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dnexal masses are frequently encountered in the medical practice.1,2

Determination of a cut-off level for malignancy of an adnexal mass
is critical and is mainly based on the appearance of the mass on im-

aging. This cut-off level would determine the need for surgery, referral to
a surgeon, and the urgency for surgery. Ovarian cancer is a leading cause of
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AABBSS  TTRRAACCTT  OObb  jjeecc  ttii  vvee:: The pur po ses of this study we re to cal cu la te the ap pa rent dif fu si on co ef fi -
ci ent (ADC) va lu es of ova ri an mas ses and to de ter mi ne whet her they were different in be nign and
ma lig nant mas ses. MMaa  ttee  rrii  aall  aanndd  MMeett  hhooddss: A to tal of 51 pa ti ents with 59 be nign and ma lig nant ova -
ri an mas ses we re en rol led in the study. Dif fu si on-we igh ted mag ne tic re so nan ce ima ging (DW MRI)
was per for med with b fac tors of 0, 500 and 1000 s/mm2. RRee  ssuullttss:: The me an ADC va lu e of the ova -
ri an mas ses we re 3.00 ± 0.26 x 10-3 mm2/s for func ti o nal (fol lic le) cysts, 1.30 ± 0.47 x 10-3 mm2/s for
he morr ha gic cysts, 1.32 ± 0.34 x 10-3 mm2/s for en do met ri o mas, 1.03 ± 0.15 x 10-3 mm2/s for der mo -
id cysts, 2.79 ± 0.25 x 10-3 mm2/s for cysta de no mas, and 1.29 ± 0.31 x 10-3 mm2/s for car ci no mas. The -
re we re sig ni fi cant dif fe ren ces in ADC va lu es for cysta de no mas and car ci no mas (p< 0.031) as well
as for der mo id cysts and en do met ri o mas-he morr ha gic cysts (p< 0.05). The ADC va lu es of func ti o -
nal cysts-cysta de no mas did not dif fer. CCoonncc  lluu  ssii  oonn:: The ADC va lu es of be nign and ma lig nant ova -
ri an le si ons over lap con si de rably. The DWI do es not pro vi de ad di ti o nal in for ma ti on to con ven ti o nal
se qu en ces for dis cri mi na ti on of be nign and ma lig nant mas ses.

KKeeyy  WWoorrddss::  Mag ne tic re so nan ce ima ging; dif fu si on mag ne tic re so nan ce ima ging; 
ova ri an ne op lasms

ÖÖZZEETT  AAmmaaçç:: Bu ça lış ma nın ama cı, ovar yen kit le le rin gö rü nür di füz yon kat sa yı sı (ADC) de ğer le -
ri ni he sap la mak ve bu de ğer le rin kit le le rin se lim ve ha bis lezyonlarda farklı olup ol ma dı ğı nı de ğer -
len dir mek tir. GGeerreeçç  vvee  YYöönntteemmlleerr:: Top lam 51 has ta ya ait 59 se lim ve ha bis tü mör ça lış ma da
de ğer len di ril miş tir. Di füz yon ağır lık lı mag ne tik re zo nans gö rün tü le me (DA-MRG), 0, 500 ve 1000
s/mm2 b fak tör le ri ile ger çek leş ti ril miş tir. BBuull  gguu  llaarr:: Ovar yen kit le le re ait or ta la ma ADC de ğer le ri
sı ra sıy la, fo li kül kist le ri için 30 ± 0.47 x 10-3 mm2/s, en do met ri o ma lar için 1.32 ± 0.34 x 10-3 mm2/s,
der mo id kist ler için 1.03 ± 0.15 x 10-3 mm2/s, kist ade nom lar için 2.79 ± 0.25 x 10-3 mm2/s ve kar si -
no ma lar için 1.29 ± 0.31 x 10-3 mm2/s bu lun du. Kist ade nom lar ve kar si no ma la rın ADC de ğer le rin -
de (p< 0.031) der mo id kist ve en do met ri o ma-he mo ra jik kist ler de ol du ğu gi bi an lam lı fark lı lık
mev cut tu (p< 0.05). Fonk si yo nel kist ler ile kis ta de nom la rın ADC de ğer le ri fark lı bu lun ma dı. SSoonnuuçç::
Se lim ve ha bis tü mör le rin ADC de ğer le ri an lam lı bir şekil de ör tüş me bu lun du. DA-MRG’ nin, se -
lim ve ha bis tü mör le rin ay rı mın da kul la nı lan kla sik se kans de ğer le ri ne ila ve kat kı sağ la ma mış tır.

