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Abstract
Background:  The  trapezius  is  an  extensive  muscle  subdivided  into  upper,  middle,  and  lower
parts. This  muscle  is  a  dominant  stabilizer  of  the  scapula,  normally  operating  synergistically  with
other scapular  muscles,  most  notably  the  serratus  anterior.  Altered  activation,  poor  control,
or reduced  strength  of  the  different  parts  of  the  trapezius  have  been  linked  with  abnormal
scapular  movements,  often  associated  with  pain.  Several  exercises  have  been  designed  and
studied that  specifically  target  the  different  parts  of  the  trapezius,  with  the  goal  of  developing
exercises that  optimize  scapular  position  and  scapulohumeral  rhythm  that  reduce  pain  and
increase function.
Methods:  This  paper  describes  the  anatomy,  kinesiology,  and  pathokinesiology  of  the  trapezius
as well  as  exercises  that  selectively  target  the  activation  of  the  different  parts  of  this  complex
muscle.
Conclusions:  This  review  provides  the  anatomy  and  kinesiology  of  the  trapezius  muscle  with  the
underlying  intention  of  understanding  how  this  muscle  contributes  to  the  normal  mechanics  of
the scapula  as  well  as  the  entire  shoulder  region.  This  paper  can  guide  the  clinician  with  planning
exercises  that  specifically  target  the  different  parts  of  the  trapezius.  It  is  recommended  that
this paper  be  read  as  a  companion  to  another  paper:  Kinesiologic  considerations  for  targeting
activation  of  scapulothoracic  muscles  ---  part  1:  serratus  anterior.
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Figure  1  The  3  parts  of  the  trapezius  muscle.  The  posterior
deltoid is  also  illustrated.  Note  that  the  red  arrow  shows  the
line of  action  of  the  upper  trapezius  muscle.
Reproduced  with  permission  from  Neumann  DA,  Kinesiology  of
the Musculoskeletal  System:  Foundations  for  Rehabilitation,  3rd
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ntroduction

capular  position,  stability,  and  control  play  an  important
ole  in  the  strength  and  integrity  of  shoulder  movement.
hese  elements  are  highly  dependent  on  the  interplay  of
everal  scapulothoracic  muscles.  The  serratus  anterior  and
rapezius  constitute  the  main  force  couple  acting  at  the
capula.  Weakness  or  improper  activation  of  the  scapular
tabilizers  can  alter  scapular  positioning  and  mechanics.
his  paper  is  part  2  of  a  companion  paper.1 Part  1  reported
inesiologic  and  therapeutic  considerations  for  targeting  the
ctivation  of  the  serratus  anterior.  This  review  paper  will
ake  a  similar  approach  to  describe  the  therapeutic  applica-
ions  to  the  trapezius  muscle.  As  a  background,  this  review
ill  also  present  the  anatomy,  kinesiology,  and  pathokinesi-
logy  of  this  complex  muscle.

natomic considerations

he  trapezius  is  the  most  visually  prominent  and  superficial
f  all  scapulothoracic  muscles  (Fig.  1).  This  extensive  mus-
le  is  subdivided  into  upper,  middle  and  lower  parts.2 The
pper  trapezius  arises  from  the  occiput,  superior  nuchal  lig-
ment,  and  spinous  processes  from  vertebra  as  low  as  C6,
ith  most  fibers  descending  near  vertically  to  attach  to  the
osterior  border  of  the  distal  third  of  the  clavicle.  The  mid-
le  and  lower  trapezius  originate  from  the  spinous  processes
f  C7  through  T12.  The  horizontally  running  middle  trapez-
us  attaches  to  the  acromion  and  spine  of  the  scapula,  while
he  lower  trapezius  runs  obliquely  superiorly  to  attach  to
he  medial  base  of  the  scapular  spine.  As  noted  in  Fig.  1,
he  different  parts  of  the  trapezius  have  distinctly  differ-
nt  fiber  directions,  hence  explaining  the  muscle’s  multiple
ctions.

