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Abstract Although 18F-fluorodeoxyglucose (18F-FDG)
positron emission tomography (PET) is a sensitive modality
for detecting a malignant lesion, increased 18F-FDG uptake
is also seen in infected or inflammatory processes. Here, we
report the case of a breast cancer patient with concomitant
tuberculous axillary lymphadenitis that showed increased
18F-FDG uptake. A 39-year-old woman underwent preopera-
tive 18F-FDG PET/computed tomography (CT) as a part of
the work-up for right breast cancer. 18F-FDG PET/CT images
showed a malignant lesion in the right breast with moderate
18F-FDG uptake, and multiple enlarged right axillary lymph
nodes with intense 18F-FDG uptake. Subsequently, the
patient underwent right mastectomy and right axillary lymph
node dissection. Histopathological examination confirmed
breast cancer and tuberculous lymphadenitis, and the patient
was treated concomitantly with anti-tuberculous therapy.
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Introduction

18F-fluorodeoxyglucose (18F-FDG) positron emission
tomography (PET) is a useful modality for staging breast
cancer and it can be used for determining prognosis and
evaluating biological characteristics of breast cancer [1, 2].
Furthermore, 18F-FDG PET showed a high specificity for
detecting axillary lymph node metastasis, which is the most
significant and independent factor for predicting survival of
breast cancer patients [3, 4]. However, 18F-FDG uptake is
not tumor-specific, and inflammatory or infectious conditions
such as tuberculosis, sarcoidosis, and pneumoconiosis have
been reported to show increased 18F-FDG uptake, thus,
making it difficult to differentiate these lesions from
malignant lesions [5, 6]. Here, we report a case of breast
cancer with concomitant tuberculous axillary lymphadenitis
that showed increased18F-FDG uptake.

Case Report

A 39-year-old woman presented to our medical center with
a palpable mass in her right axilla. She had no previous
history of tuberculosis. Ultrasound of the right breast and
axilla revealed a 2.0-cm hypoechoic irregular lesion in the
breast along with multiple enlarged lymph nodes in the
axilla, raising the suspicion of breast cancer with multiple
axillary lymph node metastases. Routine blood examina-
tions, including white blood cell count, carcinoembryonic
antigen (CEA) level, and carbohydrate antigen (CA15-3)
level, were within the normal limit (white blood cell count:
5,900 cells/μl; CEA: 1.6 ng/ml; CA15-3: 18.9 U/ml).
Examination of the biopsy of the right breast lesion
revealed an invasive ductal carcinoma; however, examina-
tion of the biopsy of the right axillary lymph nodes showed
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granulomatous inflammation with no involvement of
malignancy and negative results for special stains for
acid-fast bacilli.

As a part of the preoperative work-up for the right
breast and axillary lesions, 18F-FDG PET/computed
tomography (CT) scan was performed after 8 h of fasting
(Fig. 1). 18F-FDG PET/CT scan was performed using a
dedicated PET/CTscanner (Biograph 40, Siemens Healthcare,
Erlangen, Germany) 60 min after the intravenous administra-
tion of 6.29 MBq/kg of 18F-FDG. 18F-FDG PET/CT images
showed a moderate focal 18F-FDG uptake with a maximum
standardized uptake value (maxSUV) of 2.4 in the inner
aspect of the right breast, which corresponded to the right
breast cancer lesion seen on ultrasonography (Fig. 2a–c).
Furthermore, multiple enlarged lymph nodes with intense
18F-FDG uptake (maxSUV of 8.8) were noted in the right
axilla and a small lymph node with intense 18F-FDG uptake
(maxSUV of 5.0) was found in the right lower paratracheal
area of the mediastinum (Fig. 3a–c). There was no evidence
of inflammatory pulmonary lesion including pulmonary
tuberculosis on CT images.

Subsequently, she underwent right mastectomy with
right axillary lymph node dissection. Histopathological
examination of the right breast lesion showed invasive

ductal breast carcinoma with no lymphatic or vascular
invasion. All 36 dissected lymph nodes showed granulo-
matous lymphadenitis with caseation necrosis and no
involvement of malignancy. Special stains for acid-fast
bacilli were negative for the axillary lymph nodes;
however, polymerase chain reaction (PCR) assays for
Mycobacterium tuberculosis DNA were positive, indicating
tuberculous lymphadenitis. The mediastinal lymph node

Fig. 1 Maximum intensity projection image of 18F-FDG PET/CT
scan. A moderate focal 18F-FDG uptake is seen in the right breast
(arrowhead) with multiple intense 18F-FDG uptake in the right axilla
and mediastinum (arrow)

Fig. 2 Transaxial 18F-FDG PET (a), CT (b) and fused 18F-FDG PET/
CT (c) images of the right breast lesion. A moderate focal 18F-FDG
uptake with maximum SUVof 2.4 is seen in the right breast (arrow in
a and c) which was diagnosed with invasive ductal breast carcinoma
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with intense 18F-FDG uptake was clinically diagnosed as
inflammatory lymphadenopathy, possibly tuberculous
lymphadenitis, because of the absence of signs of lymph
node metastasis. The patient was treated with adjuvant
radiotherapy for the breast lesion and concomitant anti-
tuberculous medication.

