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Background: We aimed to examine both the diagnostic modalities used to identify breast lesions and
their surgical management in an Ontario community hospital. Methods: We conducted a retrospective
chart review of the preoperative diagnostic tools used by 6 general surgeons for palpable and nonpalpa-
ble breast lesions and considered the types of surgical procedures performed. Patients who underwent
noncosmetic breast surgery in the year 2000 were included in the study (n = 180). Results: Of the 182
breast lesions, 89 (49%) were malignant. Of the 100 palpable lesions removed, fine needle aspiration
biopsy (FNAB) was performed on 48. Positive FNABs in this study were highly predictive of malig-
nancy (100%). Only 1 core needle biopsy was performed on a palpable lesion. Of the 78 mammograms
obtained for nonpalpable lesions, the PPV (positive predictive value) of malignancy for “suggestive” le-
sions was 100%, 75% for “suspicious” lesions, 40% for “probably benign” lesions, 0% for “benign” le-
sions and 37% for lesions categorized as “needs additional imaging.” Other preoperative diagnostic
tools used were ultrasonography (n = 44) and stereotactic biopsies (n = 3). Of the initial operations per-
formed, 76 were lumpectomies and 88 were needle-localized biopsies. Only 15 patients underwent ini-
tial definitive procedures, and of these 5 had positive margins and 8 had close (≤ 1-mm) margins. Posi-
tive margins were found in 35% of the needle-localized lumpectomies (61% had a close margin), in 60%
of lumpectomies (75% had a close margin) and in 2 of the 5 lumpectomies with axillary node dissections
done as first operations. Six frozen sections were obtained. Only 11% of surgical specimens were ori-
ented for pathology. Reoperations were performed on 91% of women with malignancies (or 67% with a
close margin). Conclusions: Considerable variation existed between surgeons with regard to the types
of preoperative diagnostic procedure used and operations performed. The rate of positive margins was
high, which resulted in many reoperations.

Contexte : Nous voulions analyser à la fois les méthodes de diagnostic utilisées pour identifier les lé-
sions du sein et leur traitement chirurgical dans un hôpital communautaire de l’Ontario. Méthodes :
Nous avons procédé à une étude rétrospective sur dossier des outils de diagnostic préopératoires utilisés
par six chirurgiens généraux dans le cas de lésions palpables et non palpables du sein et analysé les types
d’interventions chirurgicales pratiquées. Nous avons inclus les patientes qui ont subi une intervention
chirurgicale non esthétique du sein en 2000 (n = 180). Résultats : Sur les 182 lésions du sein, 89
(49 %) étaient malignes. Sur les 100 lésions palpables enlevées, on a procédé à une ponction-aspiration à
l’aiguille fine dans 48 cas. Dans cette étude, des résultats positifs à la ponction-aspiration étaient très
prédicteurs de la présence de cancer (100 %). On a procédé à une seule biopsie à l’aiguille creuse sur une
lésion palpable. Sur les 78 mammographies obtenues dans le cas de lésions non palpables, la VPP (valeur
prédictive positive) de la présence de cancer s’établissait à 100 % dans le cas des lésions «évocatrices», à
75 % dans celui des lésions «suspectes», à 40 % dans celui des lésions «probablement bénignes», à 0 %
dans celui des lésions «bénignes» et à 37 % dans celui des lésions «nécessitant une imagerie supplémen-
taire». Parmi les autres outils diagnostiques préopératoires, on a utilisé aussi l’échographie (n = 44) et la
biopsie stéréotaxique (n = 3). Parmi les interventions initiales, on a pratiqué 76 tumorectomies et 88
biopsies localisées à l’aiguille. Quinze patientes seulement ont subi une intervention initiale définitive :
cinq présentaient des bordures positives et huit, des bordures rapprochées (≤ 1 mm). On a constaté la
présence de bordures positives dans 35 % des tumorectomies localisées à l’aiguille (61 % comportaient
une bordure rapprochée), dans 60 % des tumorectomies (75 % avaient une bordure rapprochée) et dans
2 des 5 tumorectomies conjuguées à une dissection des ganglions axillaires pratiquées comme première
intervention. On a obtenu six coupes congelées. Seulement 11 % des spécimens chirurgicaux étaient
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Breast cancer continues to be the
most common cancer diagnosed

among Canadian women, represent-
ing 29% of total cancers and ranked
first for every age group.1 Even
though its incidence has increased
steadily over the past 3 decades, and
national and provincial guidelines
have been developed to improve
consistency of care, there remains
considerable variability in how breast
cancer is treated across Canada.2

