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Summary

Background: The hybrid method 18F-FDG PET/CT has been proven as a method of choice in onco-
logy for diagnostics, staging, restaging of the tumor and evaluation of the therapeutic effect. The
aim of the study was to determine the value of 18F-FDG PET/CT for detection of synchronous tumors
and consequently the influence on the patients’ management. Material and Methods: The exami-
nations were performed on Discovery, GE Healthcare PET/CT using standard protocol. Among the
patients, examined by 18F-FDG PET/CT for one year (n = 1 408), unsuspected synchronous tumors
were detected in 11 cases (0.8%). Results: Five pulmonary carcinomas, four head and neck squa-
mous cell carcinomas (HNSCC), one ovarian carcinoma and one tumor of the sigma were detected
as second malignancies. The histology verification was done in five cases (all HNSCC and one sigma
carcinoma). In one patient with ovarian carcinoma, histology was obtained after surgery. In the rest
of patients, no verification was undertaken because of the patients’refusal and the advanced stage
of the diseases, demanding systemic chemotherapy. Four patients (three with HNSCC and one with
ovarian secondary malignancy) had favorable outcome during the nine-month follow-up. Conclu-
sion: The hybrid method PET/CT, combining the metabolic and morphologic findings, can help
detection of synchronous malignancies in a small percentage of cases, but with a positive influence
on management of considerable part of such patients.
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Souhrn

Vychodiska: Hybridni metoda 18F-FDG PET/CT byla prokazana jako metoda volby v onkologii pro dia-
gnostiku, staging, restaging nadorovych onemocnéni a vyhodnoceni terapeutického ucinku. Cilem
této studie bylo zjistit hodnotu 18F-FDG PET/CT pro detekci synchronnich nadord a tedy i vliv na lécbu
pacienta. Materidl a metody: Vysetieni byla provedena na Discovery, GE Healthcare PET/CT s pouzi-
tim standardniho protokolu. Mezi pacienty, vysetfenymi 18F-FDG PET/CT za jeden rok (n = 1 408),
byly neocekavané synchronni nadory detekovany v 11 pfipadech (0,8 %). Vysledky: Jako sekundarni
malignity jsme detekovali pét plicnich karcinomd, Ctyfi spinocelularni karcinomy hlavy a krku (head
and neck squamous cell carcinomas — HNSCC), jeden ovarialni karcinom a jeden nador sigma. Ovéreni
histologii bylo provedeno v péti pfipadech (vsechny HNSCC a jeden karcinom sigma). U jednoho pa-
cienta s karcinomem ovaria byla histologie ziskana po operaci. Ve zbytku pacient( nebyla provedena
zadnd kontrola, kvili odmitnuti pacienta a pokrocilému stadiu onemocnéni, které vyzadovalo naro¢-
nou systémovou chemoterapii. Ctyfi pacienti (tfi s HNSCC a jedna se sekundarni malignitou vaje¢nik)
méli pfiznivy vysledek béhem deviti mésicli sledovéni. Zdveér: Hybridni metoda PET/CT, ktera kombi-
nuje metabolické a morfologické nalezy, mize pomoci detekovat synchronni malignity byt v malém
procentu piipadd, ale s pozitivnim vlivem na lé¢bu ¢asti téchto pacientd.
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Introduction

18F-FDG PET/CT is widely used in onco-
logy not only for determination of dia-
gnosis, for staging and therapy planning
but also for evaluation of therapeutic
effect. Some of examined patients are
known to have secondary malignancy.
The aim of this study was to evaluate the
rate of unexpected synchronous tumors,
detected by PET/CT as incidental finding
and to determine if it influences patients’
management.

Material and methods

The examinations were performed on
16-slice PET/CT scanner Discovery GE
Healthcare using F-18 FDG and stan-
dardized protocol of examination. The
evaluation was generally done by vi-
sual assessment and semi quantitatively.
PET/CT was interpreted by a specialist
in nuclear medicine for PET examina-
tion and a radiologist for whole-body CT
examination.

