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Abstract
Thyroglobulin‑elevated	 negative	 iodine	 scan	 (TENIS)	 syndrome	 represents	 a	 significant	 diagnostic	
and	therapeutic	challenge.	Highly	sensitive	imaging	modalities	are	required	to	help	in	the	localization	
of	 disease,	 treatment	 planning,	 and	 prognostication.	When	 compared	 to	 other	 imaging	 modalities,	
F‑18	 fluorodeoxyglucose	 positron‑emission	 tomography–computed	 tomography	 has	 superior	
sensitivity	 and	 specificity	 in	 localizing	 the	 disease	 in	 this	 subset	 of	 patients.	 Tumor	 thrombus	 of	
thyroid	cancer	extending	 into	 the	great	vein	 is	a	very	rare	occurrence	and	management	criteria	have	
not	 been	well	 established	 yet.	We	 present	 a	 case	 of	 TENIS	 syndrome	with	 tumor	 thrombus	 in	 the	
superior	vena	cava.
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Introduction
Differentiated	 thyroid	 cancer	 (DTC)	 is	 the	
most	 frequent	 thyroid	 cancer,	 representing	
1%	 of	 all	 malignant	 tumors.	 In	 general,	
it	 has	 an	 excellent	 prognosis;	 however,	
recurrence	 is	 seen	 in	 20%	 of	 patients.[1]	
After	 risk	 stratification	 and	 initial	 surgery	
followed	 by	 high‑dose	 131I	 ablation,	
follow‑up	 monitoring	 consists	 of	 neck	
ultrasonography	 (USG),	 evaluation	 of	
serum	thyroglobulin	(Tg)	levels	and	anti‑Tg	
antibodies,	 and	 131‑	 iodine	 whole‑body	
scans	(WBSs).	Undetectable	levels	of	serum	
Tg	 levels	 suggest	 a	 successful	 treatment.	
A	 stimulated	 Tg	 level	 of	 >10	 ng/ml	 has	
been	 considered	 biochemically	 incomplete	
response	 and	 recommended	 as	 a	 cutoff	
point.	 Often	 in	 these	 patients,	 a	 scan	
following	 the	 empirical	 administration	 of	 a	
therapeutic	 dose	 of	 131‑I	may	 demonstrate	
iodine	 avid	 disease,[2]	 which	 has	 been	
explained	 by	 the	 higher	 sensitivity	 of	
post‑therapy	 WBS.	 However,	 post‑therapy	
scan	 may	 still	 continue	 to	 be	 negative	
suggesting	 Tg‑elevated	 negative	 iodine	
scan	 (TENIS)	 syndrome.	 Alternative	
imaging	is	then	indicated	for	the	localization	
of	disease	in	this	subset	of	patients.[3]	When	
compared	 to	 other	 alternative	 imaging	
modalities,	F‑18	fluorodeoxyglucose	 (FDG)	

positron‑emission	 tomography/computed	
tomography	 (PET/CT)	 has	 a	 sensitivity	 of	
85%–94%	 and	 specificity	 of	 90%–95%[4]	
The	 American	 Thyroid	 Association	 2015	
guidelines	 for	 DTCs	 recommend	 further	
imaging	 with	 FDG‑PET/CT	 in	 patients	
who	 are	 Tg	 positive	 (10	 ng/mL)	 and	
have	 negative	 radioiodine	 scan.[5]	 Here,	
we	 present	 a	 rare	 case	 of	 TENIS	 with	
superior	 vena	 cava	 (SVC)	 tumor	 thrombus	
to	 substantiate	 the	 role	 of	 F18‑FDG	
whole‑body	 PET‑CT	 in	 localization	 and	
treatment	planning	in	such	situations.