The  trapezius  receives  its  primary  motor  innervation  from
he  spinal  accessory  nerve  (cranial  nerve  XI).2 Sensory  inner-
ation  is  received  from  branches  of  nerve  roots  C2,  C3  and
4.  The  spinal  accessory  nerve  courses  obliquely  inferiorly
etween  the  posterior  border  of  the  mid  portion  of  the
ternocleidomastoid  and  anterior  border  of  upper  trapez-
us.  Injury  to  the  relatively  vulnerable  nerve  may  cause
aralysis  or  marked  weakness  of  both  the  trapezius  and
ternocleidomastoid  muscles.  Isolated  trapezius  weakness
ypically  results  in  a  ‘‘drooping’’  of  the  shoulder  girdle
i.e.,  depressed  and  protracted  scapula  and  clavicle),  cou-
led  with  excessive  downward  rotation  of  the  scapula.3,4

he  shoulder  girdle  loses  its  essential  source  of  muscular
tabilization,  potentially  leading  to  subluxation  of  the  gleno-
umeral  and  sternoclavicular  joints  if  the  condition  remains
hronic.5

unctional considerations

ltimately,  the  specific  movements  caused  by  contraction  of
he  trapezius  are  based  on  which  attachment  points  of  the
uscle  are  held  most  fixed  (rigid).  For  example,  with  a  rel-

tively  fixed  craniocervical  region,  upper  trapezius  elevates

nd  retracts  the  clavicle;  with  a  relatively  fixed  clavicle,
pper  trapezius  contributes  to  craniocervical  extension  and
ateral  flexion.  Other  similar  examples  can  be  applied  to
iddle  and  lower  trapezius.  With  the  scapula  held  relatively
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d, Elsevier,  2017.

xed,  middle  trapezius  laterally  flexes  and  contralater-
lly  rotates  the  thoracic  spine;  with  the  thoracic  spine
eld  fixed,  middle  trapezius  retracts  and  externally  rotates
within  the  horizontal  plane)  the  scapula.6 As  a  final  example
ased  on  this  logic,  with  the  scapula  fixed,  lower  trapez-
us  laterally  flexes  the  lower  thoracic  spine;  with  the  spine
eld  fixed,  lower  trapezius  externally  rotates  the  scapula
nd  depresses  the  shoulder  girdle,  and  (with  assistance  of
erratus  anterior  and  upper  trapezius)  upwardly  rotates  the
capula.7,8

The  trapezius  and  serratus  anterior  act  synergistically  to
roduce  many  actions  of  the  scapula  or  clavicle  (Fig.  2),  typ-
cally  associated  with  flexion  or  abduction  of  the  shoulder.
rom  a  broad  functional  perspective,  the  trapezius  may  be
onsidered  a dominant  stabilizer  of  the  scapula,  while  the
erratus  anterior  a  dominant  mover  of  the  scapula,  although
onsiderable  overlap  exists  in  these  generalized  functions.
As  the  arm  is  elevated  during  abduction  or  flexion,  the
capula  upwardly  rotates,  internally/externally  rotates,
nd  posteriorly  tilts.9---13 By  far,  upward  rotation  is  the  most
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Figure  2  Lines  of  action  of  selected  scapulothoracic  muscles  are  depicted  by  red  large  straight  arrows  (UT:  upper  trapezius,
MT: middle  trapezius,  LT:  lower  trapezius,  SA:  serratus  anterior).  The  muscles  are  shown  contributing  to  clavicular  elevation  (A),
clavicular retraction  (B),  scapular  external  rotation  (C),  scapular  upward  rotation  (D),  and  scapular  posterior  tilt  (E)  during  shoulder
flexion. Internal  moment  arms  for  muscles  are  shown  as  a  solid  line  from  the  axis  of  rotation  to  the  line  of  action  of  each  muscle.
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Dashed lines  indicate  a  right-angle  intersection  between  musc
the sternoclavicular  axis,  located  near  the  manubrium,  and  the

obvious  and  extensive  motion,  which  can  be  verified  by
palpating  the  path  of  movement  of  the  inferior  angle  of
the  scapula.  Other  more  subtle  accessory  motions  refine

the  position  of  the  scapula  as  it  upwardly  rotates.  Simulta-
neous  with  the  upward  rotation,  for  example,  the  scapula
internally  or  externally  rotates,  depending  of  the  plane  of

