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RESUMO

Introducdo: Dor lombar crbnica é dor com persisténcia superior a 3 meses, e € uma das
condi¢des médicas com maior impacto social, atingindo 80% dos adultos. Objetivos: Comparar
a terapia conservadora e proloterapia com Glicose hipertonica em pacientes com dor lombar
crénica. Materiais e métodos: Ensaio clinico tipo coorte, randomizado, ndo encoberto, com
pacientes alocados em dois grupos, terapia conservadora e Glicemia Hipertonica 75%,
avaliados e acompanhados no Ambulatorio “Oficina da Coluna” no ambulatorio do Hospital
Macrorregional, Pinheiro — MA. Resultados: Foram incluidos 19 pacientes no grupo
Conservador e 19 no Glicose, com predominio de mulheres (57,9%), idade entre 47 e 59 anos
(39,5%), pardos (76,33%), casados ou em unido estavel (73,7%), 5,2 anos de estudo, IMC
médio de 27,3+4,4 kg/m?, maior no grupo conservador com 28,0+4,7 kg/m? porém sem
diferenca significativa (p-valor = 0,938). Os grupos apresentaram diferencas em relacdo a
Escala Visual Analdgica, com mediana e amplitude proximos entre 0s momentos avaliados,
aumentando no grupo Glicose, que, na terceira avaliacao, apresentou significantemente valores
superiores para esta escala (p-valor = 0,031). Comparando os grupos em relagéo escala Rolland-
Morris, somente na avaliacdo 3m foi observada diferenca significativa, sendo observada menor
mediana no grupo conservador (p-valor = 0,021). Avaliando o seguimento, ambos 0s grupos
apresentaram melhora significativa entre 0 TO e 0os demais momentos de avaliacdo, p-valor <
0,05 em todas as avaliagbes. Conclusdo: Ambos o0s grupos apresentaram melhoras
significativas durante o seguimento nas escalas avaliadas, assim, a proloterapia nao se mostrou
mais eficaz do que a abordagem conservadora. De modo geral, ndo houve efeitos atribuiveis

dos componentes de glicose e do protocolo de proloterapia.

Palavras chave: Dor Lombar. Tratamento Conservador. Proloterapia. Glicose.



ABSTRACT

Introduction: Chronic low back pain is pain that persists for more than three months and is
one of the medical conditions with the most significant social impact, affecting 80% of adults.
Objetive: To compare conservative therapy and prolotherapy with hypertonic glucose in
chronic low back pain patients. Materials and methods: Cohort clinical trial, randomized,
unblinded, with patients allocated into two groups, conservative therapy and 75% Hypertonic
Glycemia, evaluated and followed up at the clinic "Oficina da Coluna™” at the Macroregional
Hospital, Pinheiro — MA. Results: Were included 19 patients in the Conservative group and 19
in the Glucose group, with a predominance of women (57.9%), aged between 47 and 59 years
(39.5%), mixed-race (76.3%), married or in a stable relationship (73.7%), 5.2 years of study,
mean BMI of 27.3+4.4 kg/m?, higher in the conservative group with 28.0+4.7 kg/m?, however,
there was no significant difference (p-value = 0.938).. The groups showed differences
concerning the Visual Analogue Scale, with median and amplitude close between the evaluated
moments, increasing in the Glucose group, which, in the third evaluation, presented
significantly higher values for this scale (p-value = 0.031). Comparing the groups on the
Rolland-Morris scale, only in the 3m assessment was a significant difference, with a lower
median observed in the conservative group (p-value = 0.021). Assessing the follow-up, both
groups showed a significant improvement between TO and the other evaluation moments, p-
value < 0.05 in all evaluations. Conclusion: Both groups showed significant improvements
during follow-up on the evaluated scales. Thus, prolotherapy was not more effective than the
conservative approach. Overall, no effects were attributable to the glucose components and

prolotherapy protocol.

Keywords: Backache. Conservative treatment. Prolotherapy. Glucose.
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1 INTRODUCAO

A dor é definida como “uma experiéncia somatica mutuamente reconhecivel que reflete
a apreensdo de uma pessoa de ameaca a sua integridade corporal ou existencial” pelo
International Association for the Study of Pain (IASP) (COHEN; QUINTNER; RYSEWYK,
2018). Embora seja aceita universalmente, € dificil definir dor devido a subjetividade que Ihe é
imputada pelos seus componentes sensitivo, emocional, cognitivo e social (ELLISON, 2017;
DOWLATI, 2017); pode afetar 16% da populacdo mundial, incluindo 20% da populacéo
europeia. O aumento da sua prevaléncia e a dificuldade de avaliacdo e tratamento colaboram
para o aumento da gravidade (ELMAN; BORSOOK, 2016; MITSI; ZACHARIOU, 2015).

A dor lombar crénica (DLC), ou lombalgia crbnica, apresenta duracdo superior a 3
meses, e € uma das condi¢cGes médicas ndo-letais com maior impacto social, onde até 80% dos
adultos poderdo sentir em algum momento da vida. E vérios fatores de risco potenciam o
desenvolvimento de DLC, como idade, situa¢éo sdcioeconomia, fatores psicossociais, profissao
e obesidade (CORREA et al., 2015).

A regido lombar é formada estruturas que sdao potenciais sitios de dor, como discos e
facetas articulares, raizes nervosas, ligamentos e musculos, porém, ainda € um desafio
identificar a situacdo de dor especifica de cada uma destas estruturas. Segundo Corréa et al.
(2015), é possivel verificar alteracdes musculares, ligamentares ou articulares, porém, a

severidade das alteracdes pode ndo ter correlacdo com as manifestagdes clinicas.

O tratamento da DLC é menos eficiente que para dor aguda, apenas promovendo um
alivio significativo da dor em menos de 50% dos afetados (STAUD, 2013). A medicacao
analgésica atualmente disponivel é limitada, e apresenta efeitos adversos como tolerancia,
dependéncia, disfuncdo gastrointestinal e cognitiva, 0 que torna essencial a busca por novas
terapéuticas (WOODHAMS et al., 2017).

