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. _arions in Elbow Movement in
of Anmgonist Hyperactivity

— perspective on rebabilication of pa-
nd and WA_ ity presumes thal relaxation should be
of antagonists, | effective movement about a joint
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10 retrain the triceps muscle (n=8) or to receive con-
vent movement training (n=8). ldul:‘:xb groups participated in
jine and 10 Iratring sessions fnvolving requiring elbow extension
s incheded elbow extension

activity during

cally inbibit hyperactivity in muscles. [Wolf SI, Catlin PA, Blanton S, et al. Over-
mmmmhmmmwmnjmw
ity Phys Ther. 1994.74826-835

Key Words: Ce disorders. Elbow,
Approximately 5% of people older abnormal patterns of activity in op-
than 65 years will sustain a stroke, muscle groups crossing a
making cerebrovascular accident joint 334 Hypertonicity of an antago-

nist muscle group, however, has been
shown to be unrelated to decreased
isometric strength of the agonist mus-
cles” Therefore, inadequate recruit-
ment of the agonist, not the increased
activity of the antagonist, may be the
primary limitation 1© movement
poststroke.®

(CVA) a leading cause of disability, as
well as a major health and economic
problem 2 One factor traditionally
thought to limit recovery of function
afier CVA is hypenonicity, muscular
hyperactivity resulting from an cxag-
gerated, velocity-dependent siretch
reflex.24 In the presence of hyperto-
nicity, the normal agonist/antagonist
relationship is aliered, possibly due to
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changes may contribute 1o dysfunc- 3
tional movements. Alterations in body
or limb posturing may be associaicd
with rigidity (abnormally increased
nan: muscle activi-
ty), rather than hypertonicity.$* Afier
prolonged static length changes im-
posed by chrunic muscle hyperactiv-
iy, shortcning of muscles occurs,
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In this study, the gave informed consent 1o
variables were used 1 assess the effec were randomly assigned to either 3
mdmmmw izdbumuamw
dhuwmmshnAROMml’m group with for Brunnstrsm
speed of movement for funcrional task wﬂ(l‘:hl).'eadmcu!m
mmmmdh the reliability of patients
triceps muscle during isotonic contrac- anm:dugmlhel!nnmamm
tion, and mean EMG activity system. Each subject met the follow-
hmm\&jcdquhmucm ingsdnuimuinhdmof
tion of the triceps musde. secondary 1o CVA, with
nmesincemeﬂvurorhga—
Method the involved upper in
Bnmammsod:hw'm
Design and Sample 6 months the subject’s most
recent session of physical therapy or
A pretest. design wﬂmfmdrunpu
wﬂsu&uih\lhissmdy.'mehdqnv mﬂmﬁauxdmmpmeqﬂn-
variable was the strategy of facili- sia, visual field deficits, and
ation of the triceps musdle, either ceptive deficits in the involved elbow,
with or without EMG biofeedback and sbility to obtain 2t least 60 de-
training. Sixteen subjects, all of whom grees of passive shoulder fAexion and
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VO clion was made 10 normalize sion 3 scparme session
EMG values or to create ratios in following the last reament. The
which EMG data obtained from mus- mean of three values was recorded
cles within 3 hemiplegic limb would for each range of motion
be compared with homologous con- Fassive range of motion of the in-
muscles. The concerns ex- volved elbow was measured with the
pressed recently by Gowland and subject seated and with the shoulder
regarding the positioned in 0 degrees of flexion and
validity of procedures that sbduction. Active range of motion of
muscle activity in hemiplegic the involved elbow was measured
are in agreement with previous with the subject seaed and with the
wark ¢ but we believe their approach  invotved shoulder sbduceed and
of comparing w©
in homologous musdcs docs not and the clbow flexed 10 90 degrees.
appear more valid than s predeces-
sors. 23 Funthermore, our own past For acquired EMG and speed data,
clforts ™ at normalizing EMG data three measurements were: taken for
hyperacive muscles in patients cach task, for 3 1ol of nine measure-
with neurologic disorders ments per variable during each ses-
s0 much variance, with sandard devi-  slon. The mean value was calculased
ations oficn exceeding for cach task. The subjects were
values, that we serfously question the seated during these measurements,
value of applying this -um:m.mmuern;ns:
and flexed 10 approximately 60 de-
Interrater and intrarater reliabillly of  grees and the clbow flexed (0 80
measurements taken during the initial For speed measurements,
evaluation and subsequent measure- the arms of the
ment sessions were established and were affixed 10 each subject’s elbow,
throughout collecion  and the subject was then instructed 1©
at 100% agreement research-  mowe 25 fast as possible for each task.
ers. Range of motion measurements
were taken until three of the
within 3 degrees of each other were  triceps and biceps muscies during the
amained. The use of 2 templase en- functional tasks were taken separatcly
sured relisbility of electrode place- from speed measurements to mini-
ment for EMG measurements. mize the possibility that an obtrusive
used for measure  elecrogoniometer setup might impair
ment of speed was calibrated before natural fimb movement
each subject’s measurement session. strapped 10 subjects simultancously
The EMG unit was recording
Prior to engaging the unit, 3 standard the electrodes were in place, the:
nput voltage was peovided ‘measurement proocol was initisted
which EMG voltages were calibrated. on the Bioprompt program.' The
subjects were instrucied (0
Procedure three repetitions of each sk The
experimenter cued the subject
3asedine. Subjects who met the se- initiate each repetition “as st s you
~ction criteria proceeded 10 the first  can” while prompeing
f five baseline measurement ses- compuier 10 measurement
jons. All subjects were allowed to of the triceps and biceps musdie activ-
ractice three repetitions of each of ity. The contraction phase ended
e three elbow extension tasks, be- when the subject reached the end
inning with the least difficult (elbow range of active elbow exiension or
xiension) and progressing 1o the the target (ball). This contraction
nos: difficult (reaching task). phase was the inicrval across which
the EMG activity was averaged at a
feasurement of the dependent vari- rate of 128 samples per sccond.
bies occurred in random order for Speed of movement within subjects.
Il subjects during cach bascline ses- ‘was consistent;
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and suditory feedback provided by
the computer.

