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One of the most challenging clinical situations in patients with
differentiated thyroid cancer (DTC) is an elevated serum thy-
roglobulin (Tg) level with negative radioiodine scintigraphy
(commonly termed BTENIS^). The diagnostic and therapeutic
approaches adopted by attending physicians in day-to-day
routine vary quite widely. The main reason for this variation
is the rarity of the condition (2 – 13 % from various series
reported in literature), and its management, especially thera-
peutic strategies, continues to be imperfect in the absence of a
clear-cut understanding and lack of evidence of its aetiology,
as observed by various authorities [1]. In this editorial, we
discuss the different therapeutic strategies that have been
explored and the associated pitfalls in interpretation of
clinical findings, and propose a logical step-wise algo-
rithmic approach to care to follow in routine clinics in
this particular group of patients. Our views are support-
ed by an overview of the evidence in the literature
(with respect to both efficacy and adverse effects) and
by practical experience. In addition, we critically review
and analyse the steps needed in the immediate future to
enhance and rationalize patient care. We believe that

such endeavours to identify and prioritize the challenges will
further the roadmap to the development of a systematic
and scientific approach to the management of patients with
TENIS.

Diagnostic investigation protocol and interpretive
pitfalls

In a patient with TENIS presenting in the clinic, the usual
initial investigations are (1) reliable neck ultrasonography
(neck lymph nodal metastases being the commonest site of
disease recurrence) and (2) whole-body FDG PET/CT.
However, four factors (Fig. 1) need to be considered before
TENIS can be diagnosed. First, iodide interference should be
ruled out (a factor of paramount importance even in the
days of substantial patient knowledge and information).
Second, the imaging characteristics of 131I are relatively
inferior to those of 123I, which could partly explain
visualization of iodine-concentrating foci on posttreat-
ment whole-body scans that were negative on diagnostic
study. This is particularly relevant in developing coun-
tries where 131I continues to be commonly employed for
thyroid imaging due to non-availability of 123I. Third, a
false-positive elevated Tg level related to heterophile
antibody and anti-Tg antibody (which of course is much
less common than the false-negative test) should be ex-
cluded. Finally, nodal recurrence should be ruled out.
Such nodes are frequently negative for sodium-iodide
symporter and may therefore not show up on a routine
scan. If all these pitfalls are ruled out with certainty, the
patient is considered to have true TENIS syndrome and
an attempt is made to find treatable disease foci.
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Routine treatment approaches: considerations
for developing an algorithm for the management
of TENIS

The proposed algorithm developed for the management of
TENIS is shown in Fig. 2.

Defining part of the treatment algorithm is relatively
straightforward: when operable disease is detected (e.g. neck
lymphadenopathy) as the sole site of metastatic disease, ap-
propriate surgery is the treatment of choice. With respect to
distant disease, operability needs to be considered on a case-
by-case basis (such as in solitary flat metastases in bone or
brain metastases) in terms of the ease of achieving an appro-
priate reconstruction. Pulmonary metastases, on the other
hand are frequently multiple and in most cases, unresectable.
Empirical radioiodine therapy needs special mention here. As
stated above, visualization of metastatic thyroid cancer on the

posttreatment scan that was invisible on the diagnostic study
relates to two factors: (1) poor imaging characteristics of 131I
and (2) enhanced sensitivity related to dose responsive
radioiodine imaging. Both factors separately or together play
a role in this visualization discrepancy and the condition in a
patient with these findings may not be true TENIS.

A decrease in serum Tg after empirical therapeutic doses
of 131I has been found and is associated with better survival,
but this needs further evaluation. Ma et al. [2], in a meta-
analysis of 314 patients, found that 62 % of the patients
showed radioiodine-positive posttreatment whole-body scan-
ning results while 63 % of 271 patients, in whom follow-up
data were available, achieved a decrease in Tg level. However,
it is not clear whether the decreases in Tg levels occurred
primarily in patients demonstrating radioiodine-positive dis-
ease on the posttreatment scan. This is an area that needs to be
researched further to define the role of 131I therapy and the

Fig. 1 Factors to consider before making a diagnosis of TENIS

Confirm TENIS. Rule out diagnostic pitfalls in interpretation ( Fig 1) 

Reliable neck ultrasound

Contributory Non contributory

FDG PET/CT(iodine contrast medium to be avoided if emperical
radioiodine therapy is contemplated) 

Operable disease Inoperable disease 

FDG PET/CT 
negative 

Surgery EBRT if indicated

Empirical I131 therapy (look for disease foci in 
PT scan; if PT scan positive and/or decrease in Tg on follow 
up consider re-therapy)