Clinical guidelines have been de-
veloped regarding the management
of palpable and nonpalpable breast
lesions in terms of investigations and
surgical management.2 Substantial
research has been done in recent
years regarding the accuracy of breast
screening mammography, core nee-
dle biopsies (CNBs) and fine-needle
aspiration biopsies (FNABs) of breast
lesions. Regarding palpable lesions,
the Canadian guidelines recommend
that FNAB or CNB should be per-
formed on all lesions preoperatively
to establish a diagnosis and allow
better planning of surgical interven-
tion.2 As screening mammography
has become more widespread, more
and more needle-localized biopsies
are being performed for benign le-
sions. Percutaneous needle biopsy
guided by ultrasonography or stereo-
tactic biopsy for preoperative diagno-
sis of nonpalpable breast lesions has
become commonplace and has led to
lower rates of positive margins at the
time of first operations.3–6

It is recommended that when an
open surgical biopsy is performed,
and carcinoma is suspected, the pro-
cedure should be a lumpectomy re-
sulting in uninvolved margins to pre-
vent a second operation and to
reduce local recurrence.3,7 Although
there is presently no consensus on
the extent of excision for resection,
there is evidence that long-term local
control over breast tumours is best

achieved when a significant amount
of breast tissue surrounding the tu-
mour is removed.8 When margins are
found to be positive after tumour ex-
cision, the involved margins should
be re-excised, although again there is
no consensus on what should be
considered an adequate margin.9 In
addition, surgical specimens should
be submitted intact and should be
oriented with sutures for pathologi-
cal examination.7,9

This study has applied current rec-
ommendations and practice for the
diagnosis and surgical management
of breast lesions to a community
hospital with a view to improving the
future management of this disease.

Methods

A retrospective study of all women
who had noncosmetic breast surgery
in a community hospital in the year
2000 was carried out. The patients’
mean age was 55.3 (range 21–92)
years. A total of 180 patients were
included in the study, 2 of whom
had lesions in both breasts. There-
fore, 182 breast lesions were re-
moved.

Physical findings were obtained
from the surgeon’s consultation
notes and included whether a lesion
was palpable or nonpalpable, the side
and size of lesion, the status of
lymph nodes and the presence of
skin changes. The results of diagnos-
tic tests, including FNAB, ultra-
sonography, mammography, CNB
and stereotactic biopsy, were taken
from patients’ computerized hospital
charts. For FNAB, the results were
recorded as “malignant,” “suspi-
cious,” “benign,” “atypical” or “in-
sufficient.” Information on the date
and type of surgery was obtained
from operative reports. Surgical
pathology, as well as information on
the orientation of specimens with

sutures and margin status, was taken
from operative and synoptic pathol-
ogy reports. Surgery was performed
by 6 general surgeons.

The results of mammography
were categorized using the American
College of Radiology Breast Imaging
Reporting and Data System (BI-
RADS). The BI-RADS categories for
reporting include “negative,” “be-
nign,” “probably benign,” “needs
further imaging,” “suspicious” and
“suggestive,” with these last 2 con-
sidered to be positive mammography
results. There was no radiologist as
an investigator on this paper.

The term positive predictive value
(PPV) applied to the diagnostic tests
in this study refers to the probability
that a patient has the disease when
considering only those patients who
test positive. Negative predictive
value (NPV) refers to the probability
that a patient does not have the dis-
ease when considering only those pa-
tients with negative test results. The
sensitivity of diagnostic tests refers to
the probability that a test is positive
when given to a group of patients
with the disease. The specificity is the
probability that a test will be negative
among patients who do not have the
disease.

For the purposes of this study,
margins were considered positive if
there was tumour tissue at the inked
edges of the surgical specimens;
however, margin status was also cal-
culated using a “close” (that is,
≤ 1 mm) margin as reported by the
pathology department. 

