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COMPARATIVE EVALUATION OF 2D MAMMOGRAPHY AND
TOMOSYNTHESIS IN DIAGNOSTIC COHORT

Dejanova Panev S, Chalcheska S, Veljanovski D, Kostova M

General City Hospital “8th of Scptember™, Skopje, Republic of North Macedonia

Abstract

Accurate radiological evaluation is critical in the diagnostic workup of women presenting
with clinical breast symptoms. While digital breast tomosynthesis — DBT, regarding 3D
mammography (tomosynthesis) has shown benefits in screening population, its role in
symptomatic patients requires further evaluation. The purpose of the study was to com-
pare diagnostic performance of 2D mammography and tomosynthesis in detecting breast
cancer among symptomatic women. The retrospective study included 75 women (at age
63+10 years) referred for imaging due to clinical breast changes, that underwent both, 2D
mammography and tomosynthesis. Final diagnosis was established by histopathology and
clinical follow-up. Sensitivity, specificity, positive predictive value (PPV), and negative
predictive value (NPV) were calculated and compared between the two modalities.
Among the 75 patients, 59 were diagnosed with breast cancer and 16 had benign findings.
Sensitivity was higher for tomosynthesis (93.2%) than for 2D mammography (72.4%)
(p<0.05). Specificity was similar between modalities (43.8% for 3D vs. 47.1% for 2D)
and PPV was slightly higher for 3D (85.9%) compared to 2D (82.4%). Notably, tomo-
synthesis demonstrated a significantly higher NPV (63.6%) than 2D (33.3%). In a diag-
nostic population, tomosynthesis outperforms 2D mammography in sensitivity and NPV,
supporting its use as preferred modality for evaluating women with breast symptoms.
These findings suggest a potential for improved diagnostic confidence and reduced false
negative values in symptomatic cases. Thus, implementing tomosynthesis in routine clin-
ical practice is preferable for breast cancer detection in women with clinical symptoms,
which lead to better diagnostic performance and lower mortality rate, respectively.

Keywords: breast cancer; 2D mammography; tomosynthesis; symptomatic breast le-
slons.

CIIOPEJGEHA EBAJIYAIIMJA HA 2JI MAMOI'PA®UHJA U
TOMOCUHTE3A BO JIMJATHOCTHYKA TPVIIA  HA
HAUUMEHTH

Ancrpakr

TouHaTa paMONIONIKa eBATYaLja € O KIyYHO 3HAUebe BO AHjarHOCTHKATA Kaj KEHITE
CO KJIMHUYKM CUMIITOMHM Ha Jl()jl(ll'l‘ll‘ }lt)}lCK(l 3 JIUCUTAIHATA TOMOCHHTE3A HA IIOjI\'Ll -
JUTJI, 31 mamorpaduja (TOMOCHHTEA) € JOKAKAHA HEj3HHATA IPEHOCT BO CKPHHHHIOT,
3a JOKaKYBamC Ha yjiorara Bo AHjZlI‘II()’SLl’l"d I(llj AUMEHTHTE CO CUMIITOMH, HOTp€6HH ce
noHatamomsM ucrutyeama. Llesra na cryanjara Gewe a ce criopenar A1jarHOCTHIKHTE
nepgopmancu Ha 2/] Mamorpadujara v Ha TOMOCHHTE3aTa [IPH OTKPUBAKETO HA PAK H
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AOJKA Ka) JKE€HH CO CuMMTOMI P

CTPOCHCKT ara ¢ ]
TO/IMHH) ynateHu Ha CHHUM ' MBHaTa cTynmja ondatw 75 ket (63+10

TBeTe MeTOTH, 2T Mo l:m,(' nopajtn nojana Ha cuMnromu. Cure 6ea MOATOKEHH Ha
’ amorpadmja n romocunrtera. Koneunara /1jarHosa 6eme rnocragexa

