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Probably Benign Findings - Generalized

Discrete clusters of tiny calcifications

Scattered / clustered tiny calcifications

Noncalcified circumscribed solid masses



Localized Findings

Cluster of microcalcifications

Noncalcified solid mass

Focal asymmetry

Miscellaneous findings

1938

2174

741

73

TOTAL 4925



PPVs for Localized Findings

Cluster of microcalcifications

Noncalcified solid mass

Focal asymmetry

Miscellaneous findings

7

24

5

0

(0.4%)

(1.1%)

(0.7%)

(- - - -) 

TOTAL 36 (0.7%)



Generalized Findings

Discrete clusters of microCa

Scattered / clustered microCa

Noncalcified solid masses

115

539

1601

TOTAL 2255

++

++



PPVs for Generalized Findings

Discrete clusters of microCa

Scattered / clustered microCa

Noncalcified solid masses

0

1

2

(- - - -)

(0.2%)

(0.1%)

TOTAL 3 (0.1%)



AJR 2000; 175:23-29



Rationale for Mammographic Follow-Up

Can identify “probably benign” lesions



Mammographic Surveillance of Probably Benign Lesions

Author / Yr Cases Follow-Up Frequency PPV

Wolfe ‘87

Helvie ‘91

Sickles ‘91

Varas ‘92

Vizcaíno ‘01

Varas ‘02

1,356

90

3,184

535

795

511

6-12 mo

20 + mo

36 + mo

~ 26 mo

24 mo

24 + mo

6.4%

5.6%

11.2%

2.6%

5.8%

3.0%

0.6%

1.1%

0.5%

1.7%

0.3%

0.4%



Rationale for Mammographic Follow-Up

Can identify “probably benign” lesions

In F/U, find cancers by interval change



Detection of Cancers in Initial UCSF Study

F/U Exam Mam Change No Mam Change No Mam Done

6 mos

6 mos

1 year

1 year

2

8

4

1

0

0

0

0

0

2

0

0

TOTAL 15 20



Detection of All 47 Cancers at UCSF

F/U Exam Mam Change No Mam Change No Mam Done

6 mos

6 mos

1 year

1 year

6

23

12

2

0

0

0

0

0

2

2

0

TOTAL 43 40



Rationale for Mammographic Follow-Up

Can identify “probably benign” lesions

In F/U, find cancers by interval change

Cancers still have favorable prognosis



Features of the Initial 17 UCSF Cancers

Axillary node metastasis

Systemic metastasis

Stage 0 + I cancer

Minimal cancer

2

0

15

8

(12%)

( - - - )

(88%)

(47%)



Features of All 47 UCSF Cancers

Axillary node metastasis

Systemic metastasis

Stage 0 + I cancer

Minimal cancer

4

0

42

25

(  9%)

( - - - )

(89%)

(53%)



Follow-Up of the Initial 17 UCSF Cancers

None show evidence of recurrence

Median follow-up:  238 months (20 yrs)

Range of follow-up:  213-299 months

Follow-up (node +):  258 & 271 months



Rationale for Mammographic Follow-Up

Can identify “probably benign” lesions

In F/U, find cancers by interval change

Cancers still have favorable prognosis

Avert morbidity of benign biopsies

Reduce induced costs of benign biopsy



Had all probably benign lesions in 

the initial study been biopsied, the 

yield of malignancy would have 

decreased by 34%, from 38% to 25%.
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Utility of Previous Mammograms

Lesion decrease
- Screening mammo in 1 year

Lesion stability
- Surveillance mammo in 1 year
- Screening mammo in 1 year

Lesion increase
- Tissue diagnosis



Utility of Lesion Increase at Mammo

Increase prompted biopsy in 178 cases

29 of these were cancer (16%)

All 29 cancers were nonpalpable

27 of 29 cancers have good prognosis



Utility of Lesion Increase at Mammo (UCSF)

Increase prompted biopsy in 312 cases

43 of these were cancer (14%)

All 43 cancers were nonpalpable

40 of 43 cancers have good prognosis



The mammographic demonstration

of interval change appears to be an

important, albeit nonspecific sign

of occult malignancy.
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Promptly identify some benign lesions



Need for Full Imaging Work-Up

Promptly identify some benign lesions

Promptly identify some cancers



Radiology 2005; 234:684-692



Need for Full Imaging Work-Up

Promptly identify some benign lesions

Promptly identify some cancers

Establish a “full-work-up” baseline



Need for Full Imaging Work-Up

Promptly identify some benign lesions

Promptly identify some cancers

Establish a “full-work-up” baseline

Explain findings directly to the patient



Unresolved Issues

Need for full imaging work-up

Lesion size and patient age thresholds



Masses as a Function of Patient Age

< 40
40-49
50-59
60-69
70 +

2
5
5
4
3

(0.9%)
(1.1%)
(1.6%)
(1.6%)
(1.9%)

Cases Cancers

227
451
319
246
160

Patient Age



Masses as a Function of Lesion Size

5 mm
6-10 mm
11-15 mm
16-20 mm
> 20 mm

(0.8%)
(1.4%)
(1.4%)
(2.0%)
(- - - -)  

Cases Cancers

133
804
279
152
35

<_

Lesion Size

1
11
4
3
0



Utility of Thresholds Using Patient Age

< 40

< 50

< 60

2/227

7/678

12/997

Age Follow-Up

(0.9%)

(1.0%)

(1.2%)

17/

12/

7/

(1.4%)

(1.7%)

(1.7%)

Biopsy

1176

725

406



Utility of Thresholds Using Lesion Size

5
8

10
15

mm Follow-Up

(0.8%)
(1.2%)
(1.3%)
(1.3%)

18/
11/
7/
3/

(1.4%)
(1.5%)
(1.5%)
(1.6%)

Biopsy

1270
750
466
187<_

_

_

_

<

<
<

133
653
937
1216

1/
8/

12/
16/



Provisional Conclusion

Nonpalpable, circumscribed, noncalcified,

solid (probably benign) masses should be

managed with periodic mammographic

surveillance regardless of lesion size and

patient age. 



