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Background: Understanding sources of physician de-
lay in diagnosis of breast cancer will assist efforts to ex-
pedite diagnosis.

Objective: To test whether increased reliance on screen-
ing mammography has affected causes of physician de-
lay in diagnosis of breast cancer.

Design: Survey of delays in a case series.

Setting: Practice specializing in breast diseases in a re-
gion with high use of screening mammography.

Patients: Four hundred thirty-five consecutive pa-
tients treated for 454 breast cancers of any stage.

Intervention: Customary patient care.

Main Outcome Measures: Whether delay was re-
lated to how cancer was identified, patient age, indi-
vidual cancer characteristics (such as tumor type), mam-
mography reports, or physician expertise.

Results: Twenty-one women (5%) were inappropri-

ately reassured that a malignant lump was benign with-
out biopsy, 14 women (3%) had a misread mammo-
gram, 4 women (1%) had a misread pathologic finding,
and 5 women (1%) had cancer missed by a poorly per-
formed fine-needle aspiration biopsy. Delay was associ-
ated with a benign mammography report (relative risk,
10.8; 95% confidence interval, 5.1-22.8), a woman find-
ing her own mass (relative risk, 3.3; 95% confidence in-
terval, 1.8-6.2), and current hormone replacement
therapy (relative risk, 3.1; 95% confidence interval,
1.2-8.5).

Conclusions: The leading cause of physician delay in
diagnosis of breast cancer continues to be inappropriate
reassurance that a mass is benign without biopsy. Re-
ducing delay in diagnosis will require less willingness to
rely on clinical examination to decide that a mass is be-
nign, less reliance on benign mammography reports to
decide not to biopsy a mass, and a requirement that fine-
needle aspiration biopsy be done by persons with dem-
onstrated competence for the procedure.
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P HYSICIAN DELAY in the diag-
nosis of breast cancer is com-
mon. In previous studies,1-6

6% to 16% of women with
breast cancer experienced

physician-caused delay in diagnosis. This
suggests that at least 10000 of 180000
women diagnosed as having breast can-
cer each year experience delay of treat-
ment because of misinterpretation or mis-
application of tests by their physicians.
(This is in contradistinction to delay when
patients avoid seeking care for them-
selves.2,7-10)

Historically, the leading cause of phy-
sician delay has been inappropriate reas-
surance that a palpable mass is benign,
without biopsy, with or without reliance
on mammography.2,3,5,6 Delay has been as-
sociated with younger patients2,5,8,11,12 and

chief complaints other than a mass.7,8 Most
cancers in these prior studies were dis-
covered as palpable masses. However, be-
cause more breast cancers are now found
by screening mammography, the causes of
delayed diagnosis may have changed. The
possibility that mammography may lead
to different causes of delay is important,
because surveys of patients’ experiences
suggest that some physicians are replac-
ing clinical breast examination (CBE) with
mammography.13,14

To study whether increased use of
mammography has affected causes of phy-
sician delay, we evaluated causes of phy-
sician-delayed diagnosis of breast cancer
in a contemporary series of patients in Cali-
fornia, where 75% of women aged 40 years
and older have routine mammography at
least every 2 years.15 We compared our re-
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sults with similar surveys in an attempt to understand
whether delays result from failure by individuals or limi-
tations of widespread medical practices. Our purpose was
to propose ways to reduce delay.

RESULTS

Four hundred thirty-five women and 1 man underwent
surgery for 454 cancers during the study (median age,
54 years; range, 24-88 years). Nineteen women had a sec-
ond cancer in the contralateral breast. Data are analyzed
as 454 separate cancers occurring in 454 separate breasts.
No patient had delay in the diagnosis of both breasts. As
shown in Table 1, the most common chief complaint
for women younger than 50 years was the patient find-
ing a mass, whereas for women 50 years and older, the
most common chief complaint was a suspicious mam-
mographic finding.

