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Data on repeated 131I-WB scans and the incidence of
positive Tg and negative 131I-WBS in DTC patients from a
24 month study
Abstract
We present data on repeated iodine-131 whole body scans (131I-WBS) in differentiated thyroid cancer patients (DTC) after surgery and 131I remnant ablation and on increased thyroglobulin (Tg) with
negative 131I-WBS, in a retrospective study at our hospital. A total of 106 patients (91 female and
15 male) treated with 131I for DTC met the inclusion criteria. The mean age of the patients was 45
years, age range 16-81 years. A total of 101 patients had complete 24 months follow-up following
131
I remnant ablation treatment. The mean 131I dose administered after the first 6 months of followup was 3GBq while mean total dose was 4.9GBq, range 1.1-7.4GBq. Our results showed that at the
end of the first 6 months post treatment, 58/101 patients had a negative 131I-WBS. By the end of the
4th 131I treatment at 24th months, the remaining 43 patients became negative for 131I-WBS. We found
increased Tg and negative 131I-WBS in 2 of the 101 patients at the 24th months examination the so
called Tg elevated negative 131I-WBS (TENIS syndrome). The possible explanation of this syndrome
is discussed. In conclusion, our study in DTC operated patients does not support the use of repeated
diagnostic 131I-WBS after an undetectable Tg because we found no Tg rebound in patients with
negative 131I-WBS, after 24 months of follow-up with serial measurements of Tg on and off suppression with L thyroxine.
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Introduction

T

he efficacy of radioactive iodine-131 (131I) in the management of differentiated thyroid cancer (DTC) has been known for a long time [1, 2]. After successful treatment,
patients with DTC are at lifelong risk of recurrence local, regional or less commonly
distant metastases [3]. In clinical practice thyroglobulin (Tg) elevated normal 131I whole
body scans (WBS), TENIS is a situation of unknown origin [4, 5]. Active thyroid cancer tissue that escaped ablation or recurrence of malignant tissue or the type of surgery could
influence serum Tg levels post 131I treatment. Serum Tg is the best marker of residual or
metastatic disease after treatment of DTC and its high values need to be considered in
clinical practice.
The aim of this study was to determine and discuss the frequency and the importance of
negative 131I-WBS and also of elevated serum Tg in patients with DTC after consecutive 131I
treatments for remnant ablation after surgery and during a 2 years follow-up.

Subjects and methods
Among 287 patients treated with 131I, following thyroidectomy for DTC at the University of
Witwatersrand (Medical) from 1986-2006, 101 patients were included in the study. All patients [1-4] had remnant ablation 131I treatments post thyroidectomy and were followed-up
for at least two years after 131I treatment. Five additional patients that defaulted on followup were excluded. This study was approved by the Human Research Ethics Committee of
Witwatersrand University.
The age, gender, type of surgery, neck dissection, histological type and the total dose
of 131I used, as well as the number of treatments that each patient received were retrieved
from the patients’ notes. The patients comprised of 91 females and 15 males aged 1681years, with a mean age of 45±15.1 years.
The patients had total or near-total thyroidectomy or lobectomy prior to 131I treatment. They were then taken through management protocol of our Institution consisting of a diagnostic scan with 74-185MBq of 131I, 4-6 weeks after surgery, this was followed by ablative treatment ranging from 1.1 to 7.4GBq of 131I. Serum TSH levels in all
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patients were above 30 IU/L at the time of ablation. After
therapeutic ablation treatment, L-thyroxine suppressive
treatment was initiated in all patients. Routine follow-up
examinations were performed 6 months after every ablation treatment. Serum Tg measurements and 131I-WBS were
performed in all patients in the hypothyroid state. A negative 131I WBS in conjunction with an undetectable serum
Tg level was considered successful ablation, and patients
were followed subsequently for 24 months with physical
examination and serum Tg measurement while they were
on and off suppressive L-thyroxine treatment. An elevated
serum Tg level or 131I accumulation on diagnostic WBS or
any other positive findings on technetium-99m methyldiphosphonate (99mTc-MDP) bone scan were considered
as evidence of disease and such patients received further
therapeutic doses of 131I. During the follow-up examinations, diagnostic 131I-WBS was performed 72h after oral administration of 74-185MBq of 131I. Serum Tg was measured