Consider 
observation with 
TSH suppression

Fig. 2 Decision-making step-
wise algorithm for the
management of TENIS with
routine treatment approaches
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future of this treatment approach, particularly weighing its
advantages against its potential toxicity. It is of course clear
that such therapy needs to be considered when (1) surgery is
not feasible and (2) the Tg level is high (the usual consensus is
that the value should be at least more than 10 ng/ml) or show-
ing a fast doubling time [3]. Particular consideration should be
given to the finding of Belevated Tg but normal FDG PET
scan^ which is a real entity found in practice in patients with
DTC. A negative FDG PET scan without any obvious ana-
tomically delineated disease in the setting of a raised Tg level
is a strong favourable prognostic marker for predicting a
prolonged symptom-free status in most patients and hence
may not justify empirical 131I therapy [4].

In unresectable disease, external radiotherapy is an option,
although its use should be properly justified because of its
obvious adverse effects when used in the neck region, such
as tracheitis, tracheal stenosis, oesophagitis and very promi-
nent neck fibrosis (hence it should be employed with caution
if future neck surgery is contemplated). Its use in painful bony
metastases and brain metastasis (that has lost the ability to
concentrate 131I) is of course indicated as it can improve the
quality of life in these patients.

Investigational treatment approaches: the potentials,
challenges and their probable place
in the management algorithm

A scheme for the selection of therapeutic agent for the treat-
ment of TENIS is shown in Fig. 3.

Investigational treatment approaches can be classified
into four major domains: (1) redifferentiation therapy,
(2) molecular targeted therapy with tyrosine kinase inhibi-
tors (TKI) and cyclooxygenase 2 inhibitors, (3) chemotherapy,

and (4) peptide receptor radionuclide therapy (PRRT). The
redifferentiation agents that have been investigated in thyroid
carcinoma [5–11] include: retinoic acid, resveratrol, histone
deacetylase inhibitors (e.g. suberoylanilide hydroxamic acid,
depsipeptide), peroxisome proliferator-activated receptor ago-
nists (e.g. the antidiabetic agent rosiglitazone), specific inhib-
itors of the mTOR pathway (e.g. temsirolimus) and heat shock
protein 90 inhibitor (e.g. tanespimycin). Most of these have
been examined in in-vitro studies, while clinical trials and
experience with retinoic acid and rosiglitazone have produced
inconsistent results.

The usual consensus on actively considering systemic ther-
apy is in patients with radioiodine-negative/resistant disease,
in patients with progressive disease and in patients in whom a
Bwait and watch^ strategy is not acceptable. The documenta-
tion of disease progression (either on FDG PET/CT or with
other anatomical modalities) is important as TKIs produce a
tumoristatic response as opposed to a tumoricidal effect. In
some patients with radioiodine-refractory thyroid cancer and
even in some FDG PET-positive patients, metastatic disease
can remain stable for months. Also, as mentioned above, a
negative FDG PET scan without any obvious anatomically
delineated disease in the setting of raised Tg level usually
carries a good prognosis and such patients would not be can-
didates for this type of therapy. Asymptomatic patients with
indolent disease may not benefit from TKI therapies. This is
important as side effects of TKIs may adversely affect a pa-
tient’s quality of life. In contrast, patients with more rapidly
progressive disease may benefit from the early use of TKIs,
even if they are associated with some adverse side effects [12,
13]. TKI therapies target multiple oncoproteins and oncogenic
signalling pathways. TKIs inhibit activation of the mitogen-
activated protein kinase pathway, the PI3K-AKT pathway in
tumour cells, and vascular endothelial growth factor receptor.

Investigational therapeutic agents in TENIS: Consideration for choosing the right therapy

Scan feature on 
SSTR based imaging

Molecular targeted 
therapy with TKI

Redifferentiation
agents

Chemotherapy-SRS avid lesions 
(higher uptake compared to 
normal hepatic uptake)

-Stable metastatic 
disease
-Progressive 
metastatic disease 
(either as an adjunct to TKIs or if 

TKI contraindicated) 

