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Abstract
Background: The use of Applied Kinesiology techniques based on manual muscle tests relies on
the relationship between muscles and acupuncture meridians. Applied Kinesiology detects body
dysfunctions based on changes in muscle tone. Muscle tonification or inhibition within the test
setting can be achieved with selected acupoints. These acupoints belong to either the same
meridian or related meridians. The aim of this study is to analyze muscle sedation and tonification
by means of surface electromyography.

Methods: Manual muscle tests were carried out using standard Applied Kinesiology (AK)
techniques. The investigation included basic AK procedures such as sedation and tonification with
specific acupoints. The sedation and tonification acupoints were selected from related meridians
according to the Five Elements. The tonification effect of these acupoints was also tested while
interfering effects were induced by manual stimulation of scars. The effects of selective neural
therapy, i.e. individually tested and selected anesthetic agent, for the treatment of scars were also
studied. The characteristics of muscle action were documented by surface electromyographys
(sEMG).

Results: The sEMG data showed a diminution of signal intensity when sedation was used. Graded
sedation resulted in a graded diminution of signal amplitude. Graded increase in signal amplitude
was observed when antique acupuncture points were used for tonification. The tactile stretch
stimulus of scars localized in meridian-independent places produced diminution of signal intensity
on a reference muscle, similar to sedation. These changes, however, were not corrected by
tonification acupoints. Correction of these interferences was achieved by lesion specific neural
therapy with local anesthetics.

Conclusion: We demonstrated the central working principles, i.e. sedation and tonification, of
Applied Kinesiology through the use of specific acupoints that have an influence on manual muscle
tests. Sedation decreases RMS signal in sEMG, whereas tonification increases it. Interfering stimuli
from scars were corrected by selective neural therapy.
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Background
The basic examination technique used in Applied Kinesi-
ology (AK) is a manual muscle test [1]. Applied Kinesiol-
ogy is a system of evaluating body reactions to different
stimuli that interact with the nervous system [2]. Recent
reviews highlight historical, practical and methodological
aspects of manual muscle testing [3-5]. During the devel-
opment of AK [1], Goodheart described an association
between meridians and individual muscles. The sedation
and tonification acupoints of the corresponding meridian
were used in a similar way as in acupuncture. These effects
are based on the relations defined by the Five Elements
(wuxing): Water (shui), Wood (mu), Fire (huo), Earth (tu)
and Metal (jin) (Table 1). Tonification is based on the
generating or mother-child relation, i.e. the sheng cycle
[6]. Sedation is based on the inverse or child-mother rela-
tion [6]. In clinical practice, the use of these acupoints
induces changes in the strength of the muscle being exam-
ined which can be perceived by the examiner as well as by
the patient. When sedation is applied, muscle tone will
diminish; when tonification is applied, muscle tone will
increase.

A further development of AK was made by Burtscher et al.
[7] leading to a technique called AK meridian therapy
(AKMT). While the name AKMT is similar to that of Good-
heart [1] and Walther [2], Burtscher expands the regula-
tory possibilities of AK through the use of element
acupoints of associated meridians according to the Five
Elements [6] in order to achieve sedation or tonification
(Table 2).

While there is abundant literature on the use of manual
muscle tests for the evaluation of musculoskeletal disor-
ders, only few studies have evaluated the effects of acu-
puncture on muscle function in clinical situations similar
to those of AK. Costa and de Araujo [8] recently described
the local effects of acupuncture on the tibialis anterior
muscle. By needling the ST36 and SP9 acupoints, they

observed a diminution of root mean square (RMS) signal
of the tibialis anterior.

Since 2003, we have used the AKMT techniques for the
evaluation of musculoskeletal diseases at our institute
(WOMED, Innsbruck Austria), and used surface electro-
myography (sEMG) to investigate the functional correla-
tions between manual muscle tests and AKMT points. The
aim of this article is to report these sEMG data.