Within the context of each of the tash
subjects
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To ensure that the variabiliey ducing,
Ptscline measurements within cach 7
RrOUp was not greaer than the L

EMG activity for the exiension and the
% resisted exension tasks increased
25 expecied, afier
i
[
70
i
1 2 3 . S Postassrvestion|  The possibility of overcoming elbow
Basetine restrictions in the presendy
— — | through sgnis muse
= — activation was examined. By
———  the origina question conceming
Figure. Moan aciive mmowmewqmm Pprospeas of increasing
m-w.yq-h;:ﬁ“w across baseline and activity regardless of biceps muscle ¥
the results provide a 3
m framework for analyzing changes in>
vention scssions are shown in Table  muscle EMG activity for the resisted §
2 Mean EMG activity for the triceps cuension task (Tab. 5). Between-Group Compartsons
muscle during the elbow extension E
task and the resisted extension task Nonfeedback group. Mean haseline mﬁwwwmw
iy i ithin the comparisons of
feedback group (Tab, 4). The remain-  suled in ,.d.,,, Dadioe wicidise.
AROM and PROM (Tab. 4). Range of e conpomad 1
EMG activity for all tasks and mean ‘moton daa are displayed in the Fig-  the two groups prior 1o nerven
triceps muscle EMG activity for the ure. Mean triceps muscle EMG activity may
reaching task—did not yield sttisti- increased for the oaension and re- confidently anributed to the interved®
clly significant sisicd enension ks (Tab. 3% hoW-  Goas and no 1o group
correlations for this group were an cver, these changes were not signifi. presemt before intervention,
increase in mean biceps muscle EMG cane (Tab. 4). No oxher significant ing the changes that occurred from
activity with mean triceps muscle differences were found for the re- baseline t© postintervention revealed
EMG during the extension task  maining variables. Significant that feedback and nonfeedback train-
and gains In PROM (approaching 0" of  tions seen in this group were be. ing were both effective in improving
extension) with increases in triceps twoen mean biceps muscle EMG elbow cxension, but did not produce
activity, which increased with mean significandy different resuls.
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actve shoulder elevation as. Mean biceps muscle EMG aciiviey tasks withi,
well 35 elbow exension, there was during elbow exiension remained o exch group was
coavergence of the biceps and triceps Mmmmmumm
EMG values. The triceps mus- . correlations reveal men  Givn
T o bty e bl el ENG ctyIncresn e i e 20
creased and the biceps muscle values  with mean triceps muscle EMG actv.  speed when sebisiosor
Increased, Indicating more co- nmmﬁnm_mq) """""‘":*-uﬂqm‘n—
In each situstion, responses were normal cocontraction may have in- o
bsdorbmrovidin:orrdo o o on e gl cotod oy oo i A4
peated efforts. Blecrromyograpbic biceps muscle EMG activity lso ot canno e
vartability ocourred in the magnitude  related with improvements in AROM  correlations will require a far more
of responses across individuals Co- for group. This in- e dot accuisiion and
conraction 1n this losance refers 10 crease In range of mOUON WAHOUES  angiys pysiem than that used In thid
the of activiy reduction in the study. Oaly then
in opposing muscles and does ot biceps muscle funther defincates the  speeds truly be related 10 EMG acthv:
on latency or timing (00t contributing 10 move- ty s a fonction of the specific traing
mcassred in this saudy). ment restrictions. Changes may have
the overall acsivty, ncx the soquencing  tc propeties of the joi raiber than  Futurne Dirsctions.
of activly. in ceniral control over
Smilac In 03 may
The by Thilman and ‘conaider comparing the
mont is controversial, Under nocmal — co-workers™ in subjects poststroke. ‘of patients with acute versus chrons
o-contraction pro- stroke 10 beter delineate the roles d
vides the joint with greaser siabiliry, Limitations and viscoelastic propes:
when disal limb scgrmens ties in the development of
are free 10 move s Afier stroke, how.  The suudy had sevenl limitations, resrictons, Additional akcratives &
ever, cocontraction sbout the elbow should Include

