Available online at Available online at: www.ijmrhs.com

International Journal of Medical Research &
ISSN No: 2319-5886 Health Sciences, 2016, 5, 1:128-135

Osteopathic manipulative treatment results in sustaed relief from spinal
pain in older patients: A pilot crossover study.

Pannunzio A3 Salemi F, Dacco S, *Arienti Chiara 23

!Division of Research, Istituto Superiore di Osteopatia, via Breda 120, Milan, Italy
?|RCCS-Fondazione Don Gnocchi, via Capecelatro 46, Milan, Italy
33 OM-Scientific I nstitute of Osteopathic Medicine, via Treves 4, Senago, Milan, Italy
*Corresponding Email: carienti@dongnocchi.it

ABSTRACT

Osteopathic Manipulative Treatment is commonly used to complement conventional treatment of back pain. The
present study verified whether OMT, associated with training program, reduces spinal pain in older. A pilot
randomized, double-blind crossover study was conducted at Sport Association of Milan, Italy. We recruited 19
subjects above 60 years old, with presence of SP for more than 3 weeks and with intensity score higher than 3 (NRS
score). All patients underwent a multi-component group exercise program for older adults and were randomized in
two groups: in the study group (SG) OMT was added, while the control group (CG) continued with the exercise
only. After 6 weeks a crossover was applied to the 2 groups and OMT was added to CG, while SG continued with
the exercise only. Self-reported measures: the Numeric Rating Scale (NRS) was used at each time to evaluate
treatment outcomes. At pre-crossover, SG had a significant improvement in pain perception (p<0.05), while CG had
a not significate improvement in pain perception (p=0.33).At post-crossover, the SG remains relatively stable
(p=0.37), while CG after OMT addition have a significant benefit on pain perception (p=0.001). At follow-up, pain
improvement is sustained (p=0.32). OMT associated to exercise reduce spinal pain in older patients. Our study
suggests that OMT associated to exercise leads to significant improvement on pain relief in patients with chronic SP
in a short term and the exercise allows to maintain these improvements for several months.
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INTRODUCTION

Persistent pain is one of the most common and cimpeeasons for seeking treatment [1;2] and repnés a
common symptom and a significant problem for oldéults [3;4]. Prevalence ranges from 41% for baaia po
12% for chest and facial pain [5].

Spinal pain (SP) refers to pain felt in the regioihthe spine, which might originate from the spiitself

(intervertebral discs, facet joints), or from neadiructures, including ligaments, fascia, museed nerve root
dura [6;7] and has a prevalence of 27% in the BiId8t: the most frequent manifestations includevlback pain
(LBP) and neck pain (NP).

Musculoskeletal structures, including arthrodiahje and myofascial elements, and related vasciylaphatic, and
neural structures all contribute to the somati¢esyis An alteration of the homeostatic equilibridmattregulated this
system, referred to as “somatic dysfunction® ireogiathic medicine [9], might contribute to the getien of SP.
The pathophysiology of SP remains poorly understd®d and the long-term pain management is diffi¢all].
The aim of interventions for SP is to relieve paimd improve function through coping strategies. Tiain
treatments are physical therapy, back exercisernmd@ological treatment (Non steroid inflammatoryugh,
NSAIDs and opioids), epidural corticosteroid injent and lumbar supports. Other strategies inclume use of
acupuncture, heat therapy and transcutaneousiedaterve stimulation [12]. The efficacy of theseatments is
however somehow limited. Opioids have importanteseffects including dizziness, drowsiness and fiiaten
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addiction. NSAIDs have been clearly implicated asfgic ulceration and bleeding, have important &idtoxicity
and might contribute to atherothrombosis [13].

Non pharmacological treatments for SP focuses oniging patients with education, advice and infotioma that
promote self-management, including suggestionsoreasing the level of physical activity and enegement to
remain always physically active [14].

Osteopathic manipulative treatment (OMT) is commonised to complement conventional treatment of
musculoskeletal disorders, including those thatsealuBP. American Osteopathic Association Guidelifies
Osteopathic Manipulative Treatment for PatientshAlibw Back Pain states that OMT is sometimes daffecat
reducing pain [15], including that in the lumbardasacrum/pelvis region which has been shown to itectty
associated with back-specific disability and inedéysassociated with the general patient healtlustg]. We have
recently observed that OMT significantly enhandes ¢fficacy of the pharmacological treatment ofodit pain
associated to injury of the spinal cord [16].Thm af present study was to verify whether OMT, a&ged with
training program, is effective to reduce SP in oldeople and whether the benefit is maintainedr afmatment
discontinuation.