A
s
a

ine  of  action  and  its  moment  arm.  Note  two  axes  of  rotation:
mioclavicular  axis,  located  near  the  acromion.

rm  elevation  and  portion  of  the  range  of  motion.11 Internal
nd  external  rotations  of  the  scapula  are  also  commonly
eferred  as  to  protraction  and  retraction,  respectively.

lthough  variable,  the  scapula  tends  to  internally  rotate
lightly  during  flexion  to  project  the  glenoid  fossa  more
nteriorly;  slight  external  rotation  typically  occurs  at  the



4

e
h
o
t
a
s
r
a
m
m
b

d
e
a
m
m
s

U

B
c
t
u
p
a
a
d
e

t
c
i
b
s
d
t
k
u
c
2
t
s
m
r
t
u
a
o

c
A
s
d
p
m
s

M

T
b
a
a
f
t
a
(
t
l
m
d
T
s
t
p
a

C
t

M
t
T
a
d
b
n

t
o
r
e
A
t

70  

nd  range  of  flexion.  Abduction  closer  to  the  frontal  plane,
owever,  is  typically  associated  with  slight  external  rotation
f  the  scapula,  which  projects  the  glenoid  fossa  closer
oward  the  frontal  plane  for  better  congruency  with  the
bducting  humerus.  The  position  of  the  upwardly  rotating
capula  is  further  refined  by  a  posterior  tilting  motion.  This
elatively  consistent  motion  takes  the  acromion  posteriorly,
way  from  the  advancing  humeral  head.  This  is  likely  a
echanical  strategy  that  favors  an  increase  in  the  subacro-
ial  space,  thereby  reducing  likelihood  of  excessive  contact
etween  humeral  head  and  acromion  or  other  soft  tissues.

Acting  in  concert  with  the  serratus  anterior,  forces  pro-
uced  by  each  of  the  three  parts  of  the  trapezius  are
ssential  to  the  fluid  motion  of  the  scapulothoracic  joint
nd  therefore  the  entire  shoulder  complex.  Scapulothoracic
otion  and/or  stability  serves  as  the  basis  for  all  shoulder
otions,  not  just  abduction  and  flexion  which  are  empha-

ized  throughout  this  paper.

pper  trapezius

ecause  the  upper  trapezius  attaches  distally  only  to  clavi-
le,  most  of  its  influence  on  scapulothoracic  mobility  is  due
o  forces  applied  directly  to  this  bone.  Contraction  of  the
pper  trapezius  creates  a  strong  elevation  and  a  retraction
ull  on  the  clavicle  at  the  sternoclavicular  joint7,8,14 (Fig.  2A
nd  B).  The  moment  arm  of  the  upper  trapezius  for  these
ctions  relative  to  the  sternoclavicular  joint  is  large,  con-
ucive  for  effective  torque  production  and  support  of  the
ntire  upper  limb.

Partially  because  the  upper  trapezius  attaches  distally
o  the  clavicle  (and  not  the  scapula),  its  ability  to  directly
ontrol  the  upward  rotation  of  the  scapula  is  relatively  min-
mal  and  thus  dependent  on  other  muscles.7 Nevertheless,
y  attaching  to  the  clavicle,  the  upper  trapezius  exerts  a
ignificant  influence  on  other  kinematics  across  the  shoul-
er  girdle.  Specifically,  the  forces  exerted  by  the  upper
rapezius  on  the  clavicle  are  strongly  linked  to  the  natural
inematic  coupling  that  exists  between  the  sternoclavic-
lar  and  scapulothoracic  joints:  elevation  of  the  clavicle
ontributes  about  75%  of  scapular  anterior  tilt  and  only
5%  of  upward  rotation  of  the  scapula.15 Clavicular  retrac-
ion  contributes  to  100%  of  scapular  external  rotation.15 As
uch,  isolated  contraction  of  the  upper  trapezius  contributes
odestly  to  upward  rotation,  but  significantly  to  external

otation  of  the  scapula.14 Although  Neumann  has  described

he  upper  trapezius  has  part  of  a  classic  force-couple  for
pward  rotation  of  the  scapula,5 this  function  is  secondary
nd  indirect,  and  only  possible  with  simultaneous  activation
f  the  lower  trapezius  and  serratus  anterior.
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Figure  3  Manual  muscle  test  of  strength  of  the  upper  trap
P.R.  Camargo  and  D.A.  Neumann