Results

Of the 182 breast lesions that were
operated on (from 180 patients), 89
(49%) were malignant. Various types
of malignant lesions were identified
on pathology (Table 1). Fifty-one
percent of the lesions excised were

orientés en vue de la pathologie. On a pratiqué une nouvelle intervention chez 91 % des femmes qui
avaient une lésion cancéreuse (ou 67 % qui présentaient une bordure rapprochée). Conclusions : Il exis-
tait une variation importante entre chirurgiens quant aux modes de diagnostic préopératoire utilisés et
aux types d’interventions pratiquées. Le nombre de bordures positives était élevé, entraînant un grand
nombre de nouvelles interventions.



benign, again with a variety of diag-
noses on pathological examination
(Table 1). Of the lesions studied, 80
were nonpalpable (44%), 100 were
palpable (55%), and in 2 cases it was
not stated whether the lump could
be palpated.

Forty-eight of the patients with
palpable lesions had an FNAB (48%).
Of these, 17 were positive for malig-
nancy, and all 17 were malignant on
final pathological examination. Six of
the FNABs were suspicious for ma-
lignancy, and all 6 were found to be
malignant. Ten of the FNABs were
benign, with 8 of these confirmed

benign at surgery. Three of the
FNABs showed atypical cells, and 2
of these were malignant. Of all of the
FNABs performed, 12 had insuffi-
cient cells (25%) and only 1 of these
lesions was malignant.

Mammography was performed on
145 of the 180 women (81%). Of
the mammograms, 78 were obtained
for nonpalpable lesions. Three of
these were “suggestive” of malig-
nancy, and all of these were malig-
nant (PPV 100%). Twenty-eight le-
sions were “suspicious,” and 21 of
these were malignant (PPV 75%).
Ten lesions were “probably benign,”
and 4 of these were malignant (PPV
40%). Two lesions were “benign” on
mammography, and both were
found to be benign (PPV 0%). There
were 35 nonpalpable lesions in the
“needs additional imaging” category
and, of these, 13 were malignant
(PPV 37%).

Mammograms were obtained for
67 of the 100 palpable lesions. Of
these, 9 were “suggestive” of cancer
on mammography, and all 9 were
malignant (PPV 100%). Nineteen le-
sions were “suspicious” on mam-
mography, and of these 16 were ma-
lignant (PPV 84%). Five lesions were
“probably benign,” and all of these
were benign (PPV 0%). Six were
“benign,” with 1 of these being ma-
lignant at surgery (PPV 16%) and
had a suspicious FNAB result. Eleven

mammograms were in the category
of “needs additional imaging,” with
6 of these being malignant at surgery
(PPV 55%). Seventeen palpable le-
sions were “negative” on mammog-
raphy, and of these 5 were malignant
at surgery (PPV 29%). FNABs were
performed on all of these lesions, 2
of which had positive findings, 2 of
which had negative findings and 1
had insufficient cells.

Only 3 stereotactic biopsies were
performed, 1 on a palpable lesion
and 2 on nonpalpable lesions. One
biopsy was positive for malignancy
on a nonpalpable lesion, 1 showed
sclerosing adenosis and 1 could not
be completed for technical reasons.
In the patient with positive findings
on stereotactic biopsy, lumpectomy
and axillary lymph node dissection
(ALND) were performed as the first
operation. In all patients, only 1
CNB was performed, and it demon-
strated malignancy. This patient had
a modified radical mastectomy based
on the findings of this CNB.

Forty-four sonograms were ob-
tained of 26 solid lesions, of which
14 were malignant (PPV 54%). Eight
of the sonograms showed cystic le-
sions, and 2 of these were malignant
(PPV 25%). Four of the sonograms
showed negative findings, and 1 of
these lesions (25%) was found to be
malignant.

Intraoperatively, only 6 frozen
sections were performed. Definitive
surgeries were performed in 3 of
these cases and, although the results
of pathological examination were
positive for invasive cancer in the
other 3 cases, only lumpectomies
were performed.

The types of initial operations in
this study are listed in Table 2, using
the nomenclature found in the oper-
ative reports. The terminology used
by the surgeons for the operative
procedures was quite variable. 

