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Abstract. Objective: The aims of this work are to evaluate the validity and reliability of manual assessment and treatment, and
the effectiveness of manual therapy for non-specific adult thoracic pain.

Data sources. Review of the literature. Databases consulted: PubMed, Embase, CINAHL, PEDro, and the Cochrane Library.
Sudy selection: Articles were selected if they concerned the thoracic spine and rib cage, and outcome measures were within the
scope of manual therapy practice.

Data extraction: Studies about diagnostic tests were excluded if the study population was less than 10 subjects, and Cohen’s
Kappa scores or Pearson’s Correlation Coefficients or Intraclass Correlation Coefficients were not calculated. Studies about
treatment were excluded if the PEDro score was less than 4/10.

Data synthesis: Studies concerning physical examination procedures have shown a good intrarater, but poor interrater reliability.
Studies of the mechanical effects of manipulation have given discordant results, while those on the clinical effects of manipulation
have given positive results.

Conclusions: Procedures of physical examination did not show sufficient interexaminer reliability. Manipulative treatment seems
to be clinically effective, but whether manual treatment is more effective than non-treatment, other treatments or placebo, cannot
be established.

Keywords: Back pain, spinal manipulation, manual therapy, physical examination

1. Background when treated or untreated. For reasons such as these,
it is not known whether or not thoracic pain may share
The prevalence of spinal pain in the general popu- a similar evolution with low back and neck pain [45].
lation was estimated at 66%, with 44% of patients re- The assessment and treatment of the thoracic segment
porting pain in the cervical region, 56% in the lum- is not simple.
bar region, and only 15% in the thoracic region. Non- The complexity of the thoracic segment is due to
specific adult thoracic pain of unknown or uncertain the co-presence of numerous joints, the thoracic cage,
cause is not as common as neck and low back pain (re- the autonomic ganglia, and the passage of the neuro-
spectively 2:5:20) [57] and as a consequence itis much Vvascular bundle from the cervical district to the upper
less studied. In addition, there are no published stud- limbs in the thoracic outlet. Therefore, there are many

ies on the evolution and progression of thoracic pain POssible pain-generating locations and many segments
which may cause the patient pain (thorax, chest, lumbar

area, upper limbs and cervical area, etc.) [16,21,37,58].
*Corresponding author. E-mail: paolo.pillastrini@unibo.it. Finally, often a pain of cervical origin is referred to the
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thoracic paravertebral area [1,18,23] and the trunk is 2. Methods
the most involved district for visceral pain [51].

There is neither a universally accepted method for ~ We reviewed the international literature concerning
collecting anamnesis, nor research investigating the va- validity, reliability and effectiveness of manual proce-
lidity and reliability of the elements of clinical history  dures of assessment and treatment of non-specific adult
in relation to thoracic pain [13,34]. A physical exam thoracic pain.
may include inspection, palpation and observation of
movements. Unfortunately, the available data concern- 2.1. Literature search
ing validity and reliability of these physical signs in the
assessment of the thoracic spine are also very poor. The following medical databases were consulted:

There are several procedures of manual therapy treat- PUbMed, Embase, CINAHL, PEDro, and the Cochrane
ment for thoracic pain. The main procedures of pas- Library. References of relevant articles were also
sive manual therapy include Osteopathy [26], Chi- screened. Two independent reviewers (CV, SF) con-
ropractics [3], Maitland’s concept [44], Kaltenborn- ducted the gearches. T_he.se_arches were carried out in
Evjenth’s Orthopaedic Manual Therapy [33], Cyriax’s May 2007 with no date limitation. S
Orthopaedic Medicine [14], and Butler’'s Mobilization The key words and free text words used to identify
of the Nervous System [5]. Other procedures com- the study population were Thoracic spine — Rib cage —
bine passive and active techniques, such as Mulligan’s 1h0racic pain — Thoracic dysfunction — Thoracic im-
Mobilization with Movement [47] and Muscle Ener-  Pairment —Rib cage pain — Chest pain — Complex re-
gy Techniques [6]. The McKenzie approach [46] em- gional pain syndrome.

phasizes the importance of self-treatment. Other tech- -trr?e ke|>:j_\f[vordsd anlq fg?ﬁ te)f(t dyvords ltj.setd tto identi-
nigues focus on postural re-education or the treatment f|\>/|/eae \:Zr:]Ier{tanA reela nl"nle);to PIZIgr:t)'er]C %Sels_avgﬁ_rte
of muscular dysfunctions [12,53]. su —/ASSEss — ralpation —Reliability -