Methods
Subjects
Typical cases with an indicator muscle that presents a nor-
mal tone were selected. Both tonification and sedation
were applied as needed. This evaluation included six
adults without clinical evidence of disease. Four subjects
were medical students and two were medical doctors. All
gave informed consent. The first four subjects presented
no surgical scars, while the last two had surgical scars. One
had abdominal surgery for the correction of chryp-
torchidism, inguinal hernia (on the right side) and varic-
ocele (on the left side). The other presented a T-shaped
scar on the right shoulder (deltoideus muscle).

AKMT examination – sedation and tonification
In this study, we tested the rectus femoris muscle only in
order to limit the use of acupoints to those of the associ-
ated meridian, i.e. the Small Intestine (SI) meridian. The
test procedure was as described by Walther [2]. Further
clinical guidelines were recently provided by Schmitt and
Cuthbert [4]. The test was carried out when the subject
laid supine with the right leg flexed at the knee (90°). The
AK test evaluated a transitory state called 'quality of resist-
ance' [9], which required a coordinated start of the proce-
dure where the examiner applies pressure on the tested
muscle, while the subject attempted to maintain this
'resistance'. The state of resistance was recorded with
superficial electromyography (sEMG). To demonstrate
the principles of sedation and tonification of Applied

Table 1: Mother-and-child Five Element acupoints of Chinese medicine and associated muscles according to Applied Kinesiology

Meridian Element Mother acupoint
~tonification

Child acupoint
~sedation

Associated muscles

Lung Metal LU9 LU5 Deltoids, Serratus anterior
Large intestine Metal LI11 LI2 Hamstrings, Tensor fascia lata
Stomach Earth ST41 ST45 Pectoralis major clavicular, Sternocleidomastoideus
Spleen Earth SP2 SP5 Latissimus dorsi
Heart Fire HT9 HT7 Subscapularis
Small intestine Fire SI3 SI8 Rectus abdominis, Rectus femoris
Urinary bladder Water UB67 UG65 Peroneus, Tibialis anterior
Kidney Water KI7 KI1 Iliopsoas
Pericardium Fire PC9 PC7 Gluteus medius, Gluteus maximus, Piriformis, Adductors
Triple heater Fire TH3 TH10 Teres Minor, Infraspinatus
Gall bladder Wood GB43 GB38 Popliteus
Liver Wood LV8 LV2 Pectoralis major sternal, Rhomboids
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Kinesiology Meridian Therapy (AKMT), we applied gentle
digital pressure for about two seconds on specific acu-
points of the SI meridian. Gentle pressure was the pres-
sure that the examiner needed to feel the medium level
pulse position [10]. According to the theory of the Five
Elements [7], the tonification acupoint is SI3 (Wood) and
the sedation acupoint is SI8 (Earth). Furthermore, seda-
tion was achieved via the element acupoint of the son

meridian (ST36) or grandparent meridian (BL66). The
same principles apply to tonification procedures leading
to the use of the element acupoint of the mother meridian
(GB41) or grandchild meridian (LI1).

In the analysis of sedation, three subjects were studied. In
the first subject, simple sedation was done via only the SI8
acupoint. In the second and third subjects, a sedation row

Effect of the sedation acupoint SI8 on sEMG signal of the rectus femorisFigure 1
Effect of the sedation acupoint SI8 on sEMG signal of the rectus femoris. The signal amplitude during the initial mus-
cle test was 400 μV; after sedation the amplitude decreased to 250 μv.

Table 2: Strategy for tonification or sedation based on Applied Kinesiology meridian therapy

Within the same meridian Acupoints from related meridians

Tonification Tonification acupoint = 
Sheng cycle

Support Grandchild-
grandparent

Element acupoint of the 
generating meridian

Element acupoint of the 
grandchild meridian

Sedation Sedation acupoint
Child-mother

Control acupoint grandparent-
grandchild

Element acupoint of the son 
meridian

Element acupoint of the 
grandparent
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was carried out via the SI8, ST36 and BL66 acupoints. In
the tonification study, GB41 and LI1 acupoints were used.
A rest interval of ten seconds between procedures was
applied during the repeated tests of the rectus femoris.
Preliminary sEMG studies showed that repeated measures
had a variation of 5–8% of the resting RMS values. If the
rest interval between tests is less than ten seconds, muscle
weakness will be induced leading to a diminution of the
RMS values. The patients with scars were examined under
manipulation conditions. The initial muscle tone was
recorded prior to scar manipulation, followed by a stretch
stimulus of each scar (3–4 seconds) and repeated manual
testing of the muscle together with sEMG recording.