MATERIALS AND METHODS

Sudy. A pilot randomized, double-blind crossover studyg bbeen performed between January 2010 and Septembe
2010. Patients underwent a simple long-term physicvity training program for older adults aimatlincreasing
aerobic, muscle-strengthening, flexibility and Ingla activity based on the classification of recomdagions and
level of evidence are expressed in American CollefjgCardiology/American Heart Association (ACC/AHA)
format [17]. Patients were randomized, from a cot@pgenerated list using block randomization, io fgvoups: in
the study group (SG, 9 subjects) OMT was addedlewthe control group (CG 10 subjects) continuechwtite
exercise training program only. The two groups wexached for age (9 vs 10) and sex. After 6 wedKksy @
crossover was applied to the 2 groups and OMT wdsdto the control group (CG), while the studyugr¢SG)
continued with the exercise training program owly.TO we obtained from all patients: demographid a&finical
characteristics, pain localization, pain onset, aéedrugs for pain control. All patients were ewked, from
examiner, three times, i.e. after six (T1-crosspaed twelve (T2) weeks from the beginning of thelg and at the
follow-up after five weeks from the end of the protl treatments (OMT and exercise) (Fig. 1).

Ethic. The authors declare no conflict of interest anccommercial or other source of funding was receividds
study was conducted in accordance with the Helddddlaration, written informed consent was obtaifredn the
patients and was specifically approved by LocaliEtGommittee related to the institution in which vitas
performed

Subject. Patients were unrolled by a physical of sporgt tworked at Arciuisp Sport Association of Sestm Sa
Giovanni, Milan, Italy, through flier advertisemsntl9 subjects with non-specific chronic SP weuieed and
they attended the gym lessons at least 10 yeanisision criteria were age above 60 years, the poesef clinical
diagnosis of SP, performed by general practitiofi@r,more than 3 weeks, with intensity score higtean 3
measured with the Numeric Rating Scale (NRS), fin pintensity. Exclusion criteria were spinal frai@, spinal
osteomyelitis, herniated disk, ankylosing spondylitauda equine syndrome, musculoskeletal injagicular pain,
traumatic injury, visceral pain and cancer.

Outcome measurements. Numeric Rating Scale (NRS), that is a validateslesto measure the intensity of pain, with
numbers between 0 and 10, with O representing absefnpain and 10 the worst possible pain expeeérxy the
patient.

Osteopathic manipulative treatment. The OMT protocol based on osteopathic princigé®ody unit, structure-
function relationship and homeostasis [15], wasigihesl for each patient on the basis of the resoitshe
osteopathic examination and included myofasci®as®, strain—counter strain, muscle energy, sstei, cranial
sacral and visceral approach.

The manipulation techniques of the OMT protocol evadministered in the following sequence: dorshinebar
soft tissue, rib raising, back and abdominal mycifds release, cervical spine soft tissue, subotdipi
decompression, sacro-iliac myofascial release [$bft tissue technique consists of massage, singtckneading,
and direct inhibitory pressure to relax the musitua Rib raising articulates each rib for the msg of improving
rib cage motion and theoretically stimulates thengathetic chain ganglia. Myofascial release is ahog: for
reducing tissue tension. Back and abdominal my@hselease techniques are used to improve baclement and
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internal abdominal pressure. Suboccipital decongwasinvolves traction at the base of the skull,ichhis
considered to release restrictions around the vamuses, theoretically improving nerve function.c®ailiac
myofascial release are used to improve sacro-jliat movement and for reducing ligament tensiotraig-
counterstrain and muscle energy technique are femededucing the presence of trigger points andrthain
intensity.

OMT was repeated once every fortnight during 6 eefelk each group, for a total of 3 treatments. Baehtment
was administered by an osteopathic physician astdda45 minutes.

Exercise protocol. An assigned professional health specialist cdiroiet the exercise protocol, that was developed
based on and the Methodology Manual for ACC/ AHAId&line Writing Committees. The progressive exercis
intensity was depending on each person and thealiobjective was to reduce the risk of chroniclbaain and
functional limitations. The frequency of sessionmgyvas two days each week. The sessions were ogghniz
followed this methodology: aerobic, muscle-strergihg and flexibility activity. Aerobic activity ls&d on
moderate-intensity aerobic physical activity for &n, that involves a moderate level of effort tisda to an
individual's aerobic fithess. This activity was a@adition to routine activities of daily living ofght-intensity or
moderate-intensity activities lasting less thanmi@ in duration. Muscle-strengthening activity waerformed on
8-10 exercises using the major muscle groups. Tomize strength development, a resistance was tisedchllows
10-15 repetitions for each exercise. The level fédre for muscle-strengthening activities starteddarate to
become high. Muscle-strengthening activities inetii@ progressive-weight training program and simméaistance
exercises that use the major muscle groups.

Flexibility activity, necessary for regular phydieativity and daily life, was performed activitiélsat maintained or
increased flexibility for 10 min. The regular sess that lasted 60 minutes twice a week.