Case Report
A	 55‑year‑old	 female	 presented	 with	
swelling	 in	 the	 neck	 for	 2	 years	 gradually	
increasing	 in	 size.	 She	 underwent	 USG	 of	
the	 neck	 which	 showed	 a	 nodule	 in	 the	
left	 lobe	 suspicious	 of	 malignancy.	 FNAC	
was	 suggestive	 of	 Bethesda	 Classification	
VI	 lesion.	 She	 then	 underwent	 a	 total	
thyroidectomy.	 Histopathology	 showed	 a	
follicular	 variant	 of	 papillary	 carcinoma	
thyroid.	 No	 further	 histopathological	
details	 were	 available.	 She	 was	 lost	 to	
follow‑up	 since	 then.	 She	 then	 presented	
with	 local	 recurrence	 after	 4	 years.	
Computed	 tomography	 showed	 a	 6	 cm	×	6	
cm	 ×	 3.5	 cm	 mass	 lesion	 in	 the	 left	 lobe	
of	 the	 thyroid	 with	 an	 invasion	 of	 the	
internal	 jugular	 vein	 (IJV).	 She	 underwent	
local	 excision	 of	 tumor	 along	 with	 IJV.	This is an open access journal, and articles are 
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Histopathology	 showed	 tumor	 deposit	 of	 follicular	 variant	
of	 papillary	 carcinoma	 thyroid.	 Subsequently,	 she	 received	
150	 mCi	 of	 radioactive	 iodine.	 Post‑therapy	 scan	 showed	
intense	 localization	 of	 radioiodine	 in	 the	 thyroid	 bed	 with	
no	 evidence	 of	 locoregional	 or	 distant	 spread	 [Figure	 1].	
On	 subsequent	 follow‑up	 after	 6	 months,	 the	 patient	 was	
asymptomatic	with	 elevated	 serum	Tg	 (2827	 ng/ml)	 and	 a	
negative	WBS	[Figure	2].	She	was	advised	for	an	F18‑FDG	
whole‑body	 PET‑CT	 scan	 which	 showed	 a	 metabolically	
active	 filling	 defect	 in	 the	 SVC	 and	 left	 innominate	
vein	 [Figure	 3]	 and	 no	 other	 metabolically	 active	 disease	
elsewhere	 in	 the	 body.	 Being	 inoperable,	 the	 patient	

received External	 Beam	 Radiotherapy	 (EBRT)	 60	 Gy	 in	
30	 fractions	 for	 this	 lesion.	A	 follow‑up	whole‑body	 FDG	
PET‑CT	scan	showed	partial	 response	as	per	 the	PERCIST	
criteria	 [Figure	4].	Serum	Tg	 levels	also	 reduced	mildly	 to	
2506	 ng/ml.	 Since	 then,	 she	 was	 on	 a	 regular	 follow‑up.	
PET	 CT	 scan	 after	 9	 months	 showed	 stable	 disease	
with	 serum	 Tg	 of	 2297	 ng/ml	 [Figure	 5].	 However,	 on	
subsequent	 follow‑up	 after	 12	 months,	 the	 serum	 Tg	 was	
significantly	elevated	to	4867	ng/ml.	She	was	then	referred	
again	for	an	FDG	whole‑body	PET‑CT	scan	which	showed	
new	areas	of	 tumor	 thrombus	 in	 the	upper	one‑third	of	 the	
left	IJV	extending	intracranially	with	a	widening	of	jugular	
foramen	 [Figure	6];	 however,	 the	SVC	 thrombus	 remained	
stable.	The	patient	continues	to	be	asymptomatic.	However,	
in	 view	 of	 rising	 Tg	 levels,	 she	 was	 recently	 started	 on	
tyrosine	kinase	inhibitors.

