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Abstract

Positron emission tomography/computed tomography (PET/CT) is a credible diagnostic mo-
dality for detecting primary and metastatic malignancy. PET/CT sometimes shows false posi-
tives and negatives, which make clinical diagnosis difficult. A 42-year-old man who had
undergone right upper lobectomy for lung cancer 1 year previously had PET/CT for a meta-
static survey of the lung. The lung cancer was stage IB (pT2NOMO) bronchioloalveolar carci-
noma. PET/CT showed massive ‘*F-fluorodeoxyglucose (FDG) uptake in the mesenteric lymph
nodes. Because the mesentery is an unusual site of metastasis, the patient was under watch-
ful observation. Another PET/CT after 6 months still showed FDG uptake in the same location,
with a slightly increased standard uptake value. A systemic survey was performed, but it did
not reveal any malignancies or inflammatory diseases. Eventually, the patient underwent
probing laparoscopic surgery. For complete resection of the lymph nodes, laparoscopic ileo-
cecal resection was performed. Histologically, the resected lymph nodes showed reactive
lymphadenitis. Glucose transporter 1 immunostainings of the lung cancer and the lymph
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node were positive and partially positive, respectively. Although PET/CT is a powerful diag-
nostic modality, clinical interpretation of unusual results is difficult.

© 2016 The Author(s)
Published by S. Karger AG, Basel

Introduction

Positron emission tomography/computed tomography (PET/CT) is a credible diagnos-
tic modality for detecting primary and metastatic malignancy. The first commercial PET/CT
scanner appeared in early 2001, and currently over 2,000 PET/CT scanners are operational
worldwide [1]. Because PET/CT allows whole body scanning in a single series, it is best suit-
able for the staging and metastatic survey of cancer. On the other hand, it is not the best
diagnostic modality for detecting early cancer, because it is difficult to detect small lesions
or lesions with low glycometabolism. In addition, PET/CT shows false positives and nega-
tives. The ability of PET to identify tumors depends primarily on the degree of 8F-fluo-
rodeoxyglucose (FDG) uptake by malignant cells, the size of the tumor, and the presence or
absence of inflammation [2]. A prospective study comparing the ability of PET and other
modalities, including CT, ultrasonography, bone scanning, and needle biopsy, revealed that
PET improved the rate of detection of mediastinal lymph nodes and distant metastasis in
patients with non-small cell lung cancer [2]. The false-positive and false-negative rates of
lymph nodes in lung cancer for PET were reported to be 8 and 13%, respectively [3]. Inte-
grated PET/CT was significantly better than CT alone in lung cancer staging. However, there
was still a false-positive rate of 16% for lymph nodes on integrated PET/CT, while the corre-
sponding value for CT alone was 31% [4].

Here we report an atypical case of false-positive mesenteric lymph nodes on PET/CT for
a metastatic survey after surgery of lung cancer. The mesenteric lymph nodes are unusual
sites of metastasis in lung cancer. However, the high avidity on PET/CT persisted for as long
as 6 months in the present case, which caused us to consider biopsying the lesion.

Case Report

A 42-year-old man underwent PET/CT for a metastatic survey 1 year after right upper
lobectomy for lung cancer. His lung cancer was a well-differentiated bronchioloalveolar car-
cinoma of the mucinous type, 9.0 x 7.9 x 3.9 cm in size, and the pathological stage was IB
(pT2NOMO, 6th edition of UICC TNM staging, PO, ly0, v0, br-, n = 0/29). The PET/CT before
his lung surgery had shown faint avidity [max. standard uptake value (SUV) = 2.1] in the
primary lesion with no locoregional and distant metastasis (fig. 1). In the postoperative
course of the lung cancer, he had chylothorax, and OK-432 was injected into the right thorac-
ic cavity on the 3rd postoperative day to achieve pleurodesis. He had taken oral uracil and
tegafur after the surgery as an adjuvant chemotherapy. The PET/CT 1 year after the lung
surgery showed massive FDG uptake (max. SUV = 4.9) and enlargement in the mesenteric
lymph nodes on the ileocecal artery which had not been detected on PET/CT at the time of
diagnosis of lung cancer (fig. 2). He did not have any abdominal symptoms, and tumor mark-
ers were negative except for a slight increase in pro-gastrin-releasing peptide (46.5 pg/ml).
We decided to watch the patient carefully for 6 months without any change of treatment,
since mesenteric lymph nodes are not usual for metastasis of lung cancer and there was no
other evidence which strongly suggested any relapse of the tumor. Another PET/CT was
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conducted 6 months afterwards, and it showed uptake in the same lesion with an increased
SUV (max. SUV = 6.7) (fig. 3). Due to this persistently high avidity in the mesenteric lymph
nodes, a systemic survey for malignancy was conducted to rule out lymph node metastasis of
the primary lung cancer or malignancy of another origin. Colonoscopy, esophagogastroduo-
denoscopy, double-balloon enteroscopy, and bone marrow biopsy were performed, but
there was no problem. Therefore, we decided to biopsy the lymph nodes surgically. By ap-
propriate informed consent, the patient underwent probing laparoscopic surgery for these
mesenteric lymph nodes.