Delay occurred for 42 (9%) of 454 cancers. Nine-
teen (11%) of 175 cancers diagnosed before referral had
delay, compared with 23 (8%) of 279 cancers diagnosed
after referral (�2=0.87; P=.22). Nineteen (45%) of 42 can-
cers with delay had diagnosis before referral, compared
with 156 (38%) of 412 cancers without delay. The me-
dian delay was 9 months (range, 1-36 months), with a
delay of 3 or more months for 30 patients and 6 or more
months for 24 patients.

Twenty-one women (5%) were inappropriately re-
assured by their physician (15 primary care physicians
and 6 consultant surgeons) that a lump was benign with-
out biopsy. Fourteen (3%) had mammogram interpre-
tation that failed to note a new mass (8 patients) or sus-
picious calcifications (6 patients). One mammography
report noted a benign cyst but overlooked 5 cm of mi-
crocalcifications. (The 2 patients with misread mammo-
grams and inappropriate reassurance are counted in both
categories; Table 2). Four patients had misread pathol-
ogy reports from a surgical biopsy. Three had “benign”
pathology reports, but review of the original histologi-
cal slides revealed ductal carcinoma in situ. One of these
women died of invasive cancer, identified by subse-
quent biopsy of residual calcifications in the same clus-
ter. One had a diagnosis of lobular carcinoma in situ, but
review of the original slides found ductal carcinoma in
situ that required reexcision to obtain negative margins.
Five women had poorly performed FNA by a physician
without formal training in FNA technique, 3 by sur-

PATIENTS AND METHODS

From January 1, 1992, through December 31, 1999,
we prepared short clinical abstracts from the medi-
cal records of 435 consecutive patients with 454 breast
cancers of any stage referred from multiple sources
to one surgeon (W.H.G.). For this analysis, bilateral
cancer was counted as 2 cancers. Multiple foci of can-
cer in 1 breast was counted as 1 cancer. Information
from these abstracts was put into a database (File-
Maker Pro; Claris Corporation, Santa Clara, Calif) for
analysis with standard statistical programs (Excel; Mi-
crosoft Corporation, Redmond, Wash; Data Desk;
Data Description Inc, Ithaca, NY; and Stata, Stata Corp,
College Station, Tex).

A detailed history was obtained from each pa-
tient at the initial visit. Chief complaint was defined as
the first observation (by the patient, her physician, a
radiologist, or other) that made the patient aware of
the abnormality that was eventually diagnosed as can-
cer, without regard to how or by whom diagnostic tis-
sue was obtained. We use diagnosis strictly to denote
confirmation of cancer by histological or cytological ex-
amination. The history of whether the patient had been
reassured that a mass was benign without biopsy was
based on the patient’s understanding of what she had
been told. Other information was corroborated by re-
view of medical records, mammograms, histological
slides, and other sources. We defined delay as physi-
cian action that completed an episode of care without
diagnosing cancer of which there was a sign. Delay was
tabulated if (1) a physician acknowledged a breast ab-
normality on physical examination but reassured the
patient, without biopsy, that the mass was benign, and
biopsy of that abnormality found cancer (offering a bi-
opsy was not considered a mitigating action if biopsy
had not been encouraged); (2) a fine-needle aspira-
tion biopsy (FNA) obtained no malignant cells from a
palpable or mammographic lesion, and cancer was
found with a subsequent FNA by a physician with for-
mal training in theprocedure; (3)palpation-guidedFNA
obtained no malignant cells from a mammographic le-
sion, the patient was reassured, and subsequent image-
guided biopsy found cancer; (4) a written pathology
report indicated benign tissue and another patholo-
gist diagnosed cancer on the same slides; or (5) a mam-
mography report did not recommend biopsy or short-
interval follow-up, review of the original x-ray films
found suspicious calcifications or change, and biopsy
confirmed cancer at that site. Length of delay was
counted from physician action until diagnostic steps
were resumed.

Physician delay was not tabulated if the respon-
sible physician recommended a mammogram or a sec-
ond physical examination after a short interval, if the
physicianrecommendedanotherdiagnosticprocedure,
or if the original mammograms were unavailable.