Figure 1: Whole body I‑131 scan post 150 mCi of radioiodine administration

Figure 3: Whole body F18‑FDG PET‑CT images showing increased metabolic 
activity in the tumor thrombus of SVC:  a) MIP image b) Fused image c) 
CT image
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Figure 2: First follow up 3 mCi I131 scan showing no iodine avid disease 
(Serum thyroglobulin 2827 ng.ml)

Figure 4: Comparison whole body PET‑CT scan before and after external 
beam radiotherapy (RT): a) MIP image before RT, b) MIP image after RT, c) 
Fused image before RT and d) Fused image after RT
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Discussion
TENIS	 syndrome	 represents	 a	 significant	 diagnostic	 and	
therapeutic	 challenge.	A	 stimulated	Tg	 is	 a	 sensitive	marker	
for	both	 residual	and	 recurrent	diseases.[6]	Not	uncommonly,	
during	 the	 course	 of	 thyroid	 cancer	management,	 situations	
arise	where	 there	 is	no	clinically	 evident	disease,	but	 serum	
Tg	 levels	 remain	 detectable	 or	 even	 significantly	 elevated.	
WBS	 is	 negative	 in	 20%	 of	 patients	 with	 detectable	 Tg	
levels.[7]	 In	 general,	 for	 all	 practical	 purposes,	 a	 stimulated	
Tg	 level	 of	 >10	 ng/ml	 has	 been	 recommended	 as	 a	 cutoff	
point	 to	 suggest	 further	 work‑up	 for	 disease	 localization.	
Alternative	 imaging	 modalities	 are	 indicated	 for	 the	
localization	of	disease	in	this	subset	of	patients.	Among	these	
imaging	 modalities,	 F‑18	 FDG	 PET/CT	 imaging	 has	 the	
highest	 sensitivity	 (85%–94%)	 and	 specificity	 (90%–95%).	

In	 the	 present	 case	 scenario,	 F‑18	 FDG	 whole‑body	
PET‑CT	 scan	 showed	 metabolically	 active	 tumor	 thrombus	
in	 the	 left	 innominate	 vein	 and	 SVC.	 Tumor	 thrombus	 of	
thyroid	 cancer	 in	 a	major	 vein	 is	 rare	with	 an	 incidence	 of	
0.2%–3.8%.[8]	Many	of	 the	cases	of	venous	 tumor	 thrombus	
of	thyroid	cancer	are	asymptomatic	and	accidentally	detected	
on	 USG	 or	 CT	 scan.	 However,	 patients	may	 rarely	 present	
with	 SVC	 syndrome.[9]	 Only	 a	 few	 reports	 have	 shown	
thyroid	cancer	patients	with	 tumor	 thrombus	 that	progresses	
to	 the	 innominate	 vein,	 SVC,	 or	 intracranial	 extension	
beyond	 IJV.[10]	 Detection	 of	 the	 extent	 of	 tumor	 thrombus	
is	 important	 for	 treatment	 planning	 which	 may	 either	 be	
radiotherapy	or	a	surgical	procedure.	Whole‑body	FDG‑PET/
CT	 is	 an	 excellent	 tool	 for	 delineation	 of	 the	 tumor	 extent	
including	vascular	tumor	invasion.[11]

Conclusion
TENIS	 syndrome	 is	 a	 well‑established	 entity	 posing	 a	
significant	 diagnostic	 challenge	 in	 the	 management	 of	
carcinoma	thyroid	patients.	Whole‑body	F‑18	FDG	PET‑CT	
has	 proved	 its	 efficacy	 for	 further	 evaluation	 of	 patients	
with	TENIS	syndrome	as	demonstrated	 in	 this	patient	with	
a	 rare	presentation	as	 tumor	 thrombus	 in	 the	 superior	vena	
cava.
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Figure 5: Follow up whole body F‑18 FDG PET‑CT scan: a) Comparison 
MIP, b) Fused images comparison
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Figure 6: Follow up PET‑CT comparison images stable SVC thrombus on MIP images (a,b), Fused (c) and CT (d) images showing new metabolically active 
tumor thrombus in left upper IJV extending into jugular canal compared to previous scan (e,f) suggesting disease progression.
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