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after mastectomy and then every 6 months 

for the following 2 years [15].

For patients without a personal history of 

cancer who undergo prophylactic mastec-

tomy, breast cancer risk is substantially re-

duced but is not eliminated. For example, 

studies have shown that bilateral prophylac-

tic mastectomy reduces breast cancer risk 

by at least 95% in the setting of deleterious 

BRCA1 and BRCA2 gene mutation [16, 17].

After a mastectomy, a primary or recur-

rent breast cancer often presents as a pal-

pable lump, either detected by the patient or 

found at clinical breast examination. Mam-

mography may be technically challenging or 

simply not feasible after mastectomy in the 

absence of autologous breast reconstruction. 

Currently, there is a lack of data about the 

role of mammography and breast ultrasound 

Utility and Outcomes of Imaging 
Evaluation for Palpable Lumps in 
the Postmastectomy Patient

Brittany Z. Dashevsky1

Jessica H. Hayward1

Genevieve A. Woodard2

Bonnie N. Joe1

Amie Y. Lee1

Dashevsky BZ, Hayward JH, Woodard GA, 

Joe BN, Lee AY

1Department of Radiology and Biomedical Imaging, 

Division of Breast Imaging, University of California, 

San Francisco, 1600 Divisadero St, Box 1667, San Fran-

cisco, CA 94115. Address correspondence to A. Y. Lee 

(Amie.Lee2@ucsf.edu).

2Department of Radiology, Mayo Clinic, Rochester, MN.

Women’s Imaging •  Or ig ina l  Research

This article is available for credit.

AJR 2019; 213:464–472

0361–803X/19/2132–464

© American Roentgen Ray Society

M
astectomy may be performed 

prophylactically for patients with 

increased breast cancer risk, typ-

ically due to gene mutations such 

as BRCA, CHEK2, ATM, PALB2, and CDH1 

[1, 2], or for treatment of cancer not amenable 

to breast conservation therapy [3]. Despite 

improvements in oncologic treatment, mas-

tectomy rates are rising [4–8]. 

After therapeutic mastectomy, the risk of 

cancer recurrence is dependent on a num-

ber of factors including the primary tumor 

size, surgical margins, tumor receptor status, 

menopausal status at diagnosis, and oncolog-

ic treatment [9–14]. To screen for recurrent 

cancer in patients who have undergone mas-

tectomy, the American Society of Clinical 

Oncology recommends clinical breast exam-

ination every 3–6 months for the first 3 years 
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OBJECTIVE. The objective of our study was to assess the utility of targeted breast ultra-

sound and mammography in evaluating palpable lumps in the mastectomy bed. 

MATERIALS AND METHODS. This retrospective study identified postmastecto-

my patients who presented for initial imaging evaluation of palpable lumps between January 

2009 and December 2015. Clinical, imaging, and pathology results were reviewed. Surgical 

reconstruction type and percutaneous sampling data were collected. Patients were excluded if 

they had known malignancy at imaging presentation, if the palpable lump was not at the mas-

tectomy site, or if there was less than 1 year clinical or imaging follow-up in the absence of bi-

opsy. Each palpable site was assigned as a case, and analyses were performed at the case level. 

RESULTS. Among the 101 patients with a history of prophylactic or therapeutic mastec-

tomy who presented during the study period, 118 palpable cases met the inclusion criteria. 

All 118 cases were evaluated with ultrasound and 43 with mammography. Among the 75 cas-

es evaluated with ultrasound alone, nine cancers were detected. Among the 43 cases evalu-

ated with both ultrasound and mammography, three cancers were sonographically detected, 

of which two were mammographically visible and one was mammographically occult. There 

were two false-negative ultrasound cases; both underwent sampling because of the level of 

clinical suspicion. In total, 14 palpable lumps in 12 patients were malignant, and 104 palpable 

lumps in 89 patients were nonmalignant. Targeted ultrasound yielded a negative predictive 

value (NPV) of 97% and a positive predictive value 2 of 27%. 

CONCLUSION. Our data suggest that targeted breast ultrasound, with its high NPV, 

should be the initial imaging test of choice for palpable lumps after mastectomy. Mammog-

raphy yielded no additional cancers but was helpful in confirming benign diagnoses. The two 
false-negative ultrasound cases support palpation-guided sampling for imaging-occult and 

clinically suspicious palpable lumps. 

Dashevsky et al. 
Palpable Lumps at the Mastectomy Site
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Palpable Lumps at the Mastectomy Site

to evaluate a palpable lump in the postmas-

tectomy breast. Furthermore, there are no 

evidence-based guidelines for the imaging 

evaluation of a palpable lump in the mas-

tectomy bed in contrast to well-established 

guidelines for the imaging evaluation of a 

palpable lump in the native breast [18].

The purpose of this study was to evaluate 

the utility of breast ultrasound and diagnos-

tic mammography for the evaluation of pal-

pable breast lumps after mastectomy.

Materials and Methods

This HIPAA-compliant study received institu-

tional review board approval and a waiver of in-

formed consent.

Patient Population
A retrospective radiology database search 

identified all postmastectomy patients who under-
went mammography or targeted breast ultrasound 

for the diagnostic evaluation of a palpable breast 

lump at our academic breast imaging center be-

tween January 2009 and December 2015. We ex-

cluded patients with known local recurrence or 

distant metastatic disease at the time of imaging 

presentation, those with a palpable lump not locat-

ed within the mastectomy bed (e.g., in the axilla), 

and those with less than 1 year of imaging or clini-

cal follow-up in the absence of biopsy.

This yielded a final study cohort of 101 wom-

en with 118 palpable lumps that met the inclusion 

and exclusion criteria. Each palpable site was con-

sidered a case. For example, if a patient had a his-

tory of bilateral mastectomies and presented with 

bilateral palpable lumps (one in each breast), this 

was assigned as two cases. All analyses were per-

formed at the case level.

Imaging Protocol and Interpretation
Diagnostic mammography, targeted breast ul-

trasound, or a combination of mammography and 

ultrasound was performed at the time of the diag-

nostic evaluation. For each palpable case, the spe-

cific imaging studies performed (ultrasound only 
or ultrasound and mammography) and the order 

in which they were performed were at the dis-

cretion of the interpreting attending radiologist. 