Satistics. All analyses were calculated by using an intentm-treat approach with parametric test, becausalata
were normally distributed. Continuous data and gatiel data were analyzed by t-test and Fisher tetest.
Differences in NRS scores between SG and CG at I,0¥L-T2 and T2-follow-up time were investigated by
repeated measures ANOVA, including the “pain” (NR&res) as dependent variable, “time” (T0,T1,T2 and
follow-up) as the repeated-measures factor, “gro(gisidy and control) as between-subjects factos @nset and
duration of physical activity as covariate. Bothimeffects, effects of interaction between facwwese considered.
The evaluation of the relation between onset andtain of exercise and OMT effect and exerciseatfédone was
calculated with Pearson’s correlation. To estimaiT effect and exercise alone it was used delta MBSes
between TO-T1 A TO-T1), T1-T2 A T1-T2), T2-follow-up A T2-follow-up). The significance levelo) was
considered at .05. The Statistical Package for Wirsd(SPSS Inc. Chicago) was used for statisticallyans.

RESULTS
Demographic characteristics of participants aregmeed in Table 1.

At TO patients were randomized in two groups, %hia study group (SG) and 10 in the control grou@)@oth
groups were homogenous for age, sex, weight, he8fhtduration and pain duration (Table 1) and fBfSN\scores
(p=0.40) (Table 2).

Repeated-measures ANOVA analysis within-subjecteals a statistically significant interaction beénetime and
groups (F=10.23; p=0.006). Between-subjects armlghbws a significant difference between groups(@5;
p=0.04). Patients within the SG had a significampriovement in pain perception six weeks after @atdiof OMT
(T1: 3.90+0.72 vs 6.14+0.68, p=0.33) (Table 2). Tdwwariate analysis (onset and training durati@eals a
significant effect of training duration on painiedlin the CG only (F= 6.51, p=0.038). In fact,igrsficant positive
correlation in this group exists betweAnTO-T1 and training duration (r=0.70, p=0.023),igading that OMT is
required for the beneficial effect of exercise ¢h S

Six weeks after crossover (T2), the repeated-measéNOVA analysis within-subjects shows a significa
interaction between time and groups (F=19.24; g3D.0In addition, the t-test analysis for indepertdeample at
T2 highlights that CG and SG have similar NRS valu8.16+3.1 vs 2.70£2.00; t=0.37, p=0.70): paircpption
within the SG remains relatively stable six weekteraOMT discontinuation (t=-0.94, p=0.37). Conwayspatients
within the CG after OMT addition have a significdrgnefit on pain perception, as assessed by tHe® Btores
(t=9.00, p=0.001) (Table 3AT1-T2 and treatment duration do not correlate aftédition of OMT into CG
(r=0.32;p=0.37). Repeated-measures ANOVA analysibinvsubjects carried out at follow-up indicateattpain
improvement is sustained (F=1.04; p=0.32), withatdraction between time and group (F=0.002; p=0(B&). 2).
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Between-subjects analysis does not show signifiddfgrences between groups (2.67+2.74 vs 2.15:F60.24;
p=0.63) (Table 4).

DISCUSSION

The aim of present study was to verify if OMT, asated to a regular training program, is effectiteeducing SP
in older adults in the short and long term. Indeesl found that the treatment is effective, with ppotnand
significant improvement of pain perception in battoups of subjects at the pre and post-crossoved.Qp) and
that the pain relief is sustained for several weeksto five months) even after OMT discontinuation

In contrast, we did not observe a significant paief in older adults undergoing the training mam per se. A

significant pain improvement correlated with traigiduration (p=0.038). At least two reasons cowdrvolved in
this apparent discrepancy. On the one hand we blded a relatively small patients cohort and @shsonly
relatively important differences can be identifi€in the other hand, recruited subjects had alrdeiyn trained
according to the guidelines of the American CollejeSport Medicine for a substantial time span %819.35
years, Table 1). Indeed, most previous studiesoeixyg the benefit of a regular training program édecused on
overall unselected elderly populations, includinglatively important fraction of sedentary subget8;19;20]

There are many studies, in literature, that repbet efficacy of exercise [21;22] and OMT [23;24] [ain
management, with improvement of LBP and NP. Of irtgomce, the reliefassociated to OMT and exerpesese is
in these studies relatively short-lasting. Previetiglies in particular report the efficacy of OMT LiBP and NP
management [23;24]. Our study thus had been nagmisd to confirm this information, but to verify wther we
could overcome the major limitatione. the relatively short duration of the relief. Indethe combination of OMT
with a relatively simple training program resultsgreater short-term pain reduction than exercidg and in more
sustained benefits across multiple outcomes in @isgn to only OMT.