As factors associated with delay in diagnosis, we
examined chief complaint at the time of diagnosis,
age, menopausal status, current hormone replace-
ment therapy (HRT) in women after menopause, tu-
mor type and grade, and interpretation of mammo-
gram and FNA (if performed).

Table 1. Chief Complaints That Initially Made Patients
Aware of Breast Abnormalities at the Time of Diagnosis*

Chief Complaint

No. (%) of Cancers

TotalAged �50 y Aged �50 y

Patient found mass 94 (54) 67 (24) 161
Physician found mass 12 (7) 40 (14) 52
Suspicious mammogram 57 (33) 160 (57) 217
Other† 11 (6) 13 (5) 24

*�2 for difference in distribution = 45.5, P�.001.
†Skin retraction, nipple discharge or bleeding, erythema, axillary node,

random biopsy, and incidental finding at surgery.
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geons and 2 by other physicians. Four had no malignant
cells obtained by FNA of a palpable mass that was sub-
sequently diagnosed by FNA performed by a physician
with specific training in FNA. Three of these women had
delays of 4 to 6 months; 1 had workup resumed within
a month when her overdue, routine mammogram showed
suspicious microcalcifications. One patient with suspi-
cious mammographic findings had benign results on a
palpation-guided FNA of an area her surgeon assumed
was the same as the area of suspicion on the mammo-
gram, but subsequent image-guided biopsy found can-
cer, ie, her physician did an FNA in the wrong area.

None of the women with misread mammograms,
misread pathologic findings, or poorly performed FNA
were aware of delay before referral. Seventeen of 21
women with inappropriate reassurance were diagnosed
when they sought further medical care (9 were diag-
nosed before referral; Table 2).

UNIVARIATE ANALYSIS

When women found their own lump, physician delay was
3 times more likely than when cancer was found by mam-
mography, physician examination, or another sign (rela-
tive risk, 3.3; 95% confidence interval, 1.8-6.2; Table 3).

Physician delay was 10 times more likely for women
with a benign mammography report (relative risk, 10.8;
95% confidence interval, 5.1-22.8; P�.001). Fourteen so-
called benign mammograms were incorrectly read, but
21 were correctly read (for 17 women who received in-
appropriate reassurance and 4 who had poorly per-
formed FNA biopsy). Among women who found their
own lump, 22 (32%) of 69 cancers with benign mam-
mographic findings had delayed diagnosis, but only 3 (4%)
of 78 cancers with a suspicious mammographic finding
had delayed diagnosis (relative risk, 7.9; 95% confi-
dence interval, 2.4-25.3).

One hundred sixty cancers were in premenopausal
women, 15 were in perimenopausal, and 271 were in post-
menopausal women (data unavailable for 7). Among the
cancers in postmenopausal women, more delays oc-
curred among the 122 cancers in women taking HRT at
the time of diagnosis than among the 137 cancers in
women not taking HRT (relative risk, 3.1; 95% confi-
dence interval, 1.2-8.5; P=.02; Table 3). Also among the

postmenopausal group, all 8 instances of inappropriate
reassurance occurred in women taking HRT (�2=9.3,
P=.002). For women in the postmenopausal group who
found their own lump, 8 of 26 taking HRT received in-
appropriate reassurance, compared with none of 34 not
taking HRT (�2=12.1; P�.001).

Table 2. Chief Complaints at the Time of Diagnosis After Various Types of Initial Delays

Chief Complaint*

Initial Cause of Delay

Inappropriate
Reassurance†

Misread
Mammogram

Misread
Mammogram and

Inappropriate
Reassurance†

Incorrect
Reading of
Pathology

Report

Poorly
Performed

Fine-needle
Aspiration

Patient found mass 16 6 1 1 3
Physician found mass 1 2 1 0 1
Suspicious mammogram 2 4 0 2 1
Other 0 0 0 1‡ 0
Total 19 12 2 4 5

*Leading to the detection of cancer at the time of diagnosis. Chief complaints for all patients are listed in Table 1.
†All women who received inappropriate reassurance had a palpable abnormality at the time of delay.
‡Random biopsy because of strong family history.

