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ositron emission tomography (PET) with 18-FDG has a role in the di-
agnosis and staging of lung cancer, but is also appealing for the detec-
tion of recurrence and monitoring of therapeutic efficacy.1 The high

sensitivity of FDG PET allows accurate identification of disease extension
and therefore minimizes the need for extra diagnostic procedures.2 However,
a wide range of diseases including inflammatory and benign disorders, and
physiologic variants have been shown to accumulate remarkable amounts
of FDG.3 In patients with a proven malignancy, new uptakes of 18- FDG on

A Case of False Positive FDG PET/CT
Scan Due To Foreign Body Granuloma

Mimicking Malignant Disease: Case Report

AABBSS  TTRRAACCTT  A 61-year-old patient with a history of laryngeal carcinoma presented to the emer-
gency room with hemoptysis. Thorax computed tomography (CT) scan demonstrated a mass with
irregular margins in the right upper lobe. Fiberoptic bronchoscopy and CT-guided transthoracic
biopsy revelaed no specific pathology for malignancy or infection. Fluorodeoxyglucose positron
emission tomography (FDG PET)/CT scan showed an area of increased metabolic activity in the
right upper lobe region [Standardized uptake value (SUV): 6.6]. The patient underwent open lung
biopsy and the assessment of pathological material revealed foreign body granuloma secondary to
food aspiration surrounded with chronic inflammation. Foreign body granuloma with a high stan-
dardized uptake value on FDG PET/CT scan imitates primary lung cancer or metastasis of laryngeal
carcinoma. Histopatological confirmation is necessary to prevent misdiagnosis in the event of in-
creased FDG uptake on PET imaging that may be due to a source of false positive image. 
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ÖÖZZEETT  Altmış bir yaşında larinks karsinomu öyküsü olan bir hasta hemoptizi şikâyeti ile acil servise
başvurdu. Toraks bilgisayarlı tomografi (BT) incelemesinde, sağ üst lobda düzensiz sınırlı bir kitle
görüldü. Fiberoptik bronkoskopi ve BT eşliğinde transtorasik biyopsi yapıldı ancak enfeksiyon ya
da maligniteye ait spesifik bir patoloji tespit edilemedi. Flurodeoksiglikoz pozitron emisyon
tomografisi (FDG PET) BT taramasında, sağ üst lobda artmış bir metabolik aktivite alanı görüldü
[Standart tutulum değeri (STD): 6.6]. Hastaya açık akciğer biyopsisi yapıldı ve patolojik materyal,
kronik yangı ile çevrelenmiş gıda aspirasyonuna ikincil bir yabancı cisim granülomu olarak
değerlendirildi. FDG PET/BT taramasında yüksek bir STD değerine sahip yabancı cisim granulomu
primer akciğer karsinomunu ya da larinks karsinomunun metastazını taklit edebilir. PET
incelemelerinde yanlış pozitif değerlendirmelere neden olan potansiyel durumların varlığı nedeni
ile PET görüntülerinde FDG tutulumunda artış saptanması halinde yanlış tanıları önlemek için
histopatolojik inceleme yapılmalıdır. 
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PET may le ad to fal se di ag no sis and sta ging. The se
up ta kes may oc ca si o nally po se a prob lem in dis tin -
gu is hing ma lig nant from inf lam ma tory di se a ses.4

We re por ted a ca se of fo re ign body gra nu lo ma se -
con dary to fo od as pi ra ti on that pre sen ted as a mass
with a high stan dar di zed up ta ke va lu e on 18-FDG
PET/CT scan mi mic king pri mary lung can cer or
me tas ta sis of lary nge al car ci no ma.

CASE REPORT
A 61-ye ar-old man pre sen ted to the emer gency ro -
om with he mopt ysis and fa ti gu e that had star ted
two we eks ago. The pa ti ent’s me di cal his tory was
comp lex. He was di ag no sed with lary nge al car ci -
no ma thre e ye ars ago. Af ter ra di cal neck dis sec ti on
and to tal lary ngec tomy, he re ce i ved ra di ot he rapy
for fi ve we eks on his neck. Thre e ye ars la ter, he was
ad mit ted to the hos pi tal with dyspha gi a. Chest ra di -
og raphy re ve a led a mass with ir re gu lar mar gins in
the right up per zo ne and chest CT scan de mons tra -
ted a 4 x 3 cm right up per lo be den sity with ir re gu -
lar mar gins and a 2 x 1 cm pa rat rac he al
lympha de no pathy (Fi gu re 1). He was con sul ted
with and trans fer red to the pul mo nary de part ment
for pri mary lung ma lig nancy or me tas ta sis of lary -
nge al car ci no ma. He has smo ked for ne arly 50 ye ars. 

