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The purpose of this study was to prospectively evaluate the role
of 18F-FDG PET/CT in patients with stage IIA, IIB, or IIIA breast
cancer. Methods: During 56 mo, 131 consecutive patients with
large (.2 cm) breast cancer and clinical stage IIA, IIB, or IIIA
(based on clinical examination, mammography, breast MRI, and
ultrasonography) underwent 18F-FDG PET/CT. The nuclear physi-
cian was unaware of the results of any other procedure (bone
scan, chest radiography, liver ultrasound, or thoracoabdominal
CT scan). Results: Of the 131 examined patients, 36 had clinical
stage IIA (34 T2N0 and 2 T1N1), 48 stage IIB (20 T3N0 and 28
T2N1), and 47 stage IIIA (29 T3N1, 9 T2N2, and 9 T3N2). 18F-FDG
PET/CT modified staging for 5.6% of stage IIA patients, for 14.6%
of stage IIB patients, and for 27.6% of stage IIIA patients. How-
ever, within stage IIIA, the yield was specifically high among the
18 patients with N2 disease (56% stage modification). When con-
sidering stage IIB and primary operable IIIA (T3N1) together, the
yield of 18F-FDG PET/CT was 13% (10/77); extraaxillary regional
lymph nodes were detected in 5 and distant metastases in 7
patients. In this series, 18F-FDG PET/CT outperformed bone scan-
ning, with only 1 misclassification versus 8 for bone scanning (P5
0.036). Conclusion: 18F-FDG PET/CT provided useful information
in 13% of patients with clinical T3N0, T2N1, or T3N1 disease. The
yield was more modest in patients with stage IIA. The high yield in
the case of N2 disease demonstrates that stage IIIA comprises
2 quite distinct groups of patients.
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In patients with large but primary operable breast cancer,
precise knowledge of the extent of disease is important
for adequate management. Guidelines from the National
Comprehensive Cancer Network (NCCN) recommend a sys-
tematic work-up for operable invasive breast carcinoma

including physical examination, bilateral mammogram,
and ultrasound with or without breast MRI (1). In the case
of operable stage IIIA (T3N1M0), additional imaging, in-
cluding bone scanning (BS), abdominal 6 pelvic CT (or
ultrasound or MRI), and chest imaging, can optionally be
used. 18F-FDG PET or PET/CT are not recommended in
current practice (1) but can be used in situations in which
conventional imaging studies are equivocal or suggestive.

Some authors suggest that PET/CT can provide important
information in patientswith stage II or III breast carcinomawith
thedetectionofunknown lymphnodesmetastases outside axilla
levels I and II (infraclavicular, supraclavicular, and internal
mammary nodes) and the detection of occult distantmetastases.
However, most of these series mixed patients with stage II or
IIIA carcinoma with others having inflammatory or locally
advanced stages IIIB or IIIC breast cancer (2–6).

In this prospective study, we focused only on the role of
18F-FDG PET/CT in stage IIA, IIB, and IIIA breast carci-
noma. We examined the yield in each specific subgroup.

MATERIALS AND METHODS

This study was performed from May 2006 to December 2010
and enrolled 131 patients with biopsy-proven invasive breast
cancer of $2 cm and clinical stage IIA (T2N0M0/T1N1M0), IIB
(T3N0M0/T2N1M0), or IIIA (T3N1M0/T2N2M0/T3N2M0).

Clinical stage was established after physical examination,
mammography, ultrasound of the breast and axilla, and breast
MRI. T and N clinical scores were evaluated according to the
American Joint Committee on Cancer (AJCC) classification (7).
T scores were as follows: T1 # 20 mm; 20 mm , T2 # 50 mm;
T3 . 50 mm; and T4, tumor of any size with direct extension to
the chest wall or to the skin or inflammatory breast cancer. N
scores were as follows: N1, metastases to movable ipsilateral level
I or II axillary lymph nodes; N2, metastases in ipsilateral level I or
II axillary lymph nodes that are clinically fixed or matted or in
ipsilateral internal mammary nodes in the absence of axillary
lymph node metastases; and N3, metastases in ipsilateral infracla-
vicular (level III axillary) or supraclavicular lymph nodes, or in
clinically detected ipsilateral internal mammary lymph nodes with
clinically evident axillary lymph node metastases.

