
MAMMOGRAPHIC PARENCHYMAL PATTERNS IN SOLID BREAST
TUMORS

184PJR July - September 2017; 27(3)PAKISTAN JOURNAL OF RADIOLOGY

Correspondence : Dr. Saba Soh ail
De partm e nt of Radiology,
Dow  Me dical Colle ge  /
Civil H os pital (DUH S),
Karach i, Pak is tan.
Em ail: drs abas oh ail@ h otm ail.com

ORIGINAL ARTICLE

Subm itte d 8 Fe bruary 2017, Acce pte d 3 March  2017

Introduction

Bre as t cance r (ca) is  le ading caus e  of de ath  in
fe m ale s .1 One  m illion cas e s  are  re porte d annually
w orldw ide , 42%  of w h om  occur in de ve loping coun-
trie s .1 In Pak is tan, it is  th e  com m one s t cance r of
fe m ale s  accounting for one  fourth  of all m alignancie s .2

Early diagnos is  of bre as t cance r is  m ade  pos s ible  by
m am m ograph y w h ich  is  a s pe cific type  of im aging in
w h ich  low  dos e  radiation are  us e d for e xam ination of
bre as t.3 It is  a prove n s e ns itive  s cre e ning tool for
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OBJECTIVE: To de te rm ine  th e  fre q ue ncy of various  bre as t pare nch ym al patte rns  on m am m ograph y and an
as s ociation of th e  pre s e nce  of a s olid tum or w ith  any patte rn. STUDY DESIGN: Analytical de s criptive  s tudy
DURATION AND SETTING: January 2009  to Se pte m be r 2010, at Radiology de partm e nt, Dow  Me dical Colle ge /
Civil H os pital (DUH S), Karach i. METHODS: Adult fe m ale s  diagnos e d w ith  s ingle  s olid bre as t le s ion place d in
BIRADS cate gory II-VI on m am m ograph y and ultras ound, w e re  include d. Th e  pare nch ym al patte rn of bre as t w as
clas s ifie d into pre dom inantly fatty (N1), < 25%  glandular (P1), > 25%  glandular (P2) and ve ry de ns e  glandular
tis s ue  (DY) according to W olffe ’s  clas s ification. Th os e  w ith  m ultiple  lum ps , ductal dilatation, ch e m o or radiation
th e rapy to bre as t, or re ce nt h orm onal or contrace ptive  us e  w e re  e xclude d. Th e  ove rall data w as  de s cribe d as
m e as ure s  of ce ntral te nde ncy and dis pe rs ion. Significance  of as s ociation w as  de te rm ine d us ing ch i s q uare  te s t
at P<0.05. RESULTS: Th e re  w e re  a total of 76 patie nts  w ith  m e an age  of 47.6 ± 10.45 ye ars ; 74 (9 7.4% ) w e re
m arrie d w ith  ave rage  parity of 4.5 ± 2.8 and 64 (84.2% ) h ad lactate d. Le s ions  include d 65 (82.2% ) carcinom as ,
10 (10.5% ) fibro ade nom as  and 01 (1.3% ) lipom a. Th e  dis tribution of pare nch ym al patte rns  w as  found to be
22.4%  N1, 44.7%  P1, 26.3%  P2 and 6.6%  DY patte rns . Th e re  w as  a s trong as s ociation of P1 and P2 patte rns
w ith  s olid bre as t le s ions  (p=0.024). Th e  ove rall as s ociation of carcinom a w ith  P1 and DY patte rns  w as  als o
s ignificant (p= 0.041). CONCLUSION: Scatte re d fibro glandular and h e te roge ne ous ly de ns e  m am m ograph ic
pare nch ym a h ad a s trong as s ociation w ith  pre s e nce  of s olid m alignant le s ion in bre as t. Th e s e  findings  are
incongruous  w ith  th e  re porte d patte rns  from  th e  W e s t and m ay re pre s e nt inh e re nt oncoge nic ch aracte ris tic in
Pak is tani ladie s .
Key words: Mam m ograph y, bre as t pare nch ym a, pare nch ym al patte rn, s olid le s ion, carcinom a, W olffe ’s  clas s ification
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e arly de te ction of Ca bre as t,4 w ith  s e ns itivity ranging
from  65-9 1% .4