There were 14 definitive or single-
stage first operations for palpable le-
sions (5 lumpectomies with ALND,
5 modified radical mastectomies, 2
simple mastectomies and 2 wedge
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Table 1 
 

Lesions identified on pathological
examination 

Type of lesion No. 

Benign lesions  93
Adenomyoepithelioma 1 

Ductal ectasia 2 

Ductal hyperplasia 6 

Ductal adenoma 1 

Fibroadenoma 14

Fibroadenoma and 
fibrocystic disease 

2

Fibrocystic 50 

Fibrocystic and possible DCIS 1 

Intraductal papilloma 5 

Keratin-filled cyst 1 

Lobular hyperplasia 3 

Microcalcifications 1 

“Negative”  6 

Malignant lesions 89
Ductal carcinoma 61 

Lobular carcinoma 10 

Mucinous carcinoma and 
DCIS 

1

Mucinous and ductal 
carcinoma 

1

DCIS 6 

Medullary carcinoma 1 

Ductal carcinoma and DCIS 1 

Intraductal micropapillary 
carcinoma 

1

Lobular carcinoma and LCIS 2 

Papillary carcinoma 1 

LCIS 1 

Squamous cell carcinoma 1 

Tubular carcinoma 1

Mucinous carcinoma 1 

DCIS = ductal carcinoma in situ; LCIS = lobular 
carcinoma in situ. 

Table 2 
 

Types of initial operations 

First operation performed No. 

Needle localization and 
biopsy 

88 

Lumpectomy 76 

Lumpectomy with ALND 5 

Modified radical mastectomy 5 

Wedge resection and ALND 2 

Wedge resection 1 

Segmental mastectomy 1 

Simple mastectomy 2 

Nipple biopsy 1 

Needle localization and 
biopsy with ALND 

1

ALND = axilliary lymph node dissection. 



resections with ALND), and all of
these patients had malignant lesions
on pathological examination. Wide
variation existed in the preoperative
diagnostic tools used by the surgeons
in all of these cases. In 12 of these 14
cases, FNAB was performed and was
positive for cancer. Mammography
was performed in 11 of these 14
cases and showed positive findings in
9. A CNB was used in 1 case, and
the findings were positive. Frozen
sections were used in 3 cases. For 2
of these definitive surgeries, no pre-
operative or intraoperative investiga-
tions were used. Only 1 definitive
procedure was performed on a non-
palpable lesion (needle-localized
biopsy with lumpectomy and
ALND) on the basis of stereotactic
biopsy results. Of the 15 patients
who underwent what were intended
to be single-stage operations, 5 had
positive margins after the proce-
dures.

Of the surgical specimens ob-
tained from the initial operations,
only 11% were oriented and 2 speci-
mens were sent to pathology in
pieces. Of the 46 needle-localized
biopsies that were done for malig-
nancy, 16 had positive margins after
the first operation (35%). This in-
creased to 61% if a close (≤ 1-mm)
margin was used. Of the 32 patients
who had lumpectomies as first opera-
tions for malignant lesions, 19 of
these had positive margins (60%).
This increased to 75% if a close mar-
gin was used. Only 91% of the
women with positive margins after
their first operations had re-excisions,
and re-excision rates varied among
surgeons (Table 3). The re-excision
rate was much lower for women with
close margins, with only 67% having
reoperations.

Fifty-nine or 67% of the 88
women with malignancies had sec-
ond operations. These reoperations
included ALND, lumpectomy,
lumpectomy and ALND, mastec-
tomy, modified radical mastectomy,
re-excision, re-excision and ALND,
scar revision, and segmental mastec-

tomy and ALND. Three of the
women in this study went on to have
third operations: 2 simple mastec-
tomies and 1 skin nodule resection.

Discussion

The primary objective of the Clinical
Practice Guidelines for the Care and
Treatment of Breast Cancer is to “as-
sist women and their physicians in
making the most clinically effective
and personally acceptable decision re-
garding the choice of primary surgery
for potentially curable breast
cancer.”9 As the diagnosis and surgi-
cal management of breast cancer is so
critical to the prognosis of this dis-
ease, and because there is variation in
the treatment of breast cancer in this
country, it was our objective by con-
ducting this timely retrospective
study to determine whether current
practice standards and guidelines are
being followed by general surgeons
in a community hospital.10 Although
we analyzed all breast lesions oper-
ated on in the year 2000, practices
had changed very little at this com-
munity hospital at the time of writing
of this paper.