Discussion

Tuberculous lymphadenitis is the most common form of
extrapulmonary tuberculosis [7]. When there is no primary
source of tuberculous infection, as seen in our case, the
only possible explanation of tuberculous infection limited

to the axillary lymph nodes could be either a retrograde
spread from the mediastinal lymph nodes or hematogenous
spread from a subclinical focus [7]. The prevalence of
tuberculosis in Korea is still high, especially in the elderly.
The latest nationwide tuberculosis survey in Korea,
performed in 1995, showed that the prevalence of active
pulmonary tuberculosis was 1.0%, while that of smear-
positive and/or culture-positive cases was 219 per 100,000
of the population [8]. Although the most frequent
granuloma-associated conditions in patients with malignancy
are tumor-related, non-specific granulomatous reactions [9],
tuberculous lymphadenitis should always be considered in
cancer patients with granulomatous lymph node lesions in
tuberculosis-endemic countries such as Korea.

Pulmonary tuberculosis and mediastinal tuberculous
lymphadenitis are already known to cause false-positive
findings on 18F-FDG PET [10, 11]. Several recent studies
have used specific methods or interpretation criteria to
reduce false-positive findings, caused by granulomatous
disease including tuberculous lymphadenitis on 18F-FDG
PET in patients with lung cancer [11–13]. Furthermore,
Ataergin et al. [14] reported a case of breast cancer along
with tuberculous lymphadenenitis that was found as a false-
positive finding on 18F-FDG PET 6 years after complete
remission of breast cancer. These false-positive findings on
18F-FDG PET result from increased 18F-FDG uptake by
active granulomatous tissue, mainly by fibroblasts, endo-
thelial cells of vessels and phagocytes of neutrophils and
macrophages [15]. Although primary axillary tuberculous
lymphadenitis in adults without clinical evidence of any
other organ or systemic involvement is rare [7], benign
inflammatory lymphadenitis should be considered in a
breast cancer patient who shows increased 18F-FDG uptake
at axillary lymph nodes.

Although invasive ductal breast carcinoma shows sig-
nificantly higher 18F-FDG uptake than invasive lobular
carcinoma or carcinoma in situ [16, 17], Avril et al. [16]
revealed that some patients with invasive ductal carcinoma
showed moderate 18F-FDG uptake in primary tumors, as
shown in our case. However, unlike the primary breast
tumor lesion, the axillary lymph nodes in our case showed
intense 18F-FDG uptake, which implies that pathological
process of the axillary nodes could be different from the
primary breast tumor. Nguyen et al. [18] reported that high
correlations were found between primary tumors and
metastatic lymph nodes with regard to 18F-FDG uptake in
lung cancer patients, and suggested that this correlation
could be a valuable tool for 18F-FDG PET-based lymph
nodal discrimination.

Because the CT scan of the 18F-FDG PET/CT scan in
this case was a non-contrast-enhanced CT scan, the
morphological characteristics of the axillary nodes on our
CT scan was not helpful for the differential diagnosis.

Fig. 3 Transaxial 18F-FDG PET (a), CT (b) and fused 18F-FDG PET/
CT (c) images of the right axillary nodal lesions. Multiple lymph nodes
with intense 18F-FDG uptake (maximum SUV of 8.8) are seen in the
right axilla (arrow in a and c), which were diagnosed with tuberculous
lymphadenitis. Moreover, a lymph node with intense 18F-FDG uptake
(maximum SUV of 5.0) is seen in the right lower paratracheal area of
the mediastinum (arrowhead in a and c)
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However, a contrast-enhanced CT scan can be helpful to
differentiate tuberculous lymphadenitis. Previous studies
showed that lymphadenopathy showing peripheral irregular
thick wall enhancement or peripheral rim enhancement with
no enhancement on a central area can suggest tuberculous
lymphadenitis [19, 20].

In conclusion, we reported the case of breast cancer with
concomitant tuberculous axillary lymphadenitis that produced
a false-positive finding on preoperative 18F-FDG PET/CT
without any evidence of pulmonary tuberculosis. Hence,
even if the axillary lymph nodes show intense 18F-FDG
uptake in a breast cancer patient, careful assessment should
be performed to avoid false-positive diagnosis.
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