Physi cal exa mi na ti on and all ro u ti ne la bo ra -
tory tests we re nor mal. Fi be rop tic bronc hos copy
re ve a led an ede ma to us are a on the api co-pos te ri or
ca ri na of the right up per lo be. An ex ten si ve work-
up for in fec ti o us di se a ses inc lu ding tu ber cu lo sis
we re all ne ga ti ve and cyto lo gic analy sis of bronc -
hos co pic bi op si es and bronc ho al ve o lar la va ge sho -
wed no evi den ce of ma lig nancy. CT-gu i ded
trans tho ra cic bi opsy of the mass re ve a led no spe ci -
fic pat ho logy for ma lig nancy or in fec ti on. An F-18
FDG com bi ned PET/CT scan was per for med to
iden tify pri mary lung can cer or me tas ta sis. PET/CT
scan sho wed an are a of in cre a sed me ta bo lic ac ti -
vity in the right up per lo be re gi on with an in cre a -
sed stan dar di zed va lu e up ta ke (SUV:6.6) (Fi gu re 2).
Af ter the pa ti ent was con sul ted to chest sur gery
spe ci a lists, he un der went open lung bi opsy and fro -
zen sec ti on was not con sis tent with ma lig nancy or
in fec ti on. The pa ti ent was disc har ged from the De -
part ment of Chest Sur gery and was as ked to re fer to

the De part ment of Pul mo nary Di se a ses with the
pat ho lo gic re sult of the sur gi cal ma te ri al. Ho we ver,
the pa ti ent pre sen ted to our cli nic thre e months la -
ter with a 2-we ek his tory of he mopt ysis and fa ti -
gue. Physi cal exa mi na ti on was nor mal and all
ro u ti ne la bo ra tory tests we re nor mal ex cept for the
ele va ti on of whi te blo od cells (11000/mm3) and se -
di men ta ti on ra te (80 mm/h). Fi be rop tic bronc hos -
copy re ve a led that the so ur ce of he mopt ysis was
hype re mic and gra nu lo ma to us are as at the end of
the trac he os tomy ca nu le. The exa mi na ti on of the
bronc hos co pic bi opsy and bronc ho al ve o lar la va ge
spe ci mens sho wed no ma lig nancy or in fec ti o us di -
se a ses inc lu ding tu ber cu lo sis. The trac he o tomy ca -
nu le was sus pec ted to be the so ur ce of he mopt ysis
and fi be rop tic phary ngo lary ngos copy con fir med
the bronc hos cop hic fin dings. A sug ges ti on was ma -
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FIGURE 1: Chest CT scan demonstrated a 4 x 3 cm right upper lobe density
with irregular margins and a paratracheal 2 x  1 cm lymphadenopathy.

FIGURE 2: PET/CT scan showed an area of increased metabolic activity in the
right upper lobe region with an increased standardized value uptake (SUV:6.6).
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de for the oto lary ngo lo gist to shor ten the trac he o -
tomy ca nu le and af ter the shor te ning pro cess he -
mopt ysis did not re pe at.

The pat ho logy re port from the pre vi o us open
lung bi opsy re ve a led fo re ign body gra nu lo ma sur -
ro un ded with chro nic inf lam ma ti on with no evi -
den ce of ma lig nancy. The pat ho lo gi cal spe ci men
was re in ves ti ga ted and the di ag no sis was con fir med
as fo re ign body gra nu lo ma se con dary to fo od as pi -
ra ti on sur ro un ded with chro nic inf lam ma ti on. The
pa ti ent was sub se qu ently disc har ged af ter an une -
vent ful re co very and the symptoms did not re cur.