! , Validity — Responsiveness.
The role of manual therapy is not yet clear (resolution . .
- . S . The key words and free text words used to identify
of joint dysfunctions, regaining a correct alignment, re-

duction of nuclear protrusion, reduction of meniscoid the intervention were Manual therapy — Manipulation —

entrapment, joint decompression, etc.) [52] and there I\Bﬂgglrl::;tl_og;cll\(ﬂziﬁsgle__ciﬁzgsz&g[]r)g?r:;rf Y-
is not a single rationale for manipulation [2]. It is also '

not clear whether any clinical studies have demonstrat-
ed the reliability and effectiveness of manual therapy

procedures or whether some procedures have proved to Articles were considered relevant and selected if (1)

be better than others or than a placebo. they concerned the thoracic spine and rib cage; (2)
_ The aims of this review are to evaluate: (1) the va-  5sgessment and treatment procedures were within the
lidity and reliability of manual assessment and (2) the  fia1q of physiotherapy or manual therapy practice; and
effecti\_/ene_ss of manual therapy for non-specific adult (3) the language of publication was English, German,
thoracic pain. . French, Spanish, Portuguese, or Italian.

Therefore, this review concerns both the reliabili- - cjinical studies about diagnostic tests were exclud-
ty of physical examination procedures, and the effects g if (1) the study population was less than 10 sub-
of treatment procedures. In Manual Therapy practice jects: (2) Cohen’s Kappa scores or Pearson’s Correla-
there is a link between assessment and treatment proce-tion Coefficients or Intraclass Correlation Coefficients
dures: actually in the clinical setting some assessment were not calculated. Clinical studies about treatment
procedures are used for evaluating the outcome of the were excluded if (1) they were non-controlled studies,
manual treatment too. For this reason, high reliabil- observational studies, case series, case reports, anec-
ity of assessment procedures increases the quality of dotic or tutorial works; (2) the PEDro score [43] was
the clinical practice. Sometimes in the research setting |ess than 4/10; (3) they concerned physical modali-
different outcome measures were used: the outcome ties, such as ultrasound, magnetotherapy, electrothera-
studies employ both manual procedures and othertools. py, cryo-therapy and warm-therapy, manipulation un-
Generally, itis better to choose, both for the clinicaland  der anaesthesia, acupuncture and other complementary
the research setting, procedures as valid and reliable astherapies, back belts, pharmacological therapy and pain
possible. therapy.

2.2. Selection of studies
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intraexaminer reliability in identifying a joint with signs
of segmental dysfunction of the thoracic spine was also

From the research in medical databases and libraries, low [50] (Table 1).

138 articles were examined of which 35 were consid-

ered relevant, and therefore were selected. Accord-

ing to exclusion criteria, 2 clinical studies about di-

agnostic tests and 13 clinical studies about treatment

were excluded. Thus, this review includes 19 works, of

3.2. Effectiveness of treatment procedures

Concerning the studies on the mechanical effects
of manipulation, results were discordant. Thoracic

which 2 are guidelines: Evidence-based Management spine manipulation seemed to be effective at restoring

of Acute Musculoskeletal Pain — Cap. 5 — Australian
Acute Musculoskeletal Pain Guidelines Group [45] and
Low Back — lumbar and thoracic (acute and chronic) —
Guideline [59], 8 articles concern assessment [8,25,
27,29,32,42,50], and 9 treatment, of which 8 are ran-
domized controlled trials [9-11,24,28,35,54,60] and 1
acontrolled trial [39]. The majority of the articles about
treatment concern chiropractic-type manipulative ther-
apy (mobilization with impulse), while there is a lack
of scientific literature concerning the various proce-
dures of mobilization and the other active and passive

the normal joint mechanics and the recovery of tho-
racic ROM immediately after treatment, as emerged
from Haas’s randomized controlled trial (RCT) [28]
and Gavin’'s RCT [24]. Postero-anterior manipulation
however, did not seem to modify joint stiffness in the
same direction in asymptomatic subjects, as indicated
by Lee’s CT [39] and manipulation without thrust did
not appear to modify thoracic spine mobility, compared
with non-treatment [35] (Table 2).