CO  XHMCTOMATONOII :
CebaHOS. [l]':)l;::lruk::;:('sjll “u). o kfll'dlm'lk()'rn ‘cncncn,c. Cem3nTuBHOCTA,
mpemmias speroes (141 peanktuHa  Bpennoct (IMM1B) u  weratupHata
MGITNTE T O 75 e ')"ﬁ(‘n NPECMETaHH ¥ cropesenn romely jpata
o Goman Fooms (‘mm{m, Ha 59 um 6un aujarHocTUMpan pak Ha fojka, a 16 6use
(93551 oreors o ATHBHOCTa nokaxa MOBHCOKA BPEAHOCT 3a TOMOCHHTEIaTa
o nKy 3a 2[ MaMo’rpad)an (72.4%) (p<0.05). Creunduarocra Gere crrmama
ey nﬁ:::im:‘r;i:‘re:i}.il?«'o 3a TomocutTesa Hactipoth 47.1% 3a 2D mamorpadmjata)
_ Y TOBHCOKa 3a TomocuuTe3aTa (85.9%) po cropenfa co 2D
Mfl.MOl‘Paq)HJaTa (82.4%), noneka TomocuHTe3aTa MOKakKa 3HAUMTENHO Morucoka HITR
(63.6%) Bo criopen6a co 2D Mamorpadmjata (33.3%). )

Bo AWJaTHOCTMUMPAKETO  HAa MALMEHTHTe, TOMOCHHTe3aTa ja Haamuma 2D
MaMorPa¢)ujaTa MO CCHINTHBOCTA M HEraTHBHATa MPeIMKTUBHA BPEIHOCT, yKaAyBajku
Ha He]3WHaTa ynprpeﬁa KaKo 1oaobap MOJaTMTET 3a eBalyallMja Ha MKEHHTE CO
CHMITTOMH Ha I0jKa. Osue HaoaM ykayBaaT Ha HEJ3MHHOT MOTEHUHjal 3a MOroneMa
CHIYPHOCT BO [MJarHOCTHKaTa M 32 HAMaJeHUTE JIAXKHU HETaTUBH BPEIHOCTH Kaj
CHMITTOMATCKMTe Ciydad. Taka, BOBeXyBameTO Ha TOMOCHHTE3aTa BO PyTHHCKaTa
KIMHMYKA Npakca MOXe [a TMpHIOHece NMPH OTKPHBAETO Ha PAKOT Ha [0jKaTa ka
AKEHWTE CO KIMHHYKHM CHMITOMH, WITO [OBeIyBa [0 MOJOOPH IHJarHOCTHHKM
nepdopMaHCcH ¥ MCTOBPEMEHO MoMana CTarnka Ha CMPTHOCT.

Kay4uu 360posH: pak Ha 10jka; 2]] MaMorpaduja; TOMOCHHTE3A; CUMIITOMATCKH JTE3HH
Ha JI0jKa.

Introducton

Breast cancer remains the most frequently diagnosed cancer in women worldwide and is
2 leading cause of cancer related mortality. Early and accurate detection is essential for
improving prognosis and reducing treatment burden (10, 12, 13). Imaging plays a central
role in the diagnostic pathways, particularly for patients presenting with clinical signs or
symptoms such as palpable lumps, nipple discharge, or skin changes. Conventional two-
dimensional (2D) mammography is the most widely used imaging modality for breast
cancer detection (6, 18). However, its performance can be limited by overlapping tissue
ctructures, especially in women with dense breast tissue, leading to false negatives or
innecessary recalls (4, 5, 8, 15).

Digital breast tomosynthesis (DBT) or three-dimensional mammography (tomosynthesis)
has emerged as a complementary technique that reduces tissue overlap by acquiring mul-
tiple images through the breast at different angle, reconstructing a 3D image (1, 2, 19).
Numerous studies have demonstrated improved cancer detection rates and reduccd.rcc;\ll
rates with 3D tomosynthesis in screening settings (3, 7,9, 21, 22). However, there 1s less
evidence comparing 21D mammography and tomosynthesis in diagnostic popul:‘mpns -
patients already presenting with breast changes where the present pl'ub'd'b:lll[) ot disease
is higher. In such settings, maximizing diagnostic sensitivity and minimizing false nega-
tive values are particularly important.
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The objective of this study was (0 assess and compare the diagnostic performance of 2D
mammography and tomosynthcsis in o symptomatic women population. We specifically
analyzed and compared sensitivily. specificity, positive predictive value (PPV) and neg-
ative predictive value (NPV) m a cohort of women presenting with breast symptoms,