However, we typically start with targeted ultra-

sound for the evaluation of palpable lumps in the 

postmastectomy breast and might add mammog-

raphy on a case-by-case basis after review of the 

ultrasound results.

All breast ultrasound examinations were per-

formed using standard technique specifical-
ly targeted to the site of clinical concern. Brief-

ly, targeted breast ultrasound examinations were 

performed using an ultrasound machine (EPIQ, 

Philips) with a broadband linear-array transduc-

er (L18–5, Philips). If a lesion was identified, two 
orthogonal radial and antiradial images were ob-

tained as well as a color Doppler image to eval-

uate for internal vascularity. Ultrasound ex-

aminations were performed by the interpreting 

radiologist or a radiology trainee under the direct 

supervision of the interpreting attending radiolo-

gist. Mammography, when used, was performed 

on a digital mammography device (Selenia, Ho-

logic). Mammographic images typically con-

sisted of full-field craniocaudal, mediolateral 
oblique, and true lateral digital images, with ad-

ditional spot compression magnification views of 
the palpable site when technically feasible and at 

the discretion of the interpreting radiologist. To-

mosynthesis was not performed.

All images were interpreted in real-time and 

prospectively reported by one of 14 attending ra-

diologists who subspecialize in breast imaging 

(experience 1 to > 30 years). Assignment of final 
BI-RADS assessment categories was based on the 

most current edition of the American College of 

Radiology BI-RADS Atlas at the time of imaging, 

which spanned two editions [19, 20]. In cases that 

underwent a combination of mammography and 

ultrasound, a combined final BI-RADS assess-

ment was assigned by the interpreting radiologist 

incorporating the findings of both modalities. Our 
institution (University of California, San Francis-

co) currently does not use the optional subcatego-

rization of BI-RADS 4 into 4A, 4B, and 4C. All 

imaging data were retrospectively extracted from 

the original radiology report, and images were 

not reinterpreted.

Percutaneous Sampling
Percutaneous sampling of BI-RADS 4 lesions 

was performed with ultrasound-guided core bi-

opsies, ultrasound-guided fine-needle aspirations 
(FNAs), or palpation-guided FNAs. The decision 

to perform FNA versus core biopsy was at the dis-

cretion of the procedural radiologist and in some 

cases the referring provider (if a breast surgeon). 

Ultrasound-guided FNA is most often performed 

in postmastectomy patients at our institution; this 

is in part because of the challenge of core biopsy 

in the setting of minimal subdermal tissue, par-

ticularly after total skin-sparing mastectomy with 

implant reconstruction. Additionally, we always 

have an on-site cytopathologist available for rap-

id interpretation of all ultrasound-guided FNAs.

Ultrasound-guided core needle biopsies were 

performed using a 14-gauge spring-loaded auto-

matic biopsy device. Ultrasound-guided FNAs 

were performed using a 25-gauge needle with a 

cytopathologist present for real-time review to de-

termine the adequacy of the aspirated sample. In 

cases in which FNA aspirates were deemed diag-

nostically inadequate by the on-site cytopathol-

ogist or the preliminary cytology results were 

deemed discordant by the procedural radiologist, 

ultrasound-guided core biopsy was subsequently 

performed. Our institutional policy requires the 

radiologist to formally assess radiologic-patholog-

ic concordance for all percutaneous FNA and core 

biopsies, including all benign biopsies. Imaging 

follow-up is not routinely performed after benign 

concordant biopsies in the postmastectomy breast 

at our institution. In select cases of benign con-

cordant but nonspecific results, 6-month follow-up 
imaging may be recommended. No cases in this 

study were deemed discordant. For clinically sus-

picious palpable cases with no imaging correlate, 

palpation-guided FNA was performed by a cyto-

pathologist at the discretion of the referring pro-

vider based on the level of clinical concern.

Data Collection and Analysis
Each palpable site was assigned as a case, and 

all analyses were performed at the case level. Pa-

tient demographics and clinical history were col-

lected from review of the electronic medical 

records and radiology reports. Data collected in-

cluded patient age, personal history of breast can-

cer, indication for mastectomy, known gene muta-

tions, and breast surgical history. For all patients 

with therapeutic mastectomy, data were collect-

ed on breast cancer histologic type, breast cancer 

treatment, and clinical follow-up.

Imaging data, including BI-RADS assess-

ments, were obtained from the radiology reports. 

Biopsy results were obtained from the pathology 

and cytology reports. Malignant diagnoses were 

established by percutaneous biopsy. Benignancy 

was confirmed by percutaneous biopsy or at least 
1 year of follow-up. Biopsy results were consid-

ered the reference standard for truth. Therefore, 

palpable lumps with benign and concordant biop-

sy results were categorized as nonmalignant. If no 

biopsy results were available, benignancy was pre-

sumed if there was no cancer diagnosis at mini-

mum 1 year of clinical or imaging follow-up.

Descriptive statistics, 2 × 2 contingency ta-

ble analyses, t tests, and chi-square tests were per-

formed. Positive predictive value 2 (PPV2) was de-

fined as the percentage of diagnostic examinations 
recommended for biopsy (BI-RADS 4 and 5) that 

resulted in a tissue diagnosis of malignancy within 

1 year. PPV3 was defined as the percentage of all bi-
opsies performed for a suspicious diagnostic exami-

nation (BI-RADS 4 and 5) that resulted in a tissue 

diagnosis of malignancy within 1 year. All statistical 

analyses were completed with SAS software (Uni-

versity Edition, SAS Institute). Two-sided p values < 

0.05 were considered statistically significant.

D
o
w

n
lo

ad
ed

 f
ro

m
 w

w
w

.a
jr

o
n
li

n
e.

o
rg

 b
y
 1

6
9
.1

.1
2
5
.1

7
2
 o

n
 1

0
/1

9
/2

1
 f

ro
m

 I
P

 a
d
d
re

ss
 1

6
9
.1

.1
2
5
.1

7
2
. 
C

o
p
y
ri

g
h
t 

A
R

R
S

. 
F

o
r 

p
er

so
n
al

 u
se

 o
n
ly

; 
al

l 
ri

g
h
ts

 r
es

er
v
ed

 



466 AJR:213, August 2019

Dashevsky et al. 