Nessa linha, o presente estudo se propde a avaliar a eficacia das injecdes de proloterapia

de glicose/lidocaina em um estudo randomizado.

Esta dissertagéo apresenta-se no modelo de Artigo, cuja a organizacao foi realizada em
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Introducdo, Fundamentacdo teorica, Objetivos, Metodologia, Resultados, Discusséo,
Conclusdo e apresentacdo da producdo cientifica, artigo de original intitulado “Glicose
hipertdnica no tratamento de dor lombar: ensaio clinico randomizado”, submetido ao

periddico Pain physician, com classificacdo WebQualis A2 na area de Medicina Il e Fator de

Impacto 4.965.



2 FUNDAMENTACAO TEORICA

2.1 Dor lombar

A lombalgia é uma causa frequente de morbidade e incapacidade, sendo menos
frequente que cefaleia na escala dos distarbios da dor, apresentando prevaléncia entre 54 a 80%
e incidéncia anual de 15 a 45%, além de estar relacionada a grande impacto socioecondémico,
estimado em 50 bilhGes de délares em gastos diretos nos Estados Unidos da América de acordo
com estudo de metanalise de Pacheco et al. (2015) e cerca de 38% da populagdo mundial teve

pelo menos um episddio de dor lombar (HOY et al., 2012).

A revisdo sistematica de Nascimento e Costa (2015), que objetivou revisar e analisar a
a prevaléncia de dor lombar no Brasil, observou uma alta taxa de prevaléncia anual (> 50%) em
individuos adultos, entre 13,1% e 19,5% nos adolescentes, e valores de prevaléncia para dor

lombar cronica entre 4,2% e 14,7% da populacdo brasileira.

O estudo de Mendoncga et al. (2021), que analisou nimero de procedimentos clinicos e
cirGrgicos e os custos diretos da dor lombar em hospitais financiados pelo Sistema Unico de
Salde em seis anos, relata que foram notificados 59.954 casos de DLC no Sistema de
Informacdes Hospitalares, sendo 1.689 procedimentos cirdrgicos e 58.265 procedimentos
clinicos, apresentando aumento de cirurgias para casos de DLC de duas cirurgias notificadas
em 2013 para 642 em 2018.

Segundo 0 mesmo estudo, nos seis anos avaliados, os custos financeiros da DLC para o
sistema publico de sadde brasileiro passaram de R$ 24.427.238, com um aumento nos custos
diretos das notificacGes de R$ 2.795.851, em 2013, para R$ 4.907.198, em 2018 (aumento de
R$ 2.111.346) (MENDONCA et al., 2021).
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2.2 Fatores de risco

Sé&o os fatores de risco para dor lombar a idade, nivel educacional, tabagismo, obesidade,
fatores psicossociais (estresse, ansiedade, depressdo), classe social e fatores relacionados ao
trabalho (insatisfacdo, tarefas mondtonas, estresse, manuseio de cargas em flexao, com rotacéo
de tronco e vibracdo) (FRASSON, 2016).

Assim, a prevaléncia da DLC varia de acordo com a faixa etéaria, sendo observada trés
a quatro vezes mais em individuos com mais de 50 anos. Mulheres, pessoas com baixa situacdo
socioecondmica e escolaridade, e fumantes possuem maior risco de sofrerem algum episodio
de lombalgia (MEUCCI; FASSA; FARIA, 2015).

As causas mais frequentes das lombalgias sdo de natureza mecanico-degenerativa. Sua
origem parte de desordens estruturais, desvios biomecénicos ou na interagdo desses fatores.
Existe consenso na literatura da participacdo de um processo degenerativo estrutural na
deflagracéo das principais causas da DLC (PACHECO et al., 2015).

2.3 Classificacao e fisiopatologia da dor

A dor lombar é classificada em aguda, subaguda e cronica, conforme a duracdo do
episadio, respectivamente em inferior a 6 semanas, de 6 a 12 semanas e superior a 3 meses
(AZEVEDO et al., 2015).

Ainda pode ser classificada em especifica, que apresenta sintomas causados por
mecanismo fisiopatoldgico identificado, como hérnia de disco com comprometimento da raiz
nervosa, disturbio inflamatorio, infeccdo, osteoporose, artrite reumatoide, fratura ou tumor; e
em nao especifica, cujo os sintomas ndo tém causa claramente definida, acometendo 90% dos
pacientes (AZEVEDO et al., 2015).
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As diferentes causas de lombalgia desencadeiam diferentes mecanismos, como
nociceptivos, inflamatdrios e neuropaticos. Como definido por Pinto (2019), tais mecanismos

envolvem:

» A ativagdo de mecanorreceptores de elevado limiar de ativagdo, pelo aumento das

forgas mecanicas;

* O aumento dos niveis circulantes de células e citocinas inflamatérias (IL-1p, IL-6,
TNF-a)) que provocam ativagdo e sensibilizacdo dos nociceptores com posterior diminui¢ao do

limiar de ativacdo e aumento da resposta;
* A inflamacdo periférica induz alteracdes ao nivel dos nociceptores e do SNC;
* A presenga de caracteristicas de dor neuropdtica, em certos casos;

* A ativacdo da microglia no talamo e gyrus pré- e pds-central.

2.4 Diagndstico

O diagnostico de dor lombar € clinico, realizado por meio de anamnese e exame fisico
dos pacientes. A dor caracteristica ocorre entre a margem costal e a regido superior a prega
glutea, com ou sem dor no membro inferior (ALMEIDA; KRAYCHETE, 2017).

Segundo Frasson (2016), a utilizacdo de exames de imagem para diagnéstico e
acompanhamento da dor lombar podem n&o contribuir para a conduta, por isso tem sido
questionada. Da mesma forma, para Chou et al. (2011), exames de imagem sO devem ser
solicitados a pacientes com piora neuroldgica progressiva ou indicios de causa especifica, como
tumores ou fraturas e em outros casos 0s exames ndo se associam a beneficios e podem levar a

prejuizos.