Clinical evaluation and treatment of scars
The clinical examination of the scars was performed with
a dynamic challenge (stretching) based on AK techniques.

In this setting a normotone muscle was used as an indica-
tor. A positive test was when the dynamic stretch chal-
lenge had produced a change in the tonicity of the
indicator muscle (either weakness or increased tone). The
same challenge was repeated for the selection of the
appropriate neural therapy (NT) agent which was held in
the hand of the examiner during the challenge. In the eval-
uation of selective NT, the following anesthetic agents
were considered: bupivacaine 0.25%, mepivacaine 0.5%,
mepivacaine 2.0%, procaine 1.0%, lidocaine 0.5% and
lidocaine 1%. The appropriate NT agent was one that
eliminated the effect of the dynamic challenge. For hard-
ened, hypertrophic scars, a local therapy with zinc oxide
cream [11,12] was done prior to NT (Zinksalbe, Gall
Pharma, Judenburg, Austria). The zinc cream was used 2–
3 times per day for at least two weeks. The scars were
treated with the cream with digital pressure applied along

Effect of the sedation acupoints SI8, ST36 and BL66 on the sEMG signal of the rectus femorisFigure 2
Effect of the sedation acupoints SI8, ST36 and BL66 on the sEMG signal of the rectus femoris. The signal ampli-
tude during the initial muscle test was 150 μV; sequential use of sedation acupoints reduced the amplitude to 120, 110 and 114 
μV.
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the axis of the scar as well as in a tangential orientation.
Once the scars showed a softer consistence, the test for
selective NT was completed.

Surface electromyography (sEMG) analysis
For the sEMG analysis, the initial tone of the indicator
muscle was recorded first. The influence of the acupoints
mentioned above was tested with gentle digital pressure
applied for two seconds on each acupoint and the sEMG
recording repeated. sEMG was carried out with a 4-chan-
nel Bagnoli™ Desktop EMG System (Delsys, Boston, MA,
USA). Data analysis was performed with the root mean
square (RMS) calculated for each recording. Finally the
data were reported as signal amplitude (EMGworks Anal-
ysis 3.6; Delsys, Boston, MA, USA).

Results
Figures 1, 2, 3, 4, 5 and 6 show amplitude graphs of the
sEMG data of each of the selected procedures. Table 3 dis-
plays the acutal RMS data obtained in each procedure. The
dimension of RMS signal change following sedation, ton-
ification or scar manipulation was greater than the basal
value for repeated measures at ten seconds interval (varia-
tion 5–8%). In each graph the right inset shows the initial
muscle signal on the left-most column.

The most common and basic situation in AK, i.e. the use
of the sedation acupoint within the same meridian (SI8),
led to a diminution of signal amplitude (Figure 1). A more
graded pattern of response was observed when other
sedating acupoints were used (Figures 2 and 3). Each sub-

Effect of the sedation acupoints SI8, ST36 and BL66 on the sEMG signal of the rectus femorisFigure 3
Effect of the sedation acupoints SI8, ST36 and BL66 on the sEMG signal of the rectus femoris. The signal ampli-
tude during the initial muscle test was 120 μV; sequential use of sedation acupoints reduced the amplitude to 115, 50 and 40 
μV.
Page 5 of 9
(page number not for citation purposes)



Chinese Medicine 2009, 4:9 http://www.cmjournal.org/content/4/1/9
ject showed, however, an individual response pattern. In
the tonifying procedure, a constant increase in signal
amplitude was recorded (Figure 4).

In subject 5, manual stretch stimulus of each of the three
abdominal scars tested led to a diminution of signal
intensity of the rectus femoris (Figure 5). Correction of
this sedating effect could not be achieved by the use of
tonification acupoints. In such situations, selective NT (a
specific anesthetic agent for each scar) [13] was carried out
as needed. In our routine work, mostly for treating hyper-
trophic scars, the three most commonly used agents are
procaine, mepivacaine and lidocaine, in 34.8%, 30.4%
and 26.1% of cases (n = 115) respectively (time period
2002–2005). The selective NT was carried out effectively
in subject 6. Manipulation of the two shoulder scars pro-
duced initially a diminution of the RMS signal. Already

ten minutes after NT, scar manipulation did not alter the
muscle tone. Surprisingly, the 'new' basal RMS value
improved compared to the initial basal value (Figure 6).