Palpable breast lesions

Although current practice in the
management of palpable breast le-
sions is to ascertain a preoperative di-
agnosis from biopsy, only 48% of the
women with palpable lesions in this
study had FNABs and only 1 had a

CNB. It is well documented that if
an excisional biopsy is done as a di-
agnostic procedure, the surgeon will
likely not perform a wide resection of
normal tissue around the lesion and,
therefore, margins are more likely to
be positive than with a preoperative
diagnosis of cancer. It would seem
intuitive that obtaining a tissue diag-
nosis preoperatively would allow
women and their surgeons to better
plan their breast and axillary surgery
as a single-stage procedure.6

Of the FNABs performed on the
patients in this study, the sensitivities
are in accordance with those re-
ported in the literature.2 For FNABs
that show malignant cells, a sensitiv-
ity of 99.2%–100% is reported in the
literature, and these were 100% sen-
sitive in this study. For FNABs that
are “suspicious or atypical,” a
50%–70% sensitivity of malignancy
has been reported, compared with
89% in this study. “Nondiagnostic”
FNABs have a reported sensitivity of
5%–22% for malignancy and were 8%
sensitive in this study. “Benign”
FNABs have a reported false-
negative rate of 25%–30% and a 20%
false-negative rate in this study.6

Only 48% of the women with palpa-
ble lesions in our study had FNABs
performed on their lesions. Of these
FNABs, 25% had insufficient cells for
pathology, which is consistent with
the 33% described in the literature.11

It is interesting that although
CNB is considered commonplace for
palpable lesions in current practice,
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Table 3 
 

Positive margins for needle-localized breast biopsies and re-excision rates

No. (and %) of patients 

Surgeon 
NLBBs positive for 

cancer, no. 

Lumpectomies 
positive for
cancer, no. Positive margins* Re-excisions† 

1 0 1 1 (100) 1 (100) 

2 5 3 5 (63) 4   (80) 

3 11 4 6   (40) 6 (100) 

4 0 0 0 0

5 15 10 15   (60) 15 (100) 

6 14 14 7   (25) 6   (86) 

NLBB = needle-localized breast biopsy. 
*The denominator for these percentages is the number of positive tests for cancer. 
†The denominator for this percentage is the number of patients whose lesions had positive margins. 



only 1 CNB was performed in the
group described here. Reports in the
literature confirm that the false-
negative rates of 25%–30% for FNAB
are reduced to 10% with CNB.6 In
addition, CNB tissue can be ana-
lyzed pathologically to differentiate
between invasive and in situ carci-
noma.12 The reasoning for the use of
CNB in the 1 patient in this study
was not clearly stated and was per-
formed after an FNAB showed suspi-
cious results. The lack of CNBs may
be because all the FNABs in this
study were performed in the sur-
geons’ clinics, and none of the sur-
geons have core needle devices in
their offices. CNBs can be done us-
ing ultrasonographic guidance; how-
ever, these are only performed by ra-
diologists in the hospital and
surgeons may not have wanted to
delay time to diagnosis by arranging
these biopsies. In many cases in this
study, diagnosis was confirmed
through excisional biopsy and not
preoperatively through CNB or
FNAB.

It is recommended in the case of
palpable lesions that diagnosis be con-
firmed preoperatively with FNAB or
CNB to reduce the number of surgi-
cal procedures, as well as to facilitate

better planning of breast and axillary
surgery for cancer.2,6,13 CNB reduces
false-negative rates and should be per-
formed when possible. If FNAB or
CNB results show malignant cells, de-
finitive surgery can take place. If
FNAB cells are “suspicious or atypi-
cal,” CNB or excisional biopsy should
be performed. If FNAB results are be-
nign, and mammographic findings are
normal, then follow-up should take
place in 3–6 months. However, if
findings on mammography are posi-
tive, then CNB or excisional biopsy
should take place2 (Fig. 1).