the stody of aber gl foins ot

surement of joint sufincss, which

ayed abiliry 10 cease muscle activiey move a joint at 3
uring reciprocal movement, doc to lnformation avallable regarding lesion  specific angle, would help fo fusthe
sites was 1) The delineate neuromuscular versus bios;
power of the £ tests was low, oaly 30 mechanical changes. associsred with
Stuches thar have sempred fo down- based on 3 probability value of .05, hyperionichy. This measurement
train biceps muscies and uptzain ek high  would ako p
ascles y Be-  vant 10 the specific origins of the
e Tow, funther i
persists even after training. More studics are pecded on larger samples  the phenomena of yperactivity,
recently, of - 3 dmuvdhl,
the agoaise, not the presence of ab- &
normal co-contraction, has been muscle in individuals with dons
shown 10 be the limiting factor for chronic sroke. In addidon, five base-
maynot  Cilaical Impiications
have been adexuate 10 allow subjecs'
An inceease in usally Chinicatty, the resubs of this sty
due 0 the proximal sebilization that  ecessary Inida may
munt be sained 10 exiend the elbow  tion of n and
\onwart a target In spoce. This finding.  One postiniervention measurement  PROM; however, decreases in hyper-
suppons previous work using pri- session may ot be adequaic 1o res activity may oot sccompany this In-
of  fea tha may have crease tn
cocontraction verus aprocal sk occurred throughout the trestment treaument effor 10 increase arm func
vation for pesdenal subilty during  Explantions correl tion may be more effecive when
disal movement should be guarded becsuse the fiod.  focusing on
Ing of significant correlations acrom  recrultment rather than reduciing
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esricting the range 304 fukliy of  resulting in e or no caryver of  Th, the
] the downtraining cfect g e magpinide of