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Man ye tik re zo nans gö rün tü le me; di füz yon man ye tik re zo nans gö rün tü le me; 
over tü mör le ri 
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de ath from gyne co lo gic ma lig nancies and the fifth
most com mon ca u se of can cer de aths in wo men.
Most pa ti ents pre sent in ad van ced sta ges of the di s-
e a se du e to the si lent cli ni cal co ur se.3-5

Ul tra so und is the pri mary mo da lity used for
de tec ti on and cha rac te ri za ti on of ad ne xal mas ses
and re ma ins as the study of cho i ce be ca u se it is re l-
a ti vely inex pen si ve, no nin va si ve, and wi dely ava i -
lab le. The iden ti fi ca ti on of ova ri an mas ses de pends
on tis su e cha rac te ri za ti on ba sed on mag ne tic re so -
nan ce (MR) pro per ti es. The su pe ri or con trast re so -
lu ti on of MR ma kes it va lu ab le in cha rac te ri zing a
so nog rap hi cally in de ter mi na te ad ne xal mass.6 Fur-
t her mo re, dif fu si on we igh ted ima ging (DWI) has
emer ged as a di ag nos tic to ol for the eva lu a ti on of
on co lo gic and inf lam ma tory di se a ses. For two de ca -
des, DWI has be en app li ed to the eva lu a ti on of in-
trac ra ni al di se a ses; the de ve lop ment of fast ima ging
such as ec ho pla nar ima ging and pa ral lel ima ging
tech ni qu es and re cently new soft wa re enab led to
over co me the dif fi cul ti es and res tric ti ons of ab do -
mi nal DWI.7,8 The pur po se of this study was to eva -
lu a te the fe a si bi lity of DWI for dis cri mi na ti on of
be nign and ma lig nant ova ri an mas ses.

MA TE RI AL AND MET HODS

PA TI ENT PO PU LA TI ON

This ret ros pec ti ve study was con duc ted in a sing le
ins ti tu ti on. Du ring a pe ri od of 12 months, a to tal
of 51 wo men (me an age of 53 ye ars) with 59 known
be nign and ma lig nant ova ri an le si ons pre vi o usly
di ag no sed with ul tra so und and MRI consisting of
func ti o nal cysts (12 ca ses), he morr ha gic cysts
(seven ca ses), der mo id cysts (nine ca ses), en do met -
ri o mas (11 ca ses), cysta de no mas (nine ca ses, seven
be ing se ro us cysta de no mas and two be ing mu ci no -
us cysta de no mas), and car ci no mas (11 ca ses, six be -
ing se ro us cysta de no car ci no mas, three be ing
Kru ken berg tu mors, one be ing mu ci no us cysta de -
no car ci no ma, and one be ing gra nu lo sa cell tu mor)
were included in the study.

The re se arch pro to col was ap pro ved by the et -
hics com mit te e. Writ ten con sent was ob ta i ned
from all pa ti ents pri or to com men ce ment of the
study.

The di ag no sis of he morr ha gic cysts was ba sed
on ima ging fin dings and de tec ti on of re so lu ti on on
se ri al ima ging. The di ag no ses of der mo id cysts, cys-
ta de no mas and car ci no mas we re ba sed on his to -
pat ho lo gi cal exa mi na ti ons. En do met ri o tic cysts
we re di ag no sed re fer ring to ima ging fin dings (mul-
tip li city, T2 sha ding and cli ni cal fin dings) in fi ve
ca ses and the ot hers we re di ag no sed his to pat ho lo -
gi cally.

MR TECH NI QU E

The MR ima ging was per for med on a 1.5 T body
scan ner (Avan to; Si e mens, Er lan gen, Ger many)
with a 33 mT/m ma xi mum gra di ent ca pa bi lity
using an eight-chan nel body co il pha sed-ar ray for
sig nal re pe ti ti on. Tech ni cal pa ra me ters of the se-
qu en ces used for pel vic MRI we re as fol lows:

11)) AAxxii  aall,,  ttuurr  bboo  ssppiinn--eecc  hhoo  TT22--wwee  iigghh  tteedd  ssee  qquu  --
eenn  ccee  re pe ti ti on ti me [TR], 4320 ms; ec ho ti me
[TE], 87 ms; flip ang le [FA], 150°; mat rix, 320 x
240; sli ce num bers, 30; sli ce thick ness= 6.5 mm; in-
ters li ce gap, 30%; fi eld of vi ew [FOV], 50 cm; av-
e ra ges, 2; ac qu i si ti on ti me, 2.24 s; band width, 130
Hz/Px.