After enrollment in this prospective study, all 131 patients
underwent a conventional imaging work-up and 18F-FDG PET/CT
to search for distant metastases before any treatment.
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Exclusion criteria were previous history of breast or other
cancer, uncontrolled diabetes mellitus, pregnancy, and age
younger than 18 y. The study followed the guidelines of the
institutional ethical committee. Most patients received neoadju-
vant chemotherapy before surgery and patient-tailored adjuvant
treatment.

Conventional Staging
To rule out distant metastases, conventional imaging was

performed according to routine practice in our institution (and
current practice in France) and comprised BS in all patients, chest
examination by radiography or contrast-enhanced CT (CE-CT),
and abdominal and pelvic examination by ultrasound or CE-CT.

18F-FDG PET/CT
None of the 131 patients in this series received breast surgery,

chemotherapy, or radiotherapy before PET/CT examination.
Patients fasted for 6 h. Blood glucose level had to be less than
7 mmol/L. Five megabecquerels of 18F-FDG per kilogram were
intravenously injected in the arm opposite to the tumor using a
venous line to prevent extravasation. Imaging was performed
60 min after the injection on a PET/CT scanner (Gemini XL;
Philips), combining germanium oxyorthosilicate–based PET and
16-slice Brilliance CT components. Patients were allowed to
breathe normally. CT and PET data were acquired from mid-thigh
level to the base of the skull with the arms raised. No oral or
intravenous contrast was used. PET emission counts were col-
lected over 2 min per table position, acquired in a 3-dimensional
mode, and reconstructed using a 3-dimensional row-action max-
imum likelihood algorithm.

PET/CT Interpretation and Staging
PET/CT scans were interpreted by 2 nuclear medicine special-

ists who had no knowledge of the results of conventional imaging.
If the interpretation differed, consensus was reached with the help
of a third reader.

Lymph nodes were evaluated in a way similar to the method
described by Heusner et al. (8). The readers relied on visual
assessment of PET images (a well-defined focus, with uptake
clearly higher than surrounding background). The location of
hypermetabolic lymph nodes on the PET/CT image was noted
according to the AJCC seventh classification (7). Different areas
were considered as follows:

• The axillary area was divided into 3 levels: level I (low
axilla), lymph nodes lateral to the lateral border of the
pectoralis minor muscle (intramammary lymph nodes were
also considered as axillary level I); level II (mid axilla),
lymph nodes between the medial and lateral borders of the
pectoralis minor muscle (this level also includes the interpec-
toral [Rotter’s] lymph nodes); and level III (apical axilla),
lymph nodes medial to the medial margin of the
pectoralis minor muscle and inferior to the clavicle (also
known as infraclavicular nodes).

• Internal mammary basin.
• Supraclavicular area.

When easily accessible, a biopsy was performed on suspected
lymph nodes to confirm involvement.

For distant metastases, form and intensity of 18F-FDG uptake
and CT findings were considered altogether. Bone evaluation was
performed as described by Nakamoto et al. (9). 18F-FDG uptake

corresponding to degenerative findings on the underlying CT scan
(e.g., on facet articulation) and uptake in a rib fracture in a patient
with a history of trauma were considered nonsuggestive. However,
high uptake on a classic area of metastasis (e.g., body of a verte-
bra, pedicle, long bone) was considered malignant even if the CT
part showed subtle or no changes, in agreement with the well-
known high sensitivity of 18F-FDG PET, compared with CT, for
early bone marrow involvement (9). For lung evaluation, we con-
sidered as suggestive any pulmonary nodules with high 18F-FDG
uptake or the presence of multiple small angiocentric nodules on
the CT part (even in the absence of an increase in 18F-FDG uptake
on attenuation-corrected images). 18F-FDG uptake in the thyroid
gland was not considered suggestive of metastasis (but consistent
with thyroid nodules or thyroiditis based on the pattern of uptake,
whether focal or diffuse). 18F-FDG uptake in an ovary (often
representing inflammation after ovulation), or in the uterine cavity,
was interpreted according to the timing of the cycle. Diffuse
uptake in the bowel tract and brown fat artifacts were also con-
sidered benign patterns.

Modification in Staging and in Treatment Planning
According to PET/CT

18F-FDG PET/CT findings considered suggestive of malig-
nancy were assessed using surgery, biopsy results, or patient fol-
low-up. For bone foci, MRI was performed instead of biopsy. 18F-
FDG PET/CT was not used for the local evaluation of the breast
tumor because previous reports demonstrated that PET/CT is sub-
optimal in comparison to breast MRI (10). We considered mod-
ification of stage resulting from findings of distant metastasis or
lymph node involvement outside classic areas of axillary dissec-
tion, with an impact on treatment management.