It is not clear which are the mechanisms underlyhg results we have obtained. Both exercise and @Nght
have an effect on the endocannabinoid system andeoimflammatory axis [25;26], thus favoringhypgpedia [27].
Moreover, exercise programs of sufficient intensitg duration result in the release of periphendl @entral beta-
endorphins, which have been associated with chaimggzain sensitivity [28]. An interaction betweermip
modulation and the cardiovascular system might Bésinvolved [29]. In fact, pain regulation and ddopressure
control involve the same brain stem-nuclei, neamdmitters €g. monoamines) and neuropeptides [30].
Additionally, blood pressure and heart rate inceedisring aerobic and isometric exercise, and tbbhaages have
been associated with alteration in the sensitiagtgainful stimuli.

OMT is supposed to influence the function of redat®mmponents of the somatic system that estabbshptex
feedback mechanisms between the brain, spinal quedpheral nerves and musculoskeletal structulés, [
reducing the pain caused from central sensitizati@eshanisms and cytokine release [31;32;33;26J844. recent
study in particular a reduction in the concentratid the prototypic inflammatory cytokine TNEhas been reported
after 12 weeks of OMT and the change was associgithdthe extent of the clinical benefit [26]. Huetr study are
necessary to verify whether this variation is irtlezsponsible of the pain relief and OMT and exserenay serve to
effectively reduce cytokines concentration andéhgralleviate pain in patients with chronic SP wstjrepresents
an epiphenomenon. The epidural administration efftNF-o inhibitor, etanercept leads to significant impnoent
of sciatica [35;36], even if the effect appears lfgnahan that of corticosteroids and in some casfeplacebo
[37;38].

Our study has limitations. The sample size is neht small and might not be representative ofakerall elderly

population. Moreover we used selection criteria ipatient population largely composed of persorfaiimphysical

condition, used to regular physical training anthwelatively little secondary gain. We have exéddgatients with
significant coexisting co-morbidities, which arkely to cause a lower response rates. As such,awve studied a
relatively homogenous group of older adults. Thameffurther studies are warranted to verify whethe response
rates we have observed are representative of thesmuld observe in the unselected population démopatients,
including previously untrained sedentary subjeats] whether this approach can be safely transtatéie clinical

practice even for patients aged 80 and over.

In conclusion, our study suggests that OMT assediab regular exercise leads to significant andyear
improvement of pain in patients with chronic SP &mat exercise allows to maintain these improven@nseveral
months. This could be explained by the effect bwih treatments have on of the expression of inftatory signals
correlated to SP, but it is not clear thus far Wwhare the mechanisms underlying this effect. Furttedy is
necessary to dissect the events underlying the entgtion effect of exercise on OMT into SP managéme
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Figure 1: flowchart of study design.

The flowchart of the study design that reports: hmany patients were recruited with inclusion andlesion
criteria, evaluation times, crossover time andattreent for each groups.
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Figure 2: pain perception from TO to follow-up.
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Pain trend in study and control groups pre and pastsover (T1) at various treatments time poinétveen TO and
follow-up). Pain perception was evaluated by VN&leation (mean, y axis) in patients that undervest¢opathic
manipulative treatment and a regular exercise pradiSG) or the regular exercise program only (C@)gmnd post-
crossover (T1) at various time points-?fllow-up (weeks, x axis).

Table 1. Baseline Demographic and Clinical Charactéstics of Study Participants

Characteristics

Study (9)

Control (10)

Age (years)

68.9+6.60

69.8+6.86

p
0.777

Sex (F:M)

8F:1M

9F:1M

0.74*

Weight

71.00+12.64

67.70+11.58

00.56

Height

162.00+7.61

157.10+10.44

00.26

11.66+12.94

15.00+11.72

0.56*

Pain duration (years)
Training duration
bre-OMT (years) 10.50+9.43
Drugs use (answer yes) 5 2
Other sports 5 4
* Independent samples T-test
**Fisher exact test

12.66+9.69

0,04306

0.13**
0.41**

Table 2.NRS scores at time TO-T1

T0
5.44+1.94
6.40+2.80| 6.14+0.68

0.40 <0.05
* ANOVA repeated measures
0<0.05 significant level

Groups
Sudy
Contral
Ap

T1 (cross-over)
3.90+0.72

p*
<0.05
0.33

Table3. NRS scores at time T1-T2

VNS
Gr. Sudio
Gr. Controllo
Ap*

T1 (cross-over)
3.90+0.72

T2 p*
2.70+2.00 0.37
6.14+0.68 3.16+3.1] <0.05

<0.05 0.70
* ANOVA repeated measures

0<0.05 significant level

Table 4.NRS scores at time T2-Follow-up

Groups T2 Follow-up | p*
Sudy | 2.70+2.00| 2.67+2.74| 0.54
Control | 3.16+3.1| 2.15+2.01 0.44
Ap 0.70 0.63
* ANOVA repeated measures
0<0.05 significant level
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