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ABSTRACT

Introduction: 1131 whole body scan
(WBS) is used in follow—up of patients
with well differentiated thyroid cancer
(WDTC) post total thyroidectomy and
1131 ablation therapy. Traditionally, it is
performed after withdrawal of Thyroxine
(T4) for at least 4-6 weeks to stimulate
endogenous TSH to a level more than
30mlIU/L. T4 withdrawal is associated
with significant symptoms of
hypothyroidism. In clinical practice,
several studies report that serum TSH
rapidly reaches the level of >30mIU/L at a
mean of 17 to 18.1 days after T4
withdrawal in 96.2% of patients, reducing
the duration of hypothyroidism and
improving acceptance of scanning with
1131 with minimal impact on health
related quality of life (QOL).

Aim of the study: The aim of the
current study is to compare effects of T4
withdrawal for 3 weeks versus traditional
withdrawal for 4 weeks on serum TSH
level and hypothyroid symptoms in
patients with WDTC presenting for 1131
follow up WBS post total thyroidectomy
and successful 1131 ablation therapy.
Patients and methods: One hundred
patients with WDTC presented for 1131

WABS post successful complete ablation of
residual functioning thyroid tissue in the
neck, all had suppressed or within normal
TSH level. They were divided into 2 equal
groups. Group I, instructed to withdraw
Thyroxine for 3 weeks and group II,
instructed to stop thyroxine for 4 weeks.
Serum TSH level was estimated for all
patients prior to oral intake of 1131. Also,
a questionnaire of main hypothyroid
symptoms was filled by all patients about
presence or absence of the symptoms and
their severities that were divided into mild,
moderate and severe.

Results: For group 1, 49 patients (98%)
had  TSH level >30 mlU/ml
(mean=77.4£27.9), while all patients in
group Il (100%) achieved significantly
higher TSH level (mean=119.1+42.1).
There was a highly significant positive
correlation (p<0.001) between number of
symptoms and late serum TSH level
within each group. The number of
symptomatic patients was 39 patients
(78%) in group | having a total number of
100 symptoms, with a mean of 2.0+1.5;
out of them 60 mild, 29 moderate and 11
severe representing 60%, 29% and 11%,
respectively. While for group Il, number
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of polysymptomatic patients was 46(92%)
with a total number of 233 symptoms with
a mean of 4.7+2.6; out of them 70 mild, 95
moderate and 68 severe representing 30%,
40.8% and 29.2%, respectively. Patients in
group | had  significantly  less
hypothyroidism as regards number of
patients, number of symptoms and their
severity compared to group Il. Moreover,
a significant positive correlation between
number of hypothyroid symptoms and

serum TSH level was detected in both

groups. Conclusion: It is concluded
to withdraw thyroxine for 3 weeks instead
of 4 weeks for patients with well
differentiated thyroid carcinoma prior to
regular follow up 1131 WBS to achieve the
desired serum TSH level with significantly
less hypothyroid symptoms and better
quality of life.
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INTRODUCTION:

1131 whole body scan (WBS) is used in
follow—up of patients with  well
differentiated thyroid cancer (WDTC) post
total thyroidectomy and 1131 ablation
therapy. Traditionally, 1131 WBS is
performed after withdrawal of T4 for at
least 4-6 weeks, as recommended by most
guidelines, to stimulate endogenous TSH
to a level more than 30mIU/L®™. This is
mandatory before WBS® and considered a
prerequisite to guarantee optimal uptake of
1131 by any functioning thyroid tissue®™.
T4 withdrawal is associated with
significant symptoms of hypothyroidism,
which is especially debilitating for young
working adults and can compromise the
patients’ quality of life (QOL) and result in
hypercholesterolemia and  myopathy
accompanied by a rise in creatine kinase
(CK) @) In a study of T4 withdrawal
prior to WBS, 92% of patients had
symptomatic hypothyroidism and 85% had
multi- symptomatic hypothyroidism with a
median absence from salaried work equals
11 days per withdrawal ®. In a trial to
decrease morbidity, T3 was used and is
withdrawn for only 2 weeks; the latter
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approach did not prevent development of
profound hypothyroidism without
significant difference in quality of life
between T4 and T3 withdrawal®. These
data goes with that reported by Serhal et
al, their results cast doubt about the value
and benefits of using T3 in preparing
patients for radioactive iodine therapy ©.
The use of recombinant human thyroid
stimulating  hormone  (rhTSH)  has
comparable rise in serum TSH level with
significantly more preserved quality of
life, Schroeder et al confirmed that short
term hypothyroidism after T4 withdrawal
is associated with significant decline in
quality of life that is abolished by rhTSH
use @, Yet, due to its high cost it is not
provided routinely by many hospitals
authorities. In clinical practice, after T4
withdrawal for 4 weeks, TSH level rises
evidently more than 30 mlIU/L. In
agreement, several studies report that
serum TSH rapidly reaches the level of
>30 mIU/L at a mean of 17 to 18.1 days
after T4 withdrawal. Therefore, a simple
reduction of withdrawal time can be
adopted, reducing the duration of
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hypothyroidism and improving acceptance
of scanning with 1131 @12 In a trial to
decrease hypothyroidism and preserve
better QOL, withdrawal of T4 was done
for 3 weeks instead of 4 weeks. Chow et al
reported a rise of TSH level >30 mIU/L in
96.2% of patients after 3 weeks of T4
withdrawal and concluded that to
minimize impact of health related QOL,
duration of T4 withdrawal can be reduced
to 3 weeks @3,

AIM OF THE STUDY:

The aim of the current study was to
compare effect of T4 withdrawal for 3
weeks versus withdrawal for 4 weeks on
serum TSH level and hypothyroid
symptoms in  patients with  well
differentiated thyroid carcinoma
presenting for follow up 1131 whole body
scan post total thyroidectomy and
successful 1131 ablation therapy.