Understanding  the  effects  of  a  paralysis  of  a  given  mus-
le  can  help  explain  a  muscle’s  natural  role  in  movement.
lthough  isolated  paralysis  of  the  upper  trapezius  is  rare,
uch  a  condition  results  in  a  loss  of  support  of  the  shoul-
er  girdle,  along  with  excessive  scapular  internal  rotation  or
rotraction.  Upward  rotation  of  the  scapula  is  typically  only
inimally  impaired,  compensated  primary  by  an  innervated

erratus  anterior.

iddle  and  lower  trapezius

he  middle  and  lower  trapezius  produce  scapular  retraction
y  a  direct  translational  pull  on  the  bone.  These  muscles
lso  externally  rotate  the  scapula  via  a  torque  produced
cross  the  acromioclavicular  joint.  The  external  rotation
orce  produced  by  the  middle  and  lower  trapezius  is  par-
icularly  important  during  shoulder  abduction  or  flexion,
s  these  muscles  must  offset  the  strong  lateral  translation
protraction)  and  internal  rotation  force  produced  by  simul-
aneous  activation  of  the  serratus  anterior7 (Fig.  2C).  The
ower  trapezius  along  with  the  serratus  anterior  are  the  pri-
ary  upward  rotators  of  the  scapula  (Fig.  2D),  especially
uring  the  early  and  middle  range  of  shoulder  abduction.14

he  lower  trapezius  is  most  aligned  to  upwardly  rotate  the
capula  during  abduction  more  than  during  flexion.  Although
he  middle  and  lower  trapezius  may  partially  assist  with
osterior  tilting  of  the  scapula,  the  primary  muscle  for  this
ction  by  far  is  the  serratus  anterior8,14 (Fig.  2E).

lassic manual muscle test of the strength of
he trapezius

anual  muscle  testing  is  utilized  extensively  in  the  clinic
o  determine  the  strength  and  control  of  the  trapezius.
hese  tests  help  clinicians  determine  the  most  appropri-
te  therapeutic  approach  to  improve  muscle  performance
uring  the  rehabilitation  program.  The  following  tests  are
ased  primarily  on  the  classic  manual  muscles  tests  origi-
ally  described  by  Kendall  et  al.6

One  common  way  to  test  the  strength  of  the  upper
rapezius  is  depicted  in  Fig.  3A.  From  a  starting  position
f  slight  craniocervical  ipsilateral  lateral  flexion,  manual
esistance  is  simultaneously  applied  against  craniocervical
xtension-and-lateral  flexion  and  elevation  of  the  scapula.

 weakened  trapezius  typically  results  in  the  lack  of  ability
o  bring  the  acromion  of  the  scapula  toward  the  head.
The  strength  of  the  middle  trapezius  may  be  tested  with
ubject  prone  and  shoulder  externally  rotated  and  abducted
ear  90◦.  Resistance  is  applied  on  the  arm  against  the  motion
f  shoulder  horizontal  abduction6 (Fig.  3B).  If  the  medial

ezius  (A),  middle  trapezius  (B)  and  lower  trapezius  (C).
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border  of  scapula  flares  and  becomes  prominent,  i.e.  exces-
sively  internally  rotated,  the  test  suggests  weakness  of  the
middle  trapezius.

Finally,  the  strength  of  the  lower  trapezius  may  be  tested
with  the  subject  prone  and  the  shoulder  abducted  to  where
the  arm  is  parallel  with  the  fibers  of  the  lower  trapezius
(about  120◦).  The  subject  is  asked  to  hold  the  arm  off  the
supporting  surface  as  downward  resistance  is  applied  against
the  arm6 (Fig.  3C).  The  inferior  angle  of  the  scapula  pulls
away  from  the  thorax  when  the  muscle  is  weak.

