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Introduction

Sh oulde r is  a com ple x joint w ith  w ide  range  of m otion.
Rotator cuff te ndons  are  crucial for its  norm al
functioning. Te ars  of th e  rotator cuff are  a com m on
occurre nce  affe cting m illions  of pe ople  all ove r th e
w orld.1 Patie nts  h aving rotator cuff te ars  m os t com m -
only pre s e nt w ith  th e  com plaint of s h oulde r pain.
Clinical e xam ination alone  is  ins ufficie nt to m ak e  a
de finitive  de cis ion for appropriate  m anage m e nt of
th e  rotator cuff te ars .2,3 Th e re fore , im aging h as
invaluable  role  to accurate ly as s e s s  inte grity of rotator
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BACKGROUND: Te ars  of th e  rotator cuff are  a com m on occurre nce  affe cting m illions  of pe ople  globally. Magne tic
re s onance  (MR) im aging is  th e  m os t accurate  im aging m odality for e valuating pote ntial caus e s  of s h oulde r
ins tability. Th e  rotator cuff can als o be  vis ualiz e d w ith  ultras onograph y (US). Initial US re s ults  in th e  de te ction
of rotator cuff te ars  varie d, probably due  to th e  us e  of low  fre q ue ncy trans duce rs  and lim ite d e xpe rie nce  w ith
th e  e xam ination proce dure . OBJECTIVE: To de te rm ine  th e  diagnos tic accuracy of ultras onograph y in e valuation
of s upras pinatus  te ar tak ing m agne tic re s onance  im aging as  gold s tandard. MATERIAL AND METH ODS: Th is
w as  a cros s  s e ctional s tudy, conducte d at de partm e nt of radiology, BVH  Bah aw alpur from  29 -9 -2015 to 28-09 -
2016. Th e  calculate d s am ple  s iz e  w as  135. Data w as  analyz e d us ing SPSS ve rs ion 19 . Se ns itivity, s pe cificity,
ne gative  pre dictive  value  (NPV), pos itive  pre dictive  value  (PPV) and accuracy w e re  calculate d for USG us ing
MRI as  gold s tandard. RESULTS: A total of 135 patie nts  w as  e nrolle d. M e an age  of th e  patie nts  w as  39 .86 ±
4.21 ye ars . Th e re  w e re  46.67% (n=63) m ale  patie nts .Fre q ue ncy of s upras pinatus  te ar w as  re ve ale d in 21.48%
(n=29 ) patie nts  on MRI. Diagnos tic accuracy of ultras onograph y re ve ale d s e ns itivity, s pe cificity, pos itive  pre dictive
value , ne gative  pre dictive  value  and accuracy rate  as  86.21% , 9 5.28% , 83.33% , 9 6.19 %  and 9 3.33%  re s pe ctive ly.
CONCLUSION: Th e  auth ors  of th e  s tudy conclude  th at th e  diagnos tic accuracy of ultras onograph y for th e
e valuation of s upras pinatus  te ar is  h igh  and com parable  to gold s tandard m agne tic re s onance  im aging.
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cuff and m ak e  a de cis ion w h e th e r to proce e d w ith
s urge ry or cons e rvative  m anage m e nt.4,5

Magne tic re s onance  im aging and ultras onograph y
are  th e  tw o m os t-com m only practice d non-invas ive
im aging m odalitie s  to ach ie ve  th is  goal. Curre ntly,
MRI is  th e  m odality of ch oice  for s h oulde r joint im aging
be caus e  of its  s upe rb contras t re s olution and h igh
s e ns itivity and accuracy in th e  diagnos is  of rotator
cuff te ars .6 H ow e ve r its  h igh e r cos t and lim ite d avai-
lability are  th e  m ain cons traints  for its  unive rs al
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application, w h e re as  ultras onograph y is  e as ily
available , tole rable  by th e  patie nts  and ch e ape r im a-
ging te ch niq ue .7

Initially w h e n de te ction of rotator cuff te ars  w as
e valuate d by ultras onograph y, th e  re s ults  w e re  not
prom is ing.8 Th is  w as  due  to us e  of low  fre q ue ncy
probe s  and inade q uate  ope rator e xpe rie nce  w ith  th e
e xam ination proce dure . W ith  th e  pas s age  of tim e ,
th e  continue d re s e arch  and te ch nical de ve lopm e nts
(us e  of h igh  fre q ue ncy trans duce rs  7.5-14 M H z  and
incre as e d ope rator e xpe rie nce ) h ave  le d to e ncou-
raging re s ults  and re liability of ultras onograph y.9

