dynorphin 
has also been used. 
CONCLuSION: There are several ways to evaluate opioid-
induced hiperalgesia, easily reproducible tests should be chosen 
and which have also been described in previous studies.
Keywords: Analgesic opioid, Evaluation, Hyperalgesia, Pain.

RESUMO

JuSTIFICATIvA E OBJETIvOS: A hiperalgesia induzida pelo 
opioide é um tema ainda não totalmente esclarecido do ponto de 
vista dos mecanismos, do diagnóstico, da prevenção e do trata-
mento. Assim, parece de grande importância a avaliação desse 
fenômeno que afeta de maneira negativa o tratamento da dor. 
O objetivo deste estudo foi descrever quais instrumentos utilizar 
para avaliar a hiperalgesia perioperatória. 
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CONTEÚDO: Vários métodos têm sido indicados para avaliar 
hiperalgesia induzida pelo opioide, tais como medida da inten-
sidade da dor, consumo de opioide, e avaliação da hiperalgesia 
secundária com algômetro e monofilamentos de Von Frey. A 
dosagem de certas substâncias, como citocinas, glutamato e di-
norfina, também tem sido utilizada. 
CONCLuSÃO: Existem diversas maneiras de avaliar a hiperal-
gesia induzida pelo opioide; portanto devem ser escolhidos testes 
de fácil reprodutibilidade e que também foram descritos em es-
tudos anteriores.
Descritores: Analgésico opioide, Avaliação, Dor, Hiperalgesia.

INTRODUCTION

Opioid-induced hyperalgesia (OIH) is a subject not totally 
explained in terms of mechanisms, diagnosis, prevention and 
management. There is no report in the literature on the in-
cidence of OIH; however this effect may be present in all 
individuals under opioids1-3.
This is a phenomenon present both during prolonged admin-
istration1,3,4 and during short periods of time2.
Different methods have been indicated to evaluate OIH, 
such as pain intensity measurement, opioid consumption 
and evaluation of secondary hyperalgesia with algometer 
and Von Frey monofilaments5. So it is critical to understand 
hyperalgesia evaluation methods, although many of them 
are still being used just in studies and patients at high risk 
of developing OIH.
This study aimed at describing which tools should be used to 
evaluate perioperative hyperalgesia.

PAIN INTENSITY

Pain measurement is a challenge due pain subjectivity and 
complexity. Pain intensity may be measured with one-dimen-
sional or multidimensional scales. One-dimensional scales 
are: numerical scale, using scores from zero to 10 or from 
zero to 100; verbal scale, using categories such as no pain, 
mild, moderate and severe pain; and visual analog scale, us-
ing a straight line where one edge represents no pain and the 
opposite edge the worst imaginable pain, and patients mark 
where they believe is current intensity6.
According to current pain concepts, nociceptive stimuli are 
modulated at spinal cord level before reaching supra-segmen-
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tal structures and pain is no longer seen as a direct response 
exclusively related to tissue injury extension. So, there are 
different pain dimensions: sensory-discriminative; affective-
emotional; autonomic reactions; and evaluative, being those 
scales called multidimensional scales, such as McGill pain 
questionnaire7 (MPQ).
MPQ was developed in 1975 by Melzack in the McGill Uni-
versity, Montreal, Canada, aiming at supplying qualitative 
pain measurements which could be statistically analyzed. This 
is one of the most widely used questionnaires in the clinical 
practice and evaluates sensory, affective, temporal and mis-
cellaneous qualities of pain, in addition to evaluating pain 
intensity. So it has well-established validity and reliability in-
dices, in addition to discriminative power among different 
pain components7.

ADDITIONAL ANALGESIA

For the most adequate postoperative analgesic dose quantifi-
cation, the most common is analgesic consumption by means 
of patient-controlled analgesia (PCA), being intravenous 
morphine the most widely used opioid (1-1.5mg bolus, 7-10 
min blockade interval and 30-40mg limit in 4h), avoiding 
fixed and when necessary doses, which are less effective8.

MONOFILAMENTS 

Hyperalgesia may be evaluated with Von Frey monofila-
ments5. Monofilaments to evaluate sensitivity started to be 
used in late 1800s by Von Frey, in studies on touch and pres-
sure using horse hairs of different diameters. As from Von 
Frey studies, other investigators have tried to improve the 
technique, among them Weinstein9.
By analyzing Weinstein studies9, Waylett-Rendall10 and Naafs 
& Dagne11 have noted the possibility of using a reduced num-
ber of monofilaments to evaluate peripheral sensitivity, with-
out impairing results and were the first to introduce and use 
nylon monofilaments with diagnostic purposes and to control 
loss of sensory function.
Von Frey filaments have been used to determine parameters 
such as tactile, mechanical, nociceptive and windup thresh-
olds5.
Several diseases have been evaluated with monofilaments, 
such as leprosy12, carpal tunnel syndrome13, brachial plexus 
injury14 and post-chemotherapy15.
Although initially described to evaluate peripheral nerve in-
juries, investigations with monofilaments have been carried 
out to evaluate sensitivity threshold and pain close to surgical 
incision.
Sensitivity response by Von Frey monofilaments allows the 
evaluation of pressure on skin. Its efficacy to detect anti-hy-
peralgesic effect was tested in animals16 and humans17. More-
over, monofilaments allow for postoperative hyperalgesia 
mapping and area delimitation18.
The use of nylon filaments with constant length but increas-
ing diameters, which tilt or bend when a certain pressure is 