22)) AAxxii  aall  ffaatt--ssaa  ttuu  rraa  tteedd  33DD  ggrraa  ddii  eenntt--eecc  hhoo  TT11--
wwee  iigghh  tteedd  MMRR  ssee  qquu  eenn  ccee  ((VVII  BBEE))  TR, 5.32 ms; TE,
2.53 ms; FA, 10°; mat rix, 256 x 166; sli ce num bers,
80; sli ce thick ness= 3.6 mm; in ters li ce gap, 20%;
FOV, 45 cm; ave ra ges, 1; ac qu i si ti on ti me, 0:16 s;
band width, 300Hz/Px, PAT mo de, ge ne ra li zed au-
to ca lib ra ting par ti ally pa ral lel ac qu i si ti ons [GRAP -
PA]; PAT fac tor, 2.

33)) AAxxii  aall,,  ttuurr  bboo  ssppiinn--eecc  hhoo  TT11--wwee  iigghh  tteedd  ssee  qquu  --
eenn  ccee  TR, 536 ms; TE, 11 ms; FA, 150°; mat rix, FOV,
50 cm; ave ra ges, 1; ac qu i si ti on ti me, 1.33 s; band-
width, 130 Hz/Px.

44)) SSaa  ggiitt  ttaall,,  ttuurr  bboo  ssppiinn--eecc  hhoo  TT22--wwee  iigghh  tteedd  ssee  qquu  --
eenn  ccee  TR, 5030 ms; TE, 101 ms; FA, 150°; mat rix,
384 x 288; sli ce num bers, 24; sli ce thick ness= 6 mm;
in ters li ce gap, 30%; FOV, 36 cm; ave ra ges, 2; ac qu -
i si ti on ti me, 2,37 s; band width, 130 Hz/Px.

55)) CCoo  rroo  nnaall,,  ttuurr  bboo  ssppiinn--eecc  hhoo  ttii  mmee  ssee  qquu  eenn  ccee  TR,
4980 ms; TE, 84 ms; FA, 150°; mat rix, 320 x 240;
sli ce num bers, 20; sli ce thick ness= 7 mm; in ters li -
ce gap, 30%; FOV, 37 cm; ave ra ges, 2; ac qu i si ti on
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ti me, 2.24 s; band width, 220 Hz/Px; PAT mo de,
GRAP PA; PAT fac tor.

66))  HHiigghh  bb--vvaa  lluu  ee  ddiiff  ffuu  ssii  oonn  wwee  iigghh  tteedd  ssiinngg  llee--sshhoott
ssppiinn  eecc  hhoo  eecc  hhoo--ppllaa  nnaarr  ssee  qquu  eenn  ccee  with, che mi cal shift
se lec ti ve fat-sup pres si on tech ni qu e; TR/TE, 4900/93;
mat rix, 192 × 192; sli ce num bers, 30; sli ce thick ness
= 6 mm; in ters li ce gap, 35%; FOV, 45 cm; ave ra ges,
5; ac qu i si ti on ti me, ap pro xi ma tely 3 mi nu tes, PAT
fac tor, 2; PAT mo de, GRAP PA was per for med.

Fol lo wing DWI, con trast en han ced ima ging
was per for med with axi al and sa git tal 3D gra di -
ent-ec ho T1-we igh ted MR se qu en ce af ter ad mi nis -
tra ti on of ga do pen te ta te di meg lu mi ne at a do se of
0.1 mmol/kg of body we ight as a bo lus in jec ti on
(each bre ath hold las ted bet we en 20-24 s).