According to a re ce nt s tudy, US im aging for rotator
cuff te ars  yie lds  s e ns itivity of 9 2.3%  and s pe cificity
of 9 4.4% , w h e re as  MRI h as  100%  accuracy in th is
re gard.10

Th e  rationale  of th is  s tudy w as  to find out th e  s e ns i-
tivity, s pe cificity and accuracy of ultras onograph y in
de te ction of th e  rotator cuff te ars  tak ing MRI as  gold
s tandard, s o th at it can be  us e d in s ubs e q ue nt patie nts
in future  as  it is  e as ily available  and cos t e ffe ctive
m odality w h ich  w ill h e lp to re duce  financial burde n
and unne ce s s ary de lay in patie nt m anage m e nt.

contraindication to MRI lik e  m e tallic im plants  or cardiac
pace m ak e rs  and claus troph obia, patie nts  w ith  con-
ge nital s k e le tal dys plas ia, m us cular dys troph y and
k now n conne ctive  tis s ue  dis orde rs  w e re  e xclude d
from  th e  s tudy.
A total of 135 patie nts  fulfilling th e  inclus ion crite ria
w e re  include d afte r tak ing approval from  th e  h os pital
e th ics  com m itte e . W ritte n inform e d cons e nt w as
obtaine d from  th e  patie nt include d in th is  s tudy.
Ultras ound e xam ination w as  pe rform e d on Logic P5
Ultras ound m ach ine  us ing 7.5-14 M H z  probe . Exa-
m ination of fe m ale  patie nts  w as  carrie d out in th e
pre s e nce  of h e r atte ndant and fe m ale  s taff nurs e .
Patie nts  w e re  as k e d to unde rgo an MRI e xam ination
afte r ultras onograph y, as  re q uire d in th e  s tudy. MRI
w as  pe rform e d on 1.5 Te s la Ph ilips  m ach ine . T2-
w e igh te d im age s  in both  th e  obliq ue  coronal and
obliq ue  s agittal plane s  and fat-s uppre s s e d FSE T2-
w e igh te d im age s  of s h oulde r w e re  obtaine d. Entire
data colle cte d w as  re corde d on a pe rform a containing
ide ntity of th e  patie nt and all ne ce s s ary de tails  re q uire d
for th e  s tudy.
Data w as  analyz e d us ing SPSS ve rs ion 19 . De s criptive
s tatis tics  w e re  us e d to de s cribe  th e  data. Me an and
s tandard de viations  w e re  calculate d for th e  num e ric
valuable  lik e  age . Fre q ue ncie s  and pe rce ntage s  w e re
calculate d for cate gorical variable  lik e  ge nde r.
Stratification w as  done  to control e ffe ct m odifie rs  lik e
age  and ge nde r to obs e rve  outcom e . Se ns itivity, s pe -
cificity, ne gative  pre dictive  value  (NPV), pos itive  pre -
dictive  value  (PPV) and diagnos tic accuracy w e re
calculate d for USG us ing MRI as  gold s tandard. Tw o
by tw o table  w as  us e d.

Re s ults

Th e  age  dis tribution of th e  patie nts  is  s h ow n in (Tab.1).
Th e  m e an age  of th e  patie nts  is  calculate d as  39 .86
± 4.21 ye ars .
Ge nde r dis tribution of th e  patie nts  re ve als  th at th e re
w e re  46.67%  (n=63) m ale  (Tab. 2).
Fre q ue ncy of s upras pinatus  te ar w as  found in 21.48%
(n=29 ) patie nts on MRI (Tab. 3).
Diagnos tic accuracy w as  18.52%  (n=25) true  pos itive ,
3.70%  (n=5) fals e  pos itive , 74.81%  (n=101) true
ne gative  and 2.9 6%  (n=4) fals e  ne gative . Se ns itivity,

Obje ctive

Th e  obje ctive  of th e  s tudy w as  to de te rm ine  th e
diagnos tic accuracy of ultras onograph y in e valuation
of s upras pinatus  te ar tak ing m agne tic re s onance
im aging as  gold s tandard.