The  aforementioned  testing  positions  have  been  shown
to  produce  the  greatest  electromyographic  activity  of  each
portion  of  the  trapezius  as  compared  to  other  positions.16 In
addition  to  muscle  strength,  neuromuscular  control  should
also  be  assessed  during  movement  of  the  arm.  Inadequate
neuromuscular  control  may  be  evident  by  abnormal  scapula
movements,  often  referred  to  as  ‘‘scapular  dyskinesis’’.
Scapular  dyskinesis  may  be  detected  by  having  the  patient
perform  bilateral,  active,  non-weighted  and  weighted
elevation  of  the  arm  in  the  sagittal  and  frontal  planes.17,18

Although  many  forms  of  scapular  dyskinesis  are  possible,
the  following  are  typical  patterns:  (1)  the  medial  border
and/or  inferior  angle  of  the  scapula  become  prominent,
(2)  the  shoulder  excessively  shrugs  at  the  beginning  of  arm
elevation,  or  (3)  rapid  downward  rotation  occurs  during
elevation  of  the  arm.19 Presence  of  scapular  dyskinesis  may
indicate  lack  of  neuromuscular  control  (muscle  activation

or  timing)  or  strength  of  the  scapulothoracic  muscles.  A
simple  method  to  measure  scapular  upward  rotation  in
a  clinical  setting  with  the  aid  of  a  goniometer  has  been
previously  described.1,5

i
m
m

Figure  4  Shrug  exercises  and  retraction.  Exercise  starts  with  the  

in retraction  (A).  Perform  the  shrug  movement  (B)  and  return  to  the

Figure  5  Overhead  shrug.  Exercise  starts  with  the  individual  stand
and performing  a  shrug  movement  (B)  and  returning  to  the  starting  
471

capular pathomechanics related to altered
ctivation of the trapezius

ppropriate  activation  of  the  trapezius  and  serratus  anterior
uscles  is  essential  for  optimal  movement  and  stabiliza-

ion  of  the  scapula.  This  muscular  interaction  has  been
tudied  primarily  during  the  active  motions  of  flexion  and
bduction  of  the  shoulder.  Studies  have  identified  that  indi-
iduals  with  shoulder  pain  during  elevation  of  the  arm
ften  present  with  abnormal  or  labored  scapula  movements
n  conjunction  with  (1)  excessive  activation  of  the  upper
rapezius  and  (2)  decreased  and/or  delayed  activation  of
he  lower  and  middle  trapezius  and  the  serratus  anterior.9,20

pecifically,  excessive  activation  of  the  upper  trapezius  is
ikely  associated  with  increased  elevation  of  the  clavicle
oupled  with  undesired  anterior  tilt  of  the  scapula.8,21 Fur-
hermore,  studies  suggest  that  decreased  activation  of  the
ower  trapezius  is  likely  accompanied  with  reduced  scapu-
ar  upward  rotation.8,20 Delayed  activation  of  the  middle
rapezius  during  elevation  of  the  arm  has  also  been  mea-
ured  in  individuals  with  shoulder  pain22 and  this  may  be
elated  to  undesired  increased  internal  rotation  of  the
capula  and  lack  of  medial  stabilization  of  the  scapula  on
he  thorax.

All  the  aforementioned  abnormal  scapular  movements
re  typically  associated  with  some  underlying  shoulder
athology.  However,  it  is  unclear  if  ‘‘scapular  dyskinesis’’

s  the  cause  or  the  result  of  shoulder  pathology.  Different
echanisms  may  contribute  to  abnormal  scapular  move-
ents,  including  pain,  soft  tissue  tightness,23,24 imbalance

individual  with  the  arms  at  the  side  of  the  trunk  and  shoulders
 starting  position.

ing,  placing  the  arms  in  overhead  position  against  the  wall  (A)
position.
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Table  1  Exercises  that  specifically  target  the  trapezius
muscle.