reached, is the standard. This sensitivity evaluation procedure is 
sensitive and repeatable to detect peripheral nerve alterations19.
Hyperalgesia may be tested with Von Frey monofilaments 
consisting of a set of six nylon filaments with 38mm length 
and different diameters and weights (0.05g; 0.2g; 2g; 4g; 10g 
and 300g) (SORRI-BAURU®) (Table 1). Each monofilament 
is fixed to a rod, in 90o angle, and corresponds to a functional 
level represented by a color. Test may also be performed with 
a higher number of filaments; however the procedure is too 
lengthy and difficult.
For postoperative pain, mechanical pain threshold is evaluated 
before surgery and 24 hours after surgery to compare pre and 
postoperative sensitivity. The test starts with the lightest mono-
filament (green) and patients are asked to close their eyes and 
answer “yes” when feeling pain at monofilament touch.
Hyperalgesia is tested on the thenar eminence of the non-
dominant hand and on the peri-incisional region 2 cm apart 
from surgical incision. Thenar eminence is a place unrelated 
to surgical stimulation and where opioid hyperalgesia effect 
may be observed without influence of surgical incision hyper-
algesia. For chronic pain, hyperalgesia may also be tested on 
the thenar eminence, before and after opioid administration. 
Different monofilaments are applied with at least 30-second 
intervals to decrease early responses induced by previous stimu-
lation close to new stimulation. Three evaluations are carried 
out with the same monofilament. In the absence of response, 
the next heavier filament is applied (blue) and so on. Mono-
filament colors, in progressive order of application are: green, 
blue, violet, dark red, orange and magenta. When applying the 
test, patients’ perception of the contact with the rods deter-
mines sensitivity of the studied region. If patients do not report 
pain, the heaviest filament (300g) is considered pain threshold.
Skin is pressed until the filament bends and pressure is main-
tained for approximately one and a half seconds, without 
allowing the filament to slide on the skin. Mechanical pain 
threshold is determined when patients identify two of the 
three stimulations as painful.

Table 1. Monofilaments 

Types of monofilaments

Green 0.05g

Blue 0.2g

Violet 2g

Dark red 4g

Orange 10g

Magenta 300g

HYPERALGESIA EXTENSION

For postoperative pain, hyperalgesia extension is determined 
close to the incision. A filament from the monofilaments 
kit is used, depending on the selected kit and on how many 
grams the monofilament has, starting stimulation outside the 
hyperalgesia area, where no pain sensation is reported, and 
proceeding with stimulation at every 0.5cm until surgical 
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incision, in four points (upper, right lateral, left lateral and 
lower). The first point where patients report pain is marked. 
If no pain sensation is reported, stimulation ends at 0.5 cm 
from the incision.
The distance from each point to the surgical incision is mea-
sured and the sum of distances is determined5.

DYNAMIC ALLODYNIA

For postoperative pain, dynamic allodynia is evaluated with a 
smooth brush on the thenar eminence of the non-dominant 
hand and on the peri-incisional region. Allodynia is con-
firmed when stimulation induces obvious pain sensation5.

ALGOMETER

Mechanical pressure pain threshold on the thenar eminence 
of the non-dominant hand and periumbilical region may also 
be evaluated with algometer, tool which evaluates pressure on 
skin by gradually increasing 0.1Kgf.sec-1 5. Evaluation may be 
performed by different evaluators with the same reproduc-
tion capacity; however a mean of three evaluations should be 
performed20.
Algometer has been used to evaluate pressure threshold in dif-
ferent diseases. It is used to evaluate carpal tunnel syndrome13 
and other painful syndromes such as fibromyalgia, low back 
pain, myofascial syndrome and headache21-23.
Labor pain may be predicted by pressure threshold using the 
algometer24. Sensitivity threshold close to surgical incision 
has been also evaluated with algometer5,25.
Although widely used to evaluate sensitivity threshold in dif-
ferent clinical situations, one should take into consideration 
other characteristics, such as gender26, age and weight27, in 
addition to emotional characteristics28.

OTHER SENSORY TESTS

Other sensory tests (heat, cold, vibration and electric stimula-
tion) may be used to observe different sensitivity thresholds 
and to prove the effect of the studied drug. However these 
procedures cannot be reproduced due to the long time needed 
to perform them (>30 minutes), in addition to being difficult 
to be understood by patients29.

CYTOKINES DOSAGE

Pain is intrinsically related to the immune system in such 
a way that it is not totally understood whether nociception 
block decreases pro-inflammatory cytokines production or 
whether decreased pro-inflammatory cytokines production 
results in less severe pain30.
Cytokines may produce their effects locally or, when exces-
sively produced, may act as hormones, reaching blood flow. 
So, they are responsible for local or systemic responses, gen-
erating immune, metabolic, hemodynamic, endocrine and 
neural changes31.