De acordo com Carragee et al. (2006), 84% dos pacientes assintomaticos ndo mostraram

alteracdes nos achados dos exames ap0s o0 desenvolvimento dos sintomas, demonstrando que a
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presenca de anormalidades nas imagens ndo significa que sejam responsaveis pelos sintomas.

Segundo Mariuba (2019), exames de imagem podem subestimar o nivel de degeneracéo
mesmo quando comparado ao grau de degeneracdo baseado na classificacdo patoldgica, uma
vez que, pacientes com dor lombar cronica ndo apresentam degeneracdo monosegmentar, mas

sim alteragGes multisegmentares.

Para Vialle et al. (2014), a associacdo da Ressonancia Magnética Nuclear (RMN) a
Tomografia Computadorizada (TC) aumenta a capacidade de identificacdo de lesdes
degenerativas das facetas, seguidas da RMN separadamente e entdo a TC isolada, mas existe
maior concordancia na avaliacdo da degeneracdo realizada por TC do que da RMN, mesmo que

na RMN sejam evidenciados melhores detalhes.

Ressonancia magnética e tomografia computadorizada podem identificar anormalidades
ndo relacionadas aos sintomas, ja que sao igualmente prevalentes em pessoas com e sem dor.
Assim, o diagnéstico de DLC inespecifica é realizado por exclusdo, baseado em critérios de
exame clinico subjetivo e fisico. Durante a avaliagdo, exclui-se a presenca de red flags, que
indicam doencas graves, sisttmicas ou déficits neuroldgicos (SANZARELLO et al., 2016).
Dessa forma, o uso da anatomia ou radiografia como métodos isolados sem considerar os
mecanismos de dor subjacentes sdo insuficientes para definir as condutas da reabilitacdo em
pacientes com DLC (CHIMENTI; FREY-LAW; SLUKA, 2018).

2.6 Tratamento

O manejo da dor crénica compreende estratégias de intervengdo diversas, como
intervencdes ndo-farmacol6gicas, que compreendem exercicios, terapia comportamental e
terapias alternativas, condutas farmacoldgicas e intervengdes cirurgicas, que geralmente sdo
necessarias quando ha resisténcia aos tratamentos clinicos (TOLEDO; MACEDO; FAVARO,
2011; FRITZ et al., 2015).



13

Tratamentos para a sindrome facetaria incluem denervacdo aberta, denervagdo
endoscopica percutanea, radiofrequéncia, criodenervacao, injec@es locais, sendo a infiltracdo

intraarticular e a denervacio por radiofrequéncia os mais comuns (MARIUBA, 2019).

Ensaios clinicos randomizados compararam os efeitos de intervengdes conservadoras e
cirtrgicas para manejo das lombalgias, como o uso de medicamentos, educacao do paciente,
exercicios, tratamento multidisciplinar e fisioterapia. Porém, a padronizac¢do do manejo da DLC
torna-se dificil devido a heterogeneidade das populagdes, variacbes das intervencbes e
insuficientes comparacgdes sobre efeitos clinicos das diferentes terapéuticas (FRITZ et al.,
2015).

O tratamento da DLC é complexo e inclui a terapia de injecdo em nervo periférico e
neuroablacdo, também conhecida como neurdlise, e ainda utilizacdo de agentes proliferantes,
como o metodo de proloterapia (YELLAND et al., 2004).

Na neurdlise, é realizada uma aplicacdo de agentes quimicos ou fisicos em um nervo
com objetivo de causar degeneracdo temporaria ou permanente das fibras nervosas e
interromper a transmissdo dos sinais nervosos. Se essas fibras nervosas estiverem portando
sinais nociceptivos, pode ocorrer alivio da dor. Os modos mais utilizados de terapia
neuroablativa sdo: radiofrequéncia (calor), quimioneurdlise (quimica) e crioablagdo (frio). A
neurdlise € indicada na existéncia de espasticidade com comprometimento funcional, que
prejudique a qualidade do movimento ou resulte em deformidades na articulacdo (CARVAJAL
etal., 2019).

No caso da proloterapia, ocorre envolvimento de um protocolo de injegdes
ligamentares, exercicios e suplementos vitaminicos e minerais, onde entende-se que a dor seja
resultado de ligamentos e estruturas enfraquecidas, e que estes podem ser fortalecidos pela
injecdo de solucdes proliferantes irritantes (YELLAND et al., 2004).

A proloterapia utiliza substancias irritantes, agentes quimiotaticos e agentes
osmoticos. Embora o mecanismo de acdo seja claramente estabelecido, os irritantes (fenol,
guaiaco e &cido tanico) causam danos diretos na célula, os quimiotaticos (morruato de sodio)
geram uma resposta inflamatoria, e 0s agentes osmoticos (solugdes concentradas de dextrose,

glicose, glicerina ou sulfato de zinco) promovem a ruptura osmética das células gerando uma
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resposta inflamatoria, liberando citocinas e fatores de crescimento que promovem a
cicatrizacdo, melhorando assim a funcao articular e a recuperacéo do tecido (RABAGO et al.,
2014; del VALLE SOTO et al., 2016).

Um dos agentes utilizados é o fenol, que tem sido um constituinte padrdo de solugdes
proliferantes e em concentragdes de 1,2% tem sido observado como seguro. Muitos médicos
preferem usar uma solugdo alternativa de glicose hipertonica e apenas lidocaina, embora ndo
exista evidéncia de sua eficacia (YELLAND et al., 2004).

A glicose hipertdnica, que apresenta alta concentracdo de soluto, age promovendo a
desintegracdo das células da camada endotelial e acarreta a destruicéo e desintegracdo da por¢éao
da camada venosa, possuindo acdo esclerosante nas paredes de vasos sanguineos (ZHANG;
KEENAN; WANG, 2013).