IMA GE INTER PRE TA TI ON

The DWI da ta sets we re trans fer red to an in de pen -
dent Work sta ti on (Le o nar do con so le, soft wa re ver-
si on 2.0; Si e mens) for post pro ces sing. The DW
ima ges we re of di ag nos tic qu a lity in all ca ses, and
no ca ses we re exc lu ded from the study. The ADC
maps we re cal cu la ted and map ped by the ima ging
system soft wa re. To me a su re ADC va lu es of the
mas ses, a fre e hand ROI was de fi ned on the T2-we -
igh ted EPI ima ge (b=0), whi le re fer ring to the axi -

al T1 and T2-we igh ted and con trast en han ced im-
a ges for ve ri fi ca ti on of the le si on bo un da ri es. The
ROI was then co pi ed to the cor res pon ding ADC
map. The ROI inc lu ded all le si ons in comp le tely
cystic mass le si ons. The so lid com po nent was me -
a su red in mi xed so lid and cystic mas ses.

STA TIS TI CAL ANALY SIS

All sta tis ti cal analy ses were per for med using SPSS
(Ver si on 10.0 for Win dows re le a se, Chi ca go, IL,
USA). The ADC va lu es of pa ti ents we re re por ted as
the me an ± STD. The nor ma lity of dis tri bu ti on of
the pa ra me ters was as ses sed using the Kol mo go ro -
v–S mir nov test. One-way ANO VA was emp lo yed
to de ter mi ne the dif fe ren ces in the ADC va lu es by
the le si on types and me an dif fe ren ces we re at ta i -
ned by Tu key HSD test. A p va lu e of less than 0.05
was con si de red sig ni fi cant.

RE SULTS
The ADC va lu es for ova ri an mas ses un der went con-
ven ti o nal and DW MRI exa mi na ti ons are sum ma ri -
zed in Tab le 1. Di se a se gro ups are shown in Figure 1
(scat ter plots). The re was sig ni fi cant dif fe ren ce in
ADC va lu es bet we en cysta de no mas and car ci no mas
(p< 0.001) as well as bet we en der mo id cysts and he-

1p< 0.001 (post hoc Tukey HSD test).

Lesion N Mean ADC (mm2/s) Comparison1

Functional cyst 12 3.00 ± 0.26 x 10-3 Functional cyst>Hemorrhagic cyst

Functional cyst>Endometriotic cyst

Functional cyst>Dermoid cyst

Functional cyst>Carcinomas

Hemorrhagic cyst 7 1.30 ± 0.47 x 10-3 Hemorrhagic cyst< Functional cyst

Hemorrhagic cyst< Cystadenomas

Endometriotic cyst 11 1.32 ± 0.34 x 10-3 Endometriotic cyst< Functional cyst

Endometriotic cyst< Cystadenomas

Dermoid cyst 9 1.03 ± 0.15 x 10-3 Dermoid cyst< Functional cyst

Dermoid cyst< Cystadenomas

Cystadenomas 9 2.79 ± 0.25 x 10-3 Cystadenomas> Hemorrhagic cyst

Cystadenomas> Dermoid cyst

Cystadenomas> Carcinomas

Cystadenomas> Endometriotic cyst

Carcinomas 11 1.29 ± 0.31 x 10-3 Carcinomas< Functional cyst

Carcinomas< Cystadenomas

TABLE 1: Comparison of the subgroups of ovarian masses.
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morr ha gic cysts-en do met ri o mas (p< 0.005). The
ADC va lu es bet we en func ti o nal cysts and cysta de -
no mas; bet we en he morr ha gic cysts and en do met ri o -
mas; and bet we en en do met ri o mas-he morr ha gic cysts
and car ci no mas we re not dif fe rent (Fi gu re 2, 3, 4). 

DIS CUS SI ON
The go al of ima ging for ad ne xal mas ses is to de ter -
mi ne ma lig nancy and gu i de for tre at ment op ti ons.
Ova ri an mas ses with sep ta ti ons gre a ter than 3 mm,

mu ral no du la rity, and pa pil lary pro jec ti ons in di ca -
te a ma lig nant ova ri an ne op lasm. The most sig ni fi -
cant fe a tu re is the pre sen ce of so lid com po nents
wit hin an ova ri an mass. So me be nign le si ons and
most com monly en do met ri o mas and he morr ha gic
cysts may ha ve a si mi lar ap pe a ran ce with ma lig nant
ova ri an tu mors.3,9 We hypot he si zed if DWI was ab -
le to de ter mi ne ma lig nant le si ons of the ovary.

