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Introduction

Patie nt com plaints  of bre as t lum ps  or lum pine s s  are
com m on, ranging from  40%  to 70%  in w om e n s e e k ing
advice . A bre as t lum p, e ith e r s e lf-de te cte d, s cre e n
de te cte d or clinician de te cte d, rais e s  th e  fe ar of bre as t
cance r in any w om an, irre s pe ctive  of age .1 Fortunate ly,
th e  vas t m ajority of bre as t lum ps  are  be nign, but th is
doe s  not ne gate  th e  ne e d for e valuation of any pal-
pable  bre as t le s ion.2 Th e  m ain m otive  be h ind th e
e valuation of s uch  a ne w ly de te cte d palpable  lum p
is  bas ically to rule  out m alignancy. Evaluation of
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OBJECTIVES: A De s criptive  cros s -s e ctional s tudy w as  conducte d in th e  De partm e nt of Radiology Allie d H os pital,
Fais alabad from  Augus t 2014 to June  2015 to de te ct th e  diagnos tic accuracy of m agne tic re s onance  s pe ctros copy
(MRS) In m alignant bre as t le s ions  us ing h is topath ology as  gold s tandard. MATERIALS & METHODS: A total
of 110 patie nts  w ith  bre as t le s ions  on ultras ound (US) and on m am m ograph y and age  20-60 ye ars  w e re  include d.
Patie nts  w h o took  ch e m oth e rapy for prim ary or s e condary bre as t cance r, pre gnant or bre as t fe e ding fe m ale s ,
patie nts  w ith  re nal failure  and contraindication to MRS w e re  e xclude d. All th e  patie nts  w e re  th e n unde rw e nt MRS
on 1.5 te s la w h ole  body MR im age r. Bre as t le s ion w as  cons ide re d as  m alignant if th e re  w as  ch oline  pe ak  on
m agne tic re s onance  s pe ctros copy and ch oline /cre atine  ratio w as  >1.5. Magne tic re s onance  s pe ctros copy findings
w e re  corre late d w ith  h is topath ological findings . RESULTS: Me an age  w as  49 .31 ± 6.76 ye ars . MRS s upporte d
th e  diagnos is  of m alignant bre as t le s ions  in 72 (65.45% ) patie nts . H is topath ology confirm e d m alignancy in 75
(68.18% ) cas e s . In 72 MRS pos itive  patie nts , 68 w e re  True  Pos itive  and 04 w e re  Fals e  Pos itive . Am ong, 38 MRS
ne gative  patie nts , 07 w e re  Fals e  Ne gative  w h e re as  31 w e re  True  Ne gative . Ove rall s e ns itivity, s pe cificity, pos itive
pre dictive  value , ne gative  pre dictive  value  and diagnos tic accuracy of MRS in m alignant bre as t le s ions  w as
9 0.67% , 88.57% , 9 4.44% , 81.58%  and 9 0.0%  re s pe ctive ly. CONCLUSION: Th is  s tudy conclude d th at m agne tic
re s onance  s pe ctros copy is  a h igh ly s e ns itive  and accurate  m odality for diagnos ing m alignant bre as t le s ions , and
h as  im prove d patie nt care  by accurate  and tim e ly diagnos is  for tak ing prope r tre atm e nt options .
Keywords: Bre as t le s ions , Im aging m odality, Non-invas ive , M agne tic Re s onance  Spe ctros copy (MRS)
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bre as t lum ps  involve s  th e  rational us e  of a de taile d
h is tory, clinical bre as t e xam ination, im aging m odalitie s
and tis s ue  diagnos is .1,2

Bre as t cance r is  a type  of cance r originating from
bre as t tis s ue , m os t com m only from  th e  inne r lining
of m ilk  ducts  or th e  lobule s  th at s upply th e  ducts  w ith
m ilk .3 Bre as t cance r is  m os t pre vale nt and is  th e
le ading caus e  of cance r re late d de ath s  am ong w om e n
w orldw ide . Its  pre vale nce  is  23%  of all cance rs  in
w om e n.4 Th e  factors  th at contribute  to th e  inte rnational
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diagnos ing m alignant bre as t le s ions  is  9 0%  and 89 %
(w ith  Confide nce  Inte rval of 9 5% ) 10 re s pe ctive ly
w h ile  anoth e r s tudy s h ow e d th at s e ns itivity and
s pe cificity are  66%  and 9 2%  re s pe ctive ly.11