Statistical Methods
Modifications resulting from PET/CTwere evaluated separately

for each of the 3 clinical groups (stages IIA, IIB, and IIIA) but also
within the subsets of stage IIIA (primary operable T3N1 vs. T2/
3N2 disease). A x2 test for trends in proportions was performed to
test whether modifications in initial staging with PET/CT
increased along within the different substages. Staging using
18F-FDG PET/CT was compared with that of the conventional
BS approach. We used an exact Fisher test to compare number
of misclassified patients for each approach (PET/CT and BS). A P
value of less than 0.05 was considered statistically significant.
Analyses were performed using R 2.12.0 statistical software
(The R Foundation for Statistical Computing).

RESULTS

Patient and tumor characteristics are outlined in Table 1.

Stage IIA

Thirty-six patients had clinical stage IIA (34 T2N0M0
and 2 T1N1M0). All primary tumors had clear-cut 18F-FDG
uptake (median maximum standardized uptake value [SUV-
max], 5.8; range, 1.5–18.8), except in 1 case (a 30-mm,
grade 2 invasive ductal carcinoma). The 2 women clinically
classified N1 (T1N1M0) had uptake in axillary nodes.

18F-FDG PET/CT upstaged 2 patients (5.5%). Uptake in
an internal mammary lymph node (SUVmax, 2.3) was
depicted in 1 patient, leading to internal mammary radia-
tion therapy (Fig. 1, upper). The other patient showed
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18F-FDG uptake in contralateral supraclavicular lymph
nodes (biopsy-confirmed involvement) and mediastinal
lymph nodes (confirmed by chest CE-CT). This patient
was upstaged to stage IV (distant nodal metastases), and
treatment was adapted to the metastatic disease.

18F-FDG PET/CT depicted a primary lung carcinoma in
1 patient.

Stage IIB

Forty-eight patients had clinical stage IIB (20 T3N0 and
28 T2N1). All primary tumors were 18F-FDG–avid (median
SUVmax, 7.25; range, 2.2–29). Among the 28 patients who
were clinically node-positive, 21 had 18F-FDG uptake in
axillary nodes, whereas in 7 patients (25%), PET/CT could
not depict nodal involvement.

18F-FDG PET/CT changed staging in 7 patients (14.6%).
Internal mammary uptake was seen in 2 patients, initially
classified T2N1. These patients were upstaged to N3b

(stage IIIC). In another patient, PET/CT depicted an infra-
mammary lymph node. 18F-FDG uptake suggestive of dis-
tant metastasis was seen in 4 women: 1 with a single liver
metastasis, 1 with a solitary pulmonary metastasis, 1 with
multiple lung nodules with 18F-FDG uptake and a faint
bone focus, and 1 with a bone marrow femoral metastasis
(confirmed by MRI).

Stage IIIA

Forty-seven patients had clinical stage IIIA (29 T3N1, 9
T2N2, and 9 T3N2). The primary tumor showed 18F-FDG
uptake in 46 cases (median SUVmax, 6.85; range, 1.4–
25.9), and no uptake was present in 1 case (a 40-mm, grade
2 invasive lobular carcinoma). In 8 of the 47 patients (17%),
PET/CT was unable to detect axillary involvement.

18F-FDG PET/CT changed staging in 13 patients
(27.6%). PET/CT revealed N3 lymph nodes (infra- or
supraclavicular or internal mammary) in 7 patients (15%)
and uptake suggestive of distant metastases in 10 patients
(21%) (Fig. 1, lower); 4 of the patients also had N3 lymph
nodes. Sites of involvement in the 10 patients with distant
lesions were bone (n 5 9), liver (n 5 2), lung (n 5 3), and
pleural effusion (n 5 1). Chemotherapy was adapted to the
metastatic diseases, and some bone lesions were treated by
radiation therapy.

Within stage IIIA, the yield was quite different between
patients with T3N1 (3/29) and those with N2 disease
(10/18; P 5 0.0256).

Differences in Yield Between Stages

There were no differences in the yield of 18F-FDG PET/
CT between stage IIB and primary operable stage IIIA
(T3N1) patients (7/48 vs. 3/29; P 5 0.739). Therefore,
these 2 groups were merged (Table 2). The overall yield
of 18F-FDG PET/CT in patients with stage IIB plus primary
operable IIIA (T3N1) was 13% (10/77). In this group,
extraaxillary lymph nodes were evidenced in 5 patients
and distant metastases in 7 (2 patients had distant metasta-
ses and internal mammary nodes).