Atualmente a glicose hipertdnica 75% é amplamente utilizada devido a eficécia e
seguranca, por ser um agente organico, e raramente produzir complicacbes graves como
alergias, reagdes sistémicas e necroses (ZHANG; KEENAN; WANG, 2013), ndo sendo toxica
(del VALLE SOTO etal., 2016).
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3 OBJETIVOS

3.1 Objetivo Geral

Comparar a eficacia da terapia conservadora com a proloterapia com glicose hipertonica

75% em pacientes com dor lombar crénica.

3.2 Objetivos especificos

- Caracterizar a sociodemografia de pacientes com dor lombar captados no Projeto de

Extensao Oficina da Coluna da Universidade Federal do Maranh&o;

- Comparar escalas de dor e funcionais entre pacientes submetidos a terapia

conservadora e pacientes submetidos a proloterapia com glicose hiperténica 75%;

- Verificar alteracGes das escalas de dor funcionais durante o seguimento em pacientes
submetidos a terapia conservadora e pacientes submetidos a proloterapia com glicose

hipertdnica 75%.
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Abstract

Introduction: Chronic low back pain refers to pain that persists for more than three months
and is one of the medical conditions with the most significant social impact, affecting 80% of
adults. Objective: To compare conservative therapy and prolotherapy with hypertonic glucose
in chronic low back pain patients. Study Design: Cohort, randomized, unblinded clinical trial,
with patients allocated into two groups: conservative therapy or hypertonic glucose at 75% 1ml
in facet joint. Setting: Outpatient clinic of the Macroregional Hospital, Pinheiro, MA.
Methods: Patients with chronic low back pain (over 12 weeks) who were nontraumatic and
unresponsive to at least one month of physical therapy were selected to participate in the study.
All patients were initially evaluated, received a pain diary, and were followed up at a return
visit at 1, 3 and 6 months for a pain assessment using validated pain questionnaires and scales
(Visual Analog Scale and Rolland Morris Disability Questionnaire). The lumbar facet joints
included were between the levels L1-L2 to L5-S1. The data were analyzed using SPSS 21.0®.
Normality was verified using the Shapiro—Wilk test. The Mann—Whitney test was performed to
analyze the numerical nonparametric variables and chi-square on categorical variables of the
control and intervention groups. The Wilcoxon test was applied to compare numerical variables
during the follow-up (TO, 1 m, 3 m and 6 m). Statistical significance was considered for a p
value < 0.05. Results: Nineteen patients were included in the conservative group and 19 in the
glucose group, with a predominance of women (57.9%); the patients were aged between 47 and

59 years (39.5%), were of mixed race (76.33%), were married or in a stable relationship
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(73.7%), and had completed 5.2 years of study. The overall mean body mass index (BMI) mean
was 27.3+4.4 kg/m? and was higher in the conservative group (28.0+4.7 kg/m?. The groups
showed differences in Visual Analog Scale scores, with close median and amplitude values
between the evaluated moments, and scores increased in the glucose group, which presented
significantly higher values for this scale in the third evaluation (p value = 0.031). When
comparing Rolland-Morris scale scores between groups, only the 3-m assessment showed a
significant difference (p value = 0.021). In the follow-up assessment, both groups showed a
significant improvement between TO and the other evaluation moments, with p value < 0.05 in
all evaluations. Limitations: Standardization of the most efficient dose was lacking, and values
were not always available in other studies. Conclusion: Both groups showed significant
improvements on the evaluated scales during the follow-up. Thus, prolotherapy was not more
effective than the conservative approach. Overall, no effects were attributable to the glucose

components and prolotherapy protocol.

Keywords: Chronic Low Back Pain. Conservative treatment. Prolotherapy. Glucose. Dextrose

Analog Pain Scale. Rolland Morris Scale.

Introduction

Chronic low back pain is defined as pain lasting longer than three months and is one of
the conditions with the most significant social impact. Approximately 80% of individuals may
experience some low back pain, and several risk factors, such as age, socioeconomic status,
psychosocial factors, occupation, and obesity, promote the development of low back pain (1,2).

In addition, the incidence of low back pain ranges from 54 to 80%, resulting in an
estimated $50 billion annually in the United States's in terms of socioeconomic impact (3).

Low back pain is classified as acute, subacute, and chronic depending on the duration
of the episode, lasting less than six weeks, 6 to 12 weeks, and more than three months,
respectively, and it is regarded as specific when symptoms are caused by a pathophysiologic
mechanism, such as a herniated disk involving the nerve root, inflammatory disease, infection,
osteoporosis, rheumatoid arthritis, fracture or tumor, or nonspecific when symptoms have no
defined cause; the latter is the most prevalent, affecting 90% of individuals (4,5).

Treatment 1is complex and includes physical therapy, pharmacotherapy and
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interventional therapies, peripheral nerve injection, neuroablation or neurolysis (6) and
proliferative agents such as those used in the prolotherapy method.

Proliferative action involves a protocol of ligament injections, exercise, and vitamin and
mineral supplementation. Back pain due to weakened ligaments can be improved by injecting
proliferative solutions (7), the most commonly used of which include irritants, chemotactic
agents, and osmotic agents.

Although the mechanism is not clear, irritant agents (phenol, guaiac, and tannic acids)
cause direct cellular damage, chemotactic agents (sodium morrhuate) cause an inflammatory
response, and osmotic agents (hypertonic solutions of dextrose, glucose, glycerol, or zinc) cause
cell rupture and an inflammatory response that releases cytokines and growth factors that lead
to scarring and reinnervation, resulting in tissue recovery (8,9).

Hypertonic glucose, which has a high solute concentration, promotes disintegration of
the cells of the endothelial layer and causes destruction and disintegration of the portion of the
venous layer that has a sclerosing effect on the walls of blood vessels (10).

Currently, hypertonic glucose 75% is widely used due to its efficacy and safety as an
organic agent; it rarely produces serious complications such as allergies, systemic reactions and
necrosis (10) and is not toxic (11).