Results
Patient Characteristics

A total of 118 palpable lumps in 101 pa-

tients met the inclusion criteria. As noted in 

the Materials and Methods section, each pal-

pable lump was assigned as a case, and all 

analyses were performed at the case level, in-

cluding for demographic and surgical data. 

Mean age was 52 years (range, 28–83 years). 

Median time from mastectomy to presenta-

tion for a palpable lump was 2.6 years (range, 

0.1–28.2 years).

Most cases (91%, 107/118) had some form 

of breast reconstruction at the time of diag-

nostic imaging. A majority (69%, 82/118) had 

implant reconstruction (67 silicone, 12 saline, 

three unknown implant type). Nineteen cas-

es (16%) had autologous flap reconstruction 
(eight transverse rectus abdominis myocuta-

neous [TRAM], eight deep inferior epigastric 

perforator [DIEP], two latissimus dorsi, one 

gracilis). Six cases (5%) had a tissue expand-

er in place at the time of diagnostic imaging. 

Only 11 cases (9%) had no reconstruction at 

the time of diagnostic imaging, of which six 

were simple mastectomies and five had a his-

tory of implant removal.

Palpable lumps in 82 of 118 cases were 

within the breast that previously underwent 

therapeutic mastectomy. Among these cases 

of palpable lumps in the therapeutic mastec-

tomy bed, 66% (54/82) underwent mastecto-

mies for invasive ductal carcinoma (IDC), 

15% (12/82) for invasive lobular carcinoma 

(ILC), 2% (2/82) for both IDC and ILC, 1% 

(1/82) for invasive papillary carcinoma, 1% 

(1/82) for unspecified invasive mammary 
cancer, and 11% (9/82) for ductal carcinoma 

in situ (DCIS). For three cases, the primary 

cancer subtype was unknown.

Twenty-five percent (30/118) of palpable 
lumps were contralateral to the side of the 

prior primary breast cancer in patients treat-

ed with bilateral mastectomy for a unilateral 

breast cancer. The remaining palpable lumps 

(5%, 6/118) were in patients without a per-

sonal history of breast cancer who underwent 

mastectomy. Five of these cases were prophy-

lactic mastectomies for risk reduction, and 

one case was a therapeutic mastectomy for 

excision of a malignant phyllodes tumor.

Imaging Outcomes
At the time of presentation, a diagnostic 

breast imaging examination was performed 

for the palpable lump. All cases (n = 118) 

were evaluated with targeted ultrasound; 75 

cases were evaluated with ultrasound alone, 

and 43 cases were evaluated with both target-

ed ultrasound and diagnostic mammography.

Imaging Outcomes: Ultrasound Only
Among the 75 palpable lumps evaluated 

with ultrasound alone, 18 (24%) had no so-

nographic correlate. The term “no correlate” 

after mastectomy implies there is no identi-

fiable sonographic lesion (benign or suspi-
cious) corresponding to the palpable lump. 

Of the cases with no sonographic correlate, 

two were in the setting of simple mastecto-

my, 13 were in implant reconstructions, and 

three were in autologous flap reconstructions. 
The remaining 76% had a sonographic corre-

late to the palpable lump. Of those cases with 

a sonographic correlate, 54% had benign 

findings (BI-RADS 2), and 46% had suspi-
cious findings (BI-RADS 4). No cases were 
assessed as highly suggestive of malignancy 

(BI-RADS 5). Benign imaging correlates in-

cluded an AlloDerm (Allergan) graft (Fig. 

1), surgical clip (Fig. 2), and saline implant 

valve (Fig. 3). The lack of subcutaneous tis-

sue after total skin-sparing mastectomy like-

ly increases the palpability of small superfi-

cial foreign bodies, such as surgical clips and 

implant valves, but may also be influenced 
by foreign body location and reconstruction 

type. Thirty-five percent of the BI-RADS 4 
lesions evaluated by ultrasound alone were 

confirmed malignant on tissue sampling (Ta-

ble 1). Two cases that underwent clinical fol-

low-up rather than immediate tissue sam-

pling were found to be false-negatives (NPV, 

96%; one had no sonographic correlate and 

the second was given a benign assessment 

[BI-RADS 2]). A high level of clinical sus-

picion prompted later sampling of both of 

these false-negative cancers. Mean time to 

diagnosis was 6 months after initial false-

negative imaging evaluation.

Imaging Outcomes: Mammography and 
Ultrasound

Among the 43 cases evaluated with both 

ultrasound and mammography, 44% had no 

imaging correlate and 56% had a correlate 

to the palpable lump. Of those cases with 

an imaging correlate, 21% had benign find-

ings (BI-RADS 2) and 79% had suspicious 

findings (BI-RADS 4). No cases were as-

sessed as highly suggestive of malignancy 

(BI-RADS 5). Sixteen percent of BI-RADS 

4 cases were confirmed malignant on tissue 
sampling (Table 1). All three of the malig-

nant cases were detected on ultrasound, two 

were mammographically visible, and one 

was mammographically occult. Benign im-

aging correlates confirmed with mammog-

raphy included fat necrosis and dystrophic 

calcifications. All cases with no ultrasound 
correlate had no suspicious mammographic 

finding. All negative imaging cases had at 
least 1 year of follow-up, and no additional 

cancers were identified (NPV = 100%).

Imaging Outcomes: All Ultrasound Cases
When all palpable cases are taken togeth-

er (n = 118 cases), 45 were assessed as sus-

picious (BI-RADS 4) with a recommenda-

tion for biopsy. The majority (36/45, 80%) 

of these were solid sonographic masses, of 

which 17 were irregular in shape, 12 were 

oval, three were round, and four were un-

specified in shape. The echogenicity of the 
36 solid masses included 26 hypoechoic, 

eight mixed hyper- and hypoechoic, one hy-

perechoic, and one unspecified echogenici-
ty. The remaining suspicious lesions includ-

ed eight complex cystic and solid masses, 

of which five were oval, one was irregular, 
and two were unspecified in shape. One was 

TABLE 1: Imaging Outcomes for Palpable Lumps After Mastectomy

Imaging Modality No Correlate (%)
Benign Correlate 
(BI-RADS 2) (%)

Suspicious Correlate 
(BI-RADS 4) (%) PPV2 (%)a PPV3 (%)b NPV (%)