In the operation, several enlarged mesenteric lymph nodes along the ileocecal artery
were found, and four samples from those lymph nodes on the proximal and distal ileocecal
artery were negative for tumor at intraoperative frozen-section diagnosis. For complete and
safe resection of all other enlarged lymph nodes, laparoscopic ileocecal resection was per-
formed. The postoperative course was uneventful, and the patient was discharged on the
12th postoperative day.

A total of 26 lymph nodes alongside the ileocecal artery were harvested. The maximum
size of the lymph nodes was 8 mm. Microscopically, there was a relatively increased number
of lymph nodules with a mature germinal center in each lymph node; however, the basic
structure of the lymph nodes, such as the lymphatic sinus, hilum, and cortex, stayed normal.
Histologically, these lymph nodes showed reactive lymphadenitis, and there was no evi-
dence of malignancy (fig. 4).

PET/CT performed 1 year after the ileocecal resection showed no abnormal avidity an-
ywhere (figure not shown). The patient has been disease free for 6 years since the surgery of
his lung cancer.

Discussion

Possible conditions of the lymph nodes of the lung which could show false positivity on
PET include lymphadenitis, reactive hyperplasia, histoplasmosis, tuberculosis, fungal infec-
tion, sarcoid reaction, anthracotic and anthracosilicotic spindle cell proliferation, and asbes-
tosis [3]. The healing process leads to an inflammatory reaction with leukocytic infiltration
into the granulation tissue even in the absence of infection, and it could also result in false-
positive results [5]. One study suggested that a larger cutoff SUV be set to reduce the false-
positive rate, and to use different cutoff values for each nodal station in mediastinal lymph
nodes, since the SUV varies widely by location [6]. Another study suggested that imaging
modalities more delayed than conventional PET could distinguish malignancies from benign
lesions more accurately [7].

The cutoff for the maximum SUV varies between each organ, and that for lung cancer is
2.5 in general. The maximum SUVs for the lymph nodes in the present case were significant-
ly higher than that. On the other hand, the avidity of FDG in lung cancer varies by histological
type, and bronchioloalveolar carcinoma has been suggested to be lucent on PET [8]. In fact,
the maximum SUV for the lung cancer in the present case was as low as 2.1. Therefore, PET
might not have been suitable for surveying the bronchioloalveolar carcinoma.

Lymphoid follicular hyperplasia with glucose transporter 1 (Glutl) overexpression is
suggested to have a causal relationship to high FDG uptake, which might result in false posi-
tives [9]. There was a study showing that both Glutl expression and FDG uptake were signif-
icantly lower in bronchioloalveolar carcinoma than in other histological types of non-small
cell lung cancer [10]. However, Glutl immunostaining in the present case showed positivity
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with high intensity in the lung cancer and partial positivity with low intensity in the mesen-
teric lymph nodes (fig. 5).

The reason for the reactive lymphadenitis in the present case still remains unclear. One
possibility is that lymphadenitis had developed via insignificant enteritis; however, this is
unlikely to last for 6 months. We suspect that the pleurodesis achieved with OK-432 might
have affected the lymphatic flow of the patient, which resulted in mesenteric lymphadenitis.
[leocecal resection might have been an overtreatment; however, we did not want to leave
residual lesions.

PET allows for improved staging of non-small cell lung cancer, but false positives might
lead to unnecessary mediastinoscopy [11]. On the other hand, in one study the false-negative
results on PET did not affect the therapeutic strategy but paradoxically benefited patients by
preventing them from unnecessary invasive thoracotomy, mediastinoscopy, or other sam-
pling procedures [3]. It is difficult to interpret false-positive results on PET, which is why
other modalities with fewer false positives and false negatives are still needed.
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Fig. 1. PET/CT before lung surgery revealing a lung tumor with faint avidity of FDG in the right lung (ar-
rowheads).
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Fig. 2. PET/CT 1 year after pulmonary surgery showing massive FDG uptake in the mesenteric lymph
nodes along the ileocecal artery (circled).
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Fig. 3. PET/CT 6 months after figure 2 showing FDG uptake in the same lesion with a slightly increased SUV
(circled).

Fig. 4. Resected lymph nodes showing reactive lymphadenitis. HE. x10.
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Fig. 5. Glutl immunostaining of a mesenteric lymph node (a) and the lung cancer (b), counterstained with
HE and presented at a magnitude of x10 showing partial positivity with low intensity only in the lymphoid
follicles (a) and positivity with high intensity in the bronchioloalveolar carcinoma of the lung (b). The
protocols for Glutl immunostaining is described by Chung et al. [9].
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