Thus, this study aimed to compare conservative therapy and prolotherapy with

hypertonic glucose in the treatment of chronic low back pain patients.

Methodology

This is a clinical cohort study, randomized and unblinded study, carried out in Pinheiro,
Maranhio, Brazil, between January 2020 and January 2022.

Patients were randomized into two groups using Randomizer® software. The randomly
selected groups were placed in numbered envelopes. The envelopes were then randomly
selected on the day of the procedure. One group was submitted to conservative therapy, and the
other group was submitted to 75% infiltration with hypertonic glucose in the facet joint for pain
control, which was evaluated and followed up in the outpatient clinic "Oficina da Coluna" of
Macroregional Hospital, Pinheiro - MA.

Test and therapeutic blocks were performed at the Surgical Center of the Macroregional

Hospital of Pinheiro, Pinheiro — MA.
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Patients with chronic low back pain (over 12 weeks) that was not traumatic and did not
respond to at least one month of physical therapy, aged > 18 years old, were selected for the
study. All patients who had low back pain with changes suggestive of facet degeneration on
physical examination (pain on spinal extension and pain on palpation with facet joint
topography) and on tomography were underwent a facet block with 0.5 ml of 2% lidocaine. The
same patients were reexamined after 2 hours, and those with pain improvement greater than
80% were included in the cohort.

Individuals with the following symptoms were excluded from the study: root pain, signs
of radiculopathy, or neurologic deficits on physical examination, and discontinuation of the
study during treatment were excluded.

After randomization, patients in conservative group were submitted to conservative
therapy (lifestyle changes and encouraged to change their behaviors), and patients in glucose
hypertonic group were submitted to 75% infiltration with hypertonic glucose 1 ml in the facet
joint and too were informed about lifestyle changes and encouraged to change their behaviors.

All patients were initially assessed, received a pain diary, and were followed up at 1, 3,
and 6 months for a pain assessment using validated pain questionnaires and scales (Visual
Analog Scale and Rolland Morris Disability Questionnaire). The lumbar facet joints included
were between levels L1-L2 to L5-S1. Medial branches to be blocked were selected based on
physical examination and imaging (computed tomography scan with changes suggestive of
facet degeneration).

A population of 42 patients with facet osteoarthritis detected by tomography of the
lumbar region was assumed to calculate the sample size. With a 95% confidence level and a 5%
margin of error, the total sample size was 40 patients randomly divided into two groups
(conservative x glucose 75%)).

Patient assessments were performed on those with low back pain who visited the
“Oficina da Coluna” outpatient clinic. Data were collected by members of the Academic League
of Neurology and Neurosurgery of the Baixada Maranhense (LANCC - BM) who were trained
on the internal education of the League.

The study was conducted following the guidelines of the Declaration of Helsinki,
approved by the Ethics Committee of the Federal University of Maranhdo (CAAE:
18311519.0.0000.5087), and registered in the Brazilian Registry of Clinical Trials (REBEC)
(RBR-543¢9q9) and Universal Test Number (UTN) U1111-1252-5629.
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Data were analyzed using SPSS 21.0® (New York, EUA). Normality was tested using
the Shapiro—Wilk test. The Mann—Whitney test was performed to analyze the numerical
nonparametric variables and chi-square on categorical variables of the control and intervention
groups. The Wilcoxon test was applied to compare numeric variables during the follow-up (TO,

I m, 3 m, and 6 m). Statistical significance was assumed wit a p value < 0.05.

Results

A total of 38 patients were included, with 19 in the conservative group and 19 in the
hypertonic glucose group, as shown in the flowchart (Figure 1).

Thirty-eight patients were studied and divided into two groups: one group was treated
with hypertonic glucose (19), and the other group was treated conservatively (19). Males
(52.3%) and females (68.4%) predominated in the hypertonic glucose and conservative
treatment groups, respectively. In general, women predominated (57.9%), the patients were
between 47 and 59 years old (39.5%), the mean age was 46.6 years, the sample was
predominantly of mixed race (76.3%), and most patients were married or in a stable union
(73.7%) and had completed 5.2 years of study, with 92.1% being literate. The mean overall
BMI was 27.3+4.4 kg/m? but was higher in the conservative group at 28.0+4.7 kg/m? (Table 1).

When comparing the glucose and conservative groups, differences were observed in the
Visual Analog Scale (VAS), with the median and amplitude being close between the time points
assessed and increasing in the glucose group, which had significantly higher scores for this
scale at the third assessment (3 m) (p value = 0.031). Similarly, when comparing the groups
using the Rolland-Morris scale, a statistically significant difference was noted only for the 3-m
assessment (p value = 0.021). At the follow-up, both groups showed significant improvement
between TO and the other assessment time points, with p value < 0.05 in all assessments (Table

2).
Discussion
Thirty-eight patients were randomly divided into two groups (intervention with

hypertonic glucose and conservative treatment) and followed up for six months, with a

predominance of women between 47 and 59 years of age, with a mean age of 46.6 years, who
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were predominantly brown and married or in stable union and had 5.2 years of schooling. The
average BMI was higher in the conservative group.

The sociodemographic data from this research are consistent with those in studies
investigating the influence of sex on low back pain, such as that of DePalma et al. (20), which
showed that older women with obesity might have a higher prevalence of facet joint pain. A
predominance of women was also observed in the retrospective study by Watson and Shay (21),
who presented clinical outcomes of patients with chronic low back pain, where 64% of affected
women and a mean age of 7.9+12.2 years.

Female sex (12) and advanced age (12,13,14) are recognized risk factors for facet
arthrosis. Maritiba (15) also found that 76.3% of patients were female, and the mean age was
55.5 years. These data also corroborate the results observed in this study.

In this study, both groups had a high score on the Visual Analog Scale, with the median
within the classification range for severe pain (16), and on the Rolland-Morris Scale, with the
median classified as indicative of physical disability (6).

The visual analog scale showed significantly higher scores in the glucose group in the
third assessment (3 m) comparison between the glucose and conservative groups.