Exercise  Targeted  muscle

Shrug  exercises  and
retraction  (Fig.  4)

Upper  trapezius

Overhead  shrug  (Fig.  5)  Upper  trapezius
Prone  horizontal

abduction  (Fig.  6)
Middle  trapezius

Retraction  overhead
(Fig.  7)

Middle  trapezius

Prone  scapular  setting
(Fig.  8)

Lower  trapezius

Elevation  with  external
rotation  (Fig.  9)

Lower  and  middle  trapezius

Prone extension  (Fig.  10)  Lower  and  middle  trapezius
Side-lying  external

rotation  (Fig.  11)
Lower  and  middle  trapezius

Side-lying  forward
flexion  (Fig.  12)

Lower  and  middle  trapezius
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igure  6  Prone  horizontal  abduction.  Exercise  starts  with  the
ndividual  in  prone  and  arm  abducted  to  90◦ with  external  rota-
ion. Perform  horizontal  abduction.

n  muscle  strength  or  activation,20 muscle  fatigue25 and
bnormal  thoracic  posture.26 Although  speculation,  these
lterations  in  scapular  motion  during  elevation  of  the  arm
ay  alter  the  effective  line  of  force  of  the  rotator  cuff  mus-

les,  thereby  reducing  the  active  arthrokinematics  of  the
lenohumeral  joint.  Furthermore,  abnormal  scapular  kine-
atics  may  reduce  subacromial  space,  thereby  reducing

learance  for  the  rotator  cuff  tendons  and  other  subacromial
tructures  during  elevation  of  the  arm.27

xercises that selectively target the activation
f the trapezius

fter  a  careful  clinical  examination,  the  clinician  may
ecide  to  focus  on  increasing  muscular  strength  and
ndurance  of  specific  shoulder  muscles  or  muscle  groups.
n  addition,  it  may  be  equally  important  to  focus  training
n  improving  neuromuscular  control  over  shoulder  move-
ents.  Many  individuals  with  shoulder  pain  do  not  present
ith  ‘‘weakness’’  (i.e.,  reduced  peak  torque  upon  maxi-
al  effort)  of  the  trapezius  and  serratus  anterior.  Instead

hey  present  with  a  lack  of  endurance,  control,  or  timing
f  specific  muscle  activation.  Because  the  primary  thera-
eutic  goal  may  not  be  to  induce  muscle  hypertrophy,  it
ay  be  useful  to  incorporate  repetitive  low-to-moderate
evel  resistive  exercises  to  optimize  the  most  appropriate
uscle  activation.28 Careful  cueing  and  feedback  from  the

herapist  may  be  helpful.  The  key  to  improvement  may  lie
n  thoughtful  and  careful  practice  of  movements,  with  a

a

a
t

igure  7  Retraction  overhead.  Exercise  starts  with  the  individual  s
A) and  lifting  both  arms  (black  arrows)  while  performing  retraction
osition.
Prone I,  T,  Y  (Fig.  13)  Lower  and  middle  trapezius

ocus  on  building  endurance  and  enhancing  quality  of  the
ovement.  If  muscle  weakness  is  observed,  then  high-load

xercises  may  be  necessary  to  restore  strength  of  specific
uscles.
Based  on  the  pathomechanics  described  earlier  in  this

aper,  exercises  may  need  to  focus  on  shoulder  movements
hat  are  naturally  associated  with  minimal  activation  of  the
pper  trapezius,  while  still  demanding  substantial  activa-
ion  of  the  lower  and  middle  trapezius  and  serratus  anterior.
xercises  that  appropriately  target  activation  of  the  serratus
nterior  are  described  in  a  paper  by  Neumann  and  Camargo.1

dditional  data  are  available  in  the  research  literature  that
an  help  the  clinician  design  exercises  that  either  selectively
arget  or  inhibit  the  activation  of  various  parts  of  the  trapez-
us  muscle  during  shoulder  movements.29---33 Table  1  shows  a
ample  of  these  evidence-based  exercises  intended  to  serve
s  a  foundation  to  encourage  the  clinician  to  develop  even
ore  complex  trapezius-based  exercises,  based  on  the  need
nd  response  from  the  patients.
As  a  general  guide  to  selecting  certain  exercises  associ-

ted  with  trapezius  activation,  the  clinician  should  consider
he  following  guiding  principles.  Exercises  that  increase  the

tanding,  placing  the  arms  in  overhead  position  against  the  wall
 (blue  arrows)  of  the  shoulders  (B),  then  return  to  the  starting
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Figure  8  Prone  scapular  setting.  Exercise  starts  with  the  individual  lying  in  prone  with  the  arm  in  overhead  position  resting  on
the treatment  table  (A).  Position  the  scapula  in  relative  retraction  and  depression  (black  arrow).  While  maintaining  this  scapular
position, lift  the  arm  slightly  off  the  treatment  table  (B).  Avoid  shrugging  the  shoulder  and  activity  of  the  upper  trapezius.