These molecules may trigger short and long term effects, and 
may lead to chronic hyperexcitability and changes on noci-
ceptors expression, abnormal processing of painful stimula-
tions and exacerbation of painful processes32.
After tissue injury, first cytokines to be formed are IL-1β and 
TNF-α, which directly act on specific receptors of sensory 
neurons and lead to the synthesis of other cytokines, which 
in turn induce glial cells proliferation in the central nervous 
system with the release of pro-inflammatory cytokines30,32,33. 
Cytokines are related to OIH and may act as OIH markers.
Opioids are associated to increased pro-inflammatory cyto-
kines, which indirectly modulate pain by releasing substances 
such as nitric oxide, oxygen free radicals, prostaglandins, mi-
croglia excitatory amino acids and astrocytes. With this, there 
is N-methyl-D-aspartate (NMDA) receptors activation, induc-
ing peripheral and central sensitization and hyperalgesia1,3.
Cytokines are released between 2h and 4h after tissue injury, 
and magnitude depends on trauma extension33. First cyto-
kines released after tissue injury are TNF-α and IL-1. How-
ever IL-6 is considered the most relevant marker of tissue in-
jury level during surgery34.
After injury, IL-6 plasma concentrations are detectable within 
60 minutes, with peak between 4h and 6h and may persist 
for 10 days.
IL-8 production is stimulated by IL-6, with similar action 
peak, being described as a marker of different clinical condi-
tions, among them postoperative pain35.
Anti-inflammatory cytokines are molecules regulating in-
flammatory cytokines production, thus acting on immune 
response regulation. There are several anti-inflammatory cy-
tokines, such as IL-1 receptor inhibitor, IL-4, IL-10 and IL-
1335,36. However, IL-10 is the primary anti-inflammatory cy-
tokine, acting by inhibiting the production of IL-1, IL-6 and 
TNF-α30. Acute IL-10 administration suppresses pain facili-
tation in different animal models36 and chronic pain patients 
have low IL-4 and IL-10 levels37.

OTHER MARKERS

NMDA receptors activation by glutamate is implied in OIH 
mechanisms1,2. Increased glutamate release in spinal cord dor-
sal horn and sustained increase of NMDA receptors response 
seem to be the primary OIH mechanisms38,39.
OIH has been associated to increased cholecystokinin, which 
is a peptide related to calcitonin gene (CGRP), substance-P 
and nociceptin in ventromedial rostral spinal cord40.
A different mechanism involves facilitator descending path-
ways which are mediated via opioids in on cells located in 
the ventromedial rostral spinal cord40. Exposure to morphine 
causes neuroplastic ventromedial rostral spinal cord changes, 
descending facilitation via on cells, with increased dynorphin3.
Prostaglandins and chemokines may also be relevant for the 
development of OIH1,3. There is increased fos-C protein in 
spinal cord sensory neurons1,3. Nitric oxide synthase and he-
moxigenase systems may be involved in OIH1. Other possible 
mechanism would be decreased glicinergic inhibitory control1.
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CONCLUSION

There are many ways to evaluate OIH, however one should 
select tests which are easy to reproduce and which have also 
been described in previous studies, in addition to using more 
than one evaluation method.
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ABSTRACT

BACKGROuND AND OBJECTIvES: Endometriosis is a gy-
necological condition primarily characterized by chronic pain 
and infertility. To treat endometriosis-induced pain, the focus is 
still based on conventional approaches. However, non-pharma-
cological therapies are new options, but there is still no consen-
sus about the use of such therapies as effective resource for pain 
control. In light of the above, this study aimed at contributing to 
the knowledge in this area and at analyzing the literature about 
the application of such techniques to treat endometriosis pain.
CONTENTS: Pubmed database was queried, without period 
restriction, using the word endometriosis crossed with acupunc-
ture, massage, Pilates and cognitive behavioral therapy. Electronic 
query has identified 61 scientific studies and, according to pre-
established inclusion and exclusion criteria, seven were selected 
for reading. Three of them have used acupuncture, two have 
used massage and two cognitive behavioral therapy to relieve 
endometriosis pain. Pilates method was not applied to control 
endometriosis pain. All studies have shown effectiveness of the 
techniques used to improve endometriosis chronic pain.
CONCLuSION: It was clear that knowledge about this subject 
is scarce, suggesting the need for additional studies. Also, such 
options should be incorporated to traditional approaches offered 
to patients with endometriosis for having low cost, few adverse 
effects and for presenting satisfactory results for pain relief.
Keywords: Chronic pain, Endometriosis, Non-pharmacological 
approach, Psychology, Therapy.
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RESUMO

JuSTIFICATIvA E OBJETIvOS: A endometriose é uma 
condição ginecológica caracterizada principalmente por dor 
crônica e infertilidade. Para tratamento da dor associada à en-
dometriose, o foco ainda é baseado no tratamento convencional. 
No entanto, as terapias com abordagem não farmacológica con-
stituem novas opções, mas ainda não há consenso sobre a utiliza-
ção dessas terapias como recurso efetivo no controle da dor. Di-
ante do exposto, este estudo teve como objetivo contribuir com 
os conhecimentos nesta área e analisar a produção bibliográfica 
a respeito da aplicação dessas técnicas no tratamento da dor em 
endometriose. 
CONTEÚDO: Foi realizada uma pesquisa bibliográfica, no 
Pubmed, sem restrição de período, utilizando o termo endometri-
osis cruzado com acupuncture, massage, Pilates e cognitive behav-
ioral therapy. Foram identificados na busca eletrônica 61 artigos 
científicos e, de acordo com os critérios de inclusão e exclusão 
pré-estabelecidos, sete foram selecionados para leitura. Três deles 
empregaram acupuntura, dois massagem e dois terapia cognitiva 
comportamental para alívio da dor em endometriose. O método 
Pilates não foi aplicado para controle da dor em endometriose. 
Todos os estudos mostraram eficácia das técnicas empregadas na 
redução da dor crônica nessa doença. 
CONCLuSÃO: Ficou evidente que a produção de conheci-
mento sobre a temática é escassa, o que sugere a necessidade de 
estudos adicionais. Ainda, tais opções deveriam ser incorporadas 
ao tratamento convencional oferecido a pacientes com endome-
triose por serem de baixo custo, exibirem poucos efeitos adversos 
e apresentarem resultados satisfatórios para o alívio da dor.
Descritores: Dor crônica, Endometriose, Psicologia, Terapêu-
tica, Tratamento não farmacológico.