In conclusion, PET/CT changed staging, with impact on
therapeutic management in 5.5% (2/36) of stage IIA
patients, in 13% (10/77) of stage IIB plus primary operable
stage IIIA patients, and in 56% (10/18) of patients with
stage IIIA due to N2 disease (Table 2). The x2 test for trend
in proportions showed that the PET/CT yield gets higher
along these 3 subgroups (P , 0.0001).

PET/CT Versus Chest Imaging

All lung nodules and mediastinal lymph nodes detected
by chest imaging were also depicted by PET/CT (Table 3).
Nevertheless, multiple small nodules in 2 patients of stage
IIIAwere considered metastases on the basis of the CT part
of PET/CT, despite the absence of 18F-FDG uptake. Both
these women had additional bone involvement with 18F-
FDG uptake. Finally, 18F-FDG PET corrected the diagnosis
in 1 patient who had isolated pleural effusion, which was
considered benign on CE-CT. However, the PET/CT scan

TABLE 1
Patient Demographics and Tumor Characteristics

Characteristic No. of patients (total n 5 131)

AJCC clinical stage and TNM
IIA 36 (27)
T1N1M0 2

T2N0M0 34

IIB 48 (37)

T2N1M0 28
T3N0M0 20

IIIA 47 (36)

T2N2M0 9
T3N1M0 29

T3N2M0 9

Tumor type
Invasive ductal carcinoma 114 (87)

Invasive lobular carcinoma 8 (6)
Others 9 (7)

Grade
1 9 (7)

2 65 (50)
3 53 (40)

Unknown 4 (3)

Estrogen receptor status*
Positive 82 (63)

Negative 46 (35)
Unknown 3 (2)

Progesterone receptor status*
Positive 42 (32)

Negative 85 (65)

Unknown 4 (3)
HER2 status

Positive 30 (23)

Negative 96 (73)

Unknown 5 (4)

*Tumors were considered positive for estrogen receptor or

progesterone receptor if .10% of cells showed staining by immu-
nohistochemistry.

Data in parentheses are percentages. Median age of patients

was 48 y (range, 26–81 y).
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showed high 18F-FDG nodular uptake in the effusion,
which was interpreted as metastasis and later confirmed
by pleural aspiration as malignant.

PET/CT Versus Abdominopelvic Examination

All hepatic metastases detected by ultrasound or CE-CT
were also evidenced by PET/CT (Table 3). Moreover, PET/
CT helped settle the origin of equivocal liver findings on
conventional imaging in 2 patients: one patient from the
clinical stage IIB group with a suggestion of hepatic meta-
stasis on CE-CT for whom ultrasound had concluded it was
an angioma and another patient for whom CT showed sug-
gestive peritoneal nodules whereas ultrasound and MRI

concluded they were accessory spleen nodules. In both
cases, PET/CT showed no 18F-FDG uptake, and follow-
up confirmed absence of metastases.

PET/CT Versus BS
18F-FDG PET/CT revealed true-positive bone metastases

in 11 patients; BS revealed metastases in only 7 (64%)
(Table 3). In all 4 patients with negative bone scan results,
MRI and follow-up confirmed bone involvement. Two of
these 4 women had additional visceral metastases.

Four patients had negative PET/CT results but positive
bone scan findings. However, MRI and follow-up con-
cluded that these scan findings were false-positive and due

FIGURE 1. 18F-FDG-PET/CT results at ini-

tial staging in 2 patients. (A–C) Patient with
40-mm invasive ductal carcinoma of left

breast, with clinical T2N0 (stage IIA) dis-

ease; 18F-FDG PET/CT shows uptake in pri-

mary tumor (A) and evidences internal
mammary lymph node (B and C). After

PET/CT, cancer was classified T2N2bM0

(stage IIIA). Radiotherapy planning was

modified according to PET/CT results to
encompass internal mammary basin. (D–F)

Patient with 52-mm invasive ductal carci-

noma of left breast and movable axillary
lymph node (T3N1; clinical stage IIIA). 18F-

FDG PET/CT shows uptake in primary tumor

(D and E), axillary lymph node (F), and dis-

tant metastases to the sternum (D) and liver
(E and F). After PET/CT, cancer was classi-

fied stage IV. Treatment was adapted to

metastatic disease.