Since  th e re  w as  controve rs y and no local s tudy avai-
lable  on th is , s o th is  s tudy w ould h e lp us  to de te rm ine
th e  diagnos tic accuracy of m agne tic re s onance
s pe ctros copy (MRS) in diagnos ing m alignant bre as t
le s ions  in local population. More ove r, th is  s tudy w ould
als o add non-invas ive  te ch niq ue s  in e arly diagnos is
and tim e ly tre atm e nt of m alignant bre as t le s ions  in
orde r to re duce  m orbidity and pure  diagnos tic biops ie s
in bre as t le s ions  w h ich  w ould cons e q ue ntly re duce
com plications  of s uch  proce dure s .

variation in incide nce  rate s  large ly s te m  from
diffe re nce s  in re productive  and h orm onal factors  and
th e  availability of e arly de te ction s e rvice s .5,6 Bre as t
cance r is  m ore  th an 100 tim e s  m ore  com m on in
w om e n th an in m e n, alth ough  m e n te nd to h ave
poore r outcom e s  due  to de lays  in diagnos is . Th e
e arly and accurate  diagnos is  of bre as t cance r is
crucial for s ucce s s ful tre atm e nt and to im prove  th e
q uality of life .6

Noninvas ive  diagnos is  of bre as t cance r re m ains  a
m ajor clinical proble m . In th e  cas e  of a pote ntial
m alignancy, im aging s tudie s  are  us e ful to de fine  th e
e xte nt of th e  m alignancy and to ide ntify non-palpable
m as s e s  e ls e w h e re  in th e  bre as t or on th e  contralate ral
s ide . Th e s e  findings  m ay alte r th e  th e rape utic app-
roach , e s pe cially th e  ch oice  of local th e rapy.7 a varie ty
of im aging m odalitie s  are  curre ntly available  for th e
clinical us e  in bre as t le s ions . Traditional approach e s
for th e  as s e s s m e nt of bre as t le s ions  h ave  lim ite d
s e ns itivity and s pe cificity. Since  m am m ograph y, ultra-
s onograph y (US), and contras t-e nh ance d m agne tic
re s onance  im aging (MRI) are  unable  to re liably
dis tinguis h  be tw e e n m alignant and be nign tis s ue s ,
th e  final diagnos is  of cance r is  m os t ofte n bas e d on
h is topath ologicalanalys is .8 H igh -re s olution anatom ic
m agne tic re s onance  im aging (MRI) and dynam ic
contras t-e nh ance d MRI h ave  e volve d into a s tandard
clinical tool for de te ction and diagnos is  of bre as t
le s ions .9

Magne tic re s onance  im aging (MRI) is  pre fe rre d w h e n
furth e r ch aracte riz ation of th e s e  le s ions  is  ne e de d.
In vivo proton MR s pe ctros copy (1H -MRS) is  a non-
invas ive  te ch niq ue  th at h as  gre at pote ntial to provide
tum or m e tabolis m , w h ich  m ay be  us e d in tum or
diagnos is  and e valuating th e  th e rape utic re s pons e
of th e  tum or.10 Magne tic re s onance  s pe ctros copy
(MRS) allow s  bioch e m ical ch aracte riz ation of s canne d
tis s ue  and h as  be e n prove d to be  a s e ns itive  m e th od
in ide ntifying m alignant tum ours .11 Th e  diagnos tic
value  of proton MR s pe ctros copy is  typically bas e d
on de te rm ining th e  conce ntration of ce rtain nucle i in
m e tabolite s  and is  m os t fre q ue ntly bas e d on th e
re s onance  fre q ue ncy of h ydroge n protons . Be caus e
th e  conce ntration of tis s ue , w ate r, and lipids  is  s e ve ral
tim e s  th e  conce ntration of oth e r m e tabolite s , th e
s ignal from  w ate r and lipids  is  s uppre s s e d to uncove r
s ignal from  low conce ntrationcom pounds .12 Th e
s e ns itivity and s pe cificity of MR Spe ctros copy for