INTRODUCTION

Endometriosis is a chronic gynecological condition primarily 
characterized by chronic pain and infertility, which affects ap-
proximately 10% of females in reproductive age. It is defined 
by the presence of endometrial tissue outside the uterine cavity. 
Symptoms include dysmenorrhea, dyspareunia, chronic pelvic 
pain (CPP), dysuria, dyschezia and infertility.
Dysmenorrhea, also known as menstrual cramps, is pelvic pain 
before or during the menstrual period. Dyspareunia is pain at 
sexual intercourse, and dysuria and dyschesia are defined as pain 
at micturition and defecation, respectively1. Two independent 
studies have shown dysmenorrhea prevalence of 94.42 and 573; 
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74.32 and 60%3 of females reporting chronic pain, and dyspareu-
nia was present in 70.12 and 47%3 of investigated patients.
From patients with dyspareunia, 80% have changed their sexual 
behavior by interrupting or avoiding sexual intercourse due to 
pain3. Among most common pain-related coexisting symptoms 
there are back and leg pain in 75.7% and dizziness / headaches in 
60.7%2. Due to symptoms, patients have decreased productivity 
at work and high absenteeism rates2-4.
Constant pain reported by endometriosis patients has nega-
tive direct and indirect impact on their lives. So, to control this 
pain, hormone-based conventional approaches and/or surgery 
are used. Pharmacological approaches trigger several adverse ef-
fects (hot flushes, emotional changes, decreased bone mass, vagi-
nal dryness, weight gain, acne, decreased libido and hirsutism, 
among others) and surgery is associated to risk of recurrence or 
complications5. A recent study has shown that expenditures with 
endometriosis surgeries corresponded to 29% and drugs were 
responsible for 10% of health care costs6.
Endometriosis-related pain is still managed by conventional 
methods. However, physiotherapeutic therapies (Pilates and 
massage), acupuncture and psychology (cognitive behavioral 
therapy (CBT)) are new options; however, there is no consensus 
about the use of such therapies as effective resource to control 
pain.
In light of the above, this study aimed at contributing to the 
knowledge in this area and at analyzing the literature about the 
application of such techniques to handle endometriosis pain.

CONTENTS

This is a literature research carried out in Pubmed, without 
period restriction, using the term endometriosis crossed with 
acupuncture, massage, Pilates and cognitive behavioral therapy.
Inclusion criteria were: 1) being closely related to the objective 
of the study, being selection carried out by analyzing the title 
and/or the abstract; 2) being published in English or Portu-

guese; 3) with free availability of the whole text; 4) with ap-
plication of method(s) in humans; 5) being original/research 
articles. Review and update articles, letters to the editor, case 
reports and experience reports were excluded.
Electronic query has identified 61 scientific articles and seven 
have met established criteria and were included in the study. 
Results of this query are summarized in table 1.
Three studies have evaluated acupuncture to control endome-
triosis pain7-9. In the 2002 study, 67 patients with endometrio-
sis and dysmenorrhea were divided in two groups being 37 sub-
mitted to ear acupuncture (EAT) and 30 treated with Chinese 
drugs (CD). Pre and post treatment scores for the EAT group 
were 12.19±2.42 and 5.53±2.17, respectively, as compared to 
11.22±3.11 (pre) and 10.34±3.51 (post treatment) for the CD 
group. When comparing therapeutic effects of both treatments, 
total effective rate was 91.9% for EAT and 60% for CD.
Both results have highlighted the superiority of acupuncture 
to decrease endometriosis pain7. A Japanese acupuncture style 
was applied to 14 young females (mean age of 17 years) with 
diagnosis of endometriosis and CPP8. Nine patients were sub-
mitted to active acupuncture and five to sham acupuncture in 
a total of 16 sessions, twice a week for eight consecutive weeks.
Mean (standard deviation) pain levels before treatment were 
7.7 (2.3) and 7.6 (0.9) for active and sham acupuncture, respec-
tively. Four weeks later, improvement was significantly higher 
for the active acupuncture group as compared to control, that 
is, -4.8 (2.4) versus -1.4 (2.1), respectively. Eight weeks and 6 
months later, pain decrease in the active group remained slight-
ly better, but the difference between groups was not statistically 
significant [active versus sham 8 weeks later: -4.3 (3.6) versus 
-3.8 (1.7); active versus sham 6 months later: -3.6 (3.0) versus 
-2.8 (3.8)]8. In a study by Rubi-Klein et al.9, 83 patients were 
divided in two groups and each has received two units of 10 
acupuncture sessions, twice a week, for five weeks.
Group 1 was made up of 42 patients with endometriosis and 
group 2 was made up of 41. In unit 1, group 1 has received acu-