ot movements ¢ Biomer harical
changes arounxd the joint may follow, be impuicd theough "‘"““M""'V
lnchuding adhesions of isues, de- Data available 10 clinkcians for vahust.  recrultmens in elbow flexos and
reased tendon and soft tissue exien- ing the efficacy of EMG blofecriteck probongeed activiey during fast
whility, and devreasedd sarcomere: include measurements of passive dmlﬁahmumm
muamber and longgh 91 Consequendy,  rangs of motion (PROM), active range— mal coconeracion)
st CVA mavernent deficits may at of mocon (AROM), and EMG activi
first be dependent on disinhibition of  ty.™ Limits found in PROM help 10 Controversy 3
sclcrt muscle groups, but ultimacly — determine whether limiey in AROM ..,.u.,..:":.";.‘:.‘.’.",.i."‘.ﬁ'
may reult from biomechan-  are 3 resub of changes in the biome Impaicment for functional
fca) changss and impairexd rocu: propetics of op
ment of weakened muscles poscd (0 myoncurdl aberations The — empting 10 reduce hyperonus. =
NG peovide rscgies, sixch
Bectromyographic (EMG) biofeesd: on ‘opposieg J reatment
back §s 4 modaliry frequently used in Thus, with EMG
thee treatment of newromuscular during active clbow extension, triceps  biofeodback, have primarily
function 10 provide immediare visual  bracii muscle EMG measurcments on decreasing antagonist activity be-
and audinoey cues that represent will reflec agonist muscle activiry, toward agonist muscle
elfic muscle contracions ™49 The ‘whereas biceps brachil muscle EMG mﬂﬂ»%:ﬂ
© these  measurements , however,
subject may amempe 10 modify = ‘will show the amount s
fouhuck signals. Consequendy, EMG st actviy 2 the major cause of

fmeaoe control A tradiional trining. abilltes W Aficr sustalning 2 siroke, md:nu-ﬂduhenmnyw:
stratcgy of eclaxation of spaste mus- paticnes may have the capability 10 funciional

cuature (downtraining) followed by speed of mavement. Al hanced acrivity in spastic muscularurg
facilnation of weak or paretic may ahker mnl’?gol
larure (uprraining) has been advo- ered 1o be even w0 ENG feedback methods.

downtraining component may o Oeficit in patients with e appears 10 ladicae that
e nocessary. Downsraining A key problem of control may ot be of hyperactive mus-
may be eficive in reducing hyperac reflex ctivicy, bt rather incomplese  des may noc be 3 accessary
viry, but when followed by uptrain  but prolonged recruitmen: foe anaining active joint
ing. 4 ‘movement or function. A
initating treatment with functionally
orented tasks may be 3 bener thera-
peutic strategy for the patient who Is
SLW, 0. 2T, IPTA, i Prodesm e poststruke: In applying such a siral-
ne, of Medlcine, A, GA 30322 (LSA) gy, o0 would bypass
worek nction of downeraining 3 hyperactive
A Caln, B 1T, s Decer 3 Avscse Prokssoe, Diewionsof Ppsical Thergy, Degarumens o muscle in fivor of recruiting weaker.g
Wb Moo, ey Unimeraty Sch of M. i o
S (o, T, 5 Physcal Therapt. oy of ‘movemenss. .
o, Arlames GA 30322
el T, s S0 Pyl Therapies, Ganmnes: Hospis! Sy, Limrenceile. GA 246 The purpasc of this sudy was to §
= desermine the efficacy of upraining
W lebvrr, T, e Py T, Gedy Hshh yseem, Adurs GA 30395 bey i ]
15 Setieser, P, Is Seaf Physical Therapnt, fackson Memortal Howpeal, Misni, 71 33124 biceps muscle hyperonicity, using
o b Mo Letrer s ot feecback and nonfeedback para:
digma during goal-oriented move-
Herwwry Unersry School of Medicie ments. biofeed
Thin sty ack training was compared with
Modine practicing functional tasks in
Pana of thin sty were wapponed by NIXDS Grant N5 T6284 awartded 1w Or Woll e dncucr: of

7, 1998 22 194



Moan (£5D) (EMG) for
N oeknes and Ptivencrsion fo the Feedback Group
Dessiing
Post-
1 2 3 . '] Men
s
Trrea bachi MACk EMG 169641120 185441107  IMILI081  1IKIT 170550 i6nseiae 2020410827
Bopsbackmack M0 B10:330 7812355 87280 102200 10248 7gee0e 07145 i
Rester] oaweon ash ;
st mEcEMG 16713132 1736082 00021 163215 Vssagg jenso@  BEIISC
Boonbrac Meck EMG 8703405 BBOmB2  MJOSIM 8282045 Tsgagme B0t 9582354 Q
oo madeENG 17076 AN R0S5ET 1AW 11smards 2472190 1200274 ©
Bossbac mack EMG  424e775 12432431 15452781 1340870 12362640 13562130 12052062
48) and underwent  true o mean  surface and the olecranon. The bﬂ""“‘*':“‘“';“‘“)‘
scquure. (RMS) 10 DC conversion using  ground electrode, for each of the ::::'1 ﬁmhmm
2 2 millsccond time constant. B biceps and rieps musce clecrb "’"‘mmm
flex fabric sensors, silvertzed ‘was placed laserally over 5 )