Ultrasound only (n = 75) 24 (18/75) 41 (31/75) 35 (26/75) 35 (9/26) 36 (9/25) 96 (47/49)

Ultrasound plus mammography (n = 43) 44 (19/43) 12 (5/43) 44 (19/43) 16 (3/19) 21 (3/14) 100 (24/24)

Total (n = 118) 31 (37/118) 31 (36/118) 38 (45/118) 27 (12/45) 31 (12/39) 96 (71/73)

Note—Raw data (no. of palpable lumps/total no.) are shown in parentheses. PPV = positive predictive value, NPV = negative predictive value.
aPPV2 is the percentage of diagnostic examinations recommended for biopsy (BI-RADS 4 and 5) that resulted in a tissue diagnosis of malignancy within 1 year. 
bPPV3 is the percentage of all biopsies performed for a suspicious diagnostic examination (BI-RADS 4 and 5) that resulted in a tissue diagnosis of malignancy within 1 year.
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a mammographic focal asymmetry with no 

sonographic correlate. The mean size of sus-

picious lesions on ultrasound was 13 mm 

(range, 3–33 mm). Thirty-nine suspicious 

lesions underwent sampling with FNA (n = 

37), core biopsy (n = 1), and surgical biop-

sy (n = 1). The large proportion of FNAs in 

postmastectomy patients at our facility is at 

least in part because of the challenge of core 

biopsy in the setting of minimal subdermal 

tissue, particularly after total skin-sparing 

mastectomy with implant reconstruction. In 

addition, at our institution there is an on-site 

cytopathologist for rapid interpretation of all 

ultrasound-guided FNAs performed.

When all palpable cases are taken to-

gether (n = 118 cases), ultrasound depict-

ed 12 of 14 breast cancers. Targeted breast 

ultrasound had an NPV of 96%, sensitivity 

of 86%, PPV2 of 27%, and PPV3 of 31% 

(Table 1). Mammography yielded no addi-

tional cancers.

Characteristics of Benign Palpable Lumps
There were 104 cases of nonmalignant 

palpable lumps (Table 2). For 36 cases, no 

ultrasound correlate was identified; five of 
these cases underwent palpation-guided 

FNA with cytology results yielding fibroadi-

pose tissue (n = 2), fat necrosis (n = 2), and 

fibrous tissue (n = 1). For 35 cases, a benign 

correlate was identified, as summarized in 
Table 2. The most common benign correlates 

included AlloDerm graft (n = 7), saline im-

plant valve (n = 6), and fat necrosis (n = 5). 

No cases in this study were assessed as be-

nign for a presumed surgical scar. Scar tis-

sue can be difficult or impossible to differen-

tiate from recurrence on imaging. Similarly, 

fat necrosis rarely has a characteristically be-

nign appearance on ultrasound. Four of five 
cases diagnosed as fat necrosis on imaging 

had mammograms to confirm the presence 
of rim calcifications (Fig. 4) or a fat-density 
lesion (Fig. 5). In only one case, the inter-

preting radiologist described “hyperechoic 

foci compatible with fat necrosis” on the ba-

sis of ultrasound alone.

Thirty-three ultimately benign palpa-

ble masses had a suspicious imaging find-

ing, of which 25 were solid masses (nine ir-

regular, 11 oval, one round, four unspecified 
shape), seven were complex cystic and solid 

masses, and one was a mammographic focal 

asymmetry without a sonographic correlate. 

Twenty-five of these suspicious cases under-
went sampling, yielding fat necrosis or scar 

(n = 16), foreign body (n = 4), lymph node 

(n = 2), hematoma (n = 1), epidermal inclu-

sion cyst (n = 1), and cyst (n = 1). Four sus-

picious cases were characterized as benign 

on follow-up breast MRI. The remaining two 

were characterized as benign because of no 

diagnosis of malignancy on follow-up.

Characteristics for Palpable Breast Cancers
In total, there were 14 biopsy-proven ma-

lignant palpable cases (Table 3) in 12 pa-

tients. Two patients each presented with two 

distinct, nonadjacent sites of palpable cancer. 

The first patient had two palpable lumps in 
different quadrants, and the second patient 

had two palpable lumps in the same quadrant 

but located 4 cm apart.

Mean age for the palpable cases was 47.1 

years (range, 28–68 years). Thirteen of 14 

cases occurred in patients with a personal his-

tory of breast cancer (10 IDCs, one ILC, one 

DCIS, and one invasive papillary carcinoma). 

Among all palpable lump cases, malignant 

palpable lumps had significantly shorter time 
intervals since mastectomy than benign pal-

pable lumps (median years since mastectomy, 

1.3 vs 2.6 years, respectively; p = 0.03).

In the 112 cases in women with a personal 

history of breast cancer, there were 13 ma-

lignant lumps and 99 benign lumps. All ma-

lignant lumps in this patient subset were ip-

silateral to the prior primary breast cancer, 

whereas those with benign palpable lumps 

presented significantly less frequently (70%, 
69/99) with palpable lumps ipsilateral to the 

prior primary breast cancer (p = 0.02).

Among the 13 malignant palpable lumps 

in the therapeutic mastectomy bed, mean age 

at the time of presentation for the palpable 

lump was significantly lower than that for be-

nign palpable lumps (46.7 vs 54.9 years, re-

spectively; p = 0.03) (Table 4). Median time 

to diagnosis of palpable recurrence was 0.9 

years after mastectomy (IQR, 0.8–2.5 years), 

which was significantly less than that for be-

nign palpable lumps adjusted for age (me-

dian, 2.7 years [IQR, 1.1–6.1 years]; age ad-

justed p = 0.0002). Women with malignant 

palpable lumps recurring in the therapeutic 

mastectomy bed were significantly less like-

ly to have undergone chemotherapy (46% vs 

63%; age-adjusted p < 0.05) and hormone 

therapy for their original primary breast can-

cer compared with benign palpable lumps 

(46% vs 71%; age-adjusted p = 0.04). There 

was no significant difference in radiation 
treatment of the initial cancer among patients 

who presented with malignant and benign 

TABLE 2: Imaging Findings of 
104 Nonmalignant 
 Palpable Lumps

Imaging Finding

No. (%) of 
Nonmalignant 

Palpable Lumps

No correlate 36 (34.6)

Benign correlate 35 (33.7)

AlloDerma graft 7

Saline implant valve 6

Fat necrosis 5

Hematoma or seroma 4

Surgical clip 4

Implant capsule 3

Cyst 3

Lymph node 1

Pacemaker lead 1

Edema 1

Suspicious correlate 33 (31.7)

Solid mass 25

Complex cystic and solid mass 7

Mammographic focal 
 asymmetry

1

aAllergan.