Nor mal ova ri es ref lect high cor ti cal sig nal on
DW ima ges pro bably be ca u se of the cel lu lar com-
po nent of cor ti cal stro ma and den se con nec ti ve tis-
su e, in con trast re la ti vely low sig nal in ten sity in the
hi lum and cen tral stro ma pro bably re la ted to lo o -
ser vas cu lar and con nec ti ve tis su e.2 We did not cal-
cu la te the nor mal ADC va lu es of ova ri es, be ca u se of
re la ti vely small vo lu me, the dif fi culty of cal cu la ti -
on of nor mal ova ri an pa rench yma with the avo i -
dan ce of inc lu si on of fol lic les, and in ter fe ren ce of
nor mal mens tru al cycle on the pa rench yma.

The cor tex of the ovary fre qu ently con ta ins
fol lic les at va ri o us sta ges. In the pre o vu la tory pe ri -
od, do mi nant pre o vu la tory fol lic les can en lar ge by

FIGURE 1: Scatter plots of the ADC values obtained in benign and malig-
nant lesions. (1: Functional cysts, 2: Hemorrhagic cysts, 3: Dermoid cysts, 4:
Cystadenomas, 5: Carcinomas, 6: Endometriomas).

FIGURE 2: A 54-year-old woman with endometrioma. A Non-enhancing (not shown here) left adnexal mass shows hyperintensity on VIBE image. B T2-weighted
image demonstrates hypointensity (shading). C DWI of the mass shows hyperintensity (b= 1.000 s/mm2). D Apparent diffusion coefficient (ADC) was calculated. Mass
on ADC image shows hypointensity (decreased diffusion). Region of interest (ROIs) was placed on the mass (ROI 1,d). ADC of the mass was 1.25 x 10-3 mm2/s.

A B

C D
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17-25 mm.10 When a fol lic le fa ils to in vo lu te or
ovu la te, a fol li cu lar cyst de ve lops. The se cysts can
ran ge from 3 to 8 cm but ra rely ex ce ed 5 cm.11,12

Sin ce lar ge fol li cu lar cysts may be in dis tin gu is hab -
le from ne op las tic cysts, they sho uld be fol lo wed
up. Un li ke ne op las tic cysts, fol li cu lar cysts may
spon ta ne o usly reg ress over ti me, usu ally wit hin
two mens tru al cycles. In our study lar ge func ti o nal
cysts we re in dis cer nib le from se ro us cysta de no mas
both on con ven ti o nal and DW MR ima ging.

He morr ha gic ova ri an cysts are mostly he mor-
r ha gic func ti o nal or cor pus lu te um cysts. The se
cysts ari se when cor pus lu te um fa ils to reg ress.
They usu ally ha ve a thic ker wall with a slight hy-
pe rin ten sity on T1-we igh ted ima ges. The most fre-
qu ently en co un te red he morr ha gic cor pus lu te um
cysts are seen in the su ba cu te pha se and disp lay a
high sig nal in ten sity on T1-and T2-we igh ted ima -
ges. They may be mis di ag no sed as en do met ri o mas,
ho we ver, on fol low-up endometriomas per sist.11,13

Additionally, en do met ri o mas are highly hype rin -
ten se on T1-we igh ted ima ges and hypo in ten se on
T2-we igh ted ima ges. In this study, the ADC values
of func ti o nal cysts and he morr ha gic cysts were dif-
fe rent (p< 0.01). Dis cri mi na ti on bet we en the se
mas ses has al re ady been ea sily per for med with con-
ven ti o nal se qu en ces. The re was no sta tis ti cal sig ni -
fi can ce bet we en the ADC va lu es of en do met ri o mas
and he morr ha gic cysts.

Der mo id cysts are ea sily dis cer nib le from T1
hype rin ten se le si ons such as en do met ri al cysts by
sup pres si on of the sig nal of fatty com po nent with
fre qu ency-se lec ti ve fat sup pres si on tech ni qu es.2,5 In
the pre sent study, the se le si ons sho wed the lo west
ADC va lu es among the ova ri an mas ses (p< 0.001). 