using histopathological findings

Material and methods

The retrospective diagnostic accuracy study was conducted at the General City Hospital
“8™ of September” in Skopje, Republic of North Macedonia, evaluating imaging findings
in a cohort of 75 women who presented clinical breast symptoms in a period of 12 months
All patients were referred for radiological evaluation due to palpable masses, nipple dis-
charge, skin retraction, or other clinical breast changes. Patients undergoing routine

screening without symptoms were excluded.

All participants underwent both, full-field digital 2D mammography and tomosynthesis
as part of their diagnostic workup. Thus, inclusive criteria were: female patients, above
age of 40 years old, patients underwent 2 imaging modalities of 2D mammography and
tomosynthesis, patients underwent breast biopsies and given to histopathology analysis
and patients with follow up in the period up to 12 months. Exclusive criteria were male
patients, patients younger than 40 years old, pregnant and breast-feeding womer. and

patients with breast implants.

Imaging was performed using Siemens Healthineers Revelation, Germany, following
standard clinical protocols, where the radiation dose for one breast with 2D mammogra-
phy was 2-3 mGy in 2 projections (Cranio-Caudal and Medio Lateral Obliqus), while for
tomosynthesis was 3-4 mGy in all projections. Final diagnosis was established based on
histopathological analysis of biopsy samples for all suspicious lesions and by follow up
for those without biopsy in a 12-month period. These diagnoses were used as the refer-
cnce standard for classification of imaging findings as true positive (TP), false positive

(FP). false negative (FN), or true negative (TN).

Diagnostic performance metrics were calculated for both, 2D and 3D modalities, includ-
ing sensitivity, specificity, positive predictive value (PPV), and negative predictive value
(NPV). Each metric was computed using standard 2x2 contingency tables: Sensitivity =
TP (TP + FN); Specificity = TN/ (TN + FP), PPV = TP / (TP + FP); NPV = TN ' (TN
+ FN) Comparison between the two modalities was descriptive, as all patients underwent
both imaging methods McNemar’s test was considered for paired proportions. Data anal-
ysis was performed using SPSS software package

Results

A number of 75 women with clinical breast symptoms were included in the analysis. The
mean age of the participants was 63+ 10 years and all underwent both, 2D marmmography
and tomosynthesis as part of their diagnostic evaluation

On Figure |, there 1s a suspicious lesion, located retromammary on MLO projection ot
the right breast, that is better visualized on tomosynthesis (B) than on 2D mammography
(A) The lesion structure and its marpins as well as the breast skin thickness show en-
hanced clanity on tomosynthes:

Phyvsioacta Vol 15-No.l 51
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Figure 1.  Comparison of breast cancer appearance: The left image (A) shows a suspi-
cious lesion by standard 2D mammography while the right image (B) shows
the same lesion with enhanced clarity by tomosynthesis.

Out of the 75 patients based on tomosynthesis, 55 were diagnosed with breast cancer,
while 9 had benign findings based on histopathology. Based on the follow up, there were
4 patients with false negatives results and 7 patients with true negative results. Regarding
the two modalities, the highest differences in true positive results and in false negative
results were found. The diagnostic performance of each modality is summarized in Table

1.