Mammography

An important part of this study in-
volved correlating the mammo-
graphic interpretation with the final
pathology. Orel and colleagues14 set
out to determine the PPV for malig-
nancy of each of the BI-RADS cate-
gories in 1312 mammograms per-
formed between 1991 and 1996
before needle localizations in these
patients. The PPV for “suggestive”
lesions was 97%, which is comparable
to the 100% for nonpalpable lesions
in our study. For “suspicious” le-
sions, the PPV was 30%, which was
much lower than the 75% in our

study. In a study by Ball and cowork-
ers,13 the PPV for “suggestive” le-
sions was only 77.4% and for “suspi-
cious” lesions, 26.5%. For “probably
benign” lesions, the PPV was 2% ver-
sus 40% in our study. These lesions
had a PPV of 0% in the study re-
ported by Ball and colleagues.13

“Benign” lesions had a PPV of 0% in
the study by Orel and coworkers and
a PPV of 0% in our study. Finally, for
lesions that “need additional imag-
ing,” the PPV was 13% compared
with 37% in our study.14

About 15% of women with palpa-
ble breast cancer will have mammog-
raphy that shows no evidence of can-
cer.11 In our study, 21% of the
women with palpable lumps and be-
nign findings on mammography had
malignancies. Less has been written
about the PPV of mammography us-
ing the BI-RADS system for palpable
breast lumps. The PPV of diagnostic
mammography overall for palpable
lumps should be higher than that for
nonpalpable lesions (26.8% v.
17.5%).11 The PPV of positive find-
ings (“suspicious” or “suggestive”)
on mammography for palpable le-
sions in our study was 82%, which
was high, but of the benign and neg-
ative findings on mammograms, 25%
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Fine-needle aspiration
biopsy or core needle

biopsy

Malignant
cells Benign cells Suspicious or atypical
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Definitive
surgery

Normal findings
on

mammography

Abnormal
findings on

mammography

Core needle
biopsy or surgery

3–6-mo follow-up

FIG. 1. Management of palpable lesions.2



were malignant on surgical patholog-
ical examination.

Considering these results, it is ap-
parent that when mammographic re-
sults in our study were positive (BI-
RADS categories of “suggestive” or
“suspicious”), the PPV of this test
was very high. Unfortunately, how-
ever, 33% of the nonpalpable lesions
and 21% of the palpable lesions that
were mammographically benign in
this study were found to be malig-
nant at surgery. We also found in our
study that many more mammograms
were categorized as “needs further
imaging” (32%) as compared with
the rate reported in the literature
(6%–8%).11

There remains considerable vari-
ability in management decisions
made after positive findings on mam-
mography, which leads to numerous
unnecessary biopsies.2 In our study,
28% of the mammograms fell into
benign categories, and all of these
women still underwent a surgical
procedure. Percutaneous biopsy has
now become widely used for women
with equivocal (“probably benign,”
“needs further imaging”) mammo-
graphic results to avoid invasive exci-

sional biopsy. Equivocal results can
also be followed by repeat mammog-
raphy every 3–6 months depending
mostly on patient preference and
anxiety, as well as risk factors.13

Women with positive findings on
mammography may also benefit
from CNB to possibly avoid unnec-
essary excisional biopsy or to allow a
1-stage procedure to be planned12

(Fig. 2).

Nonpalpable breast lesions

Needle-localized biopsy for nonpal-
pable lesions has been the standard
of practice and in our study were
found positive for malignancy in 52%
of cases (compared with 9%–47% in
the literature).13 However, as the use
of screening mammography has in-
creased, detection of more indeter-
minate nonpalpable lesions has led to
large numbers of negative needle-
localized biopsies. Percutaneous ul-
trasound-guided CNB and stereotac-
tic biopsy are both now being used
extensively as alternatives to needle
localization to diagnose mammo-
graphically detected breast lesions.
These modalities can spare as many

as 80% of patients with suspicious
image-detected abnormalities from
undergoing a surgical procedure.12

Image-guided CNB has been shown
to have a sensitivity of 93%–98% and
specificity of 95%–100% for nonpal-
pable lesions.11 Minimally invasive ul-
trasound-guided or stereotactic
CNBs result in less discomfort and
decreased procedure time, complica-
tions and morbidity, as compared
with needle-localized biopsy.4,13

When a diagnosis is obtained with
one of these modalities, it usually
eliminates one trip to the operating
room.15

In our study only 2 stereotactic
biopsies were performed on nonpal-
pable lesions, both of which were
classified as “needed additional imag-
ing” on mammography. One of
these could not be completed for
technical reasons and the other
showed invasive cancer, which was
confirmed on surgical excision. No
other image-guided biopsies were
performed on nonpalpable lesions
before surgery.