Jectrodes with e besween the b ing the relative magnitude of co-
trode distances of less than 1 an, ceps and trceps muscles. Skin imped- ﬁmu‘mw-m
were secured on the bellics of the ance was reduced below 112 by "'0""". s tviog e mov
iceps and rhepe mucks. The b scrublsg he ki wih 2k e, Within 2 glven time period, we
ceps muscle electrodes were spraying. e T alics provids
2 the midpoire berween the amerior  Conductive: s.:;f;ﬁ s ot the srcrage sy Of
R e of the rceps and the muscles. Given the nterelectrode
the bicipiel fossa. The triccps muscle  mean
eloctrodes were placed st the mid- biceps muscles was measured. For all m;munn'M)mﬂ

BMG was prescat in surfaces, EMG activky was probably
point berween the posterior acmial asks, acvity iy it
and ot volume conducsed from the 2
antagonist 3!
Thaemacewical Innovasions loc, Newack N 714 ;
== » i
Table 3. Mean for ]
2 3 . 5 Mean ntervention
1
Exteraon task. 8
Tricsps brachi muscle ENG 12882976 167421374 15002087 1821421 010eN51 882278 080:12815
Bicaps brachs muscle EMG  10.48=5.48 0925605 102824 R 1912426 85523 a1 9492385
oo exderson sk
Trceos bract muscls EMG 13252628 15212155 180921344 168121217 108321098 16782267 225421278
Boeps brach muscle EMG 10592487 0262580 086242) T74z405 2612370 921210 9502430
Reaching task
Triceps tracri msclo EMG 118021040 16292009 14582007 MBO7E1B A MsA84 35210 15192580
Bloepe brachh muscle EMG 13842796 15372767 13962700 10112658 N 75a682 13012207 152521308
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4. Resulte of One-Sample ¢ Test for Within Group Compartues of the oy of the dissritnions of the data for
;":mmmtmlmnml xch dependent variabde in exch
proup was iesed by the Shapir
Fondoact Group Rortesdbach Group b
Mo Mesn Correlations of the dierences from
Change' t P O I P postierenton o mean bclioc
valucs were performed within b
PRange of mation proups using the Pearson Product
Pastve we _3@r e w0 -297 @ m&mc;m-:«'-‘f“
A 688 -a4m ot 4T 2000 02" nificance was st 31 an alpha &
At trceps beachi muace FMG .05 for all suistical 1655 }
[l u 260 o8 6R 18115 Regults [ 4
Aniste extenion ane 334 00 576 a2 ms -
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Fesswa exenson e s Zm 0@ QM 8o resments, thus confemt
Feachey lnsk 053 oS B 23 0Es 82 “"’"‘““_‘wdww
berween RIOUPS -
iy Lot w0 sample ¢ tests of diffcrence scorS
ey from baseline 10 poinierveri
Ly showed fors
any vartable. Ths, the amaunt of
puated i Two 0 four sexsions per ine, 2 two-sample f 138 W3S Per change was not related 10
P o bt bl and iy, formed on the mean of he e
Postincrvertion meassremcns of the for ach Iy Group Comparisons
ependenn variables were taken dur- Bl To s whesher the change from
Ing 3 separie session within 3 days of led Gomparison of the mean baseline 2%
{he 10t resement sexson. The proce- iicrent bewen
the o groups, 3 womple £168 B0y A2
sessions. ~ sane variables (Tab 4). Measure:
wores. ‘mins the
Data Ansiysis et of the five baseline values). The """"“3""*'"“:“""“‘“‘
' for this st i the square oo wcible oo d e
For each subjec, mean valicrwere  roce ol the F i K the of o o
calculated ar each session for the m’:“'l ¢ chan "‘W‘h d’e,
biceps and wicrys muscle EMG aciv- resohsion calcula
‘ty for cach task, and movement comprisons were made "‘"“""‘“’“’P’“"ﬂ?“ :
speed foe cach task. Al EMG mes- foc boeh foedback and nonfeedback 0  becatsse the reliabillry;
were. roups for each varizble. To 236655 o s question-
ously for each task. Additionally, mean the effioc of beth treacmenss, the post- able, h:""ﬂ*"ﬂh =
vakies for bascline nd postincrven- nated farther
ert determined compared with the mean values of
for all variables was baseline mezsurcments. n2
Uefinex) 35 3 decrease in mean AROM - whether both AROM and PROM afier EMG %
and PROM, with 0 degrees defined a5 m'lﬂmﬁwiﬂ %
full cxcnsion; » decresse in mean itin | Ngnibcant (Tab. 4). To funher illus ©
y uscle, 30 compenc) the trends across
for sessions for range.
riceps muscle. and an increase in o v Oosammple t1csg were O modon m dipleyed In the Figure.
mean speod. used 1o determine satisical Variabliry across baselines and Im-
cance for these comparisons. These: provement from baselines 1o postin-
To ases - ” tervention are represented. Mean
¢ be- EMG values 2pn and
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lmier) o changg