Table 1. Results of Pubmed electronic query

Authors Keywords # of identified 
articles

# of excluded articles/Reason # of selected articles 
for reading

Xiang et al.7 
Wayne et al.8 
Rubi-Klein et al.9 

Endometriosis and 
acupuncture

35 32 excluded
12 review articles

8 studies in different languages (7 in Chinese)
1 letter to the editor

7 unrelated to the subject
3 review articles published in different language

1 case report

3

Valiani et al.10 
Missmer & Bove11 

Endometriosis and 
massage

5 3 excluded
2 case reports

1 unrelated to the subject

2

- Endometriosis and 
Pilates

8 8 excluded
No article has mentioned Pilates method for endo-

metriosis in the title and/or abstract

-

Lorençatto et al.12 
Mendes & Figueiredo13 

Endometriosis and 
cognitive behavio-

ral therapy

13 11 excluded
3 review articles

8 unrelated to the subject

2

Total 61 54 7
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puncture and group 2 has not, and in unit 2 the opposite was 
true, according to crossover design. Group 1 had significant 
pain intensity decrease after the first 10 sessions and group 2 
had pain relief after crossover.
Only two studies have used massage to control endometrio-
sis pain10,11. In one of them, massage was applied to 23 pa-
tients with endometriosis and dysmenorrhea, and visual analog 
scale (VAS) scores were measured in three different periods, as 
shown in table 2. Before intervention, approximately 52% of 
patients referred severe pain and six weeks after intervention 
65% of them reported lack of menstrual pain10.
The other study has used massage and acupuncture for leg pain 
relief11. From 94 patients with endometriosis, 48 (51%) have 
reported this symptom. Leg pain was bilateral, left unilateral 
and right unilateral in 59, 24 and 17% of patients, respectively, 
with median VAS score of 5. In 46% of cases, the clinician has 
not suggested any treatment option for this symptom. How-
ever, most females have undergone several types of treatments 
and 2/3 of them have reported benefits. Massage and acupunc-
ture were applied to 61 (25) and 31% (12), respectively, with 
pain improvement reported by 79 (19) and 67% (8) of cases11.
Pilates method was not applied to endometriosis patients to 
control pain.
Two studies have evaluated CBT to control endometriosis 
pain12,13. The second study proposed the use of CBT in Por-
tuguese females with endometriosis, aiming at better knowing 
the disease in a psychological perspective, in its qualitative and 
quantitative dimension. CBT design was based on psychologi-
cal and physical symptoms (anxiety, stress, depression, pain, 
fatigue), relationships (partner/sexuality, family and social) and 
work13.
The first study has evaluated 128 Brazilian females with endo-
metriosis, equally divided in two groups, receiving or not inter-
vention of the Group of Psychological and Physiotherapeutic 
Support to Females with Endometriosis (GAPFAME)12. GAP-
FAME was offered to all females of the Endometriosis Outpa-
tient Setting, CAISM/UNICAMP, as additional treatment to 
other usual procedures (clinical and surgical).
It was defined and structured based on CBT principles and also 
on reported experiences of other chronic pain multidisciplinary 
interventions, having as primary objective to convey informa-
tion about endometriosis and to promote physical, emotional 
and social well being rehabilitation of females with the disease. 
It was structured in 10 weekly meetings lasting 2:30 hours, 
being the first hour dedicated to physiotherapy and the re-

maining time to psychological intervention. Pain intensity was 
measured with VAS in the support and without intervention 
groups and values obtained were 4.2±3.3 and 6.6±2.4, respec-
tively, expressed as mean±standard deviation.
In the support group, pain levels were weekly evaluated and 
there has been significant decrease along time (from first to 
ninth week, p<0.0001), reaching 2.6±2.6 in the last week. 
Mean pain found in the group without intervention was higher 
than that reported by females in the beginning of the support 
group. However, there have been no specific selection criteria 
that would justify VAS differences. At the end of groups, re-
ports on improvements with regard to physical and emotional 
aspects associated to pain decrease were frequent. In this sense, 
the intervention proposed to the support group has fully met 
its objectives, because it has promoted pain and depression 
scores decrease, thus contributing to improve quality of life of 
such patients12.

DISCUSSION 

Chronic pain is the symptom afflicting the most endometrio-
sis patients, because it has negative impact on quality of life, 
affecting relationships, working capacity and functionality, 
among other daily life aspects.
Results of presented studies have shown that acupuncture was 
effective to treat endometriosis pain, but two of them have rein-
forced the need for additional research8,9. One of them has con-
cluded that the small sample size used in this pilot study had 
limited the reaching of final conclusions, but has emphasized 
the receptivity of young endometriosis patients to the treat-
ment8. One literature review published in 201114 has identified 
14 studies using acupuncture to control endometriosis pain.
However, only one has met inclusion criteria and was con-
sidered in this review. Authors have concluded that scientific 
evidence supporting the efficacy of acupuncture to treat endo-
metriosis pain is limited, based on results of a single study14. 
Acupuncture has been successfully used to treat pelvic pain, 
infertility and dysmenorrhea, all frequent endometriosis symp-
toms15. It has also been used as satisfactory complementary 
therapy to treat pain in dentistry16. An interesting finding was 
that seven articles published in Chinese have used acupunc-
ture to treat endometriosis pain. This was because acupuncture 
is one of the oldest and most respected sciences, especially by 
Eastern people, primarily in China, where this ancient tech-
nique started to be spread as family secret16.