Studies (17,18,19) using prolotherapy for chronic low back pain had cohorts with
similar baseline levels of pain and disability as in our study. They were similar in the use of a
proliferating agent such as phenol, glycerol, glucose, or lidocaine and a follow-up duration of
6 months.

In the study by Yelland et al. (7), significant reductions in pain intensity and disability
scores from baseline were noted in all groups at 2.5 months through the end of the study,
regardless of the intervention used. The data reported in this study also clarify the importance
of conservative measures in maintaining the effect of interventions in this population.

Watson and Shay's study (21), which was conducted during a 1-year follow-up after
using several prolotherapy agents, suggests that treatment may be effective for low back pain,
with a VAS improvement from 6.9+2.1 before the intervention to 4.0+£2.9 at the follow-up. The
contrasting data between this study and other studies may be related to the larger sample size
and data collection performed by convenience sampling.

When the groups were compared using the Rolland-Morris scale, a statistically
significant difference was found in the 3-m assessment, with the glucose group having a more

significant deviation and a higher level of pain. Similar results were found in the study of
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Yelland et al. (7), where no difference in the scale was found between the control and glucose
groups.

At the follow-up evaluation, both groups showed improvement between TO and the
other evaluation time points, with no differences between the time points evaluated, as also
observed in the Klein, Eek, and DeLong trial (18), where the component groups subjected to
the use of phenol/glycerol/glucose were tested against controls treated with lidocaine. Both
groups showed significant improvements in the mean pain or disability scores at six months,
but the differences did not reach significance.

Yelland, Glasziou, and Bogduk (7) reported that subjects receiving three injections of
hypertonic glucose or saline had improved pain and somatic awareness, but the results did not
differ significantly.

In contrast to these results and our results, the study by Giil et al. (22), which was
conducted in patients with hip osteoarthritis, showed better results in the prolotherapy group
(hypertonic glucose) than in patients subjected to a physical exercise-only protocol, which
could provide significant improvement in clinical outcomes and delay surgery. Evidence
indicates that prolotherapy may be more effective depending on a patient's underlying disease,
which has been observed in studies showing that prolotherapy stimulates the production of
collagen fibers and strengthens ligaments (23), which may be more effective in the treatment
of this type of disease.

In the review by Hauser et al. (24), glucose prolotherapy was considered to be indicated
for the treatment of tendinopathies, knee and finger joint osteoarthritis, and spine/pelvis pain
due to ligament dysfunction but may not have the expected long-term effects.

The results of this study confirm the results of the first clinical study conducted on this
subject (17), which concluded that the benefits of prolotherapy are temporary and generally not
permanent unless ligaments are strengthened. Strengthening the musculoskeletal system has
been shown to promote better long-term results because prolotherapy induces an inflammatory
response that can lead to fibroblastic hyperplasia, and exercise stimulates the synthesis of the
extracellular connective tissue matrix (25), wich increases the strength of the ligamentous
connection (26) and induces proliferating fibroblasts to connect with the connective tissue,
resulting in more effective clinical improvement (27). Thus, prolotherapy alone may not

guarantee overall results if it is not accompanied by a comprehensive multidisciplinary follow-

up.
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Another hypothesis proposed by Yelland et al. (7) is that improvements in pain and
disability markers may reflect only a reduction in the mean if the patients studied were in severe
pain at baseline. However, the response represents a natural return to pain levels, indicating the
necessity of studies with follow-ups of chronic patients.

Patients with low back pain who remain symptomatic despite various therapeutic
approaches are thought to have deficient ligament strength in the posterior elements of the
sacroiliac joint, resulting in insufficient stability to allow effective muscle recruitment strategies
(28). This may have had a direct impact on the results of this study, regardless of whether the
conservative approach or prolotherapy was used.

In this study, all patients underwent a facet block with 0.5 ml of 2% lidocaine, which
effectively treated low back pain from the beginning of the follow-up. In the glucose group,
prolotherapeutic conduct resulting in reinnervation after the initial block may have resulted in
pain recurrent, which was not observed in the conservative group.

According to some studies (23,29), a high concentration of glucose induces the growth
and repair of normal cells and tissues and increases the production of growth factors and
hormones (30). As with radiofrequency treatment, pain may return due to destruction of
regenerating nerve fibers during denervation. Thus, reinnervation and the formation of new
nociceptive inputs in the zygoapophyseal joints occur (31). According to the prolotherapy
assumption, this reinnervation process justifies the high VAS and Rolland-Morris scale scores
in the glucose group in our study. Although these scores were higher, they were not significantly
different from those in the conservative group.

Hebert et al. (32) stated that pain recurrence after neurolysis as an indication of joint
reinnervation implies that controversies remain regarding the procedure, such as weakness of
the multifidus muscle (a lumbar stabilizer) due to its denervation, which may also explain the
results of our study.

Chung et al. (33) concluded in their meta-analysis that evidence is insufficient to support
the clinical benefits of hypertonic glucose prolotherapy in the treatment of dense fibrous tissue
injuries. Imboden and Stone (34) also conclude that no evidence indicates that prolotherapy
infiltrations are more effective than standard infiltrations already defined in the literature.

For Imboden and Stone (34), lumbar spine exercises, aerobic exercise, excess weight
reduction, and patient education are effective in the treatment of chronic low back pain in most

cases, which may justify the positive results in the follow-up in the conservative group, although
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no statistically significant difference was found in the glucose group.

This study concludes that experimental therapy is a safe and effective treatment for
chronic low back pain. However, prolotherapy was not more effective than the conservative
approach. Overall, no effects were attributable to the glucose components and the prolotherapy
protocol.

No consensus has been established on the best intervention for patients with low back
pain, including the duration and frequency of treatment, and therapeutic approaches vary
considerably in the literature.