DISCUSSION
Com bi ned PET/CT exa mi na ti on has an es tab lis hed
ro le in ma lig nan ci es for early di ag no sis and to iden -
tify the the ra pe u tic stra te gi es. The ab nor mal ac ti vity
of the ma lig nant cells is shown by the up ta ke of 18-
FDG by the hyper me ta bo lic cells.4 The high sen si ti -
vity of PET al lows ac cu ra te iden ti fi ca ti on of di se a se
ex ten si on and the re fo re mi ni mi zes the ne ed for ex -
tra di ag nos tic pro ce du res. Ho we ver, tis su es with in -
cre a sed glu co se me ta bo lism oc cur not only in
ma lig nant le si ons, but al so in con di ti ons such as in -
fec ti o us or inf lam ma tory pro ces ses and gra nu lo ma -
to us di se a ses. In our ca se, the ac cu mu la ti on of FDG
re sul ted from the inf lam ma tory and gra nu lo ma to us
re ac ti on to the fo re ign body du e to fo od as pi ra ti on.               

Fal se-po si ti ve re sults oc cur in va ri o us di se a ses
and are as so ci a ted with in fec ti o us or inf lam ma tory
pro ces ses inc lu ding sar co i do sis, pne u mo ni a, emp ye -
ma, as per gil lo sis, tu ber cu lo mas, fun gal in fec ti ons, li -
po id pne u mo ni a, We ge ner’s gra nu lo ma to sis, talc
gra nu lo ma, ra di a ti on pne u mo ni tis, sur gi cal in ci si -
ons, bi opsy si tes and rhe u ma to id no du les.5 Ot her ra -
re con di ti ons of fal se po si ti ve en ti ti es are pan cre a tic
li po ma, li po id pne u mo ni a, physi o lo gi cal up ta ke of
FDG in the neck and up per chest re gi on, li po ma to -
us hyper trophy of the in te rat ri al sep tum and oc cult
lung in farc ti on in pul mo nary ma lig nan ci es.5-9 To our
know led ge, this is the first re port of a fal se po si ti ve
PET/CT ima ging se con dary to fo od as pi ra ti on gra -
nu lo ma that mi micks a pri mary lung can cer or a me -
tas ta sis of a lary nge al car ci no ma.

The le si ons de ter mi ned on PET/CT scan are
analy sed se mi-qu an ti ta ti vely using the SUV, which

re la tes to the ac ti vity con cen tra ti on in a fi xed vo lu -
me of tis su e to the amo unt of the in jec ted do se and
the pa ti ent’s body we ight.10 SUV gre a ter than 2.5 has
be en shown to be very sen si ti ve and spe ci fic for ma -
lig nant le si ons.1 SUV in our ca se was 6.6, which is
gre a ter than the nor mal ran ge. Whi le inf lam ma tory
and in fec ti ve di se a ses may show ab nor mal ac ti vity
on ima ging with 18 FDG PET/CT, sig ni fi cant F-18
FDG up ta ke has be en des cri bed in ot her gra nu lo ma -
to us di se a ses of the lung such as sar co i do sis and tu -
ber cu lo sis. F-18 FDG is not a can cer spe ci fic agent
and F-18 FDG ac cu mu la ti on by ne ut rop hils, lymp-
hocy tes and mac rop ha ges has be en re por ted in vit -
ro.11 The use of se mi qu an ti ta ti ve analy sis of the ac ti -
vity with the SUV has be en sug ges ted to aid in the
dif fe ren ti a ti on of be nign from ma lig nant di se a se.12

Ho we ver, in many ca ses, the re is con si de rab le over -
lap in the nor mal ran ges of be nign and ma lig nant le -
si ons.13 In ad di ti on, se ve ral fac tors af fect the SUV
me a su re ments inc lu ding the pa ti ent’s to tal body sur -
fa ce and the ra ti o of musc le to fat, whet her or not
the in tra ve no us in jec ti on was comp le te, par ti al vo lu -
me ave ra ging wit hin the re gi on of in te rest me a su red
and se rum glu co se le vels at the ti me of the PET scan.5

Vi su al in ter pre ta ti on and qu an ti ta ti ve analy -
sis with dif fe rent cu toff va lu es ha ve al so be en
shown to be ef fec ti ve in dif fe ren ti a ting be nign
from ma lig nant le si ons.11,14 The api cal, lo bar or seg -
men tal pat tern was aty pi cal for can cer and sug ges -
ted be nign di se a se on the F-18 FDG scan alo ne.15