Discussion
Caruso and Leisman described the AK test as one that eval-
uates a transitory state named 'quality of resistance' [9].
The sEMG analyses we did support this notion of change
in the 'quality of resistance', i.e. diminution of RMS
amplitude under sedation and the opposite during tonifi-
cation. These effects can be achieved via acupoints of the
same meridian or of associated meridians according to the
theory of the Five Elements. The use of additional acu-
points of tonification or sedation show slight differences
in the absolute RMS signals; however the use of sEMG is
not mandatory for clinical practice. Experienced AK prac-
titioners can still rely on the good practice for conducting

Effect of the use of tonification acupoints GB41, and LI1 on the dynamics of the right rectus femorisFigure 4
Effect of the use of tonification acupoints GB41, and LI1 on the dynamics of the right rectus femoris. The signal 
amplitude during the initial muscle test was 85 μV; sequential use of tonification acupoints increased the amplitude to 102 and 
115 μV.
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manual muscle tests [4]. In a similar study based on AK
principles, Zampagni et al. [14] used a tailor-made device
equipped with a load cell in order to evaluate the strength
of the tensor fascia lata in different conditions. The
changes in the recorded signals are in agreement with the
principles of AK in relation to sedation and tonification.

It must be stressed that the conduct of manual muscle
tests must follow good practice guidelines in order to
obtain reliable results [4]. The combination of manual
muscle testing and acupuncture principles results in a
unique and simple examination procedure when com-
pared with other methods such as electroacupuncture
[15], laser acupuncture [16] or computer-based meridian
diagnosis [17,18]. In clinical practice, changes of the
'quality of resistance' of the test muscle are also felt by the
patient. Understanding the examination procedure adds a

psychological dimension to the treatment [19]. Manual
contact and interaction has the potential of improving the
patient-doctor communication [20].

According to a recent study by Costa and de Araujo, func-
tional changes of the tibialis anterior muscle can be
induced via needling ST36 and SP9 acupoints [8]. We
would like to offer an acupuncture-based interpretation of
their results. According to AK, the tibialis anterior muscle
corresponds to the Bladder meridian. The sedating effect
of ST36 corresponds to the grandparent relation between
the ST and BL meridians. The sedation effect seen when
SP9 was needled could be explained by the inner-outer
relation that exists between these two acupoints. Accord-
ing to AKMT [7], the needling of inner-outer related
meridians will reinforce the complementary partner, in
this case ST36, which then shows effects corresponding to

Interfering – sedating effect of abdominal scar stimulation on the dynamics of the right rectus femorisFigure 5
Interfering – sedating effect of abdominal scar stimulation on the dynamics of the right rectus femoris. The sig-
nal amplitude during the initial muscle test was 450 μV; sequential stretch stimulation of three different abdominal scars dimin-
ished the amplitude to 280, 300 and 370 μV respectively. This effect could not be reversed by tonification acupoints.
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Beneficial effect of selective NT on the dynamics of the right deltoideusFigure 6
Beneficial effect of selective NT on the dynamics of the right deltoideus. The signal amplitude during the initial mus-
cle test was 195 μV; sequential stretch stimulation of two different scars on the shoulder diminished the amplitude to 142 and 
166 μV. This negative effect could be reversed selective NT. The resulting signal amplitude was higher (232 μV) than the initial 
value.

Table 3: Percentage change of the initial RMS values following either sedation or tonification based on AKMT.