TABLE 3: Patient Characteristics for All 118 Cases: Malignant Versus Benign 
Palpable Lumps

Characteristic
Malignant Palpable Lump 

(n = 14)
Benign Palpable Lump 

(n = 104) p

Age (y), mean (SD) 47.1 (11.4) 52.7 (12.3) 0.1

Years after mastectomy, median (IQR) 1.3 (0.8–2.6) 2.6 (1.2–6.0) 0.03

Known BRCA mutation carriera 100 (4/4) 56 (15/27) 0.1

Personal history of breast cancer 93 (13/14) 95 (99/104) 0.5

Therapeutic mastectomy siteb 100 (13/13) 70 (69/99) 0.02

Note—Unless indicated otherwise, data are reported as percentage of cases (no. of palpable lumps/total no.). 
IQR = interquartile range.

aPatients with known BRCA mutation. Most patients (n = 87) were not tested.
bBreast cancer laterality was unknown in six patients.
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palpable lumps. A small proportion of wom-

en had known BRCA testing (n = 14 for pal-

pable lumps in the mastectomy bed). Among 

this small subset of women tested, three had 

malignant lumps and 11 had benign lumps; 

100% of the malignant lumps (3/3) were in 

BRCA mutation carriers, whereas only 64% 

(7/11) of the benign lumps were in BRCA mu-

tation carriers (p = 0.04).

Twelve of the 14 palpable cancers were 

detected on ultrasound and two were sono-

graphically occult. All sonographically de-

tected cancers were described as hypoechoic 

masses (Fig. 6). Nine were irregular in shape, 

two were round, and one was oval. One had 

associated calcifications, and one was com-

plex with cystic components. Median maxi-

mum tumor diameter on ultrasound was 12 

mm (SD, 4 mm). Two of the three breast can-

cers imaged mammographically were visi-

ble on mammography and one was mammo-

graphically occult (Figs. 7 and 8). One of the 

two mammographically detected cancers had 

associated pleomorphic calcifications extend-

ing 14 mm beyond the sonographic mass.

Discussion
In this study, we assessed the utility of 

targeted breast ultrasound and diagnostic 

mammography for the evaluation of palpa-

ble lumps in the mastectomy bed. We found 

that ultrasound shows a high NPV (97%) 

and mammography yielded no additional 

cancers. Among the 118 palpable cases, 14 

(12%) were malignant and all but one can-

cer case occurred in patients with a histo-

ry of therapeutic mastectomy for primary 

breast cancer. One malignant case occurred 

in a BRCA1 mutation carrier with history of 

prophylactic mastectomy.

Local recurrence after therapeutic mas-

tectomy most often arises within the skin or 

chest wall [14]. In our study, compared with 

benign palpable lumps, palpable cancers in 

the mastectomy bed were significantly as-

sociated with a history of ipsilateral prima-

ry breast cancer and a shorter interval time 

since mastectomy. Among malignant palpa-

ble lumps that recurred in the ipsilateral mas-

tectomy bed, fewer of these women had un-

dergone chemotherapy and hormone therapy 

than those with benign palpable lumps. Ra-

diation treatment did not differ between ma-

lignant and palpable lumps.

Targeted breast ultrasound detected 86% 

of cancers with a PPV2 of 27% and NPV of 

97%. Two cancers were imaging-occult and 

confirmed on palpation-guided sampling be-

cause of a high level of clinical concern. On 

retrospective reevaluation of the ultrasound 

images for the two false-negative cases, one 

case had no correlate. For the second case, 

there was a fluid collection that likely ob-

scured the malignancy. These cases empha-

size the importance of clinical evaluation in 

addition to imaging.

AlloDerm was a frequent diagnostic di-

lemma. AlloDerm is a cadaveric human skin 

graft that may be used to increase coverage 

and stability of breast implants during recon-

struction [21]. On ultrasound, it is seen as a 

hypoechoic or isoechoic, elongated, circum-

scribed mass, closely abutting the implant 

surface in the reconstructed breast of a mas-

tectomy patient (Fig. 1). Folds within the Al-

loDerm graft are often visible as echogenic 

lines, and there is an absence of internal vas-

cularity on Doppler evaluation. To assist with 

identification of this benign finding, our sur-
gical team now describes the size of the Al-

loDerm graft and the clock axis where it is 

placed in the operative report.

Interestingly, 44% of cases evaluated on 

both ultrasound and mammography had no 

correlate, compared with 24% of cases eval-

uated on ultrasound alone. We speculate that 

this disparity may in part be because of our 

TABLE 4: Patient and Primary Cancer Characteristics for 82 Palpable Lumps at the Therapeutic Mastectomy Site: 
Malignant Versus Benign Palpable Lumps

Characteristics
Malignant Palpable 

Lump (n = 13)
Benign Palpable Lump 

(n = 69) p
Age-Adjusted 

p

Patient characteristics

Age (y), mean (SD) 46.7 (11.7) 54.9 (12.4) 0.03 —

Years after mastectomy, median (IQR) 0.9 (0.8–2.5) 2.7 (1.1–6.1) 0.03 0.0002

Known BRCA mutation carrier, % (no. BRCA mutation–positive/total no. tested 
for BRCA mutation)a

100 (3/3) 64 (7/11) 0.5 0.04

Primary cancer characteristics

Size (cm) of palpable lump (maximum dimension) on imaging correlate, 
 median (IQR) 

1.1 (0.7–1.4) 0.9 (0.5–2.2) 0.8 0.5

Primary cancer ≥ T2b 54 (7/13) 28 (18/64) 0.1 0.2

Primary cancer ≥ N1c 46 (6/13) 25 (16/65) 0.2 0.2

Primary cancer is invasive (i.e., excludes DCIS only)c 92 (12/13) 88 (57/65) 1.0 0.9

Treatment regimend

Chemotherapy 46 (6/13) 63 (42/66) 0.2 < 0.05

Radiation therapy 15 (2/13) 33 (22/66) 0.3 0.1

Hormone therapy 46 (6/13) 71 (47/66) 0.1 0.04

Note—Unless indicated otherwise, data are reported as percentage of cases (no. of cases/total no. of cases). Dash (—) indicates not applicable. IQR = interquartile 
range, DCIS = ductal carcinoma in situ.

aThose with known BRCA mutation. Most patients (n = 71) were not tested.
bBreast cancer T category was unknown in five patients.
cN category and cancer type were unknown in four patients.
dTreatment regimen was unknown in three patients.
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institutional protocol, which calls for ul-

trasound as the initial imaging modality in 

cases of postmastectomy lumps. The inter-

preting radiologist may choose to add mam-

mography in cases in which there is no so-

nographic correlate to further search for the 

cause of the lump.