TABLE 2
Findings with 18F-FDG PET/CT in 3 Different Groups

Characteristic

Stage IIA (n 5 36; 34

T2N2 and 2 T1N1)

Stage IIB and primary

operable IIIA (n 5 77;
20 T3N0, 28 T2N1,

and 29 T3N1)

Stage IIIA with N2
disease (n 5 18; 9

T2N2 and 9 T3N2)

Overall stage modifications 2 (5.5) 10 (13) 10 (56)

Lymph nodes outside Berg-I and
Berg-II axillary levels (% patients)

1 (2.8) 5 (6.5) 5 (27.8)

Internal mammary involvement 1 4 2

Infraclavicular 0 1 3
Supraclavicular 0 0 2

Distant metastases 1 (2.8) 7 (9.1) 7 (38.9)

Bone metastases 0 4 7

Liver metastases 0 2 1
Lung metastases 0 3 2

Other distant metastases 1 (mediastinal lymph

node)

0 1 (pleura)

Total number of patients was 131: 36 (27%) stage IIA; 77 (59%) stage IIB plus primary operable IIIA; and 18 (14%) stage IIIA due to N2

disease. Data in parentheses are percentages. Results are expressed on per-patient basis.
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to benign osteoarticular lesions. On the other hand, PET/CT
yielded 1 false-positive result: a woman with a T3N1 breast
cancer had low 18F-FDG uptake on the body of a dorsal
vertebra, which was analyzed as suggestive of bone meta-
stasis. BS was negative, and follow-up confirmed the
absence of bone metastasis.
Finally, our data show that PET/CT outperformed BS in

adequately classifying patients, leading only to 1 misclas-
sification versus 8, respectively (P 5 0.036).

DISCUSSION

Some authors suggested that PET/CT can provide
important information in patients with stage II or III breast
carcinoma (Table 4). However, most of these series mixed
primary operable stage II or IIIA carcinoma with other
patients having inflammatory or locally advanced stage IIIB
or IIIC breast cancer (2–6).
We performed PET/CT in 131 consecutive breast cancer

patients who were classified as having stage IIA, IIB, or
IIIA after primary evaluation with physical examination,
mammography, ultrasound of the breast and axilla, and
breast MRI. Because of the study design, stage IIA was
mostly limited to T2N0 patients (only 2 patients had
T1N1). We found additional results with a potential impact
on management in 2 of 36 patients (5.5%) with stage IIA, in
7 of 48 patients (14.6%) with stage IIB, and in 13 of 47
patients (27.6%) with stage IIIA. However, within stage
IIIA, the yield was specifically high among patients with
N2 disease (56%), whereas the yield for patients with
primary operable stage IIIA (T3N1) was similar to that of
stage IIB patients. When patients with stage IIB and those
with primary operable IIIA (T3N1) are considered together,
the yield of 18F-FDG PET/CT was 13% (10/77).
PET/CT has little role in assessing T score and multi-

focality of the breast tumor. 18F-FDG PET/CT also cannot
replace axillary dissection or sentinel node biopsy in assess-
ing the axilla in clinical N0 patients (10,11). Across 26
studies evaluating PET or PET/CT (n 5 2,591 patients),
mean sensitivity was only 63% (12). In the present series,

some axillary nodal disease depicted by clinical examina-
tion or ultrasound was not evidenced on 18F-FDG PET/CT.
Besides partial-volume effect, affecting the detection of
small tumor deposits, other factors may influence sensitiv-
ity. We and others have reported that low tumor grade,
estrogen receptor positivity, or lobular carcinoma histology
are factors associated with lower 18F-FDG uptake in breast
cancer (13).

However, findings on 18F-FDG PET/CT scans of regional
nodal involvement outside the Berg-I and Berg-II axillary
levels traditionally cleared during axillary dissection can
affect prognosis and management. 18F-FDG uptake in infra-
clavicular, supraclavicular, or internal mammary nodes was
frequent in our study (Table 2). Our results are in agreement
with the results of other series (2–6,13–15). It is well
known that N3 nodal involvement (stage IIIC) confers poor
prognosis (7). Detection of extraaxillary lymph nodes may
also have a major impact on the locoregional treatment, for
example, by defining the target volume for radiotherapy or
the extent of the surgical clearance (2,5).