Table 3. Univariate Analysis of Factors Possibly
Relating to Delay*

Factor
No. of

Cancers

No. (%)
With
Delay �2

P
Value

Chief complaint
Patient found mass 161 27 (16.8)

18.3 �.001
Physician found mass 52 5 (9.6)
Suspicious mammogram 217 9 (4.1)
Other 24 1 (4.2)
Subtotal 454 42 (9.3)

Age, y
�50 174 21 (12.1)

2.6 .11�50 280 21 (7.5)
Subtotal 454 42 (9.3)

Tumor type
Ductal 251 29 (11.6)

4.4 .22†
Lobular 48 6 (12.5)
Ductal and lobular 26 3 (11.5)
DCIS 93 4 (4.3)
Subtotal 418 42 (10.0)

Written mammogram report
Benign 121 32 (26.4)

59.3 �.001Suspicious 312 8 (2.6)
Subtotal 433 40 (9.2)

Tumor differentiation
Well 123 19 (15.4)

2.7 .06‡
Moderately 115 12 (10.4)
Poorly 83 7 (8.4)
Subtotal 321 38 (11.8)

HRT in postmenopausal women
No current HRT 137 5 (3.6)

5.8 .02Current HRT 122 14 (11.5)
Subtotal 259 19 (7.3)

*DCIS indicates ductal carcinoma in situ; HRT, hormone replacement
therapy.

†If calculated as pooled invasive tumors vs DCIS, then �2 = 4.4; P = .04.
Does not include 12 DCIS with microinvasion, 3 mixed DCIS and lobular
carcinoma in situ (LCIS), 16 LCIS, 2 inflammatory, 2 chest wall recurrences,
and 1 malignant cystosarcoma.

‡P value based on Cochran test for linear trend in proportions.
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Delay was less likely for ductal carcinoma in situ than
for invasive cancers. However, 66 (71%) of 93 ductal car-
cinoma in situ were identified by mammography vs 129
(40%) of 325 invasive cancers, so this difference may re-
flect expedited follow-up of abnormal mammographic
findings rather than a factor predisposing to less delay.

There was a trend for more delays with low-grade
tumors (P=.06). Delay was not associated with lobular
vs ductal histological findings or age, nor was age asso-
ciated with a specific cause of delay.

Physician delay was not associated with outcomes of
larger tumor size, more positive nodes, or higher likeli-
hood of having a mastectomy (Table 4). However, 4 of
24 women with more than 6 months’ delay filed malprac-
tice claims against the responsible physician. These women
were ages 40, 44, 47, and 55 at the time of diagnosis.

MULTIVARIATE AND
HIERARCHICAL ANALYSIS

In multivariate logistic analysis, a woman finding her own
mass and taking HRT were statistically significant vari-
ables (P=.004 and P=.049, respectively). In a hierarchi-
cal model, benign mammographic findings and a woman
finding her own mass were significant factors within the
group of women taking HRT (P�.001 and P = .03,
respectively). Among women who found their own mass,
a benign mammographic finding was a significant fac-
tor (P�.001), and current use of HRT was marginally sig-
nificant (P=.06).

COMMENT

Despite widespread screening mammography, inappro-
priate reassurance that a palpable mass is benign, with-
out biopsy, remains the leading cause of physician-
delayed diagnosis of breast cancer, affecting 5% of patients

in our series. Combining all causes, 9% of patients ex-
perienced delay.

Thirty-five percent (161/454) of cancers were first
identified by patients themselves, but a disproportion-
ate 64% (27/42) of the delays occurred when the patient
first identified their own mass. This is consistent with
analyses of physician delay2,5,6 and malpractice law-
suits,16 which found that physician reassurance that a self-
discovered mass was benign was a major cause of delay.

The known higher false-positive rates for breast self-
examination may explain the association between delay
and self-discovery. In randomized trials of breast self-
examination, women who did breast self-examination
found, in addition to cancer, many extra benign masses
that required evaluation.17,18 Physicians seem to intuit
lower cancer risk for self-discovered masses and seek to
reassure patients using CBE or mammography, without
performing biopsy.