Materials and Methods

Afte r approval from  e th ical re vie w  com m itte e , total
num be r of 110 patie nts  w h o w e re  re fe rre d by clinician
to th e  Radiology de partm e nt of Allie d H os pital,
Fais alabad, fulfilling th e  inclus ion/e xclus ion crite ria
w e re  s e le cte d. Fe m ale  patie nts  w ith  20-60 ye ars  of
age  w ith  bre as t le s ions  on US (pre s e nce  of all of th e
follow ing; s piculations , de e pe r th an talle r, punctuate
calcifications , duct e xte ns ion and non-com pre s s ibility)
and on m am m ograph y (all of th e  follow ing; irre gular
s h ape , low  fat de ns ity, indis tinct m argins  and
s pe culations ) w e re  re cruite d in th e  s tudy. Non-pro-
bability, cons e cutive  s am pling te ch niq ue  w as  us e d
for patie nt s e le ction. Patie nts  w h o took  ch e m oth e rapy
for prim ary or s e condary bre as t cance r and patie nts
h aving ge ne ral contraindication to MRS (i.e . MRS
incom patible  pros th e s is  or cardiac pace m ak e r h olde rs )
and patie nts  w ith  re nal failure  w e re  e xclude d from
th e  s tudy.
Afte r tak ing inform e d w ritte n cons e nt and re le vant
h is tory, proton m agne tic re s onance  s pe ctros copy (1H
MRS) w as  pe rform e d in e ve ry patie nt us ing 1.5 Te s la
w h ole  body MR s ys te m  w ith  gradie nt s tre ngth  of 33
m T/m  and IV contras t (gadovis t) w as  inje cte d at th e
rate  of 0.1m l/Kg body w e igh t for acq uis ition of s can.
A fas t s cout s can in s agittal, axial, and coronal plane s
w e re  obtaine d. Th e  s can te ch niq ue  us e d w as  th e
point-re s olve d s pe ctros copy s ingle -voxe l te ch niq ue .
It w as  follow e d by w ate r s uppre s s ion puls e s  to be
follow e d by data acq uis ition. Each  MRS w as  inte r-
pre te d  and  th e  bre as t le s ion w as  cons ide re d as
m alignant if th e re  w as  ch oline  pe ak  on m agne tic
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s ubje cte d to m agne tic re s onance  s pe ctros copy. MRS
s upporte d th e  diagnos is  of m alignant bre as t le s ions
in 72 (65.45% ) patie nts . H is topath ology confirm e d
m alignancy in 75 (68.18% ) cas e s  w h e re  as  35
(31.82% ) patie nts  re ve ale d be nign bre as t le s ion. In
72 MRS pos itive  patie nts , 68 (True  Pos itive ) h ad
m alignant bre as t le s ions  and 04 (Fals e  Pos itive ) h ad
no m alignancy on h is topath ology findings . Am ong,
38 MRS ne gative  patie nts , 07 (Fals e  Ne gative ) h ad
m alignant bre as t le s ions  on h is topath ology w h e re as
31 (True  Ne gative ) h ad be nign le s ions  on h is topath o-
logy as  s h ow n in (Tab. 3). Ove rall s e ns itivity, s pe cificity,
pos itive  pre dictive  value , ne gative  pre dictive  value
and diagnos tic accuracy of MRS in m alignant bre as t
le s ions  w as  9 0.67% , 88.57% , 9 4.44% , 81.58%  and
9 0.0%  re s pe ctive ly (Fig. 4). Stratification of age  groups
h as  be e n s h ow n in (Tab. 4-7).