Although mammography yielded no addi-

tional cancers, it was useful in some cases 

to confirm characteristically benign mam-

mographic findings such as fat necrosis and 
dystrophic calcifications (Fig. 2). Mammog-

raphy detected pleomorphic calcifications 
associated with one malignant mass ini-

tially identified on ultrasound, which bet-
ter informed extent of disease. All cases 

with no ultrasound correlate had no suspi-

cious mammographic finding, suggesting 
that ultrasound should be the initial modal-

ity of choice for evaluation of a postmastec-

tomy palpable lump. Mammography may be 

reserved for problem-solving for suspect-

ed benign palpable processes or for extent-

of-disease evaluation. Although a few prior 

studies have evaluated the utility of mam-

mography for evaluating asymptomatic au-

tologous flap reconstructions [22–24], to our 
knowledge this study is the first to evaluate 
the utility of diagnostic imaging for evalua-

tion of palpable lumps after mastectomy.

There are limitations to this study. A large 

number of patients were referred for evalua-

tion of palpable lumps at an academic breast 

care center after initial clinical evaluation in 

the breast surgery or breast oncology depart-

ments. This likely resulted in some selection 

bias due to the large number of high-risk pa-

tients at our cancer center and potentially en-

riched the number of cancers in the dataset. 

In addition, BI-RADS descriptors for shape 

and margins were not consistently report-

ed for all cases, limiting our ability to ana-

lyze the significance of specific sonographic 
features of benign versus malignant mass-

es. Our study is limited by a modest sample 

size, and larger studies are needed to confirm 
these results in other imaging centers. None-

theless, our study shows the importance of 

thoroughly evaluating palpable lumps in the 

mastectomy bed by both imaging and clini-

cal breast examination.

Conclusion
In summary, we found that 12% of palpa-

ble breast lumps after mastectomy were ma-

lignant. Our data suggest that ultrasound, 

with its high NPV, is the initial modality of 

choice. Mammography yielded no addition-

al cancers but was helpful in confirming be-

nign diagnoses, such as fat necrosis. Clinical 

follow-up, in conjunction with imaging, is of 

paramount importance given the rare false-

negative result. For imaging-occult but highly 

clinically suspicious palpable lumps, palpa-

tion-guided sampling should be performed.
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C

A

Fig. 1—Sonographic features of AlloDerm (Allergan) graft in three patients.
A, 46-year-old woman with history of left breast cancer and total skin-sparing mastectomy with silicone 
implant reconstruction who presented with ridgelike palpable lump in left breast. Targeted ultrasound image 
shows hypoechoic oval mass with circumscribed margins (arrows). This mass is avascular, with elongated 
and tubular appearance, and is closely adherent to silicone implant. Findings are compatible with placement of 
AlloDerm graft as verified by operative notes (BI-RADS 2).
B, 44-year-old woman with history of bilateral mastectomy and silicone implant reconstruction performed 1.5 
years earlier for right breast invasive lobular carcinoma who presented with left upper outer breast palpable 
lump within prophylactic mastectomy side. Targeted ultrasound image shows hypoechoic oval mass with 
circumscribed margins (arrows). This elongated, tubular, avascular structure is closely adherent to implant 
capsule. Findings are compatible with AlloDerm graft used during implant reconstruction as verified by review 
of operative report (BI-RADS 2).
C, 55-year-old woman with history of mastectomy and silicone implant reconstruction performed 3 years 
earlier for right breast invasive ductal carcinoma who presented with right breast palpable lump. Craniocaudal 
view from diagnostic mammogram with BB marker (arrow) placed at site of palpable lump shows no 
mammographic correlate to lump. 
D, Targeted ultrasound image of same patient shown in C shows hypoechoic oval mass with elongated and 
tubular appearance closely adherent to silicone implant (arrows). Findings are compatible with AlloDerm graft 
placement as verified by operative notes (BI-RADS 2).

D

B

A

Fig. 2—Sonographic appearance of surgical clip.
A, 51-year-old woman with history of mastectomy with saline implant reconstruction performed 3 years earlier 
for left breast invasive ductal carcinoma who presented with left breast palpable lump. Targeted ultrasound 
image obtained at site of palpable lump shows hyperechoic linear foreign body (arrow) with comet-tail 
reverberation artifact (arrowheads). This ultrasound finding is compatible with surgical clip and was assessed 
as benign (BI-RADS 2). Mammography was not performed.
B, 42-year-old woman with history of mastectomy performed 8 years earlier who presented with left breast 
palpable lump. Targeted ultrasound image obtained at site of palpable lump shows hyperechoic linear foreign 
body (arrow) with comet-tail reverberation artifact (arrowheads). This ultrasound finding is compatible with 
surgical clip and was assessed as benign (BI-RADS 2). Mammography was not performed.
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Fig. 3—48-year-old woman with history of bilateral mastectomies with silicone 
implant reconstructions performed 2 years earlier for left breast ductal carcinoma 
in situ who presented with left breast palpable lump. Targeted ultrasound image 
obtained at site of palpable lump shows saline implant valve (arrows). This case 
was assessed as benign (BI-RADS 2) on basis of ultrasound findings.

A

Fig. 4—76-year-old woman with history of bilateral mastectomy and 
transverse rectus abdominis myocutaneous (TRAM) reconstruction 
performed 12 years earlier for left breast invasive lobular carcinoma who 
presented with right breast palpable lump.
A, Targeted ultrasound image shows oval hypoechoic mass with indistinct 
margins and posterior shadowing (arrow).
B, On mammogram, BB marker indicates palpable lump. Mammographic 
correlate to sonographic mass is benign densely calcified oil cyst within 
TRAM flap (arrow). This case was assessed as benign (BI-RADS 2) on basis 
of mammographic findings.