PRRT with 177 Lu 
DOTATATE

-Progressive or 
symptomatic 
metastatic disease
-Good PS 

Sorafenib and 
Lenvatinib
currently approved

Insufficient 
evidence

Fig. 3 Therapeutic agent
selection for the treatment of
TENIS
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Amongst the molecular targeted therapies [13–22] with
TKI, the result with sorafenib and lenvatinib are most prom-
ising and both of these are approved by the US Food and Drug
Administration for use in this setting. In a phase III trial
(DECISION), 417 patients with radioiodine-refractory DTC
with locally advanced or metastatic disease who had
radiographically progressed within 14 months of entry
were randomized to either sorafenib or placebo. Median
progression-free survival was improved from 5.8 months on
placebo to 10.8 with sorafenib [21]. This was associated with
significant toxicities leading to dose modification in 78 % of
patients and permanent discontinuation of therapy in 19 % of
patients. Another TKI, lenvatinib, was used in a phase III
randomized double-blind trial in 392 radioiodine-refractory
patients. The median progression-free survival was 18.3
versus 3.6 months in favour of lenvatinib as compared
with placebo. Similarly, the rate of discontinuation of
lenvatinib due to adverse effects was 14.2 % [23].
Although most responses with these agents have been
reported to produce Bstable disease^, in practice their
use is associated with substantial comorbidities leading
to drug discontinuation. Toxicities of these TKIs include
hand–foot skin reaction, risk of cardiac ischaemia and/or
infarction, haemorrhage, hypertension, risk of QT interval
prolongation and drug-Induced hepatitis. The authors’ own
experience with these agents is that the adverse symptoms
are a major issue, particularly when dealing with a patient with
aggressive disease and relatively poor general condition.

Other agents under investigation in various phase 2 studies
are vemurafenib (a selective inhibitor of the V600E mutant
BRAF kinase), selumetinib which selectively inhibits MEK 1
and MEK 2, sunitinib and pazopanib. In addition to the tox-
icity of these new drugs, their cost is also an important con-
sideration. Most patients need to remain on these agents until
progression. Chemotherapy with standard agents (e.g. doxo-
rubicin, cisplatin and taxanes) and thalidomide has not been
popular because of unconvincing results with significant
toxicity, whereas a newer thalidomide analogue lenalidomide
needs to be investigated further [23–28]. To summarize, the
major issues with these agents have been the requirement for
more consistent results from multiple centres that would
further validate the initially reported promising results.
Unacceptable toxicity is another reason for unpopularity
amongst patients who are otherwise symptom-free with
thyroxine suppression alone.

In recent years, PRRT with 177Lu/90Y-DOTATATE has
been increasingly tested [29–31] in this group of patients
because some demonstrate increased tracer uptake on
somatostatin receptor (SSTR) imaging. However, the
grade of uptake needs to be determined and patients
with high uptake (compared to the normal hepatic uptake)
are candidates for this form of therapy. The results are prelim-
inary and therefore cannot be commented upon, but our initial

experience is that, although 63 % of patients show SSTR-
positive lesions on imaging, 15 % qualify for PRRTaccording
to the strict criterion for patient selection for PRRT. However,
unlike gastroenteropancratic tumours, SSTR-expressing DTC
shows an inferior response. An area of research that could be
to explored is the SSTR profile in DTC in contrast to the
profiles in GEP and MTC.

Can we individualize or risk-stratify
the experimental approaches in TENIS?

Based on the above discussion, we propose an individualiza-
tion scheme for adopting experimental approaches in patients
with TENIS with inoperable disease. To evolve a rational
strategy, we may divide patients into three groups based upon
the biology and aggressiveness of their disease:

1. In patients with FDG PET/CT-negative scans or with no
other anatomically detected disease, levothyroxine sup-
pression and surveillance should suffice.

2. In patients with stable disease detected anatomically or on
FDG PET/CT, SSTR-targeted 68Ga-DOTANOC/TATE
PET/CT imaging may be considered to explore the possi-
bility of PRRT. If the metastatic lesions show high-grade
uptake, PRRT could be considered as the first option.

3. In patients with fast-growing disease (a definition that is
yet to be determined), TKI with or without PRRT (if found
to be suitable on diagnostic imaging) could be the preferred
plausible approach. PRRT is feasible in this group only if
there are SRS-avid metastatic lesions with higher uptake
than normal hepatic uptake. PRRT could be used in two
settings in this subgroup: (1) as an adjunct to TKIs, and
(2) if TKIs are contraindicated due associated morbidities.

Conclusion: need for prioritising the challenging
issues for an appropriate roadmap

The management of TENIS is in evolution. Parallel to the
search for promising therapeutic agents, identification of the
priority areas for research is equally important. The commonly
perceived needs at present appear to be: (1) estimating defin-
itive rates of response to PRRTand TKIs in various subgroups
of patients with TENIS through multicentre prospective stud-
ies, (2) establishing the role of TKIs and PRRT in TENIS in
patients with stable DTC versus patients with progressive
DTC, (3) coupled with the first two needs, performing more
rigorous basic science research to find an appropriate
redifferentiation agent, and (4) determining SSTR expression
profiles in TENIS with varying disease biology. This multi-
pronged approach is likely to result in further progress to-
wards the scientific management of this group of patients.
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