re s onance  s pe ctros copy and ch oline /cre atine  ratio
w as  >1.5. Magne tic re s onance  s pe ctros copy findings
w e re  corre late d w ith  h is topath ology re port. Any of
th e  follow ing findings  on h is topath ology w as  cons i-
de re d as  pos itive  for m alignancy; ce llular atypia (ple o-
m orph is m ), m itotic activity, incre as e  in nucle ar cyto-
plas m ic ratio. 75 patie nts  w e re  diagnos e d of m alignant
le s ions  on h is topath ology re port; out of th e m , 48 w e re
diagnos e d of invas ive  ductal carcinom a, 15 w e re
h aving ductal carcinom a in s itu, 9  w e re  of invas ive
lobular carcinom a, 3 w e re  h aving m ucinous  ade no-
carcinom a.
Colle cte d data w as  analyz e d th rough  com pute r
s oftw are  SPSS 19 .0. Me an and s tandard de viation
w as  calculate d for q uantitative  variable s  i.e . age . Fre -
q ue ncy and pe rce ntage  w as  calculate d for q ualitative
variable s  i.e . true  pos itive  and true  ne gative . 2× 2
continge ncy table  w as  us e d to calculate  s e ns itivity,
s pe cificity, pos itive  pre dictive  value  and ne gative
pre dictive  value  and diagnos tic accuracy in diagnos ing
m alignant bre as t le s ions  tak ing h is topath ology as
gold s tandard. Effe ct m odifie rs  lik e  age  w as  controlle d
th rough  s tratification and pos t-s tratification ch i s q uare
w as  applie d. P value   0.05 w as  cons ide re d as
s ignificant.
Diagnos tic accuracy and param e te rs  w e re  as s e s s e d
by th e  follow ing table  and form ulas ;

Table 1: Diagnos tic accuracy and param e te rs  as s e s s m e nt

Results

Age  range  in th is  s tudy w as  from  20-60 ye ars  w ith
m e an age  of 49 .31 ± 6.76 ye ars . Majority of th e
patie nts  39  (35.45% ) w e re  be tw e e n 41 to 50 ye ars
of age  as  s h ow n in (Tab. 2). All th e  patie nts  w e re

Histopathology

Positive

Negative

MRS

Positive

True positive

False positive

Negative

False Negative

True Negative

Me an ± SD = 49 .31 ± 6.76 ye ars

20-30

31-40

41-50

51-60

Total

Age (years)

17

28

39

26

110

15.45

25.45

35.45

23.66

100.0

No. of Patients %age

Table 2: % age  of patie nts  according to age  dis tribution

*-TP=True  pos itive  **-FP=Fals e  pos itive  ***-FN=Fals e  ne gative
****-TN=True  ne gativ

Positive
Histopathology

Table 3: Sum m ary of re s ults

P-valuePositive result
on MRS

Negative result
on MRS

Negative
Histopathology

68 (TP)*

04 (FP)**

07 (FN)***

31 (TN)****

0.668

Figure 1: Diagnos tic accuracy of Magne tic Re s onance
Spe ctros copy in m alignant bre as t le s ions
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Se ns itivity: 81.82% , Spe cificity: 100.0% , Pos itive  Pre dictive  Value
(PPV): 100.0% , Ne gative  Pre dictive  Value  (NPV): 75.0% , Diagnos tic
Accuracy: 88.26%

Positive
Histopathology

Table 4: Stratification of age  20-30 ye ars  (n=17)

P-valuePositive result
on MRS

Negative result
on MRS

Negative
Histopathology

09 (TP)

00 (FP)

02 (FN)

06 (TN)

0.486

Se ns itivity: 9 4.12% , Spe cificity: 9 0.9 1% , Pos itive  Pre dictive  Value
(PPV): 9 4.12% , Ne gative  Pre dictive  Value  (NPV): 9 0.9 1% ,
Diagnos tic Accuracy: 9 2.86%

Positive
Histopathology

Table 5: Stratification of age  31-40 ye ars  (n=28)

P-valuePositive result
on MRS

Negative result
on MRS

Negative
Histopathology

16 (TP)

01 (FP)

01 (FN)

10 (TN)

1.000

Se ns itivity: 88.46% , Spe cificity: 84.62% , Pos itive  Pre dictive  Value
(PPV): 9 2.0% , Ne gative  Pre dictive  Value  (NPV): 78.57% , Diagnos tic
Accuracy: 87.18%

Positive
Histopathology

Table 6: Stratification of age  41-50 ye ars  (n=39 )

P-valuePositive result
on MRS

Negative result
on MRS

Negative
Histopathology

23 (TP)

02 (FP)

03 (FN)

11 (TN)

0.812

Se ns itivity: 9 5.24% , Spe cificity: 80.0% , Pos itive  Pre dictive  Value
(PPV): 9 5.24% , Ne gative  Pre dictive  Value  (NPV): 80.0% , Diagnos tic
Accuracy: 9 2.31%