Cysta de no mas had hig her ADC va lu es than
car ci no mas fa ci li ta ting their dis cri mi na ti on (p<
0.001). In fact, the se two gro ups may ea sily be dif-
fe ren ti a ted with well known clas si cal fin dings re-
por ted in the li te ra tu re, inc lu ding en han cing

FIGURE 3: A 48-year-old woman with serous cystadenocarcinoma. A Complex, mixed solid and cystic pelvic mass shows hyperintensity on T2-weighted image.
B Hypointensity of the cystic components and enhancing walls and mural nodule on the VIBE image. C Hyperintensity of the solid mural nodule on diffusion-
weighted (b= 1.000 s/mm2) images. D Apparent diffusion coefficient (ADC) was calculated. Mural nodule on ADC image shows hypointensity (decreased diffu-
sion). Region of interest (ROIs ) was placed on the solid portion (ROI 1,2d). ADC of the mass was 1.19 x 10-3 mm2/s and 1.23 x 10-3 mm2/s respectively. 

A B

C
D
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pa pil lary pro jec ti ons, so lid com po nents, and thick
sep ta ti ons.2,3

The re are pa pers that are in ag re e ment and di -
sag re e ment with our da ta. In con cor dan ce with the
pre sent study, Mo te ki and Ishizaka14 sta ted that en-
do met ri al cysts and ma lig nant cystic ova ri an tu-
mors had lo wer ADC va lu es than ova ri an cysts and
se ro us cysta de no mas (p< 0.03). In anot her study
con duc ted by Na ka ya ma et al.,15 si mi larly the lo w-
est ADC va lu es we re de tec ted from der mo id cysts
and this was at tri bu ted to ke ra ti no id subs tan ces
wit hin the se mas ses. In a pre vi o us study per for med
by Ka ta ya ma et al.16 the le si ons ex hi bi ting typi cal
wa tery in ten sity ten ded to ha ve hig her ADCs than
tho se ex hi bi ting aty pi cal wa tery in ten sity on T1-
and T2-we igh ted ima ges. In addition, ac cor ding to
a re cent study per for med by Ta ke uc hi et al.,17 low
in ten sity on DWI with high ADC may sug gest be-
nign le si ons; ho we ver, it may be oc ca si o nally dif fi -
cult to dif fe ren ti a te be nign and ma lig nant le si ons

only on the ba sis of DWI. The dif fe ren ces in ADCs,
the re fo re, we re mo re clo sely re la ted to the sig nal
in ten sity of the flu id rat her than a his to pat ho lo gic
gro up; fi nally they conc lu ded that ADCs of ova ri -
an le si ons we re unab le to dis cri mi na te be nign from
ma lig nant ones.

Re cent stu di es ha ve shown that DW ima ging
plays an im por tant ro le in the di ag no sis and the ra -
pe u tic ma na ge ment of pa ti ents with gyne co lo gic
ma lig nancies. The DWI has a high sen si ti vity and
spe ci fi city for the eva lu a ti on pe ri to ne al dis se mi na -
ti on as well.18, 19 In our study DWI was ab le to de-
tect all me tas ta tic imp lants, in thre e pa ti ents with
me tas ta tic spre ad.

Our study has so me li mi ta ti ons. First, the sam-
p le si ze was small to constitute sub gro ups. Se cond,
so me of the le si ons we de tec ted we re di ag no sed
with ima ging fin dings and fol low up ima ging.
When en do met ri o mas, he morr ha gic cysts and der-
mo id cysts de mons tra ting lo wer ADC va lu es we re

FIGURE 4: A 29-year-old woman with serous cystadenoma A. A multiseptated cyst in the right adnexal region shows hyperintensity on T2-weighted image. 
B. Hypointensity of the cystic components and lack of enhancement on the VIBE image. C. Mild hyperintensity of the cyst on diffusion-weighted (b= 1.000 s/mm2)
image (T2 shine through effect). D. Apparent diffusion coefficient (ADC) was calculated. Region of interest (ROI) was placed on the cyst (ROI 1,d). ADC of the
cyst was 2.76 x 10-3 mm2/s.

A B

C D
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exc lu ded by the help of con ven ti o nal MRI se qu en -
ces, ADC map ping may be help ful for de tec ti on of
ma lig nancy in mi xed so lid and cystic mas ses.

Ho we ver, wit ho ut the as sis tan ce of con ven ti -
o nal MRI se qu en ces, ADC va lu es of be nign and

ma lig nant le si ons overlap and this can le ad to mis-
di ag no ses. In conc lu si on, on the ba sis of the se fin -
dings, the DWI do es not pro vi de ad di ti o nal
in for ma ti on to dis cri mi na te be nign from ma lig nant
mas ses.
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