Nevertheless, this study is justified for contributing to the elucidation of low back pain
treatments based on a randomized clinical protocol on the efficacy of exclusive prolotherapy in
patients with low back pain based on a randomized clinical protocol. No losses to follow-up
occurred in the analysis, which demonstrates the efficacy of conservative treatment in this
population. This is a pioneering study regarding the hypertonic fraction of glucose, with other
studies observing a lower fraction of the agent with the solute.

Limitations include no standardization of the most effective dose, and values are not
always available in other studies. Additionally, the duration and frequency of the follow-up may
lead to underreporting of pain levels, and in addition, effective treatment may be complex
without a multimodal and multidisciplinary approach.

Therefore, further clinical trials and meta-analyses should be conducted to verify which

protocol is more effective in terms of prolotherapy in the treatment of low back pain.
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Table 1. Sociodemographic characterization of patients with low back pain undergoing

conservative or minimally invasive therapy. Sdo Luis, Maranhao, Brazil, 2022.

Variables Total Glucose Conservative  p value €
n (%) n (%) n (%)
Gender
Female 22 (57.9) 9(47.4) 13 (68.4) 0.189
Male 16 (42.1) 10 (52.6) 6 (31.6)
Age (years)
22 to 34 6 (15.8) 3 (15.8) 3 (15.8) 0.889
35to 46 12 (31.6) 7 (36.8) 5(26.3)
47 to 59 15 (39.5) 7 (36.8) 8(42.1)
60 years or older 5(13.2) 2 (10.5) 3 (15.8)
Md+SD! 46.6+£12.3 46.4+13.3 46.7+11.4 0.753 £
Referred color
White 1(2.6) 1(5.3) 0 (0.0) 0.484
Black 7 (18.4) 4(21.1) 3 (15.8)
Brown 29 (76.3) 13 (68.4) 16 (84.2)
Yellow 1(2.6) 1(5.3) 0 (0.0)
Marital status
Married/Stable union 28 (73.7) 15 (78.9) 13 (68.4) 0.543
Single 8 (21.1) 4(21.1) 4 (21.1)
Divorced 1(2.6) 0 (0.0) 1(5.3)
Widower 1(2.6) 0 (0.0) 1(5.3)
Years of study
Md+SD! 5.243.0 4.9+3.1 5.4+2.9 0.485 £
Literate
Yes 35(92.1) 18 (94.7) 17 (89.5) 0.547
No 3(7.9) 1(5.3) 2 (10.5)
BMI? (kg/m?) 27.3+4.4 26.6+4.1 28.0+4.7 0.938 £
TOTAL 38 (100.0) 19 (50.0) 19 (50.0)

! Mean + Standard deviation; 2 Body Mass Index. €: chi-square; £: Student t test.
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Table 2. Pain score and functional capacity assessment among low back pain patients
undergoing conservative or minimally invasive therapy and during the follow-up (1 m, 3 m and
6 m). Sao Luis, Maranhao, Brazil, 2022.

Group
Variables Glucose Conservative p value £
Med (Min-Max) 2 Med (Min-Max) 2
VAS !
TO 8 (8-9) 8 (8-9) 0.460
I m 6 (2-8) 5(0-8) 0.210
3m 5(2-10) 4 (2-8) 0.031
6 m 5(3-8) 5(0-8) 0.273
T0vs. I m <0.001 <0.001
p value ¥ T0vs. 3 m <0.001 0.003
T0vs. 6 m <0.001 <0.001
Rolland-Morris
TO 20 (18-21) 20 (18-21) 0.729
I m 11 (0-23) 9 (0-21) 0.411
3m 11 (0-24) 3 (0-16) 0.021
6 m 10 (0-24) 6 (0-12) 0.063
T0vs. I m <0.001 <0.001
p value ¥ T0vs. 3 m 0.001 <0.001
T0vs. 6 m <0.001 <0.001

'Visual Analog Scale; > Median (Minimum-Maximum); £ Mann—Whitney test; ¥ Wilcoxon test.
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5 CONCLUSAO

Nesta pesquisa, concluimos que o regime experimental € um tratamento seguro e eficaz
para a dor lombar crénica. Porém, conforme observado, a proloterapia ndo foi mais eficaz do
que a abordagem conservadora. De modo geral, ndo houve efeitos atribuiveis dos componentes

de glicose e do protocolo de proloterapia.

Ainda ndo existe um consenso sobre o melhor tipo de intervencao para o paciente com
lombalgia, nem para a duracdo do tratamento ou sua frequéncia, havendo na literatura uma

grande variacdo quanto as condutas terapéuticas.

Apesar disso, este estudo se justifica por contribuir para a elucidacdo baseada em
protocolo clinico randomizado sobre a eficacia da proloterapia exclusiva em pacientes com
lombalgia com base em protocolo clinico randomizado, ndo ha perdas de seguimento na anélise,
e demonstra a eficacia do tratamento conservador nesta populacéo. Este é um estudo pioneiro
em relacdo a fragdo hipertdnica da glicose, com outros estudos observando uma fragdo menor

do agente com o soluto.

As limitagdes incluem que nenhuma padronizagédo da dose mais eficaz e os valores nem
sempre estdo disponiveis em outros estudos. Além disso, a duracdo e a frequéncia do
acompanhamento podem levar a subnotificacdo dos niveis de dor e, além disso, o tratamento

eficaz pode ser complexo sem uma abordagem multimodal e multiprofissional.

Portanto, sugere-se que mais ensaios clinicos e metanalises sejam realizados para

verificar qual protocolo é mais eficaz em termos de proloterapia no tratamento da lombalgia.
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ANEXO A. ESCALA VISUAL ANALOGICA.

ESCALA VISUAL ANALOGICA - EVA
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ANEXO B. QUESTIONARIO ROLAND-MORRIS DE INCAPACIDADE

Quando suas costas doem vocé pode achar dificil fazer coisas que normalmente fazia.

Esta lista contém frases de pessoas descrevendo a si mesmas quando sentem dor nas costas.