Positive
Histopathology

Table 7: Stratification of age  51-60 ye ars  (n=26)

P-valuePositive result
on MRS

Negative result
on MRS

Negative
Histopathology

20 (TP)

01 (FP)

01 (FN)

04 (TN)

1.000

Figure 2: MRS Bre as t Cas e  1 MR Spe ctros copy s h ow ing rais e d
ch oline  / cre atine  ratio, gre ate r th an 1.5 s ugge s tive  of m alignant

e tiology

Figure 4:  MRS Bre as t Cas e  3 MR Spe ctros copy s h ow ing rais e d
ch oline  / cre atine  ratio, gre ate r th an 1.5 s ugge s tive  of m alignant

e tiology.

Figure 3:  MRS Bre as t Cas e  2 MR Spe ctros copy s h ow ing rais e d
ch oline  / cre atine  ratio, gre ate r th an 1.5 s ugge s tive  of m alignant

e tiology.
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In th is  s tudy, w e  h ave  de te rm ine d th e  diagnos tic
accuracy of m agne tic re s onance  s pe ctros copy
(MRS) in m alignant bre as t le s ions , tak ing h is to-
path ology as  gold s tandard. Age  range  in our s tudy
w as  from  20-60 ye ars  w ith  m e an age  of 49 .31 ±
6.76 ye ars . Majority of th e  patie nts  39  (35.45% )
w e re  be tw e e n 41 to 50 ye ars  of age . Th e  incide nce
rate  of bre as t cance r incre as e s  w ith  age , from  1.5
cas e s  pe r 100,000 in w om e n 20-24 ye ars  of age
to a pe ak  of 421.3 cas e s  pe r 100,000 in w om e n
75-79  ye ars  of age ; 9 5%  of ne w  cas e s  occur in
w om e n age d 40 ye ars  or olde r. Th e  m e dian age  of
w om e n at th e  tim e  of bre as t cance r diagnos is  is
61 ye ars .21 Rate s  of in s itu bre as t cance r s tabiliz e d
am ong w om e n 50 ye ars  and olde r in th e  late  19 9 0s ;
th is  is  cons is te nt w ith  th e  propos e d e ffe cts  of
s cre e ning s aturation. H ow e ve r, th e  incide nce  of in
s itu bre as t cance r continue s  to incre as e  in younge r
w om e n.21

In our s tudy, Magne tic Re s onance  Spe ctros copy
s upporte d th e  diagnos is  of m alignant bre as t le s ions
in 72 (65.45% ) patie nts . H is topath ology confirm e d
m alignancy in 75 (68.18% ) cas e s  w h e re  as  35
(31.82% ) patie nts  re ve ale d be nign bre as t le s ion.
In 72 M RS pos itive  patie nts , 68 (True  Pos itive ) h ad
m alignant bre as t le s ions  and 04 (Fals e  Pos itive )
h ad no m alignancy on h is topath ology findings .
Am ong, 38 M RS ne gative  patie nts , 07 (Fals e
Ne gative ) h ad m alignant bre as t le s ions  on h is to-
path ology w h e re as  31 (True  Ne gative ) h ad be nign
le s ions  on h is topath ology. So, ove rall s e ns itivity,
s pe cificity, pos itive  pre dictive  value , ne gative
pre dictive  value  and diagnos tic accuracy of MRS
in m alignant bre as t le s ions  w as  9 0.67% , 88.57% ,
9 4.44% , 81.58%  and 9 0.0%  re s pe ctive ly.
In a poole d analys is , it w as  s h ow n th at tCh o
de te ctability crite rion could ide ntify m alignancie s
w ith  89 %  s e ns itivity and 87%  s pe cificity.18-20 Bae k
H M , e t al11 in h is  s tudy h as  found th e  s e ns itivity
and s pe cificity, of m agne tic re s onance  s pe ctros copy
in diffe re ntiating b e nign and m alignant bre as t
le s ions  as  66.0%  and 9 2.0%  re s pe ctive ly. W h ile
Be gle y JK P, e t al10 re porte d th e  s e ns itivity and
s pe cificity of M R Spe ctros copy for diagnos ing
m alignant b re as t le s ions  as  9 0%  and 89 %
re s pe ctive ly. Re ce ntly, H addadin IS, e t al22 re porte d
73%  s e ns itivity and 77%  s pe cificity of m agne tic
re s onance  s pe ctros copy for dis tinguis h ing be nign