There are 2 possible responses when a patient iden-
tifies a breast mass. One approach is to interpret what
the patient has felt and to reassure the patient without
biopsy if the physician believes that the mass is benign.
We do not know how often such reassurance is given in
practice, but 21 of our patients experienced delayed di-
agnosis because of such misinterpretation of a mass by
their physician. Seventeen of these women had mammo-
grams with no signs of cancer even in retrospect, ie, they
had false-negative mammograms. The potential for a nega-
tive mammogram to contribute to misinterpretation of CBE
is an old finding.1,3,4,6,16 Because of a trend to substitute
mammography for CBE,13,14 inappropriate reliance on mam-
mography may become a greater problem.

The alternative is to encourage diagnostic tissue sam-
pling from all palpable breast masses.1 Fine-needle as-
piration is the least invasive way to obtain tissue, but 1%
of our women experienced delay because FNA was at-
tempted by an untrained physician. Similarly, Ljung et
al19 found that tissue sampling by physicians without for-
mal training in FNA technique missed 25% of cancers,
while physicians with formal training missed only 2% of
cancers. The National Cancer Institute20 Consensus Panel
recommended that FNA be done only by persons with
special training. Often this person is not a surgeon, but
examination by a surgeon is desirable before needle bi-
opsy, which might cause a hematoma. If no FNA-
trained physician is available, surgical or core biopsies
are alternatives.

Clinical breast examination is an inexact science, and
there may be legitimate questions of whether a mass ex-
ists. Such judgments are difficult. Haagensen,21 in the era
before widespread mammography, described the “hu-
miliating experience” of being shown a mass by a pa-
tient after his own detailed examination. A second ex-
amination after a short interval allows a fresh perspective
to decide whether a mass exists and would have pro-
vided a second chance for prompt diagnosis for the 21
women who were inappropriately reassured. This is an
accepted plan,21-23 especially for women before meno-
pause, whose breasts change cyclically.

Breasts also have varying areas of nodularity and den-
sity, and there may be limited, defined situations in which
it is appropriate to reassure patients without biopsy. Such

Table 4. Outcomes That Might Be Influenced by Delay
in the Diagnosis of Breast Cancer

Outcome Delay
No

Delay �2 P Value

Tumor size
Tis 4 108

6.5 .09*
T1 24 203
T2 12 79
T3 2 22

Status of axillary nodes†
Positive 24 208

0.1 .44
Negative 15 99

Breast surgery
Conservation 25 241

0.02 .90
Mastectomy‡ 17 171

*For invasive tumors only, �2 = 0.7, P = .72.
†A total of 108 patients did not have nodes removed.
‡Fifty-four mastectomies were done for extensive ductal carcinoma in situ

on attempted partial mastectomy; 48 for large tumor relative to breast size
or invasive tumor at margins of partial mastectomy; 36 by patient choice;
24 because of a contraindication to radiation therapy, eg, previous ipsilateral
breast radiation; 21 for multicentric disease; 2 for inflammatory cancers;
and 1 each for cystosarcoma phylloides, positive node with unknown primary,
and because of concurrent renal cell carcinoma.
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changes must be symmetrical in both breasts or be an-
ticipated in the context of life events, such as prior bi-
opsy.23 For example, breast tissue is typically more dense
in the upper outer quadrant. If both breasts are sym-
metrically more dense in this area, this is likely the pa-
tient’s normal condition. Similarly, nodularity may in-
crease after weight loss or when hormone effects subside,
eg, after pregnancy.23 These changes are not focal, as are
most cancers, and they do not explain a single, self-
discovered mass.

Like Tartter et al,6 who also studied various chief
complaints, we did not find a relation of age to delay. How-
ever, malpractice litigation was filed only by 4 younger
women, which agrees with the observation that malprac-
tice plaintiffs are younger than the average woman with
breast cancer.16 Prior reports2,5,8,11 linking delay to younger
age included mainly women with self-discovered or pal-
pable masses, rather than a spectrum of chief com-
plaints, which likely explains the difference.