Results
Altogether, 1,408 patients were exa-
mined in one year; unsuspected syn-
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Fig. 1A. Coronal maximum-intensity-pro-
jection (MIP) PET.

chronous tumors were detected in
11 of them (0.8%) (three men and eight
women, mean age 57.9 + 6 years).
We found the following secondary ma-
lignancy: lung tumors in five patients,
head and neck tumors in four patients,
ovarian carcinoma in one patient and
colorectal tumor in one patient. A fol-
low-up for nine months was done. From
patients with lung carcinoma (primary

Fig. 1B-D. Sagittal and axial PET/CT
image.

or synchronous disease; n = 6), four of
patients had advanced disease at the
time of examination, and two had pro-
gression during the follow-up. From pa-
tients with head and neck squamous cell
carcinoma (HNSCC) as a synchronous
tumor (n = 4), three had complete re-
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Fig. 1E-G. Eight months later on the fol-
low-up PET/CT.
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sponse after therapy which was planned
for both tumors. The patient with ova-
rian carcinoma synchronously detected
with breast cancer had stable disease
after change of management. In four pa-
tients, the management was changed in
order to include surgery and radiothe-
rapy, or surgery and chemotherapy for
the synchronous tumor. The follow-up
examinations demonstrated favorable
outcome.

Case 1

A 65-year old male after extirpation

of small-cell variant of neuroendocrine
tumor (NET) in anorectal region

PET/CT was indicated for restaging.
Coronal maximume-intensity-projection
(MIP) PET image (Fig. 1A), sagittal and
axial PET/CT image demonstrate asym-
metry of the larynx with increased FDG
uptake in the left part SUV max 11.5
(Fig. 1B-D). Increased metabolism is pre-
sentin enlarged neck, paratracheal, preca-
rinal and subcarinal, aortopulmonal and
both hilar lymphonodes. There was a su-
spicion of another primary tumor of the
larynx with dissemination into the neck,
mediastinal and hilar lymphonodes. The
patient had histologic verification and
both radiotherapy of the laryngeal carci-
noma and chemotherapy were applied.
Eight months later on the follow-up
PET/CT, there was a complete response to
the applied treatment (Fig. 1E-G).

Case 2

A 66-year old male with diagnosed cancer
of the left lung after left upper lobectomy,
recurrence, chemotherapy and treatment
with cyber knife (Fig. 2A-E)

PET/CT helps to differentiate postope-
rative and radiation fibrosis of the left
lung from recurrence what is impossible
only on CT. Both adrenals appear normal.
There is a liver metastasis and enlarged
abdominal retroperitoneal and perigas-
tral lymphonodes with increase FDG
uptake. On PET/CT there is a suspicion of
another primary tumor with origin of sig-
moid colon which was histologically pro-
ven (Fig. 2E).

Discussion
Synchronous malignancies could change
the patients’ prognosis. According to

Fig. 2B. Coronal CT image (lung window).
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Fig. 2C, D. Axial PET/CT.

publications, synchronous tumors in the
saerodigestive area” are a well-known
phenomenon that has been explained by
the concept of ,field cancerization” [1-6].
The mucous epithelium of the head and
neck, lung, and esophagus is exposed to
common carcinogenic agents, such as
tobacco and alcohol which promote car-
cinogenesis [7]. Published data about in-
cidence of synchronous cancers concern
mainly patients with esophageal can-
cer[8,9]. Frequently reported sites of syn-
chronous tumors are head and neck, sto-
mach, lung, and urinary bladder [10,11].
FDG/PET is reported to be good in detec-
tion of occult head and neck squamous
cell carcinomas (HNSCC) and lung carci-
nomas, as were the most of synchronous
malignancies detected in this study.
In this study, they were frequently rela-
ted to colorectal tumors (in 4/11 cases,
36%). The co-morbidity of lung carci-
noma and breast carcinoma was also fre-
quent, without relationship to the site of
performed radiotherapy.

Fig. 2E. Sagittal PET/CT image.

According to literature, FDG-PET
is more successful than conventio-
nal evaluation [12-19] for HNSCC. The
sensitivity of PET was reported to be
10-60% [20], and high even for patients
with negative physical and MRI exa-
mination [21]. In the early-stage of the
disease, 80% of the patients have good
prognosis after definitive locoregional
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treatment. For patients with advanced
stage, the identification of the tumor site
is important to guide the resection and
to limit the extent of radiotherapy. This
improves the locoregional control and
overall survival [22,23]. In our patients
with incidentally detected HNSCC, the
follow-up demonstrated good results
from the management of the synchro-
nous tumor. For the ovarian cancer de-
tected incidentally, the follow-up of nine
months demonstrated also neither re-
lapse, nor dissemination of the disease.

Conclusion

Knowing the pattern of dissemination
of tumors, some of the detected le-
sions and pathological findings can be
addressed to other primary tumor, what
can significantly influence management
of the patient. The rate of the detected
synchronous malignancies is not high,
but the careful interpretation, observa-
tion and histological confirmation can
influence the patients’'management and
prognosis.
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