Discussion

Noninvas ive  diagnos is  of bre as t cance r re m ains  a
m ajor clinical proble m . Mam m ograph y and s onograph y
are  curre ntly th e  m os t s e ns itive  m odalitie s  for de te cting
bre as t cance r. M os t Ch ine s e  w om e n h ave  re lative ly
s m all, de ns e  bre as ts ,12 w h ich  is  one  of th e  various
factors  le ading to fals e -ne gative  findings  on m am -
m ograph y.13 Practically, s onograph y is  ch os e n as  th e
prim ary w ork up tool in th e  clinics . H ow e ve r, th e
s onograph ic fe ature s  for be nign and m alignant le s ions
h ave  be e n s h ow n to ove rride  e ach  oth e r s ubs tan-
tially.14,15 Th e s e  lim itations  of m am m ograph y and
s onograph y and th e  gre at de s ire  not to m is s  a
m alignant le s ion in th e  e arly s tage  of dis e as e  le ad
to aggre s s ive  biops y, but th e  biops y rate  for cance r
is  only 10%  to 30% .16,17 Th is  m e ans  th at 70%  to 9 0%
of bre as t biops ie s  are  pe rform e d for be nign dis e as e s ,
w h ich  induce  unne ce s s ary patie nt dis com fort and
anxie ty in addition to incre as ing cos ts  to th e  patie nt.
Cle arly, th e re  is  a gre at ne e d for de ve lopm e nt of
additional re liable  m e th ods  to com ple m e nt th e  e xis ting
diagnos tic proce dure s  to avoid unne ce s s ary biops y.
H igh -re s olution contras t-e nh ance d MRI h as  re ce ntly
e m e rge d as  a s e ns itive  im aging m odality for th e
de te ction of bre as t cance r. Th e  h igh  s e ns itivity, w h ich
approach e s  9 8% , m ak e s  MRI us e ful in s pe cific clinical
s ituations , s uch  as  e valuating patie nts  w ith  bre as t
im plants , de te cting local re curre nce  afte r bre as t-
cons e rving th e rapy, and de te cting m ultifocal / m ulti-
ce ntric dis e as e . H ow e ve r, th e  m ode rate ly low  s pe -
cificity of 47 - 67%  re q uire s  MRI-guide d biops y of
le s ions  not s e e n on oth e r im aging m odalitie s , m any
of w h ich  are  late r found to be  be nign. Oth e r adjunct
im aging m odalitie s  th at can be tte r ch aracte riz e  th e
e nh ancing le s ions  on MRI are  gre atly ne e de d. In vivo
proton MR s pe ctros copy (1H -MRS) is  a noninvas ive
te ch niq ue  th at h as  gre at pote ntial to provide  tum or
m e tabolis m , w h ich  m ay be  us e d in tum or diagnos is
and e valuating th e  th e rape utic re s pons e  of th e
tum or.18-20 Re ce ntly, bre as t 1H -MRS h as  be e n s h ow n
to im prove  cance r diagnos is  bas e d on e le vate d
ch oline -containing com pounds  (tCh o) m e tabolite
pe ak . Se ve ral s tudie s  conducte d at 1.5T h ave  s h ow n
th at in vivo 1H -MRS can be  us e d to dis tinguis h  be t-
w e e n be nign and m alignant tis s ue s  bas e d on th e
h ypoth e s is  th at tCh o is  only de te ctable  in m alig-
nancie s .18-20
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patie nts  in orde r to re duce  m orbidity and m ortality.
Te ch nical difficultie s  in bre as t MRS s uch  as  m otion
artifacts  due  to s w allow ing and bre ath ing, contam i-
nation of th e  s pe ctra by adjace nt fat w e re  pote ntial
lim itations  of our s tudy.