Subject Initial signal Sedation

in μV SI 8 ST 36 BL 66
1 400 62.5%
2 150 80% 73.3% 76%
3 120 95.8% 41.7% 33.3%

Initial signal Tonification
GB 41 LI 1

4 85 120% 135%

Sedating interference through manipulation of three different abdominal scars
Initial signal Scar 1 Scar 2 Scar 3

5 450 62.2% 66.7% 82.2%

Therapeutic influence of neural therapy of scars
Initial signal Scar 1 Scar 2 Scar 1 after NT

6 185 76,8% 89,7% 125,4%

The sedation influence of scar manipulation is also shown. Repeated sEMG measures showed a variation of 5 to 8%.
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the grandparent relation between ST and BL. We feel that
this explanation based on principles of Chinese medicine
is more appealing than the term 'reflex loop' used by Cas-
tro and de Araujo in their publication.

The role of scars
Some studies have suggested an intimate relation between
muscular and fascial structures [21,22]. Scars would alter
the integrity of these structures [23]. The skin and the
underlying anatomical structures require a smoothly func-
tioning sliding system [24,25], and at a deeper level, skin
contact with the underlying fascia is a central event of
structural and functional integrity [26]. The present study
provides an example of the interaction of scars with the
manual muscle test. In our clinical experience, we observe
that the use of zinc oxide with selective NT can overcome
this situation. The relevance of this procedure is that of
eliminating interfering influences on superficial force
transmission through the fasciae [24,25,27,28].

Conclusion
Traditional acupuncture concepts of tonification and
sedation are applicable to clinical studies based on man-
ual muscle techniques of AK. Tonification leads to an
improved function of any meridian while sedation
reduces the excess. In terms of muscle signals derived from
sEMG, signals increase in tonification and decrease in
sedation. Surgical scars can cause interferences in manual
muscle tests as well as in muscle tone and require treat-
ment by means of selective NT.

Abbreviations
AK: Applied Kinesiology; AKMT: Applied Kinesiology
meridian therapy; NT: neural therapy; RMS: root-mean-
square; sEMG: surface electromyography.

Competing interests
The authors declare that they have no competing interests.

Authors' contributions
Both RM and HM designed the study and wrote the man-
uscript. RM performed the sEMG studies. Both authors
read and approved the final version of the manuscript.

Acknowledgements
The work was funded by WOMED, Innsbruck, Austria and by the Interna-
tional Society for Applied Kinesiology Austria (ICAK-A).

References
1. Gin RH, Green BN: George Goodheart, Jr., D.C., and a history

of applied kinesiology.  J Manipulative Physiol Ther 1997,
20:331-337.

2. Walther DS: Applied Kinesiology 2nd edition. Pueblo: Systems DC,
USA; 2000. 

3. Cuthbert SC, Goodheart GJ Jr: On the reliability and validity of
manual muscle testing: a literature review.  Chiropr Osteopat
2007, 15:4.

4. Schmitt WH Jr, Cuthbert SC: Common errors and clinical guide-
lines for manual muscle testing: "the arm test" and other
inaccurate procedures.  Chiropr Osteopat 2008, 16:16.

5. Gerz W: Lehrbuch der Applied Kinesiology (AK) in der naturheilkundlichen
Praxis 2nd edition. München, Germany: AKSE; 2001. 

6. Hicks A, Hicks J, Mole P: Five Element Constitutional Acupuncture 1st
edition. Edinburgh, UK: Churchill Livingstone; 2004. 

7. Burtscher E, Eppler-Tschiedel M, Gerz W, Suntinger A: AK Meridian-
therapie (AKMT) 1st edition. München, Germany: AKSE; 2003. 

8. Costa LA, de Araujo JE: The immediate effects of local and adja-
cent acupuncture on the tibialis anterior muscle: a human
study.  Chin Med 2008, 3:17.

9. Caruso W, Leisman G: The clinical utility of force/displacement
analysis of muscle testing in applied kinesiology.  Int J Neurosci
2001, 106:147-157.

10. Maciocia G: Diagnosis in Chinese Medicine. A comprehensive guide Edin-
burgh, UK: Churchill Livingstone; 2004. 

11. Henkin RI: Editorial: Zinc in wound healing.  N Engl J Med 1974,
291:675-676.

12. Hsu JM, Anthony WL: Effect of zinc deficiency and repletion on
thymidine metabolism.  Clin Chem 1975, 21:544-550.

13. Moncayo R, Moncayo M, Moncayo H: Entspannungstherapie mit-
tels Akupressur und Augenbewegungen. Ergebniskontrolle
durch Applied Kinesiology Methoden.  Dt Ztschr f Akup 2006,
49:19-26.