Like Richards et al,10 we found a trend for less de-
lay among women with high-grade tumors. As Coates24

suggested, this may be because high-grade tumors are
clinically more obvious, perhaps demonstrating greater
tissue reaction to the cancer, and receive expedited care.

More frequent delay with HRT, particularly inap-
propriate reassurance, is a new observation. Hormone re-
placement therapy decreases sensitivity of mammogra-
phy, probably because increased tissue density hides
early signs of cancer.25 However, sensitivity of CBE is not
the issue when inappropriate reassurance is given for a
mass that has already been discovered. We suspect that
knowledge of the effects of HRT on mammographic den-
sity26 is somehow extrapolated into a supposed explana-
tion of why a mass is present in a given patient.

All diagnostic tests for breast cancer have known rates
of misinterpretation. In our series, 217 cancers were first
identified by mammography, but 14 (7%) had delay be-
cause of misinterpretation of mammograms. In other stud-
ies,3,27,28 reading of mammograms by a single radiologist
missed 5% to 10% of cancers. Similarly, pathologists mis-
read 1% of our cases, and others report misinterpreta-
tion of pathologic findings for 0.7% to 4% of breast
cases.29-31 Review by a second radiologist or pathologist
reduces misinterpretation of these tests.3,27,30

Misinterpretation is also a known characteristic of
CBE, as observed in previous surveys.1,3,6,7 In our series,
21 women had misinterpretation of CBE, 6 times by
consultant surgeons. In a direct assessment of ability to
classify masses, Hicks et al32 found that 18 of 197 masses
classified as benign on CBE were malignant.

Unlike mammography and pathologic examina-
tion, however, second interpretation of a CBE does not
greatly improve accuracy. When Chamberlain et al33 tried
to increase accuracy, they found that, when 2 physi-
cians examined 215 women with a family history of breast
cancer, 4 of 6 cancers were in women whom both phy-
sicians agreed not to refer for biopsy. Similarly, the York-
shire Breast Cancer Group34 found only 59% agreement
between clinicians on whether to categorize masses as
malignant or benign.

For precisely the reason that interpretation of CBE
is an inexact science, once a mass is identified, there must

be the equivalent of a second reading, but neither mam-
mography nor another CBE is sufficient. Only tissue sam-
pling is adequate. If a mass is followed up without bi-
opsy, patients should be informed that interpretation of
CBE has a known rate of misinterpretation even with an
experienced examiner. Unless tissue sampling is encour-
aged, we view simply mentioning a biopsy as nothing more
than self-protecting behavior by the physician.

Because this was a single practice, we cannot com-
ment on the true frequency of delay in our community.
However, because the proportion with delay was simi-
lar among women diagnosed before and after referral, and
because the proportion of patients referred after diagno-
sis was similar in the delay and the nondelay groups, we
know of no reason to suspect biased referral of a par-
ticular type of delay, and identification of factors asso-
ciated with delay should not be affected. Furthermore,
our data set has allowed us to investigate novel factors
in delay, such as different chief complaints, the role of
FNA, and current use of HRT.

These delays began when 42 different physicians used
tests—interpretation of CBE, single interpretation of mam-
mograms and pathologic findings, and FNA by untrained
(but otherwise experienced) persons—that have known
rates of inaccuracy. The performance characteristics of these
tests (discussed herein) predict delay will occur at ran-
dom in practices whenever these tests are widespread in
the medical community. Therefore, we believe that most
delayed diagnoses reflect not failures by individuals but,
rather, the overall inadequacy of practices that are ac-
cepted, despite the fact that they fail even in experienced
hands. Reeducating a few physicians will not eliminate de-
layed diagnosis. Rather, reducing delay will require col-
lective changes in all clinicians’ perception of whether to
interpret CBE, the reliability of mammography, whether
to demand that tests like FNA be performed well or sim-
ply performed, and possibly how to interpret the second-
ary effects of HRT. To reduce physician delay, we suggest
that physicians provide care with “FERVR”:

1. Focus CBE on the presence or absence of a mass, with-
out interpretation of what it might be.

2. Expect tissue sampling for all palpable breast masses.
3. Recommend tissue sampling of all palpable masses even

if the mammogram shows no signs of cancer.
4. Verify that physicians doing FNAs on their patients have

specific training in the procedure.
5. Reevaluate patients after a short interval if a tentative

decision is made that an area identified by a patient falls
within the narrowly defined rules of predictable varia-
tions of breast structure.