Th e  m am m ograph ic im age  of th e  bre as t de ns ity is  a
com bination of radio de ns e  are as  form e d of e pith e lial
and s trom al tis s ue s  and radioluce nt z one s  w h ich
re pre s e nt fat or adipos e  tis s ue s .5 Th e  re lative  fibro
glandular and fatty conte nt in an individual ch ange s
th e  bre as t tis s ue  de ns ity,5 and th e re fore  affe cts  th e
s e ns itivity and accuracy of cance r de te ction.5 As  th e
de ns ity of bre as t pare nch ym al incre as e s , s e ns itivity
of m am m ograph y de cre as e s .3 Apart from  th at, bre as t
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late r confirm e d w ith  h is topath ology. Solid bre as t
tum or w as  de fine d as  a s pace  occupying le s ion in
bre as t vis ible  on m am m ograph y and ultras ound as
h aving a s olid, non-liq ue fie d appe arance .3 Th os e
found to h ave  a cys tic com pone nt or ne cros is  involving
m ore  th an a q uarte r of th e  s iz e  in th re e  dim e ns ions ,
intracys tic carcinom a and th os e  w ith  incom ple te
re cords  w e re  e xclude d. BI- RADS cate gorie s  2, 4, 5
and 6 w e re  include d. Th os e  w ith  BI-RADS 1 (ne e ding
additional im aging) or BIRADS 3 (ne e ding follow  up)
w e re  e xclude d. Th os e  w ith  h is tory of h orm onal th e rapy
or contrace ptive s  in th e  las t one  ye ar w e re  als o
e xclude d.
Th e  s am ple  s iz e  w as  76 patie nts  bas e d on 9 5%
(Confide nce  inte rval), p=0.12%  (e xpe cte d population
proportion for s olid tum ors ),3 and 0.05 (m argin of
e rror).
Ve rbal/ w ritte n cons e nt w as  tak e n from  e ve ry patie nt
at th e  tim e  of m am m ograph y for th e  proce dure  and
late r us e  in re s e arch  s tudy on th e  condition of
anonym ity. Ins titutional e th ical approval w as  not
re q ue s te d  th is  be ing a re tros pe ctive , non- inte rve n-
tional re s e arch . Data w as  colle cte d on a purpos ive
s tructure d Pe rform a. Afte r h is tory tak ing and bre as t
e xam ination, m am m ograph y w as  pe rform e d on
Planne d Soph ie  clas s ic RFH  40822. Standard m e dio-
late ral obliq ue  (MLO ) and cranio-caudal (CC) pro-
je ctions  w e re  obtaine d along w ith  additional vie w s
(cone  com pre s s ion, m agnification) if and w h e n
re q uire d. Th e  patie nts  w e re  th e n s ubje cte d to h igh
fre q ue ncy ultras ound of bre as t to confirm  th e  s olid
nature  of tum or. Studie d variable s  include d age , parity,
and fam ily h is tory of bre as t cance r, m e ns trual/
m arital/obs te trical h is tory, and pre s e nce  of lum p,
pare nch ym al patte rns , m am m ograph y findings  and
ultras ound findings . Mam m ograph y and ultras ound
w e re  re porte d and confirm e d by th e  cons ultant
radiologis t (FCPS w ith  w om e n im aging training and
e xpe rie nce  in m am m ograph y) for e valuation of abnor-
m alitie s  and th e  bre as t pare nch ym al patte rns . Th e
diagnos is  of le s ion s e e n on m am m ograph y w as  m ade
by th e  cons ultant Radiologis t and confirm e d on follow
up w ith  th e  re fe rring clinician.
Th e  s tatis tical analys is  w as  pe rform e d by us ing SPSS
Ve rs ion 17. Fre q ue ncie s  and pe rce ntage s  w e re  cal-
culate d for cate gorical variable s  lik e  m arital s tatus ,
us e  of oral contrace ptive  pills , and fre q ue ncy of pare n-
ch ym al patte rns . M e an and s tandard de viation w e re

Methods

Th is  analytical s tudy w as  conducte d by a re tros pe ctive
re vie w  of re cords  of patie nts  unde rgoing m am m o-
graph y from  January 2009  to Se pte m be r 2010, at
Radiology de partm e nt, Dow  M e dical Colle ge /Civil
H os pital (DUH S), Karach i. It include d all th os e  adult
fe m ale  patie nts  w h o pre s e nte d w ith  bre as t lum ps ,
unde rw e nt x-ray m am m ograph y and ultras ound and
w e re  found to h ave  a s olid bre as t tum or (e ith e r be nign
s uch  as  fibroade nom a and lipom a or a carcinom a)

de ns ity pe r s e  is  cons ide re d an inde pe nde nt ris k
factor for th e  de ve lopm e nt of bre as t cance r.6 Th e
bre as t de ns ity is  affe cte d by age , parity, lactation,
and h orm onal th e rapy.6