using an immunoradiometric assay (IRMA). The Tg assay
at the Johannesburg hospital before 1998 had the limit of
detection of 10ng/mL, while after 1998 this limit was 2ng/
mL. Serum Tg auto-antibody levels were also measured at
the time of Tg measurement. Statistical analysis was done
using SAS software version 9 to determine the association
between gender, age, the type of cancer, scan findings
and Tg levels.

Results
The type of cancer versus type of surgery are shown in Table
1. Table 2 shows the negative 131I-WBS with corresponding
Tg after 6-24 months of follow-up. Discordance between
WBS and Tg persisted in 2 patients.
The relationship between type of surgery and negative
iodine-131-WBS by 6-24 months is shown in Table 3. The

Table 1. Type of cancer vs type of surgery
Diagnosis n=106

Total thyroidectomy (%)

Near total thyroidectomy (%)

Lobectomy (%)

Papillary 58 (54.7%)

35 (60.3)

15 (25.9)

8 (13.8)

Follicular30 (28.3%)

14 (46.7)

13 (43.3)

3 (10)

Mixed 8 (7.54%)

3 (37.5)

5 (62.5)

0

Hurthle 10 (9.43%)

6 (60)

3 (30)

1(10)

Table 2. Negative 131I-WBS with corresponding Tg after 6-24 months of follow-up
Patient N=101

6

12

24months

Negative iodine scan (%)

58(57.4)

86(85.1)

101(100)

Negative Tg

48

71

No discordant

10

15

2

Tg mean (SD)

45(22.5)

17.4(70.6)

43(20.8)

TSH mean (SD)

77.3(39.7)

81.6(43.3)

82.3(44.4)

99

Table 3. Relationship between type of surgery and negative iodine-131-WBS by 6-24 months
Surgery type

131

131

131

T/ thyroidectomy (%)

35 (60.3)

51 (87.9)

54 (93.1)

Near total (%)

19 (52.8)

25 (69.4)

33 (91.7)

Lobectomy (%)

4 (33.3)

10 (83.3)

12 (100)

X2 0.22

0.082

0.60
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Table 4. Profile of iodine-131 treatments and outcome of WBS
Patients

1st 131I treatment

2nd treatment

3rd treatment

4th treatment

WBS +ve

43

24

2

1

WBS –ve

58

77

99

100

Mean iodine
Dose (GBq)

3.26 (1.11-7.4)

Mean total dose (GBq)

15.87 (8.14-42.9)

Table 5. Proportion % of patients with suppressed Tg over time (off suppression on L-thyroxine) with concordant iodine-131 WBS
Tg

6 months

12 months

24 months

<10(%) n = 55

37(67.3)

48 (87.3)

55 (100)

<2(%) n = 51

11 (21.6)

23 (45.1)

34 (66.7)

mean administered dose of 131I by the first 6 months of follow-up was 3GBq while mean total dose was 4.9GBq, range
1.1-7.4GBq. This contrasted with total dose of 15.9GBq in patients that received multiple treatments, range 8.1- 42.9GBq
(Table 4).
The median Tg value was 88 and ranged from 26-1732ng/
mL. None of the patients with undetectable Tg at 24 months
had significantly elevated serum Tg antibody.
Fifty five (55) 51.9% of the patients had their Tg assessed
with a 10ng/mL cut-off while 51(48.1%) of the patients with
a cut-off of 2ng/mL. Most patients (89/101) recorded undetectable Tg levels at 24 months, while 17/51 (33.3%) had significantly elevated Tg being among the Tg >2ng/mL group
(Table 5).