Vocé pode achar entre estas frases que vocé 1é algumas que descrevem vocé hoje. A medida

que vocé |é estas frases, pense em vocé hoje. Marque a sentenca que descreve vocé hoje. Se a

frase ndo descreve o0 que vocé sente, ignore-a e leia a seguinte.Lembre-se, s6 marque a frase se

vocé tiver certeza que ela descreve vocé hoje.

1- Fico em casa a maior parte do tempo devido a minha coluna.

2- Eu mudo de posicao freqlientemente para tentar aliviar minha coluna.

3- Eu ando mais lentamente do que o meu normal por causa de minha coluna.

4- Por causa de minhas costas ndo estou fazendo nenhum dos trabalhos que fazia em
minha
casa.

5- Por causa de minhas costas, eu uso um corrimao para subir escadas.

6- Por causa de minhas costas, eu deito para descansar mais frequentemente.

7- Por causa de minhas costas, eu necessito de apoio para levantar-me de uma cadeira.

8- Por causa de minhas costas, eu tento arranjar pessoas para fazerem coisas para
mim.

9- eu me visto mais lentamente do que o usual, Por causa de minhas costas.

10- Eu fico de pé por periodos curtos, Por causa de minhas costas.

11- Por causa de minhas costas, eu procuro ndo me curvar ou agachar.

12- Eu acho dificil sair de uma cadeira, Por causa de minhas costas.

13- Minhas costas doem a maior parte do tempo.

14- Eu acho dificil me virar na cama Por causa de minhas costas.

15- Meu apetite ndo € bom por causa de dor nas costas.

16- Tenho problemas para causar meias devido a dor nas minhas costas.

17- S6 consigo andar distancias curtas Por causa de minhas costas

18- Durmo pior de barriga para cima.

19- Devido a minha dor nas costas, preciso de ajuda para me vestir.

20- Eu fico sentado a maior parte do dia Por causa de minhas costas

21- Eu evito trabalhos pesados em casa Por causa de minhas costas

22- Devido a minha dor nas costas fico mais irritado e de mau humor com as pessoas,
do que
normalmente.

23- Por causa de minhas costas, subo escadas mais devagar do que o usual.

24- Fico na cama a maior parte do tempo Por causa de minhas costas.

O resultado é o nimero de itens marcados, i.e, de um minimo de 0 a um maximo de 24
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APENDICE A. TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO

UNIVERSIDADE FEDERAL DO MARANHAO
CENTRO DE CIENCIAS HUMANAS, NATURAIS, SAUDE E TECNOLOGIA -
CCHNST - CAMPUS DE PINHEIRO

TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO

INFORMACOES SOBRE A PESQUISA:

Titulo da pesquisa:
Lombalgia em Pacientes Moradores da Microrregido de Pinheiro — MA: estudo clinico
randomizado comparando uma terapia ndo invasiva (TENS) e uma terapia minimamente

invasiva de baixo custo (Neurdlise com glicose 75%)

Vocé esta sendo convidado (a) a participar, como voluntario (a) em uma pesquisa.

Qual o objetivo do estudo?

Avaliar e comparar a melhora dos pacientes submetidos a tratamentos clinico e pouco

invasivo de dor

Por qué?
Na tentativa de oferecer um tratamento mais efetivo da dor do paciente comparando

técnicas pouco invasivas e de baixo custo
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Como o estudo sera feito?

Serdo incluidos pacientes com dor lombar crénica (acima de 12 semanas), nao traumatica e
ndo responsiva a pelo menos um més de fisioterapia foram selecionados para participar do
estudo. Da amostra selecionada, surgirdo dois grupos: o Primeiro grupo sera tratado com TENS
(Eletroestimulacdo nervosa transcutanea); o segundo grupo serd tratado com denervagdo
facetaria utilizando glicose hipertonica(75%) associado a bloqueio com 0,5ml de Lidocaina a

2%. Sera utilizado um programa de computador para distribuicdo dos pacientes nos grupos.

Ha riscos? Como contornar esses riscos?

A pesquisa utiliza de métodos pouco invasivos, oferecendo poucos riscos de
complicacdo. Ao utilizar a glicose hipert6nica, produto organico, minimizamos as chances de
efeitos adversos relacionados ao uso em comparagao a outros agente neuroliticos como o alcool
e fenol. Em caso de hipersensibilizacdo pelo agente anestésico, 0s pacientes serdo
monitorizados, seguirdo acompanhamento proximo para acompanhar efeitos adversos, porém
ndo serdo submetido novamente a procedimentos, ndo deixando de ser acompanhado em

relacdo a dor.

O que posso esperar de beneficio?
Comprovar a eficdcia que os métodos tem em relacdo ao alivio da dor e,

consequentemente, melhora da qualidade de vida.

Esclarecimentos:
Sempre que vocé desejar serdo fornecidos esclarecimentos sobre cada uma das etapas
do estudo. A qualquer momento, vocé podera recusar a continuar participando do estudo e,

também, podera retirar sua permissao, sem que para isto sofra qualquer penalidade ou prejuizo.

Sobre sigilo das informacdes:

Serd garantido o sigilo quanto a sua identificacdo e as informacGes obtidas pela sua
participacdo. Apenas 0s responsaveis pelo estudo terdo acesso as suas informacgdes e a
divulgacdo destas informagdes so sera feita entre os profissionais que participardo do assunto.

Vocé ndo serd identificada em nenhuma publicacdo que possa resultar deste estudo.
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Ha custos?

Na&o havera nenhum custo ou gratificacao financeira pela sua participacao neste estudo.

Como participo do estudo?

No caso de aceitar fazer parte do estudo, assine as duas paginas que estdo no final deste
documento, com igual conteido. Uma delas é sua, e a outra do pesquisador responsavel. E
importante lembrar que este termo também sera assinado em todas as paginas pelos

pesquisadores envolvidos neste estudo.

Pinheiro, [/ /

Assinatura do sujeito ou responsavel

José Alberto Pereira Pires
Pesquisador responsavel
CRM- 6564

Plinio Cunha Leal
Orientador
CRM 5145
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