Accepted for publication October 22, 2001.
This study was presented in part at the Second Euro-

pean Breast Cancer Conference, Brussels, Belgium, Sep-
tember 29, 2000.

We thank Brian Mayall, MD, and Stefanie Jeffrey, MD,
for constructive criticism during the preparation of the manu-
script.

Correspondingauthorandreprints:WilliamH.Goodson
III, MD, Department of Surgery, California Pacific Medical
Research Institute, 2100 Webster, Suite 401, San Fran-
cisco, CA 94115 (e-mail: whg3@cooper.cpmc.org).

(REPRINTED) ARCH INTERN MED/ VOL 162, JUNE 24, 2002 WWW.ARCHINTERNMED.COM
1347

©2002 American Medical Association. All rights reserved.
 on February 23, 2012 www.archinternmed.comDownloaded from 

http://www.archinternmed.com


REFERENCES

1. Walker QJ, Gebski V, Langlands AO. The misuses of mammography in the man-
agement of breast cancer revisited. Med J Aust. 1989;151:509-512.

2. Afzelius P, Zedeler K, Sommer H, et al. Patient’s and doctor’s delay in primary
breast cancer. Acta Oncol. 1994;33:345-351.

3. Joensuu H, Asola R, Holli K, Kumpulainen E, Nikkanen V, Parvinen L-M. Delayed
diagnosis and large size of breast cancer after a false negative mammogram.
Eur J Cancer. 1994;30A:1299-1302.

4. Coveny EC, Geraghty JG, O’Laoide R, Hourihane JB, O’Higgins NJ. Reasons un-
derlying negative mammography in patients with palpable breast cancer. Clin
Radiol. 1994;49:123-125.

5. Burgess CC, Ramirez AJ, Richards MA, Love SB. Who and what influences
delayed presentation in breast cancer? Br J Cancer. 1998;77:1343-1348.

6. Tartter PI, Pace D, Frost M, Bernstein JL. Delay in the diagnosis of breast can-
cer. Ann Surg. 1999;229:91-96.

7. MacArthur C, Smith A. Delay in breast cancer and the nature of presenting symp-
toms. Lancet. 1981;1(pt 1):601-603.

8. Caplan LS, Helzlsouer KJ, Shapiro S, Freedman LS, Coates RJ, Edwards BK. Sys-
temdelay inbreast cancer inwhitesandblacks.AmJEpidemiol. 1995;142:804-812.

9. Caplan LS, Helzlsouer KJ, Shapiro S, Wesley MN, Edwards BK. Reasons for de-
lay in breast cancer diagnosis. Prev Med. 1996;25:218-224.

10. Richards MA, Smith P, Ramirez AJ, Fentiman IS, Rubens RD. The influence on
survival of delay in the presentation and treatment of symptomatic breast can-
cer. Br J Cancer. 1999;79:858-864.

11. Ramirez AJ, Westcombe AM, Burgess CC, Sutton S, Littlejohns P, Richards MA.
Factors predicting delayed presentation of symptomatic breast cancer: a sys-
tematic review. Lancet. 1999;353:1127-1131.

12. Sainsbury R, Johnston C, Haward B. Effect on survival of delays in referral of
patients with breast-cancer symptoms: a retrospective analysis. Lancet. 1999;
353:1132-1135.

13. Coleman EA, Feuer EJ, for the NCI Breast Cancer Screening Consortium. Breast
cancer screening among women 65 to 74 years of age in 1987-88 and 1991.
Ann Intern Med. 1992;117:961-966.