Several studies showed PET/CT is useful for detecting
occult distant metastases (2–4,6,14–16). In our study, all
metastatic patients detected by BS were evidenced by
PET/CT. Four additional cases were PET/CT-positive and
BS-negative. These patients had bone marrow involvement
or lytic metastases. Our results are in agreement with the
retrospective study from Morris et al. (17). Among 163
women, 18 were PET/CT-positive and BS-negative: biopsy
and follow-up showed that most of these women had bone
metastases. The authors concluded that BS may be avoided
in patients undergoing PET/CT (17). Other teams advised
performing BS in addition to 18F-FDG imaging; they
noted that 18F-FDG PET suffers from limited sensitivity
in detecting purely sclerotic bone metastases (18,19). Yet
osteoblastic metastases are visible most of the time on the CT
part of PET/CT (even in the absence of 18F-FDG uptake).
Our data show that PET/CT outperformed BS in adequately
classifying patients, leading to only 1 misclassification versus
8, respectively (P 5 0.036). However, most of the examina-

TABLE 3
Performance of Conventional Imaging Versus PET/CT in Depicting Distant Metastases in Overall Series of 131 Patients

Type of imaging Lung metastases Liver metastases Bone metastases Other distant metastases

Total* 5 3 11 2
Chest (chest radiography or CE-CT) 5 — — 1 (mediastinal lymph node†)

Abdominal (ultrasonography or

CE-CT 6 MRI)

— 2 — —

BS — — 7 —

PET/CT 5‡ 3 11 2 (mediastinal lymph node

and pleura)

*Some women had distant metastases in different viscera; overall, 15 patients had metastases.
†Mediastinal lymph nodes were detected by CE-CT but not with chest radiography.
‡In 2 women, lung metastases had no 18F-FDG uptake and were detected only by CT part of PET/CT hybrid imaging.

Results are expressed on per-patient (not per-lesion) basis.
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tions were performed with a planar bone scan (not with a
SPECT/CT scan). Another limitation of our results is that not
all 18F-FDG–avid bone foci were biopsied. In the AJCC stag-
ing, imaging is sufficient to classify patients as stage IV
(distant metastases) when biopsy is not easy to perform (7).
Regarding the pulmonary parenchyma, PET efficiently

detects supracentimetric pulmonary nodules. However,
because of the partial-volume effect and respiratory move-
ments, PET lacks sensitivity for smaller nodules. In our
series, multiple small nodules were considered as meta-
stases even without 18F-FDG uptake. PET/CT obviously
had improved sensitivity in comparison to stand-alone
PET; nevertheless, free-breathing CT is less efficient than
standard diagnostic thoracic CT.
In early experience with PET-alone imaging, positive

predictive value was low. Now PET/CT allows for better
accuracy. There is also now a progressive shift toward the
use of CT contrast agents during PET/CT. The use of
contrast agents can further improve PET/CT performance
(3,20).
NCCN experts recommend against the use of PET or

PET/CT in stage II or in stage IIIA primary operable
(T3N1) breast cancer. PET/CT can be used if findings at
conventional imaging are equivocal. The recommenda-
tions against the use of PET are supported by several
findings: the high false-negative rate in the detection of
breast tumors that are small (,1 cm) or of low grade, the
low sensitivity for detection of axillary nodal metastases,
the low prior probability that these patients have detect-
able metastatic disease, and the high rate of false-positive
scan findings. NCCN does not differentiate between PET
and PET/CT.
In the present series, all the lesions detected by the

conventional imaging approach were also detected with
18F-FDG PET/CT, which showed additional lesions. PET/
CT had the clear advantage of examining chest, abdomen,
and bone in a single session. Our study shows that 18F-
FDG PET/CT has a nonnegligible yield in patients with
stage IIB and primary operable stage IIIA. In these
patients with T3N0, T2N1, or T3N1 disease, the overall
yield was 13%, with a substantial change in management
(findings of N3 disease or distant disease). In our series,
the yield of PET/CT was quite different between patients
with T3N1 (3/29) and patients with N2 disease (10/18).
This finding is in agreement with therapeutics recommen-
dations from NCCN experts who segregate stage IIIA into
2 different subgroups: T3N1 patients for whom recom-
mendations are similar to the stage II group and patients
with clinical N2 disease for whom recommendations are
similar to stage IIIB and IIIC locally advanced breast car-
cinoma.

CONCLUSION

18F-FDG PET/CT might be helpful in patients with stage
IIB and primary operable stage IIIA, in essence, in patients
with T3N0, T2N1, or T3N1, modifying stage by finding N3

disease or distant metastases in 13% of patients. These
results, if confirmed by other series, might call for a reeval-
uation of the current NCCN guidelines. However, future
prospective studies should also include an evaluation of
the cost effectiveness. Other staging examinations (bone
scanning, liver ultrasound, chest radiography, or thoracoab-
dominal CT) are probably less helpful when 18F-FDG PET/
CT is performed.
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