Table 2. Menstrual pain scores according to visual analog scale in three different periods

Menstrual pain intensity Before intervention
(n & %)

Immediately after intervention
(n & %)

Six weeks after intervention
(n & %)

0 (no pain) 0 (0) 8 (34.8) 15 (65.2)

1-3 (mild) 1 (4.3) 6 (26) 7 (30.5)

4-6 (moderate) 10 (43.4) 5 (21.7) 1 (4.3)

7-10 (severe) 12 (52.3) 4 (17.3) 0 (0)

Total 23 (100) 23 (100) 23 (100)
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Massage was also effective to handle endometriosis pain, mini-
mizing menstrual and leg pain symptoms, being them considered 
related to and coexisting with endometriosis, respectively10,11.
Although there are no articles published about Pilates for en-
dometriosis, two studies have highlighted the efficacy of such 
method to decrease chronic spinal pain17 and primary dysmen-
orrhea18. The first study has identified significant 66% pain de-
crease in the experimental group (20 college students aged be-
tween 18 and 25 years with diagnosis of non-structural scoliosis 
p=0002)17.
The 2012 research has submitted dysmenorrhea patients to a 
protocol of 16 ground and ball exercises for the pelvic region 
based on the Pilates method. Mean pain score, according to 
VAS before treatment was 7.89±1.96 and after treatment it was 
2.56±0.56 (p<0.001)18. Both results have shown that Pilates has 
provided pain relief with excellent results17,18. In this sense, and 
considering the lack of scientific articles applying this technique 
to control endometriosis pain, the use of this method as non-
pharmacological resource to treat endometriosis pain is sug-
gested.
With regard to CBT, another study has confirmed the success 
of this strategy to handle pain19. In this study, 79 patients (72 
females) with chronic pain of different etiologies have partici-
pated in a Chronic Pain Control Program with psycho-educative 
approach and cognitive-behavioral focus, leaded by a nurse and 
carried out by a multidisciplinary team (physiotherapist, nurse, 
psychologist, occupational therapist and nutritionist). At the end 
of the program (duration: eight weeks), there has been signifi-
cant improvement in pain intensity, incapacity and depressive 
symptoms19.
This study results have shown the benefits of this type of chron-
ic pain manaagement and have confirmed those previously 
published by Lorençatto et at.12. Authors of the 2012 study 
suggest that such intervention should be used by specialized 
pain management centers, rehabilitation centers or preventive 
medicine centers19. Lorençatto et al.12, in turn, recommend the 
incorporation of this approach to traditional approaches of-
fered to endometriosis patients. However, this would require 
the participation of a multi-professional team for its applica-
tion and effectiveness.
It is also worth considering that the economic impact of such 
techniques and the cost of the sessions are not significant and 
burdensome for patients. Alternative treatment is safe, has no 
contraindications and adverse effects are virtually inexistent, pro-
vided patients are assisted by a qualified professional and that 
technique principles are strictly followed, considering systemic 
conditions of each individual. 
Data have shown that non-pharmacological/surgical endometri-
osis pain treatment is still hardly explored and used in the health 
area. In this direction, further studies should be carried out to 
understand the real contribution of such therapies to relieve 
pain. However, the few published studies have shown promising 
results of such techniques to treat endometriosis pain.

CONCLUSION

The few investigation presented in this study have shown that 
acupuncture, massage and CBT have provided pain scores de-
crease in endometriosis patients. However, further studies on 
this subject should be carried out, with larger samples and other 
conditions characterized by chronic pain, to prove the results of 
studies presented herein. Such options should be incorporated 
to conventional approaches offered to endometriosis patients 
for having low cost, few side-effects and satisfactory results for 
pain relief. Still, it was clear the importance of including a multi-
professional team to treat endometriosis, due to the complexity 
of this gynecological condition.
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ABSTRACT

BACKGROuND AND OBJECTIvES: Brain magnetic reso-
nance is a major exam to evaluate thunderclap headache, after 
excluding subarachnoid hemorrhage. This study aimed at report-
ing a case of brainstem cavernous angioma (cavernoma) where 
clinical presentation and computerized tomography have sug-
gested intraventricular hemorrhage.
CASE REPORT: Female patient, 55 years, was referred to the 
hospital with a history of new headache 10 days ago. Pain on-
set was sudden, pressure-type, severe, located in the occipital re-
gion with irradiation throughout the head, followed by severe 
photophobia, nauseas, diplopia and blurred vision. Neurologi-
cal evaluation has revealed anisocoria, complete ophthalmople-
gia and right eyelid ptosis. Cranial CT has shown blood in the 
third ventricle. Conventional brain arteriography has not shown 
aneurysm, arteriovenous malformation or venous sinus throm-
bosis. At lumbar puncture, an opening water pressure of 45cm 
was found and liquor analysis was normal. Brain resonance has 
shown oval lesion (1.0x1.0x0.6cm) of exophytic aspect in the 
interpeduncular cistern and third ventricle, compatible with 
brainstem cavernoma.
CONCLuSION: In this case, magnetic resonance was essential 
for the diagnosis, since routine exams (brain tomography, liquor 
puncture and arteriography) could not define it. Further studies are 
needed to explain how magnetic resonance impacts investigation. 
Keywords: Central nervous system cavernous angioma, Disor-
ders secondary to headache, Magnetic resonance.
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RESUMO