In 19 76, W olfe  w as  th e  firs t to de s cribe  th e  m am m o-
graph ic appe arance  of bre as t pare nch ym al patte rns
as  an inde x of ris k  for de ve loping bre as t cance r.7 H e
place d m am m ograph ic de ns itie s  according to
pare nch ym al patte rns  into four groups ; N1 be ing
pre dom inantly fatty de ns ity , P1 be ing < 25%  h e te ro-
ge ne ous ly de ns e  s catte re d fibro glandular tis s ue , P2
be ing > 25%  h e te roge ne ous ly de ns e  fibro glandular
tis s ue , and DY pre dom inantly ve ry de ns e  glandular
tis s ue .7 Sick le s  late r on validate d th e s e  patte rns  and
found th e s e  to be   an accurate  pre dictor of th e  pos s ible
ris k  of bre as t cance r, w ith  N1 h aving th e  low e s t and
DY h aving th e  h igh e s t ris k  of bre as t cance r.8

Th e  rationale  of th is  s tudy w as  to e valuate  th e  bre as t
pare nch ym al patte rns  of local population w ith  parti-
cular re fe re nce  to th e  pre s e nce  of s olid bre as t tum ors .
Th is  in th e  conte xt of its  uniq ue  s ocio-cultural s e tup
w h e re  e arly pre gnancie s  and bre as t fe e dings  are  a
norm  and bre as t de ns ity is  e xpe cte d to be  diffe re nt
w ith  th e  W e s te rn w om e n. No publis h e d data on bre as t
pare nch ym al patte rns  is  ye t available  from  Pak is tan;
th e  re s ult of th is  s tudy w ill ide ntify th e  s us picious
bre as t pare nch ym al patte rns  th at are  as s ociate d w ith
th e  pre s e nce  of s olid bre as t tum ors , and s h ould be
m ore  clos e ly follow e d up. It is  th e  firs t s tudy to ide ntify
th e  bre as t pare nch ym al patte rns  in Pak is tani w om e n.
Th e  pre cis e  obje ctive  of th is  s tudy w as  to de te rm ine
th e  proportion of various  pare nch ym al patte rns  of
bre as t pare nch ym a in adult fe m ale s  s e e n on x-ray
m am m ogram  and de te rm ine  th e ir as s ociation w ith
pre s e nce  of s olid bre as t tum ors  at
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Results

Th e re  w e re  a total of 76 patie nts  w ith  m e an age  of
47.6 ± 10.45 ye ars  ranging from  30-75 ye ars ; 74
(9 7.4% ) w e re  m arrie d w ith  ave rage  parity of 4.5 ±
2.8 (range  = 0-12, m ode  = 5 in 15 i.e . 19 .7% ); and
64 (84.2% ) h ad lactate d. Only one  lady (1.9 % ) h ad
a pos itive  h is tory fam ily h is tory of bre as t cance r.
Th re e  patie nts  (3.9 % ) h ad us e d oral contrace ptive
pills  in th e  pas t.
Th e  clinical diagnos is  on th e  re fe rral s h e e t w as
m alignant m as s  in 65 cas e s  (85.5% ) and be nign lum p
in 10 (13.2% ) cas e s . One  s h e e t only s tate d palpable
axillary node s . Th e  ove rall dis tribution of pare nch ym al
patte rns  w as  pre dom inantly fatty (N1) in 17(22.4% ),
fatty w ith  s catte re d fibro glandular (P1) in 34 (44.7% ),
h e te roge ne ous ly de ns e  (P2) in 20 (26.3% ) and de ns e
(DY) in 05(6.6% ). Mam m ograph ic le s ions  include d
65 (82.2% ) carcinom as , 10 (10.5% ) fibro ade nom as
and 01 (1.3% ) lipom a. Dis tribution of pare nch ym al
patte rns  in diffe re nt BIRADS cate gorie s  is  give n in
(Tab. 1), and in be nign and m alignant le s ions  ove rall
is  give n in (Tab. 2).
Th e re  w as  a s trong as s ociation of P1 and DY patte rns
w ith  s olid bre as t le s ions  (p=0.024). Th e  ove rall
as s ociation of carcinom a w ith  P1 and DY patte rns
w as  als o s ignificant (p= 0.041).

calculate d for q uantitative  variable  lik e  age  and parity.
As s ociation of pare nch ym al patte rns  w ith  pre s e nce
of bre as t tum or w as  de te rm ine d by com paring
proportions  us ing ch i-s q uare  te s t w ith  s ignificance  at
p<0.05.