Unresolved Issues

Need for full imaging work-up

Lesion size and patient age thresholds

Specific details of surveillance protocol



UCSF Surveillance Protocol

6 months:  ipsilateral breast

6 months later:  both breasts

12 months later:  both breasts

12 months later:  both breasts



Mammographic Surveillance Protocols

Author 4 mo 6 mo 1½ yr 4 yr

Sickles

Varas

Helvie

Vizcaíno

Kopans

1 yr 2 yr 3 yr

⊕

⊕

⊕

⊕

⊕

⊕

⊕

⊕

⊕

⊕

⊕

⊕

⊕

⊕

⊕

⊕

⊕

⊕

⊕

⊕

⊕

⊕



Why not recommend prompt biopsy

for some probably benign lesions

and recommend 1-year follow-up

for the remaining lesions?



Prompt Tissue Diagnosis for Some Lesions?

Criteria:  age, size, sonographic features

No published evidence of efficacy

Best evidence (age / size) shows no efficacy



1-Year Follow-Up for Remaining Lesions?

Anxiety

– Lower for 1-year F/U than 6-month F/U



1-Year Follow-Up for Remaining Lesions?

Anxiety

– Lower for 1-year F/U than 6-month F/U

– Decreases compliance for 1 & 2-year F/U



Why 6-Month Follow-Up Is a Better Strategy

Prompt tissue diagnosis for some lesions
– Many too many benign biopsies because

cannot predict which lesions are cancer

1-year follow-up for remaining lesions
– Longer delay in diagnosis for the few 

fast-growing cancers



Unresolved Issues

Need for full imaging work-up

Lesion size and patient age thresholds

Specific details of surveillance protocol

Palpable circumscribed solid mass



Radiology 2004;
233:850-856



Probably Benign Findings

Seen only at ultrasound

Seen only at MRI



Screening Ultrasound Results

Gordon
Buchberger
Kaplan
Kolb
Crystal
Leconte
Corsetti
TOTAL

Bx (%)# Exams Ca (PPV3)

12,706
8,103
1,862

13,547
1,517
4,236
7,615

49,586

279 (2.2)
362 (4.5)
102 (5.5)
358 (2.6)
38 (2.5)

N/A
486 (7.5)

1,625 (3.7)

44 (15.8%)
32 (  8.8%)
6 (  6.6%)

37 (10.3%)
7 (18.4%)

16 .

36 .

178 .

Author

*
Radiol Clin North Am 2007; 45:895-906



Other Screening Ultrasound Results

Cancer detection rate:  0.36% (178/49586)
Biopsy yield (PPV3):  11.1% (126/1139)
Probably benign rate:  6.3% (range 3%-10%)
US-only cancers:  94% invasive, 6% DCIS
US-only cancers:  more than 70% ≤ 10 mm
US-only cancers:  86% node-negative

Radiol Clin North Am 2007; 45:895-906



Am J Roentgenol 2003; 180:1225-1228



Selected Screening Outcomes (ACRIN 6666)

US Mammo

Prevalence Ca rate

Biopsy rate (excl asps)

Short-Interval F/U Rate

PPV3 (excl cyst asps)

0.42%

5.2%

8.6%

8.8%

0.76%

2.6%

2.2%

33.3%

JAMA 2008; 299:2151-2163.



Screening US:  Probably Benign Outcomes

Masses Cancers

47
45
48
42 

Mean 
Age

Radiology 1995; 196:123-134.  J Ultrasound Med 2005; 24:161-167.
Radiology 2007; 244:87-93.  Radiology 2008;  248:773-781.

Stavros
Mainiero
Graf
Raza

PPV

426
148
448
356

0.5%
0.7%
0.2%
0.8%

2
1
1
3 



Screening US Only:  Prob. Benign Outcomes

Masses Cancers

40+
40+
40+
40+

Age

Radiology 1995; 196:123-134.  J Ultrasound Med 2005; 24:161-167.
Radiology 2007; 244:87-93.  Radiology 2008;  248:773-781.

PPV

N/A
N/A
385
N/A

N/A
N/A

0.3%
N/A

N/A
N/A

1
N/A 

Stavros
Mainiero
Graf
Raza



Breast MRI: Probably Benign Outcomes

Number Frequency

Radiology 2000; 215:267-279.  Cancer 2003; 98:377-388.  NEJM 2004; 351:427-437.
JMRI 2005; 21:556-564.  AJR 2009; 193:861-867.

Kuhl 2000
Liberman 2003
Kriege 2004
Sadowski 2005
Eby 2009

PPV

198
367

1909
473

1735

2.4%
10.1%

1.1%
5.1%
1.0%

12.4%
24.3%

6.6%
16.7%

7.6% 

TOTAL 7941 9.4% 2.8%
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