JuSTIFICATIvA E OBJETIvOS: A ressonância magnética 
cerebral é um exame importante na investigação da cefaleia em 
trovoada, após a exclusão de hemorragia subaracnoidea. O ob-
jetivo deste estudo foi relatar um caso de angioma cavernoso 
(cavernoma) no tronco cerebral, em que a apresentação clínica 
e tomografia computadorizada sugeriram uma hemorragia in-
traventricular. 
RELATO DO CASO: Paciente do gênero feminino, 55 anos, 
foi encaminhada ao hospital com uma história de cefaleia nova 
há 10 dias. A dor teve início súbito, do tipo pressão, de forte 
intensidade, localizada na região occipital com irradiação para 
toda a cabeça, acompanhada de fotofobia intensa, náuseas, dip-
lopia e visão turva. O exame neurológico revelou anisocoria, 
oftalmoplegia completa e ptose palpebral à direita. TC de crânio 
mostrou sangue no terceiro ventrículo. Arteriografia cerebral 
convencional não apresentou aneurisma, malformação arterio-
venosa ou trombose de seios venosos. Na punção lombar, uma 
pressão de 45cm de água de abertura foi encontrada e a análise 
do líquido cefalorraquidiano foi normal. A ressonância de crânio 
revelou lesão oval (1,0x1,0x0,6cm) de aspecto exofítica na cis-
terna interpeduncular e terceiro ventrículo compatível com cav-
ernoma de tronco cerebral.
CONCLuSÃO: No caso descrito, a ressonância magnética foi 
essencial para o diagnóstico, uma vez que os exames de rotina 
(tomografia de crânio, punção de líquor e arteriografia) não 
conseguiram defini-lo. Maiores estudos são necessários para es-
clarecer como a realização de ressonância magnética impacta a 
investigação.
Descritores: Hemangioma cavernoso do sistema nervoso 
central, Ressonância magnética, Transtornos secundários da 
cefaleia.

INTRODUCTION

Thunderclap Headache (TC) is a type of headache with sud-
den or hyper-acute onset. Most common phenotype of this 
headache, followed or not by neurological deficits, is asso-
ciated to the rupture of intracranial aneurysm, or subarach-
noid hemorrhage (SAH), but there might be other causes 
such as brain venous thrombosis, other intracranial hemor-

CASE REPORT
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rhages, pituitary apoplexy or reversible brain vasoconstriction 
syndrome1. In general, intracranial hemorrhages have high 
morbidity and mortality rates. Among them, intraventricu-
lar hemorrhage (IVH) is associated to poorer prognosis and 
higher need for care and assistance2.
With regard to investigation, the first exam should be brain 
computerized tomography (CT) to detect possible intracranial 
bleeding. If this exam is normal, CSF puncture is indicated to 
rule out any bleeding which might have gone undetected by 
CT. If bleeding is detected, next step is arteriography to locate 
a possible brain aneurysm. If there is no brain aneurysm, brain 
magnetic resonance (MRI) becomes an important exam for 
the etiological investigation of thunderclap headache. It may 
detect, for example, some brain tumors such as cavernous an-
giomas, which may not be visible by conventional angiography 
and have unique findings on resonance. So, starting from the 
evidence of primary IVH, MRI would be a critical exam3.
This study aimed at reporting a case of thunderclap headache 
caused by minor third ventricle hemorrhage, secondary to 
midbrain cavernous angioma (dorsal tegument), not previ-
ously diagnosed, as well as at reviewing major etiologies and 
exams for investigation.

CASE REPORT

Female patient, Caucasian, 55 years old, presented in April 
2014 with a new explosive, occipital headache with whole 
brain irradiation, with severe photophobia, nauseas, followed 
by diplopia and blurred vision. Brain CT has shown small hy-
perdense image in third ventricle, compatible with bleeding. 
Patient was admitted to the Emergency Unit 10 days after 
ictus, and was scheduled for brain angiography.
Patient was in good general status, conscious, oriented, com-
plaining of severe headache with the same initial characteris-
tics, causing irritability and discomfort. Associated morbidi-
ties were systemic hypertension, smoking, chronic obstructive 
pulmonary disease (COPD) and major depressive disorder. 
Patient denied family history of neurologic diseases. Physi-
cal evaluation has shown anisocoric (D>E) photoreactive and 
brady-reactant pupils, in addition to left eye inferomedial de-
viation. Extrinsic eye movement and fundus evaluation was 
impaired by severe photophobia. Remaining neurological 
evaluation was normal.
At this moment, brain CT had no evidence of hemorrhage. Pa-
tient was submitted to arteriography, which has not shown evi-
dence of aneurysm, vascular malformation or venous thrombo-
sis. The day after admission, lumbar puncture was performed 
in L3-L4 with opening pressure of 45cm of water. CSF was clear, 
colorless, with 2 cells, 1.6 red cells and normal biochemistry.
Brain MRI was requested and has shown oval exophytic le-
sion (1.0x1.0x0.6cm) in interpenducular cistern and third 
ventricle, with hyperintense signal at T1-T2 sequence and hy-
pointense signal halo at T2 sequence (Figures 1 to 4), com-
patible with brainstem cavernous angioma. Patient evolved 
with partial headache remission with topiramate (treatment 
of intracranial hypertension, since acetazolamide was con-

traindicated – COPD hypercapnia). Patient maintains mild 
converging strabismus and is under Neurosurgery clinical-
imaging follow-up. 