Figure  9  Elevation  with  external  rotation.  Exercise  starts  with  the  individual  standing,  elbows  flexed  to  90◦ and  an  elastic  band
held in  hands.  The  elastic  band  is  brought  to  tension  with  30◦ of  arms  external  rotation  (A).  Elevate  both  arms  to  90◦ in  the  scapular
plane while  holding/maintaining  the  tension  in  the  band  (B).

Figure  10  Prone  extension.  Exercise  starts  with  the  individual  in  prone  with  the  arm  at  90◦ of  forward  flexion  (A).  Perform
extension to  neutral  position  with  the  shoulder  in  neutral  rotation  (B).

Figure  11  Side-lying  external  rotation.  Exercise  starts  with  the  individual  in  the  side-lying  position  with  the  shoulder  in  neutral
position and  elbow  flexed  to  90◦ (A).  Perform  external  rotation  of  the  shoulder  with  a  towel  between  the  elbow  and  trunk  (B).  Avoid
compensatory  movements.
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Figure  12  Side-lying  forward  flexion.  Exercise  starts  with  the  individual  in  the  side-lying  position  and  the  arm  parallel  with  the
body (A).  Perform  forward  flexion  (B).

Figure  13  Prone:  Making  I,  T,  Y  letters.  Exercise  starts  with  the  individual  lying  in  prone  with  arm  hanging  off  the  edge  of  the
treatment table  (A).  Position  the  scapula  in  retraction  and  depression.  The  therapist  can  provide  feedback  with  hands.  Maintain  this
position while  extending  the  arm  posteriorly  in  line  with  the  trunk  (letter  ‘‘I’’,  B),  horizontally  abducting  the  arm  (letter  ‘‘T’’,  C)
o ty  of  

o g  th
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r elevating  the  arm  to  about  120◦ (letter  ‘‘Y’’,  D).  Avoid  activi
f maintaining  relative  scapular  retraction  and  depression  durin

trength  or  relative  activation  of  the  upper  trapezius  may
e  counterproductive  in  many  patients  with  shoulder  pain,
specially  those  with  symptoms  of  impingement.  The  upper
rapezius  naturally  causes  an  increased  anterior  tilt  of  the
capula,  which  may  compromise  the  volume  within  the  sub-
cromial  space.  The  exception  may  be  those  patients  that
resent  with  obvious  weakness  of  the  upper  trapezius  and
ubsequently  show  a  depressed  or  protracted  posture  of
heir  shoulder  girdle.  Shoulder-shrug  type  exercises  may

e  appropriate  in  these  cases.  Patients  presenting  either
ith  excess  scapular  internal  rotation  with  prominence
f  the  medial  scapular  border  may  benefit  from  incorpo-
ation  of  middle  trapezius  enhanced  exercises  into  their

T
a
t
i

the  upper  trapezius.  The  black  arrows  indicate  the  importance
e  exercise.

ehabilitation  protocol.  Patients  presenting  either  with
xcessive  scapular  internal  rotation/anterior  tilt,  or
educed  scapular  upward  rotation,  may  benefit  from  lower
rapezius  enhanced  exercises  into  their  rehabilitation  pro-
ram.

losing comments
here  is  still  much  to  be  learned  about  the  coordinated
ctivity  of  the  scapulothoracic  muscles.  Exercises  targeting
he  trapezius  and  serratus  anterior  muscles  are  commonly
ncorporated  into  rehabilitation  programs  with  the  aim  of
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optimizing  scapular  position  and  motion  in  individuals  with
shoulder  pain.  As  clinicians,  it  is  important  to  identify  the
primary  movement  impairment  contributing  to  the  painful
conditions  and  to  determine  the  potential  contributors  to
the  movement  impairment.34,35
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