Regarding the effects on symptoms, some studies
with positive results were found. Schiller [54] con-

techniques. Because of the lack of homogeneous and ducted an RCT on manipulation outcomes with a one-
high level studies, we could not pool data for adequate month follow-up, concluding that manipulation was
meta-analysis. The results of the selected studies were more effective than placebo. Cleland [10] demonstrat-

divided by topics.
3.1. Validity and reliability of assessment procedures

The outcome in terms of intraexaminer reliability
for cervico-thoracic and shoulder posture was positive;
conversely, interexaminer reliability was found to be
poor [27]. Most thoracic spine palpatory tests were
poor in quantitative accuracy. In fact, studies indicated
a limited or poor reliability. No study supported the
effectiveness of palpatory tests with regards to stan-
dard criteria. Johnston [32] reported a high interex-

aminer reliability for the assessment of the presence or

absence of deep muscle tension in marked spinal seg
ments. Such interexaminer reliability, however, proved
to be insufficient in unmarked spinal segments. Mod-
erate interexaminer and intraexaminer reliability was
found in paraspinal palpation for tenderness [8]. How-
ever, poor interexaminer and intraexaminer reliability
was noticed in palpation for intercostal tenderness or
tenderness in the minor and major pectoral muscles [7],
and low reliability was found for the paraspinal percus-
sion palpatory exam of the thoracic spine used to iden-
tify segmental tissue tension [25]. There were no stud-
ies on the reliability of tests for assessment of global
movement restriction of the thoracic spine. Studies on

ed that mobilization/manipulation with thrust was more
effective in the short-term than non-thrust mobiliza-
tion/manipulation. Manipulation seemed to be useful
in the treatment of referred pain. Manipulation of tho-
racic spine seemed, in fact, to be effective in the reduc-
tion of mechanical cervical pain, as demonstrated in
Cleland’s RCT [9]. Manipulation of the upper thoracic
spine seemed to reduce arterial pressure, as shown in
Yates’s RCT [60].

Lower thoracic spine manipulation appeared to im-
prove muscle-strength and more specifically, it reduced
the inhibition of the lower trapezius, as demonstrated
in Cleland’s RCT [11] (Table 3).

Clinical studies on effectiveness of education, active
and home exercises, bed rest, work hardening, back
school, were not found.

4, Discussion

The results of this review, though based on few pa-
pers, confirm most data from systematic reviews pub-
lished on manual therapy of cervical and lumbar spine.
First of all, concerning physical examination proce-
dures, in line with our review, Najm [48] highlighted
serious gaps in our knowledge about the accuracy of

segmental palpatory assessment of movement showedspinal palpatory procedures. Hestboek and Leboeuf-

good repetitivity but low reproducibility [8,29,42]. The

Yde [30] concluded that none of the chiropractic tests
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for lumbo-pelvic spine had been sufficiently evaluated
in relation to reliability and validity. Only tests for
palpation for pain had consistently acceptable results.
Motion palpation of the lumbar spine might be valid,
but showed poor reliability. Palpation for muscle ten-
sion, palpation for misalignment and visual inspection
were undocumented, unreliable, or not valid.

Seffinger [55] concluded that the majority of spinal
palpatory diagnostic procedures were unreliable, pain
provocation tests were most reliable, and soft tissue
tests were not reliable. Regional range of motion was
more reliable than segmental range of motion, and in-
traexaminer reliability was better than interexaminer
reliability.

Moreover, many abnormalities were found by palpa-
tion in asymptomatic subjects. Anatomic variations de-
veloped frequently among bones and joints in the tho-
racic spine: for example, at the thoraco-lumbar junc-
tion, in more than 30% of subjects, an asymmetry of
over 20 of the Z-joints was found [19]. There may
also be an asymmetric orientation of the joint that is
not reflected in a malalignment of the spinal process,
and on the other hand, there may be other cases where
there is a co-presence of symmetrically oriented joints
and an asymmetric spinal process.

Our review also showed good intrarater reliability
and a poor interrater reliability for palpatory tests.

We did not find articles on pain provocation tests, but
our review highlighted moderate reliability for para-
vertebral palpation for tenderness and poor reliability
for palpation for intercostal tenderness or tenderness in
the minor and major pectoral muscles.

Although the thoracic spine is the most often manip-
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tions may result in pain, damage of the joint surfaces or
a painful block of thgoint menisci [19]. An additional
element supporting a cautious approach was present-
ed in the Leboeuf-Yde and Borchgrevink study [38],
showing how most side effects (local or radiating dis-
comfort, headache, tension, dizziness, nausea, hot skin,
etc.), appeared in the first session, when the treatment
was extended to several levels and when the treatment
was applied to the thoracic spine alone.