Variable

Table 1: Dis tribution of pare nch ym al patte rns  in BIRADS cate gorie s
as s igning a de finite  cate gory (N= 76)

Predominantly
fatty (N1)

BI-RADS
2

BI-RADS
4

BI-RADS
5

BI-RADS
6 Total

0 14
(27.5%)

3
(20%)

0 17
(24%)

Fatty with
scattered
fibroglandular
pattern (P1)

3
(33.3%)

22
(43.1%)

9
(60%)

0 34
(44.7%)

Heterogeneously
dense (P2)

3
(33.3%)

14
(27.5%)

2
(13.3%)

1
(100%)

20
(26.3%)

Predominantly
dense (DY)

3
(33.3%)

1
(2%)

1
(6.7%)

0 5
(6.6%)

9
(100%)

51
(100%)

15
(100%)

1
(100%)

76
(100%)

Variable

Table 2: Dis tribution of pare nch ym al patte rns  in be nign and
m alignant le s ions

Predominantly fatty (N1)

Fatty with scattered
fibroglandular pattern (P1)

Heterogeneously
dense (P2)

Predominantly
dense (DY)

Benign Malignant Total

0

3

3

3

17

31

17

2

17

34

20

5

9 65 76

Discussion

Pre vious  local s tudie s  on de ns e  bre as t im aging found
a s m all proportion of m alignancy. Th is  s tudy e valuate d
th e  m am ograph ically de ns e  bre as t in anoth e r pe rs -
pe ctive  and found th e  re s ults  incongruous  w ith  th e
w e s t as  w e ll th e  pre vious  local s tudie s .
De s pite  th e  m ultiparity and lactation, m ajority of th e
ladie s  w ith  a s olid bre as t h ad a rath e r de ns e  glandular
bre as t pare nch ym al patte rn occupying m ore  th an 2
q uarte rs  of th e  bre as t. Th is  trans late s  to th e  pre s e nce
of gre ate r am ount of glandular tis s ue  th at is  s aid to
be  a ris k  factor in th e  caus ation of bre as t m alignancy.
W h ile  th e  Am e rican Colle ge  of Radiology (ACR)
re com m e nds  bre as t de ns ity grade s , and autom ate d
com pute r bas e d pe rce nt de ns ity m e as ure m e nts  and
pare nch ym al s e gm e ntation are  available ,9  A re ce nt
s tudy com paring th e  pe rce nt de ns ity and pare nch ym al
patte rns  and coars e ne s s  on m am m ograph y conclude d
th at h igh -ris k  and low -ris k  w om e n h ave  diffe re nt
m am m ograph ic pare nch ym al patte rns  w ith  s ignifi-
cantly h igh e r diffe re nce  in th e  pare nch ym al patte rns
th an th e  bre as t pe rce nt de ns ity alone .10

Till now , th is  w as  th e  firs t s tudy conducte d in Pak is tani
w om e n w ith  s olid bre as t to e valuate  th e ir as s ociation
w ith  th e  m am m ograph y bas e d bre as t pare nch ym al
patte rns . Th e  pre vious  local s tudie s  h ave  only conce n-
trate d on de te rm ining w h e th e r any additional path o-
logy could be  de te rm ine d by ultras ound in de ns e
bre as ts ;11,12 Th e y found a rath e r low  pe rce ntage  of
m alignancy in th e  de ns e r bre as t. Gh affar e t al. found
only 2 m alignancie s  in a 100 ladie s  w ith  BI-RADS
grade  3 and 4 (h igh e r grade s ) de ns ity.11 Mas roor e t
al. found only one  m alignancy in 76 patie nts  w ith
de ns e  bre as ts .12 So th e  auth ors  de cide d to e valuate
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a diffe re nt approach  th at w as  to s tudy th e  bre as t
pare nch ym al patte rns  in Pak is tani ladie s  h aving s olid
bre as t lum ps  w h ich  w as  not s tudie d pre vious ly. Th is
h as  im portant im plications  as  Pak is tan h as  a h igh
bre as t cance r incide nce . Pak is tani im m igrants  to oth e r
re gions  m ay carry th is  te nde ncy abroad w h e re  s cre e -
ning m am m ograph y is  dilige ntly practice d s o th at
re le vant data m us t be  available .
It w as  found th at m ajority of th e s e  ladie s  h ad a
h e te roge ne ous  de ns e  bre as t. Th is  w as  de s pite  e xclu-
ding th os e  on re ce nt or curre nt h orm onal th e rapy
w h e th e r for re place m e nt or contrace ption, to control
th e  confounding e ffe ct of h orm one s  on bre as t te xture .
Th e  m ajority h ad m ore  th an 4 ch ildre n and h ad bre as t
fe d th e m . Th is  th e ore tically h as  th e  e ffe ct of re ducing
th e  bre as t de ns ity as  th e  proportion of bre as t adipos ity
incre as e s  in parous , pos t-lactation fe m ale s  w ith  a
cons e q ue nt de cre as e  in bre as t de ns ity, w h ich  w as
not s e e n in th e  s tudie d group of patie nts . Th is  ce rtainly
rais e s  furth e r q ue s tions  for future  re s e arch  on th is
as pe ct.
Mos t of th e s e  ladie s  h ad a P1 and P2 patte rns . Th is
is  ce rtainly diffe re nt from  all th e  available  lite rature
th at s tate s  th at P2 and DY are  th e  patte rns  at ris k .7,8,13