Although ultrasonography of pal-
pable and nonpalpable breast lesions
has been shown to be 98%–100%
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Mammography

Benign or
negative
findings

Suggestive
findings

Probably benign
findings

Needs additional imaging

Suspicious
findings

Surgery

Stereotactic or ultrasound-guided
fine-needle aspiration biopsy

or core needle biopsy

Screening mammography

Follow-up every
3–6 mo

FIG. 2. Management of nonpalpable lesions.2,13



accurate in the diagnosis of simple
cysts, it was only accurate 75% of the
time in this study, with 25% of what
were called “cystic” lesions being
malignant.2,11 Ultrasonography was
used equally in this study for palpa-
ble and nonpalpable lesions and was
used with a variety of other diagnos-
tic modalities in all cases.

Surgical management of breast
lesions

According to the Clinical Practice
Guidelines for the Care and Treat-
ment of Breast Cancer, “whenever
an open biopsy is performed on the
basis of even modest suspicion of
carcinoma, the procedure should be,
in effect, a lumpectomy, using wide
local excision of the intact tumour
surrounded by a cuff of tumour-free
tissue.”9 Seventy-six first operations
in our study were called lumpec-
tomies; however, it is difficult to say
retrospectively whether surgeons
were in fact performing “excisional”
biopsies instead, considering our
high numbers of positive margins for
lumpectomies. Generally for nonpal-
pable lesions, surgeons termed the
first operations “needle localization
and breast biopsy.” Although 6 in-
traoperative frozen sections were ob-
tained in this study and all were posi-
tive, 3 of these women still only had
lumpectomies as first operations.

When excisional biopsy of malig-
nant lesions is performed instead of
lumpectomy, a second operation is
required to excise the tumour and
reassess margins.2,9 In this situation,
blood is often present in the biopsy
cavity, there can be reactive indura-
tion and excision is more difficult, as
is pathological evaluation of the re-
excised tissue.9 In our study, 60% of
the lumpectomies and 35% of the
needle-localized biopsies performed
at first operation had positive mar-
gins, and 2 of the 5 lumpectomies
done as single-stage operations with
ALND had positive margins as well.
Only 91% of the women with posi-
tive margins had re-excisions of their

tumours. Although not examined in
this study, it would be interesting to
see whether the rate of recurrences
was higher in the women who had
positive or close (≤ 1 mm) margins
whose tumours were not re-excised.

Compared with the number of
positive margins reported in the liter-
ature, the rate found here was very
high. In a trial conducted by the Eu-
ropean Organization for Research
and Treatment of Cancer, 14% of
women with lumpectomies had posi-
tive margins after first excisions.9

Ghossein and colleagues showed that
41% of tumourectomy patients had
positive margins after first excisions.8

Cowen and colleagues reported posi-
tive margins in 15% of their patients
after first tumour excisions.3

In the studies described here, pos-
itive margins were considered to be
any tumour cells beyond the inked
edges of resection.16 There is
presently no consensus as to what
should be considered a positive mar-
gin in the literature.2,9 Guidelines
simply state that margins should be
free of tumour.2 Some studies use
> 1 mm as a negative margin and
≤ 1 mm as a close margin, with posi-
tive margins being defined as any tu-
mour cells at the inked edges of the
specimen.17 In a study by Schnitt and
colleagues,18 61% of women had
close (≤ 1 mm) or positive margins
after breast-conserving surgery, and
in our study the findings were similar
at 61% for needle-localized lumpec-
tomies and 75% for lumpectomies.
Many studies do report an increased
local recurrence when specimen mar-
gins are positive, although the out-
come for close margins (≤ 1 mm) is
less clear.2,16

Also critical in evaluating margins
are technical factors such as number
of specimen pieces, as well as the ori-
entation of the specimen. It is recom-
mended that when surgical biopsy is
performed, the whole lesion be re-
moved in 1 piece with a surrounding
cuff of normal tissue.2 It is also rec-
ommended that surgical specimens
be oriented for pathology using radi-

olucent clips or sutures.9 In our
study, some of the specimens were
sent for pathological examination in
many pieces, and only 11% of speci-
mens were oriented with sutures.