e superiof w the other. Ten wain- ¥ it esagor i
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10 distinguish feedback from nonfeed- dependent, Specifcally, Sw,hmmh,fm
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i) ey muscle EMG data (Tabs. 2 and 3)
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dent will then be responsible for choosing
in relation to applied anatomy and

fe approved by the instructor prior
e the article based on a peer
required to write an annotated

Asslgnment: Students will be assigned a body region. Each s
one aicle fiom peet reviewed journal using the virtual library in rel
Kinesioopy for the assigned hody region. Students must have the artic
10 submisslon of the annotated bibliography. The instructor w!l! -ppn;:
reviewed journal not content or relevance 10 topic. Students will then
bibliography on the approved articke

Date! Students need to turn in o hard copy of their research article for appraval on no later than Tuesday

10/08/19.
The Finl sssignment is DUE ON November 19, 201

Insinuctions: Students will consirct an annotated bibliography. An annotated bibliography is a lst of
citations of articles, books, and other publications on a paticular topic. Each citation is rol_lovyeﬂ byv- .
relatively brief paragraph that summarizes the source’s argument and other relevant material lllﬁll‘ld.l"l s
intended nudience, sources of evidence, and methodology. The assignment will be completed individually
and out of class.

The annotated bibliography consists of two elements:
1. “The citation in current AMA style format

2. The Annotation - The annotation should consist of one paragraph using whole complete
sentences in the third person and should be approximately 150-200 words in length. The assignment
should be typed, double spaced, in Times New Roman 12 font, 1" margin.

The annotation should include most, if not all, of the following:

Explanation of main purpose

Description of content

Focus of anicle

Relevance of topic

*  Type of intended udicnce

*  Evaluate its method, conclusion and/or reliability
*  Strengths/ weaknesses o biases

®  Your own brief impression of the work

Assessment: The assignment will be assessed according to the criteria identified in the grading rubric on
the sttached page.

*Onice all of the sunotated bibliograghics ure tumed in the instrictin will be responsible for ¢

anotacd bibliography, which will e Eiven to the students, ompiling a compechensive



Student Name . ith Lab
PTA 1401 Applied Anatomy and Kinesiology with L

LLRN. d
Sample

This is a sample of at. oy,

1. Waters, Eric. Suggestions From the Field for Return to Sports Participation Following
Anterior Cruciate Ligament Reconstruction, ] Orthop Sports Phys Ther, 2012; 42.4, 326-

36. Retrieved From http://s jospt.orwi iclelD.2737.type. 2article_detail.asp

Eric Waters’s, in his 2012 article “Suggestions From the Field for Retum to Sports
Participation Following Anterior Cruciate Ligament Reconstruction” concentrates on the
treatment of ACL injuries. He supports this by setting examples of specific exercises that treat or
prevent ACL injuries, His purpose is to show how treatment works with an ACL injury and
explain how to prevent it, in order for others to educate themselves with the study that he has
done. His intended audience is physical therapists, doctors. physicians, and athletes.

Water's article is relevant to my topic because he focuses on rehabilitation of athletes.

Stating, “Preparing a basketball player for an effective retum to play requires that the final and

most ional phase of the ilitation program a thorough protocol based on

exercises that maintain proper lower extremity ali hroughout all th

scenarios of a basketball game,” (333) he exemplifies that it is important to perform certain

exercises in order to compete at the best ability.