Bronfort et al. [4] suggested that recommendations
can be made with some confidence regarding the use
of spinal manipulative therapy and/or mobilization as
a viable option for the treatment of both low back and
neck pain. Atchison [2] underlined that the number of
studies published for the upper body was small com-
pared to the lumbar spine and the lack of uniformity
of the information still leaves the individual practition-
er to decide if and when manipulation fits into his or
her treatment algorithms for this region of the body.
Considering the adverse effects, Ernst and Canter [20]
did not suggest that spinal manipulation was a recom-
mendable treatment. Sran [56] concluded that the use
of a variety of manual therapy techniques, rather than
joint manipulation alone, appeared to yield better re-
sults. Ferandez-de-las-F®s et al. [22] underline that
“more than one mechanism likely explains the effects of
thoracic spinal manipulation. Future controlled studies
comparing spinal manipulation vs spinal mobilization
of the thoracic spine are required”.

The integration of passive and active treatments was
suggested by the Work Loss Data Institute’s Guide-
line [59]; also Liebenson [40,41] and O’Malley [49]

ulated region of the spine, recent literature showed that SU99ested completing manipulative treatments with
little evidence of effectiveness could be found for man- POstural correction, muscle strengthening and soft tis-
ual therapy treatments for non-specific thoracic pain SU€ relaxation, to prevent recurrences. Acprrectdistri-
and often these studies mentioned back pain, without Pution of tasks between the physical therapist (who cor-
distinguishing thoracic pain from low back pain. Di rects dysfunctions and educates) and the patient (who
Fabio showed that there was a lack of specific publi- maintains regained mobility and tissue elasticity, and
cations [17] and the same judgment was expressed by avoids constant or repetitive postural stress), could be
March [45] and Sran [56]. the best strategy. However, we could not find any clin-
Our review highlighted that there were no sufficient  ical study demonstrating the effectiveness of this ap-
elements to recommend for or against any specific type Proach.
of techniques, but there was an appreciable effective- ~Some authors stressed the importance of reassuring
ness of manipulative treatments. and educating the patient [31,59]. An indication along
However, some studies recommended careful con- these lines was given by De Jong [15] in a work show-
sideration of contraindications, such as structural le- ing how the application of graded exposiimevivo in
sions and neurological disturbances [20], and advised chronic patients with pain-related fear in Complex Re-
pre-manipulative assessmenttests and an inclination to- gional Pain Syndrome type | was successful at decreas-
wards preferring non-traumatic manipulations [36]. In  ing levels of self-reported pain-related fear, pain inten-
fact, techniquesthat include forced extensions and rota- sity, disability, and physiological signs and symptoms.
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5. Conclusions [5]

From a review of the available literature on the as- el
sessment and treatment of non-specific thoracic pain [7]
by manual therapy procedures, no firm conclusions can
be drawn. In general, few studies on these topics were
found and among these even fewer were of high qual- (g
ity. Studies concerning some procedures of physical
examination, such as identification of vertebral levels,
assessment of segmental movement restriction and as-
sessment of segmental dysfunctions, showed good in-
trarater reliability, but poor interrater reliability. On-
ly the palpation for paravertebral tenderness showed
moderate reliability. However, no study evaluated the
validity of these assessment procedures.

Studies on mechanical effects of manipulation gave
discordantresults. Studies on clinical effects of manip-
ulation reported positive results in reducing symptoms,
increasing muscle activation, and improving ROM.
However, no study distinguished acute from chronic
patients and most studies had a short-term follow-up.
Whether manual therapy treatment is more effective [13)
than non-treatment, other treatments, or placebo, and
what treatment might be the most effective cannot be [14]
established. [15]

More studies in this specific field are required, par-
ticularly high quality studies that may discern between
acute, sub-acute and chronic patients, including sub-
groups of clearly defined patients, and clearly defining
the type of treatment applied (manipulation, mobiliza-
tion) and consequent results. Such studies should al-
low: (1) investigation of the validity and reliability of
assessment procedures; (2) investigation of the effec-
tiveness of manual therapy techniques; (3) comparison [19]
of the outcomes of different treatments and compari-
son of the outcome of treatment versus no-treatment or [20]
versus placebo.
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