One of the goals of this study was
to look at the reoperation rates for
breast cancer in this community hos-
pital. Although there are no reported
reoperation rates in the literature,
67% of the women in our study with
malignancy underwent more than 1
operative procedure. This rate seems
exceedingly high. Reoperations in
our study seemed to have been be-
cause of positive margins in many
cases, excisional biopsies being per-
formed instead of lumpectomies as
first operations by some surgeons,
and the use of ALND and mastec-
tomies as nondefinitive first opera-
tions instead of being second or third
operations.

Only 15 of the women in our
study had definitive or potentially
single-stage procedures as first opera-
tions based on a variety of preopera-
tive and intraoperative diagnostic
modalities. Five of these women had
positive margins after their definitive
surgery, and 8 had close (≤ 1 mm)
margins. No single diagnostic tool
was used consistently by any of the
surgeons before performing a defini-
tive procedure at first operation, al-
though FNAB and mammography
were performed and had positive
findings in many of the patients.
Three of these patients had frozen
sections obtained intraoperatively.
Only 2 of these patients had either a
CNB or stereotactic biopsy per-
formed for preoperative diagnosis
before their definitive surgeries,
which is now current practice in
many centres.

Conclusions

The goal of this study was to exam-
ine the status of breast cancer diag-
nosis and surgery in a community
hospital and make recommendations
for management based on guidelines
and current practice.

Diagnosis and management of breast lesions
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This study is limited by the fact
that patient preferences for treatment
could not be documented. Regard-
ing the 51% of lesions that were be-
nign on pathological examination in
this study, many of these women
may have made the choice to have
their breast lesions removed even
when they were apparently benign
on examination, mammogram or
FNAB. In addition, surgeons’
choices of type of surgery and diag-
nostic modalities used preoperatively
and intraoperatively are difficult to
investigate because of the retrospec-
tive nature of this study. Some sur-
geons also performed very few breast
surgeries. Although PPVs were
recorded for various BI-RADS cate-
gories, as well as for ultrasonography
and FNAB results, the numbers of
procedures in each category were
small and make these results difficult
to interpret.

Of the positive findings from this
study, it was apparent that a high
percentage of lesions that were surgi-
cally removed were malignant. Posi-
tive findings on both FNAB and
mammography were highly predic-
tive of malignancy. Of the needle-
localized biopsies done, a high per-
centage were positive for malignancy.

Some improvements could be
made in the management of breast
cancer based on this study. Core
breast biopsy is now described as
commonplace in the literature for
palpable lesions and should be used
to obtain preoperative diagnosis. Be-
nign findings on mammograms may
need to be reviewed, because these
lesions often turned out to be malig-
nant (33% of nonpalpable and 21% of
palpable lesions). Very few preopera-
tive stereotactic or ultrasound-guided
CNBs were done and should be used
in more cases of nonpalpable lesions
to reduce the numbers of needle-
localized surgical biopsies performed.

The number of positive and close
margins after first operation and the
reoperation rate were high. Wider
excisions need to be performed, and
surgeons should consider lumpec-

tomies instead of excisional biopsy as
first surgeries. With positive preoper-
ative diagnostic results, more defini-
tive surgeries could be done as first
operations.

This paper and its results have
been presented to the Quality Assur-
ance Committee and Operations
Committee at this community hospi-
tal, as well as to the hospital radiolo-
gists and surgeons. Improving the ac-
cess to and skill level in performing
stereotactic and ultrasound-guided
CNBs within this hospital has been
proposed and has begun. Some of
the general surgeons have begun to
use core biopsy instruments for pal-
pable breast lesions within the hospi-
tal and office setting. The radiology
department has reviewed their report-
ing of mammographic lesions. We
have submitted a proposal for a study
of overall breast health in this com-
munity to the Canadian Breast Can-
cer Foundation. We intend to repeat
this study in 5 years to determine
whether practices have changed in
this community and to look at recur-
rence rates in our study population.
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