It m ay w e ll re pre s e nt an e pide m iological variation
inh e re nt to Pak is tani w om e n and again s tre ngth e ns
th e  ne e d to look  for unk now n ge ne tic factors  w h ich
m igh t be  at play.
Gos h  e t al. follow e d th e  lobular involution and bre as t
patte rns  in w om e n diagnos e d w ith  be nign bre as t
dis e as e  for an ave rage  of 13 ye ars  and conclude d
th at th os e  w ith  P1 w e re  at 1.23 tim e s , th os e  w ith
e xtre m e ly de ns e  bre as t (DY) at 1.6 tim e  and th os e
w ith  P2 at 1.9 6 tim e s  incre as e d ris k  of de ve loping
cance r.14

Th e  m ain lim itation of th is  s tudy is  th at it is  a s ingle -
ce nte r, re tros pe ctive  s tudy. Th e  BI-RADS de ns ity gra-
ding w as  not applie d as  th e  auth ors  w e re  m ore
inte re s te d in de te rm ining th e  h ith e rto unde te rm ine d
pare nch ym al patte rns  in th e  adult Pak is tani ladie s ,
rath e r th an th e  de ns ity grade s  w h ich  h ave  be e n e xte n-
s ive ly s tudie d particularly in th e  conte xt of m am m o-
graph y and ultras ound. Th is  in fact is  one  of th e
uniq ue  and nove l fe ature s  of th is  re s e arch  th at it h as
de te rm ine d th e s e  patte rns  for th e  firs t tim e  in Pak is tan.
Anoth e r lim itation of th e  s tudy is  vis ual e valuation of
th e  pare nch ym al patte rn ins te ad of com pute r aide d
de te ction. Th e  latte r h as  com e  up as  a s trong and

Conclusion

Scatte re d fibro glandular and h e te roge ne ous ly de ns e
m am m ograph ic pare nch ym a h ad a s trong as s ociation
w ith  pre s e nce  of s olid m alignant le s ion in bre as t.
Th e s e  findings  are  incongruous  w ith  th e  re porte d
patte rns  from  th e  W e s t and m ay re pre s e nt inh e re nt
oncoge nic ch aracte ris tic in Pak is tani ladie s .

s e ns itive  tool,9  h ow e ve r it is  cos tly and s ubje ct to
te ch nical variations . In a re ce nt publis h e d s tudy com -
paring raw  and proce s s e d digital m am m ogram s  (DM),
it w as  conclude d th at fe ature s  of  proce s s e d ve rs us
raw  DM de pe nde d h igh ly on th e  DM  ve ndor, and
im age  acq uis ition s e ttings .15  Th e  m am m ogram s  s tu-
die d in th is  s tudy w e re  all digital m am m ogram s  pro-
ce s s e d at s tandard s e ttings .
Anoth e r lim itation is  th at th e  auth ors  h ad applie d th e
W olffe  s ys te m  of clas s ification in th e  curre nt s tudy.
A m ore  re ce nt clas s ification is  th at of Tabár I-V MPP
clas s ification s ys te m .15 Th is  w as  not applie d due  to
non-fam iliarity w ith  th at clas s ification s ys te m . H ow e ve r
population bas e d s tudie s  h ave  s h ow n a w ide  dis tri-
bution of pare nch ym al patte rns  th at m ay affe ct th e
cance r ris k  e ve n w ith  th is  latte r s ys te m .16
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