Mate rial and M e th ods

Th is  cros s  s e ctional s tudy w as  conducte d in th e
de partm e nt of radiology and diagnos tic im aging,
Bah aw al Victoria h os pital, Bah aw alpur from  29 .9 .2015
to 28.09 .2016. Th e  calculate d s am ple  s iz e  w ith  10 %
m argin of e rror, 9 5%  confide nce  le ve l w ith  s e ns itivity,
s pe cificity and pre vale nce  of s upras pinatus  te ar i.e .
9 2% , 9 4%  and 26% 10 re s pe ctive ly w as  135 cas e s .
Non-probability purpos ive  s am pling w as  done . Patie nts
w ith  th e  age  be tw e e n 25 to 60 ye ars , of both  ge nde rs
h aving h is tory of traum a ove r th e  s h oulde r le ading
to pain on e le vation and lim itation of m ove m e nts  w e re
include d in th e  s tudy. Th e  patie nts  w h o h ad abs olute
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s pe cificity, pos itive  pre dictive  value , ne gative  pre dictive
value  and accuracy rate  w as  86.21% , 9 5.28% ,
83.33% , 9 6.19 %  and 9 3.33%  re s pe ctive ly (Tab. 4).

Both  USG and MRI h ave  s h ow n com parable  re s ults
in de te cting rotator cuff te ars , de m ons trating th at th e
ove rall accuracy for both  im aging te s ts  w as  87% . No
s ignificant diffe re nce s  be tw e e n ultras onograph y and
m agne tic re s onance  im aging w e re  obs e rve d (p >
0.05).13 If th e  radiologis tis  e xpe rie nce d w ith  both
im aging te s ts , th e  de cis ion re garding w h ich  te s t to
pe rform  for rotator cuff as s e s s m e nt s h ould not be
bas e d s ole ly on accuracy conce rns . O th e r factors
s uch  as  cos t, availability, patie nt’s  tole rance , m us t
als o be  tak e n into cons ide ration w h e n ch oos ing a
particular im aging m odality.
In th e  s tudy by Ch auh an,14 USG s h ow e d a s e ns itivity
of 86.7%  and a s pe cificity of 100%  for full-th ick ne s s
te ars , and a s e ns itivity of 89 .7%  and a s pe cificity of
9 8.8%  for partial-th ick ne s s  te ars ; obs e rve d accuracy
for full th ick ne s s  te ars  w as  9 8.4%  and 9 5.9 %  for
partial th ick ne s s  te ars . Th is  s tudy conclude d th at
cons ide ring th e  com parable  diagnos tic accuracy of
USG and MRI, th e  form e r m odality can be  us e d as
a firs t-line  inve s tigation for diagnos is  of rotator cuff
te ars . MRI s h ould be  us e d s e condarily as  a proble m -
s olving tool e ith e r follow ing an e q uivocal s h oulde r
USG or for de line ation of anatom y in cas e s  w h e re
s urgical corre ction is  ne e de d.
Al-s h aw ie t al.15 h ave  s tudie d 143 cons e cutive  patie nts
w ith  s h oulde r proble m s , and re porte d a s e ns itivity
and s pe cificity of US as  9 6.2%  and 9 5.4% , re s pe c-
tive ly. Th e re  are  s e ve ral advantage s  of US ove r MRI.
Ultras onograph y h as  th e  be ne fit of be ing a dynam ic
form  of im aging as  com pare d to th e  s tatic MRI. Ultra-
s onograph y is  portable , q uick , and a m ore  cos t-
e ffe ctive  m e th od, w h ich  is  als o be tte r tole rate d by
th e  patie nt and allow s  inte raction w ith  th e  patie nt,
w h o can point at th e  s ym ptom atic are a, w h ich  w ill
optim iz e  th e  diagnos tic yie ld.
Th e  s tudy by Fotiadou10 re porte d th at th e  accuracy
in th e  de te ction of full-th ick ne s s  te ars  w as  9 8%  and
100%  for ultras onograph y and m agne tic re s onance
im aging re s pe ctive ly, w h ile  forburs al or articular partial-
th ick ne s s  te ars  w as  87%  and 9 0%  re s pe ctive ly.
Th e  s tudy conducte d by de  Je s us 16 s tate s  th at th e re
is  no s tatis tically s ignificant diffe re nce  be tw e e n th e
s e ns itivitie s  and s pe cificitie s  of MRI ve rs us  ultras ound
in diagnos ing e ith e r full-or partial-th ick ne s s  te ars  (p>
0.05). Fis ch e r17 m e ntione d th at ultras ound is
com parable  to MRI and s h ould be  pre fe rre d in re vis ion
cas e s . Th e ir s tudy re ve ale d accuracy of 9 1.1%  and

Age (in year)

Table  1: Age  dis tribution of th e  patie nts  (n=135)