Figure 1. Resonance magnetic in axial cut, flair sequence

Oval formation with hyperintense signal at T1 and T2 sequenc-
es, located in central and anterior region of midbrain tegu-
ment, with exophytic aspect for the interpeduncular cistern 
and third ventricle, measuring approximately 1.0x1.0x0.6 
cm, with hypointense signal halo at T2 sequence. 
There has been no contrast enhancement. There has been no 
opacification of altered circulation at angio-MRI sequences.

Figure 2. Weighted axial resonance magnetic in T1 



306

Souza Junior JB, Ferreira KS, Cetlin RS and Dach FRev Dor. São Paulo, 2014 oct-dec;15(4):304-7

Figure 3. Weighted coronal resonance magnetic in T1 

Figure 4. Sagital weighted magnetic resonance in T1

DISCUSSION

Approximately 30% of IVH are primary, that is, originated 
from the ventricular system itself. They may come from in-
traventricular structure of from lesion close to the ventricle. 
They appear in situations of intraventricular trauma, aneu-
rysm rupture or vascular malformation and tumor complica-
tion, for example. The other 70% of IVH are secondary, cor-
responding to the extension of intraparenchimal hemorrhage 
or SAH2. 

Cavernomas (synonym to cavernous angiomas) are slow flow 
capillary malformations, made up of roughly dilated vascular 
channels lined with a single layer of endothelial cells, without 
elastic tissue and smooth muscle. Blood breakdown and reac-
tive gliosis products may be found in adjacent brain paren-
chyma and are described as looking like raspberries3.
In our case, initial suspicion was SAH, of probable vascular 
origin by the evidence of primary IVH. However, brain ar-
teriography was normal. In the meantime, patient remained 
symptomatic, with signs of intracranial hypertension (ICH) 
– diplopia and blurred vision – possibly associated to hemo-
ventricle products breakdown and intervention on CSF flow4,5. 
Hypertensive CSF has confirmed such hypothesis, and topira-
mate was started. Considering previous COPD and associated 
hypercapnia, we decided to rule out acetazolamide to manage 
ICH. Brain MRI was essential to clarify the diagnosis.
Cavernomas are reported in 0.1-0.5% of general population, 
with bimodal presentation from 3 to 11 years of age (30%) 
and from 30 to 40 years of age (60%). Above 40 years of age, 
only 10% of diagnoses are made5,10. There is a well-known 
predominance of females (1.8:1), in addition to higher preva-
lence in Caucasian patients6.
Solitary cavernous angioma occurs in 80% of cases and multi-
ple cavernous angiomas in 20%. With regard to genetic predis-
position, 80% are sporadic and 20% are familial7. Our patient 
was a 55-year old female with isolated and sporadic lesion.
With regard to location, 70% are supratentorial (predominance 
of frontal lobe), 25% are infratentorial and 5% are located in 
spinal cord. In brainstem, 57% of cavernomas are located in 
the pons, 29% in midbrain and 14% in the bulbus3,10. Bleeding 
location, size and presence lead to a broad variation of neuro-
logical repercussions, from asymptomatic to sudden death by 
acute hemorrhage, identified in 20% of cases7.
Clinical manifestations may be nausea, vomiting, dizziness 
and epileptic crises8. Focal motor deficits are seen in approxi-
mately 46% at presentation. A range of 10% to 90% with 
reports of headache is due to different situations, from in-
cidental diagnoses, where there is association with common 
migraine, to headache induced by ICH9. In our case, it was 
thunderclap headache with focal deficits, caused by expansive 
midbrain lesion.
Cavernomas are part of a group of vascular malformations an-
giographically occult or cryptic, like venous angiomas, capil-
lary telangiectasis and some arteriovenous malformation. So, 
brain angiography is an exclusion exam.
Brain CT may evidence isodense lesion or with nonspecific 
focal hyperdensity due to recent hemorrhages or to microcal-
cifications and with poor contrast enhancement. Such find-
ings are nonspecific and the diagnosis of cavernoma is often 
ignored3,10.
Classic imaging exam is described as a “popcorn” lesion at 
MRI. In the T2 sequence it shows an image with reticulated 
core, surrounded by a radiolucent halo (corresponding to re-
peated hemorrhages and hemosiderin deposition). There is 
no perilesional edema. In addition, punctuate lesions may be 
seen in gradient-eco, which is more sensitive3,10.
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Risk factors predisposing to bleeding are gestation, cavernomas 
above 1.0cm, age below 35 years and, especially, previous bleed-
ing. In the general mean, based on natural history evidences, 
bleeding rate per year in cases of supratentorial cavernomas is 
3%, increasing to 5% for rebleeding. For infratentorial caverno-
mas, the same rates are 5% increasing to 15%, respectively3,10.
The option for expectant follow-up is well established in cases 
of asymptomatic cavernomas, incidental findings or for pa-
tients without surgical conditions (due to inaccessibility of 
the lesion or to patient’s clinical conditions). In this thera-
peutic modality, control is regularly performed with MRI to 
evaluate growth or new hemorrhages. In addition, gestation, 
intensive physical exercises and anticoagulants should be dis-
couraged3,7.

CONCLUSION

This case shows the importance of brain MRI in patient with 
thunderclap headache, however further studies are needed in 
this area to explain how this impacts the investigation.
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