from  m alignant le s ions .
In a poole d analys is  of nine te e n s tudie s , poole d
s e ns itivity and s pe cificity of m agne tic re s onance
im aging in diagnos ing bre as t cance r w e re  73%  and
88%  re s pe ctive ly. Katz -Brull R, e t al23 publis h e d a
non-s ys te m atic re vie w  and m e ta-analys is  of five
clinical s tudie s , e xam ining th e  utility of M RS to
dis tinguis h  be nign and m alignant bre as t le s ions .
In th is  m e ta-analys is , poole d re s ults  of five  clinical
s tudie s  from  153 le s ions  gave  an e s tim ate d
s e ns itivity for MRS of 83%  [9 5%  confide nce  inte rval
(9 5%  CI) 73%  - 89 % )] and s pe cificity of 85%  (9 5%
CI 71%  - 9 3% ) in th e  diffe re ntiation of be nign and
m alignant bre as t le s ions . Th e  s e ns itivity and s pe -
cificity of m agne tic re s onance  s pe ctros copy in
diagnos ing m alignant bre as t le s ions  w as  found to
be  69 .0%  and 9 0.0%  re s pe ctive ly by M e is am y S,
e t al.24

Sardane lli F, e t al25 in h is  s tudy h as  s h ow n th e
s e ns itivity and s pe cificity of m agne tic re s onance
s pe ctros copy in diagnos ing m alignant bre as t le s ions
as  9 0.0%  and 9 2.0%  re s pe ctive ly. O n th e  oth e r
h and, Barte lla L, e t al26 in h is  s tudy re porte d th is
s e ns itivity and s pe cificity of m agne tic re s onance
s pe ctros copy in diagnos ing m alignant bre as t le s ions
as  100%  and 88.0%  re s pe ctive ly. Th e  auth ors  h ypo-
th e s iz e d th at M RS w ould im prove  th e  pos itive
pre dictive  value  of MRI of th e  bre as t and re porte d
th at th e  us e  of MRS as  an adjunct to M RI w ould
h ave  s ignificantly (P = 0.01) incre as e d th e  pos itive
pre dictive  value  of biops y from  35%  (9 5%  confi-
de nce  inte rval: 21% , 52% ) to 82%  (9 5%  confide nce
inte rval: 56% , 9 5% ). In addition, th e y re porte d th at
if MRS h ad be e n us e d as  an adjunct to MRI in 40
le s ions  of unk now n h is tologic type , b iops y could
h ave  be e n s pare d in 23 le s ions  (58% ), and none
of th e  cance rs  w ould h ave  be e n m is s e d. Sim ilarly,
in a confe re nce  pape r, Bre nnan S, e t al27 s ugge s te d
th at if M RS h ad b e e n us e d, biops y w ould h ave
be e n s pare d in 59 %  w ith  BI-RADS 4 le s ions  and
in 87%  w ith  BI-RADS 4 le s ions  th at w e re  be nign,
w ith out m is s ing any cance rs . So, our s tudy conclu-
de d th at Magne tic re s onance  s pe ctros copy (MRS)
h as  re volutioniz e d th e  diagnos is  and m anage m e nt
of m alignant bre as t le s ions . So, be ing non-invas ive
and a h igh ly s e ns itive  tool of inve s tigation, it s h ould
be  us e d for s cre e ning and accurate  pre -ope rative
ide ntification of bre as t le s ions  in th e s e  particular

Conclusion

Th is  s tudy conclude d th at m agne tic re s onance
s pe ctros copy (MRS) is  a h igh ly s e ns itive  and accurate
m odality for diagnos ing m alignant bre as t le s ions , and
h as  not only dram atically im prove d our ability of
diagnos ing bre as t cance r but als o im prove s  patie nt
care  by accurate  and tim e ly diagnos is  for tak ing
prope r tre atm e nt options  for th e s e  particular patie nts .
So, be ing non- invas ive  and a h igh ly s e ns itive  tool of
inve s tigation, w e  s h ould re com m e nd it as  a prim ary
s cre e ning tool for accurate  s cre e ning and pre -ope ra-
tive  ide ntification of bre as t le s ions  in th e s e  particular
patie nts  in orde r to re duce  m orbidity and pure  diag-
nos tic biops ie s  in bre as t le s ions  w h ich  w ould cons e -
q ue ntly re duce  com plications  of s uch  proce dure s .
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