14. Zampagni ML, Corazza I, Molgora AP, Marcacci M: Can ankle
imbalance be a risk factor for tensor fascia lata muscle weak-
ness?  J Electromyogr Kinesiol 2008 in press.

15. Ulett GA, Han S, Han JS: Electroacupuncture: mechanisms and
clinical application.  Biol Psychiatry 1998, 44:129-138.

16. Whittaker P: Laser acupuncture: past, present, and future.
Lasers Med Sci 2004, 19:69-80.

17. Colbert AP, Hammerschlag R, Aickin M, McNames J: Reliability of
the prognos electrodermal device for measurements of elec-
trical skin resistance at acupuncture points.  J Altern Comple-
ment Med 2004, 10:610-616.

18. Pearson S, Colbert AP, McNames J, Baumgartner M, Hammerschlag
R: Electrical skin impedance at acupuncture points.  J Altern
Complement Med 2007, 13:409-418.

19. Borys B: [Psychology in contemporary medicine].  Pol Merkur
Lekarski 2008, 25(Suppl 1):35-39.

20. Teutsch C: Patient-doctor communication.  Med Clin North Am
2003, 87:1115-1145.

21. Xie Y, Li H, Xiao W: Neurobiological mechanisms of the
meridian and the propagation of needle feeling along the
meridian pathway.  Sci China C Life Sci.  1996, 39(1):99-112.

22. Huang Y, Yuan L, He ZQ, Wang CL: [Study on the meridians and
acupoints based on fasciaology: an elicitation of the study on
digital human being].  Zhongguo Zhen Jiu 2006, 26:785-788.

23. Brissett AE, Sherris DA: Scar contractures, hypertrophic scars,
and keloids.  Facial Plast Surg 2001, 17:263-272.

24. Kawamata S, Ozawa J, Hashimoto M, Kurose T, Shinohara H: Struc-
ture of the rat subcutaneous connective tissue in relation to
its sliding mechanism.  Arch Histol Cytol 2003, 66:273-279.

25. Guimberteau JC, Sentucq-Rigall J, Panconi B, Boileau R, Mouton P,
Bakhach J: [Introduction to the knowledge of subcutaneous
sliding system in humans].  Ann Chir Plast Esthet 2005, 50:19-34.

26. Becker RF: The meaning of fascia and fascial continuity.  Oste-
opath Ann 1975, 3:8-32.

27. Huijing PA, Baan GC: Extramuscular myofascial force transmis-
sion within the rat anterior tibial compartment: proximo-
distal differences in muscle force.  Acta Physiol Scand 2001,
173:297-311.

28. Maas H, Baan GC, Huijing PA: Intermuscular interaction via
myofascial force transmission: effects of tibialis anterior and
extensor hallucis longus length on force transmission from
rat extensor digitorum longus muscle.  J Biomech 2001,
34:927-940.
Page 9 of 9
(page number not for citation purposes)

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9200049
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9200049
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17341308
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17341308
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=19099575
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=19099575
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=19099575
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=19094211
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=19094211
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=19094211
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11264916
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11264916
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=4851597
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=1116288
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=1116288
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=18455436
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=18455436
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=18455436
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9646895
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9646895
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15349795
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15353016
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15353016
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15353016
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17532733
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=19025047
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14621334
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8760476
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8760476
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8760476
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17165500
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17165500
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17165500
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11735059
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11735059
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14527168
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14527168
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14527168
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15695007
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15695007
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11736692
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11736692
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11736692
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11410176
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11410176
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11410176

	Abstract
	Background
	Methods
	Results
	Conclusion

	Background
	Methods
	Subjects
	AKMT examination - sedation and tonification
	Clinical evaluation and treatment of scars
	Surface electromyography (sEMG) analysis

	Results
	Discussion
	The role of scars

	Conclusion
	Abbreviations
	Competing interests
	Authors' contributions
	Acknowledgements
	References