No. of patients %

25-30

31-40

41-50

51-60

Total

Mean and SD

19

34

47

35

135

39.86 ± 4.21

14.07

25.19

34.81

25.93

100

Gender

Table  2: Ge nde r dis tribution (n=135)

No. of patients %

Male

Female

Total

63

72

135

46.67

53.33

100

Supraspinatus

Table  3: Fre q ue ncy of s upras pinatus  te ar (n=135)

No. of patients %

Yes

No

Total

29

106

135

21.48

78.52

100

USG

Table  4: Diagnos tic accuracy of ultras onograph y

Supraspinatus Tear on MRI
Total

Positive

Negative

Total

Positive Negative

True positive(a)

25 (18.52%)

False negative(c)

4 (2.96%)

a + c

29 (21.48%)

False positive (b)

5 (3.70%)

True negative (d)

101 (74.81%)

b + d

106(29.17%)

a + b

30(22.22%)

c + d

105(77.78%)

135(100%)

Se ns itivity = a / (a +  c) x 100 = 86.21%
Spe cificity = d / (d +  b) x 100 = 9 5.28%
Pos itive  pre dictive  value  = a / (a +  b) x 100 = 83.33%
Ne gative  pre dictive  value  = d / (d +  c) x 100 = 9 6.19 %
Accuracy rate  = a +  d / (a +  d +  b +  c) x 100 = 9 3.33%

Dis cus s ion

Rotator cuff te ar is  a com m on caus e  of s h oulde r joint
ins tability. For th e  accurate  de te ction of th e  rotator
cuff te ars , MRI and ultras onograph y are  th e  m ains tay
im aging m odalitie s . Curre ntly, MRI is  cons ide re d as
th e  m os t accurate  m e ans  of e valuation of rotator cuff
inte grity.11,12
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84.4%  in de te ction of s upras pinatus  and infras pinatus
te ndons  re s pe ctive ly and 77.8%  for th e  s ubs capularis
te ndon.
Th e  re s ults  of th e  s tudy in h and re ve ale d th at fre -
q ue ncy of rotator cuff te ar w as  21.48%  (n=29 ),
diagnos tic accuracy of ultras onograph y in e valuation
of rotator cuff te ar tak ing m agne tic re s onance  im aging
as  gold s tandard w as  calculate d as  86.21% , 9 5.28% ,
83.33% , 9 6.19 %  and 9 3.33%  s e ns itivity, s pe cificity,
pos itive  pre dictive  value , ne gative  pre dictive  value
and accuracy re s pe ctive ly. Due  to th e  lim ite d num be r
of partial-th ick ne s s  te ars  in th is  s tudy, a s tatis tical
analys is  could not be  pe rform e d s e parate ly, and th e y
w e re  cons ide re d as  ‘no te ars ’.
According to our and pre vious  s tudy re s ults , ultras ound
is  as  accurate  as  MRI for as s e s s m e nt of rotator cuff
te ars  e ith e r full-th ick ne s s  or partial th ick ne s s . In
addition to its  low e r cos t it m ay be  th e  m os t cos t-
e ffe ctive  im aging m e th od for s cre e ning for rotator cuff
path ologie s  unde r th e  conditions  th at th e  e xam ine r
h as  be e n prope rly traine d.18,19  De lz e ll h as  re porte d
on th e  e ffe ct of a com pre h e ns ive  m us culos k e le tal
s onograph y training program  to im prove  accuracy
(s e ns itivity and s pe cificity) for th e  diagnos is  of rotator
cuff te ars  in re lative ly ine xpe rie nce d ope rators . Afte r
im ple m e ntation of th e  training program , th e  s e ns itivity
of US for de te cting full-th ick ne s s  rotator cuff te ars
incre as e d by 14% , and th e  s e ns itivity for de te cting
partial-th ick ne s s  rotator cuff te ars  incre as e d by 3% .19

For practitione rs  w ith out ultras ound e xpe rtis e , MRI
can be  us e d.20

Th e s e  findings  s ugge s t th at cons ide ring th e  h igh e r
s e ns itivity, s pe cificity and accuracy of US com parable
to th at of MRI, it m ay be  pre fe rre d in s ubs e q ue nt
patie nts  in future  as  it is  an e as ily available  and cos t
e ffe ctive  m odality andw ill h e lp to re duce  financial
burde n and de lay in patie nt m anage m e nt als o.

Conclus ion

Th e  auth ors  of th e  s tudy conclude  th at diagnos tic
accuracy of ultras onograph y for th e  e valuation of
s upras pinatus  te ar is  h igh  and com parable  to gold
s tandard m agne tic re s onance  im aging.
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