N

e of 2D Mammography and Tomosynthesis (n=73

Table 1. Diagnostic Performanc

Metric 2D Mammography 3D Tomosynthesis

ifﬂrue [)Oslll\.l:ts ('ﬁ’r N 42 55
F alse positives (FP)

False negatives (FN) 16 1

True negatives (TN)
Sfﬂsi“\/"y ‘0/0) 72.4 03 2=
%pﬂiﬁ( ity (o)

Positive Predictive Value (%)

Negative Predicitive Value (%)
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aor .:,;lz) 4r‘rt::}mm_ography. the sensitivity was 72.4% with a specificity of 47.1%. The PPV
was 82.4% \.thllC thc NPV was 33 3%. For tomosynthesis, sensitivity improved to 93.2%
.(p\O.S). while spegﬁcity slightly decreased to 43.8%. The PPV was 85.9%, and the NP\;
increased substarjntlally t0 63.6%. Both modalities had similar false posifive rates (9 each)
but tomosynthesis demonstrated superior performance in identifying true pnsiltive c:lse;
(55‘VS‘. 42) 'and reducing false negatives (4 vs. 16) compared to 2D mammography. The
statistical significance for comparison between the two modalities was considered for
both metrics, sensitivity and NPV (Table I, Figure 2).

Comparison of Diagnostic Metrics: 2D vs. 3D Mammagraphy

100
2D Marnmography
3D Tormosynhesis
80
S 60
LY
>
<
=
o]
g act
2ch
o =il — -
Sensitivity Specificity PPV
Figure 2. Comparison between 2D mammography and tomosynthesis across the 4 di-
agnostic performance metrics: sensitivity, specificity, PPV, NPV.
Discussion

This study compared the diagnostic performance of 2D mammography and tomosynthe-
sis in a symptomatic population and demonstrated that tomosynthesis offers superior sen-
sitivity and NPV compared to conventional 2D mammography (14). These findings are
particularly important in clinical settings where patients present with breast symptoms
and accurate triage is critical. The sensitivity of tomosynthesis was 93.2% outperforming
the 72.4% observed with 2D mammography. This suggests that tomosynthesis is more
effective at detecting malignant lesions, likely due to its ability to reduce the cofounding
effect of overlapping breast tissue. Importantly, the false negative rate was substantially
lower for tomosynthesis comparcd to 2D mammography, emphasizing the clinical value
of 3D in reducing missed diagnoscs. Although specificity was relatively low for both
modalities, this is probably not unexpected in a high prevalence diagnostic population.
Both modalities yielded the samc numiber of false positives, suggesting that the higher
sensitivity of tomosynthesis did notcome at the expense of increased false alarms. How-
ever, in this symptomatic cohort, both 2D and 3D imaging show very high sensitivity,
because breast cancers are more likely, more visible, and radiologists are extra careful.
The most notable differcnce between modalities was the NPV. This has major implica-
tions in clinical decision making, ns a higher NPV increases confidence in excluding

n
(%)
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mah.gnancy when imaging is nepative. This finding reinforces the potential of tomosyn-
thesis as a valuable first line tool in diagnostic workup of patients with breast complaints.
Our findings align with prior studies that report improved diagnostic accuracy with tomo-
synthesis, especially in dense breasts and symptomatic population (4, 8, 15, 16, 20, 22).
However, most existing data stem from screening cohorts (3,7, 9, 11, 16, 17). By focus-
ing on symptomatic patients, our study fills an important gap and reflects real world di-
agnostic practice. Limitations of this study include the relatively small sample size and
its retrospective design. Additionally, we did not stratify by breast density or lesion type,
which could influence diagnostic accuracy. Nonetheless, all patients underwent both im-
aging modalities and were followed with histopathological confirmation, strengthening
the reliability of our imaging comparison.

In the diagnostic study of women presenting with clinical breast symptoms, tomosynthe-
sis demonstrated superior diagnostic performance compared to convent.iongl 2D mam-
mography. Specifically, tomosynthesis achieved higher sensitivity and S{gnlﬁcantly' im-
proved negative predictive value, while maintaining comparable speciﬁqty and positive
predictive value. These findings support the integration of tomosynthesis into the diag-

nostic workflow for symptomatic patients, where accurate identification and exclusion of

malignancy are critical. Further studies with larger populations and stratifications by

breast density are required, in order to confirm the clinical advantages of 3D 1maging 1n
the evaluation of breast disease.
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