B

A

Fig. 5—33-year-old woman with BRCA1 mutation and history of bilateral mastectomy and silicone implant reconstruction for left breast ductal carcinoma in situ 1 year 
earlier who presented with left breast palpable lump.
A, Targeted ultrasound image shows oval, circumscribed, isoechoic mass (arrows).
B, On mammogram, BB marker indicates palpable lump. Mammographic correlate to sonographic mass is oval fat-density mass (arrows) compatible with benign fat 
necrosis. This case was given benign (BI-RADS 2) assessment on basis of mammographic findings.
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Fig. 6—52-year-old woman with history of mastectomy with retropectoral silicone 
implant reconstruction performed for right breast invasive ductal carcinoma 
10 months earlier who presented with palpable right breast lump. On targeted 
ultrasound image, there is irregular hypoechoic mass with angular margins 
(arrow) (BI-RADS 4). Ultrasound-guided fine-needle aspiration confirmed 
adenocarcinoma, and subsequent surgical excision showed recurrent invasive 
ductal carcinoma with invasion of pectoral muscle.

A

Fig. 7—28-year-old female 
BRCA2 mutation carrier with 
history of mastectomy with 
silicone implant reconstruction 
performed 1 year earlier for left 
breast invasive ductal carcinoma 
who presented with palpable left 
breast lump.
A, BB marker (arrow) was placed 
at site of palpable lump on 
mammographic spot compression 
view. No mammographic correlate 
was identified.
B, On targeted ultrasound image, 
there is irregular hypoechoic 
mass with indistinct margins 
(arrow) (BI-RADS 4). Ultrasound-
guided core biopsy confirmed 
invasive ductal carcinoma.

B

A

Fig. 8—52-year-old female BRCA1 mutation carrier 
with history of bilateral risk-reducing prophylactic 
mastectomies with autologous flap reconstruction 
who presented with palpable right breast lump.
A, Mediolateral spot compression magnification 
image at site of palpable lump shows irregular mass 
with indistinct margins (arrow).
B, On targeted ultrasound image, there is irregular 
hypoechoic mass with indistinct margins (arrow) 
(BI-RADS 4). Surgical excision confirmed triple 
receptor–negative invasive ductal carcinoma.

B
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QUESTIONNAIRE 
A9(22) Part 1 

Utility and Outcomes of Imaging Evaluation for Palpable Lumps in the Postmastectomy 
Patient 

INSTRUCTIONS 

• Read through the article and answer the multiple-choice questions provided below. 

• Some questions may have more than one correct answer; in which case you must mark all the correct answers. 

Question 1: To screen for recurrent cancer in patients who 
have undergone mastectomy, the American Society of 
Clinical Oncology recommends clinical breast examination 
every six months for the following five years. Is this TRUE? 
 

A: YES 
B: NO  

 
Question 2: Which of the following patients were included 
in the study? 
 

A: Patients with known local recurrence or distant 
metastatic disease at the time of imaging 
presentation 

B: Patients with a palpable lump not located within 
the mastectomy bed 

C: Patients with less than 1 year of imaging or clinical 
follow-up in the absence of biopsy 

D: None of the above were included in the study 
population  

 
Question 3: Imaging protocol consisted of which of the 
following? 
 

A: If a lesion was identified during an ultrasound 
examination, two orthogonal radial and antiradial 
images were obtained, as well as a color Doppler 
image to evaluate for internal vascularity  

B: Mammographic images consisted of full-field 
craniocaudal, mediolateral oblique, and true lateral 
digital images  

C: Mammographic images consisted of additional spot 
compression magnification views of the palpable 
site when technically feasible  

D: Tomosynthesis where available 
 
Question 4: Percutaneous sampling of BI-RADS 4 lesions was 
performed with which of the following? 
 

A: Palpation-guided FNAs  
B: Stereotactic biopsy 
C: Ultrasound-guided core biopsies  
D: Ultrasound-guided fine-needle aspirations (FNAs)  

 
Question 5: Is it TRUE that because benignancy was 
confirmed by percutaneous biopsy or at least 1 year of 
follow-up, biopsy results were considered the reference 
standard for truth? 
 

A: YES  
B: NO 

Question 6: Which of the following are TRUE regarding the 
palpable lumps in the patients of this study? 
 

A: The median time from mastectomy to presentation 
for a palpable lump was 2.6 years  

B: Most cases had some form of breast reconstruction 
at the time of diagnostic imaging  

C: Less than half of palpable lumps were within the 
breast that previously underwent therapeutic 
mastectomy 

D: About half of palpable lumps were contralateral to 
the side of the prior primary breast cancer in 
patients treated with bilateral mastectomy for a 
unilateral breast cancer 

 
Question 7: Among the palpable lumps evaluated with 
ultrasound alone the majority had a sonographic correlate 
to the palpable lump, and of those cases ………………………...? 
 

A: About half had benign findings (BI-RADS 2)  
B: More than half had suspicious findings (BI-RADS 4) 
C: No cases were assessed as highly suggestive of 

malignancy (BI-RADS 5)  
D: None of the above 

 
Question 8: Which of the following are TRUE regarding the 
BI-RADS 4 cases confirmed malignant on tissue sampling 
among the cases evaluated with both ultrasound and 
mammography? 
 

A: One case had no sonographic correlate 
B: One case was mammographically occult  
C: Two of the cases were mammographically visible  
D: All three the malignant cases were detected on 

ultrasound  
 
Question 9: Which of the following CORRECTLY describe the 
imaging outcomes of all palpable cases? 
 

A: Most of the cases assessed as suspicious (BI-RADS 
4) with a recommendation for biopsy were solid 
sonographic masses  

B: The remaining suspicious lesions (9/45) included 
eight complex cystic and solid masses, of which half 
were unspecified in shape 

C: Ultrasound depicted 12 of 14 breast cancers when 
all palpable cases were taken together 

D: Targeted breast ultrasound had an NPV of 100% 
 
 
 
 
 
 



Question 10: Which of the following are CORRECT regarding 
the characteristics of benign palpable lumps? 
 