Discussion
The management of patients with elevated serum Tg but
negative 131I-WBS scan has been a subject for discussion for
some years [6]. Thyroglobulin is produced only by benign or
malignant thyroid tissue; hence it should not be detectable
in ablated patients. The management of such patients includes neck ultrasound (with or without fine needle aspiration cytology), or cervico-mediastinal magnetic resonance
imaging (MRI) as the commonest site for recurrences are
located at these sites [7]. If the outcome is negative, a CT
scan of the chest should be done to exclude micronodular
lung metastasis. A negative finding in the lungs turns the
attention to the bones for bony secondaries which should
be excluded either by 99mTc-MDP bone scintigraphy or another imaging agent like 99mTc-methoxyisobutylisonitrile
(99mTc-MIBI). It has been estimated that 1gm of neoplastic
tissue will increase serum Tg obtained during T4 treatment
by about 0.5-1ng/mL and that TSH stimulation will increase
serum Tg values about 10 fold over baseline levels [8, 9]. As
such, neck ultrasound can detect lymph node metastases
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as small as 2-3mm in diameter which cannot be reliably assessed by serum Tg and may remain undetectable even following TSH stimulation.
In the absence of any positive findings in all of the
above, the patient should have a fluorine-18 fluorodeoxyglucose positron emission tomography (18F-FDG-PET)
scan or if this not available, a thallium-201 chloride or
99m
Tc-MIBI scintigraphic imaging to exclude potentially
operative disease [7].
The incidence of Tg elevated and negative 131I-WBS in this
study was 2%, as 2 of 101 patients had elevated Tg at 24
months of follow-up. This was not keeping with the findings
of others [10] who reported a 13% incidence in 135 patients.
While all patients in that study had total thyroidectomy, the
patients in our study were mixed and with total and partial
thyroidectomy which suggests that the subject of thyroglobulin elevation could be secondary to the type of surgery performed. The type of surgery on the other hand seemed (to
affect) the outcome of 131I-WBS in our cohort. Sixty percent
of the patients that had total thyroidectomy had negative
131
I-WBS by the 6th month of follow-up compared with 53%
and 33% of patients that had near total thyroidectomy and
lobectomy respectively.
Our patients with this condition routinely undergo a
18
F-FDG-PET/CT scan for identification of possible sites of
micro or macro metastases after bone scan and chest Xrays have failed to reveal any positive findings. Others [3]
indicated that surgery should be considered as primary
treatment for any lesion in the neck or mediastinum or for
any surgically accessible isolated lesion located anywhere
in the body regardless of the ability of the lesion to accumulate 131I. This should however be preceded by localization of the disease in order to determine the appropriate
surgical treatment.
The empirical treatment of this category of patients is
high therapeutic doses of 131I which may show the site of
Tg production [11, 12]. More than half (55%) of our patients
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(58 of 101) became 131I-WBS negative at the end of the first 6
months of treatment and they still remained negative at the
end of the period of the study. This justified the finding of
Berger et al. (2011) who concluded that a second routine 131IWBI 1 year after thyroablation was not indicated in low risk
patients [13]. Although our patients were not classified according to risk factors, such as completeness of surgical dissection or Tg level before treatment, yet the finding of non
rebound Tg in our patients probably places them in the low
risk group. Furthermore, 42 of the 101 patients in our study
had more than 2 131I treatments with 3.7GBq each, before
becoming 131I-WBS negative at the end of the 4th treatment
and only 2 of them still remained positive with elevated Tg.
Non optimal elevation of thyrotropin or TSH has been adduced as one reason why the diagnostic 131I-WBS may be
negative while Tg remained elevated [14]. In our study all
patients with TENIS had TSH above 30mU/L as our protocol
stipulated.
Tumors that do not or weakly trap 131I or are too small to
visualize may have a negative 131I-WBS [15]. Treatment decision may have to be individualized for each patient and
based on the institution’s protocol [14, 16, 17].
In conclusion, our study in DTC operated and treated with
131
I remnant ablation patients does not support the use of
numerous diagnostic 131I-WBS after the 131I-WBS is negative
and Tg undetectable because we found no Tg rebound in
patients with negative 131I-WBS after 24 months of follow-up
after serial measurements of Tg on and off suppression with
L thyroxine. Patients with negative 131I-WBS and elevated Tg
were only 2%.
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