14. Burns RB, Freund KM, Ash AS, et al. As mammography use increases, are some
providersomittingclinicalbreastexamination?Arch InternMed. 1996;156:741-744.

15. Centers for Disease Control and Prevention. Self-reported use of mammogra-
phy among women aged �40 years–United States, 1989 and 1995. MMWR Morb
Mortal Wkly Rep. 1997;46:937-941.

16. Kern KA. The delayed diagnosis of symptomatic breast cancer. In: Bland KI, Cope-
land EM III, eds. The Breast: Comprehensive Management of Benign and Malig-
nant Disease. 2nd ed. Philadelphia, Pa: WB Saunders Co; 1998:1588-1631.

17. Thomas DB, Gao DL, Self SG, et al. Randomized trial of breast self-examination
in Shanghai: methodology and preliminary results. J Natl Cancer Inst. 1997;89:
355-365.

18. Semiglazov VF, Moiseenko VM, Manikhas AG, et al. Role of breast self-
examination in early detection of breast cancer: Russia/WHO prospective ran-
domized trial in St. Petersburg. Cancer Strategy. 1999;1:145-151.

19. Ljung BM, Drejet A, Chiampi N, et al. Diagnostic accuracy of fine-needle aspira-
tion biopsy is determined by physician training in sampling technique. Cancer
Cytopathol. 2001;93:263-268.

20. National Cancer Institute Fine-Needle Aspiration of Breast Workshop Subcom-
mittees. The uniform approach to breast fine-needle aspiration biopsy. Am J Surg.
1997;174:371-385.

21. Haagensen CD. Diseases of the Breast. 2nd ed. Rev reprint. Philadelphia, Pa: WB
Saunders Co; 1971.

22. Grady D, Hodgkins ML, Goodson WH III. The lumpy breast. West J Med. 1988;
149:226-229.

23. Goodson WH III. Clinical breast examination. West J Med. 1996;164:355-358.
24. Coates AS. Breast cancer: delays, dilemmas, and delusions. Lancet. 1999;353:

112-113.
25. Kavanagh AM, Mitchell H, Giles GG. Hormone replacement therapy and the ac-

curacy of mammographic screening. Lancet. 2000;355:270-274.
26. Rutter CM, Mandelson MT, Laya MB, Seger DJ, Taplin S. Changes in breast den-

sity associated with initiation, discontinuation, and continuing use of hormone
replacement therapy. JAMA. 2001;285:171-176.

27. Kopans DB. Double reading. Radiol Clin North Am. 2000;38:719-724.
28. Leivo T, Salminen T, Sintonen H, Tuominen R, et al. Incremental cost-effec-

tiveness of double-reading mammograms. Breast Cancer Res Treat. 1999;54:
261-267.

29. Chang JH, Vines E, Bertsch H, et al. The impact of a multidisciplinary breast can-
cer center on recommendations for patient management. Cancer. 2001;91:1231-
1237.

30. Kronz JD, Westra WH, Epstein JI. Mandatory second opinion surgical pathology
at a large referral hospital. Cancer. 1999;86:2426-2435.

31. Wiley EL, Keh P. Diagnostic discrepancies in breast specimens subjected to gross
reexamination. Am J Surg Pathol. 1999;23:876-879.

32. Hicks MJ, Davis JR, Layton JM, Present AJ. Sensitivity of mammography and
physical examination of the breast for detecting breast cancer. JAMA. 1979;242:
2080-2083.

33. Chamberlain J, Rogers P, Price JL, Ginks S, Nathan BE, Burn I. Validity of clini-
cal examination and mammography as screening tests for breast cancer. Lan-
cet. 1975;2:1026-1030.

34. Yorkshire Breast Cancer Group. Observer variation in recording clinical data from
women presenting with breast lesions. BMJ. 1977;2:1196-1199.

(REPRINTED) ARCH INTERN MED/ VOL 162, JUNE 24, 2002 WWW.ARCHINTERNMED.COM
1348

©2002 American Medical Association. All rights reserved.
 on February 23, 2012 www.archinternmed.comDownloaded from 

http://www.archinternmed.com