A: Scar tissue can be difficult or impossible to 
differentiate from recurrence on imaging  

B: Unlike scar tissue, fat necrosis commonly has a 
characteristically benign appearance on ultrasound 

C: Most of the cases diagnosed as fat necrosis on 
imaging had mammograms to confirm the presence 
of rim calcifications or a fat-density lesion  

D: Thirty-three benign palpable masses had a 
suspicious imaging finding, of which eleven were 
complex cystic and solid masses 

 
 
 

END 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 



QUESTIONNAIRE 
A9(22) Part 2 

Utility and Outcomes of Imaging Evaluation for Palpable Lumps in the Postmastectomy 
Patient 

INSTRUCTIONS 

• Read through the article and answer the multiple-choice questions provided below. 

• Some questions may have more than one correct answer; in which case you must mark all the correct answers. 

Question 1: There were fourteen biopsy-proven malignant 
palpable cancers that showed which of the following? 
 

A: Twelve of the fourteen palpable cancers were 
detected on ultrasound and two were 
sonographically occult  

B: All sonographically detected cancers were 
described as isoechoic masses 

C: Two of the three breast cancers imaged 
mammographically were visible on mammography 
and one was mammographically occult  

D: One of the two mammographically detected 
cancers had associated pleomorphic calcifications 
extending 14 mm beyond the sonographic mass  

 
Question 2: Which of the following are TRUE regarding 
AlloDerm? 
 

A: On ultrasound, it is seen as a hypoechoic or 
isoechoic, elongated, circumscribed mass  

B: On ultrasound it is seen as closely abutting the 
implant surface in the reconstructed breast of a 
mastectomy patient  

C: Folds within the AlloDerm graft are often visible as 
echogenic lines and internal vascularity on Doppler 
evaluation is present 

D: None of the above 
 
Question 3: Mammography proved useful in some cases in 
which of the following ways? 
 

A: It confirmed characteristically benign 
mammographic findings such as fat necrosis and 
dystrophic calcifications  

B: It detected pleomorphic calcifications associated 
with one malignant mass initially identified on 
ultrasound, which better informed extent of 
disease  

C: It yielded additional cancers 
D: None of the above 

 
Question 4: Which of the following are TRUE? 
 

A: A strength of this study was its sample size  
B: A limitation of this study was that BI-RADS 

descriptors for shape and margins were not 
consistently reported for all cases  

C: A limitation of this study was a likelihood of 
selection bias due to the large number of high-risk 
patients at the cancer center which potentially 
enriched the number of cancers in the dataset  

D: None of the above 
 

Question 5: Is it TRUE or FALSE that the study concluded that 
for imaging-occult, but highly clinically suspicious palpable 
lumps, palpation- guided sampling should be performed? 
 

A: YES  
B: NO 

 
Questions 6-10 are based on Figures 1-8 

 

Question 6: Figure 1D shows which of the following 
 

A: The patient presented with ridgelike palpable lump 
in left breast 

B: The patient presented with left upper outer breast 
palpable lump within prophylactic mastectomy side 

C: The patient presented with right breast palpable 
lump  

D: Targeted ultrasound image shows hypoechoic oval 
mass with elongated and tubular appearance 
closely adherent to silicone implant  

 
Question 7: Which of the following indicated the 
sonographic appearance of a surgical clip in Figure 2? 
 

A: Hyperechoic linear foreign body  
B: Hypoechoic linear foreign body 
C: Comet-tail reverberation artifact  
D: Twinkling artifact 

 
Question 8: Figure 3 was assessed as which of the following? 
 

A: BI-RADS 1 
B: BI-RADS 2  
C: BI-RADS 3 
D: BI-RADS 4 

 
Question 9: Figure 5B showed which of the following? 
 

A: A benign densely calcified oil cyst 
B: An oval fat-density mass  
C: An oval hypoechoic mass with indistinct margins 

and posterior shadowing 
D: An oval, circumscribed, isoechoic mass 

 
Question 10: Is it TRUE or FALSE that the targeted 
ultrasound image in figure 8B showed an irregular 
hypoechoic mass with indistinct margins? 
 

A: TRUE  
B: FALSE 

 
 
 

END 
 



 

 

400 Theuns van Niekerk Street 

Wierda Park 

0157 

PO Box 71 

Wierda Park 

0149 

FOCUS ON HEALTH 
www.foh-cpd.co.za 

Cell: 074 230 3874 

Tel: 012 653 0133 / 2373 / 2394 

Mon-Fri: 08:00-16:00 

Have a suggestion or comment? 

Send it to WhatsApp: 0662658510 / Email: mariske@foh-cpd.co.za with your membership number 

 

MEMBER INFO 
(Complete sections marked with an asterisk *) 

ANSWER SHEET 

A9(22) 
Utility and Outcomes of Imaging Evaluation for Palpable Lumps in the Postmastectomy Patient 

 

 

 

 

 

 

*FOH number  *HPCSA number  

ID number 

Personal detail changes 

 

I hereby declare that the completion of this document is my own effort without any assistance. 

SIGNED:       DATE: 

This activity is accredited for FOUR CLINICAL CEU’S. You have to achieve 70% to pass this activity. 

 

*Time spent on activity    hour  min 

PART 1 PART 2 

 A B C D E  A B C D E  A B C D E  A B C D E 

1      6      1      6      

2      7      2      7      

3      8      3      8      

4      9      4      9      

5      10      5      10      

How relevant was the content of this activity to your scope of practice? 

Not at all Somewhat Mostly Extremely 

    

 

RETURN ANSWER SHEET TO 

Online members, complete your answer sheet online (results are available immediately): 

CPD PORTAL: http://foh-cpd.co.za/cpd-online/cpd-user  (Username: FOH number & Password: ID) 

Email or hard copy members, complete your answer sheet online or return it to: 

FAX: 086 614 4200  

WHATSAPP: 074 230 3874 

EMAIL: info@foh-cpd.co.za 

You will receive a confirmation of receipt SMS within 12-24hours, if not received please send again. 

If you return your answer sheet via FAX, WA or EMAIL you will receive feedback by email within 48hours. 

http://www.foh-cpd.co.za/
mailto:mariske@foh-cpd.co.za
http://foh-cpd.co.za/cpd-online/cpd-user