FDG PET/CT scan was most ac cu ra te in pa ti ents
wit ho ut a his tory of car ci no ma for the eva lu a ti on
of lung ma lig nancy, in whom the sen si ti vity of PET
was 95% and spe ci fi city was 82%. Ho we ver, pa ti -
ents with a tre a ted ex tra pul mo nary pri mary car ci -
no ma or pri mary lung car ci no ma de mons tra ted a
lo wer sen si ti vity (92% and 70%, res pec ti vely) and
spe ci fi city (63% and 67%, res pec ti vely) for the di -
ag no sis of me tas ta tic or re cur rent di se a se.16

The ma jor prob lem with FDG PET/CT ima -
ging is the fal se po si ti ve re sults du e to inf lam ma ti -
on.17 Fal se po si ti ves may be re du ced with the use
of mul tit ra cer stu di es and la bel led ami no acids PET
scans ins te ad of the FDG scan.18 In ad di ti on, using
du al ti me ima ging was be ne fi ci al to dif fe ren ti a te
ma lig nancy from inf lam ma ti on and nor mal tis su -
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es. Tu mor SUV in cre a sed by up to 30% over ti me,
whi le inf lam ma tory and nor mal tis su e up ta kes re -
ma i ned re la ti vely unc han ged.19

The mec ha nism of the up ta ke of 18-FDG com -
bi ned PET/CT scan is very im por tant in gra nu lo -
ma to us le si ons. Gra nu lo mas con ta in epi te lo id
mac rop ha ges sur ro un ded by lymphocy tes and plas -
mocy tes with chro nic inf lam ma ti on. In vit ro stu di -
es ha ve shown FDG ac cu mu la ti on in lymphocy tes,
ne ut rop hils and mac rop ha ges and ac ti va ted inf lam -
ma tory cells ha ve mar kedly in cre a sed glycoly sis,
thus pro vi ding a mec ha nism for the in cre a sed up -
ta ke in mac rop ha ge-la den gra nu lo mas and inf lam -
ma tory tis su e.20 The re fo re, gra nu lo mas ha ve the
po ten ti al to disp lay fal se-po si ti ve PET ima ges. Lim
et al and He witt et al re por ted fo re ign body gra nu -
lo mas se con dary to su tu re and tef lon ma te ri als le -
a ding to fal se po si ti ve PET/CT ima ging.10,21

Pa ti ents di ag no sed with ma lig nancy are fre qu -
ently re fer red to the com bi ned PET/CT ima ging to
exa mi ne po ten ti al me tas ta ses. In pa ti ents with pri -
or ma lig nancy his tory, fal se po si ti ve re sults may le -

ad to pit falls in the tre at ment du e to mis di ag no ses
li ke re ce i ving un ne ces sary tre at ments. Prosch et al
re por ted a ca se of a fal se po si ti ve fin ding on
PET/CT se con dary to glu te al in jec ti on si te gra nu lo -
ma in a pa ti ent with non-small cell lung can cer.22

F-18 FDG up ta ke in be nign con di ti ons, for the
most part inf lam ma ti on or in fec ti on, may li mit the
spe ci fi city of who le-body scans. 

Mo re o ver, fal se-ne ga ti ve con di ti ons oc cur in
bronc hi o al ve o lar car ci no ma, car ci no ids, well- dif -
fe ren ti a ted ma lig nan ci es, ne u ro en doc rin car ci no -
mas, thyro id car ci no mas, tu mors less than 1 cm in
di a me ter and ca vi ta ting or nec ro tic le si ons.5,23 Thus,
his to pat ho lo gic con fir ma ti on is the cor ners to ne of
the di ag no sis and cli ni cal and ra di o lo gi cal fin dings,
and me di cal his tory sho uld be con si de red in ad di -
ti on to SUV. 

In conc lu si on, his to pa to lo gi cal con fir ma ti on is
re qu i red to pre vent miss di ag no sis in the event of
in cre a sed F-18 FDG up ta ke on PET ima ging du e to
po ten ti al so ur ces of fal se po si ti ve PET in ter pre ta -
ti ons.
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