PATIENTS AND METHODS:

The current study was approved by the
institutional local ethical committee. It was
performed prospectively on 100 patients
with well differentiated thyroid carcinoma
referred from June 2010 to January 2012
for routine follow up 1131 WBS after
being treated by total thyroidectomy and
subsequently received postoperative 1131
ablation. They were free on last 1131 WBS
with no residual, recurrent or metastatic
functioning thyroid tissue. All patients
were on regular replacement/ suppressive
hormonal T4 therapy (125, 150 or 200
microgram/day).  Baseline serum TSH
level was done for all patients while on
treatment. Patients were then randomly
divided into two equal groups. Patients in
group | were instructed to stop T4 for 3

weeks and present for 1131 WBS. Patients
in group Il were instructed to stop T4 for 4
weeks prior to 1131 WBS. Blood sample
was withdrawn for estimation of serum
TSH level for each patient prior to oral
administration of the diagnostic 1131 dose.
Main twelve hypothyroid symptoms
predominated in our patients in the current
study were assessed by written
questionnaire based on the study done by
Canaries et al 1997, The questionnaire
was given to each patient for presence or
absence of the symptom and if present,
patients marked it as mild, moderate and
severe.

RESULTS:

The current study included 100 patients
with well differentiated thyroid carcinoma.
Their age ranged from 17-64 years
(mean=40.7+11.4 years). They were 95
females and 5 males (48 and 2 in group I;
47 and 3 in group Il, respectively). The
mean serum TSH level was 0.9£0.9 mIU/L
at baseline and 98.2+41.2 mIU/L after T4
withdrawal. There was a homogenous
distribution of the studied parameters
between both groups regarding sex, means
of age and baseline serum TSH level as
shown in table 1. Serum TSH level after
T4 withdrawal reached more than 30
mIU/L in all studied patients in both
groups (mean=98.2+41.2 mlU/L) except
for one female patient in group | (her
serum TSH level was 26.4 mIU/L). Yet, a
highly significant statistical difference was
elicited between the two groups (p<0.001,
tablel). The number of hypothyroid
symptoms was significantly higher in group Il
compared to that in group | (mean=4.7+2.6
versus 2.0£1.5, respectively) (p<0.001, table
1).



Egyptian J. Nucl. Med., Vol. 6, No. 2, Dec. 2012

Table 1: Distribution of the studied parameters among the two groups with

comparison.
Group | Group Il p
Parameter (3 wk after T4 withdrawal) (4 wk after T4 withdrawal) | value
(N=50) (N=50)
Mean+SD Range | Median | MeantSD | Range | Median
Age (yr) 39.7+11.6 18-63 39 41.7+11.1 | 17-64 43 NS
Serum TSH 0.9+0.9 0.01-34 0.7 0.9+1.0 | 0.01-3.7
(mlIU/L) 774279 | 26.4-171 76 119.1+42.1| 51.7-273| 0.7 NS
Base line 100 |<0.001
After T4
withdrawal
Number of Hypo- 2.0£1.5 0-5 2 4.7+2.6 0-9 5 <0.001
thyroid Symptoms

In group I, eleven patients (22%) were
asymptomatic, 8  patients  (16%)
complained of only one symptom (all
reported general weakness) and the
remaining 31 patients (62%) were multiple
symptoms  (range 2-5  symptoms).
Likewise, in group Il, four patients (8%)
were asymptomatic, 3 patients (6%)
complained of one symptom and the
remaining 43 patients (86%) had a range

of 2-9 symptoms. The total number of
hypothyroid symptoms reported by
symptomatic patients was 100 and 233 in
group | and Il respectively, a high
significant statistical difference between
both groups was elicited (p <0.001). The
commonest symptoms in both groups were
fatigue, muscle pains, cold sensitivity,
sleepiness, puffy eyes and dry skin
(table 2).

Table 2: Frequency of main 12 hypothyroid symptoms in the studied patients.

Hypothyroid Symptom Group | Group 11

Fatigue 21 34

Muscle pains 18 32

Cold sensitive 14 31

Sleepiness 11 29

Dry skin 8 24

Puffy eyes 7 21

Hair affection 7 19

Weight gain 6 15

Constipation 3 13

Lack of concentration 3 7

Dyspepsia 1
Memory changes 1

Total number * 100 233

* Indicates statistical significance (p <0.001)
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The QOL of the patients was objectively
assessed by reporting the severity of
hypothyroid  symptoms into  mild,
moderate and  severe. Figure 1
demonstrates the frequency of
hypothyroid symptoms severity among
the 100 symptoms recorded by 39 patients
(78%) in group | compared to the severity
of the 233 symptoms reported by 46
patients (92%) in group Il. A high
statistically significant difference was

obtained on comparing the moderate

and severe symptoms between both
groups (p<0.001).

Pearson test for numerical correlation
revealed a high significant positive
correlation between the number of
reported hypothyroid symptoms and late
serum TSH level (after T4 withdrawal) in
each group (r 0.5, p <0.001). Serum TSH
level after T4 withdrawal showed non-
significant correlation with the age of the
studied patients (r 0.06, p 0.5).

166 Frequency of Symptoms Severity in Both Groups
90
80
70
60
50
Total No.
of Hypo- 40
thyroid 3
Symptoms
20
10
0 1l | —
mild moderate severe
B Groupl 60 29 11
M Group I 70 95 68

Figure 1: Frequency of hypothyroid symptoms severity in both groups with

comparison.
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DISCUSSION

A TSH value of 30mIU/L is the level
known to be ideal prior to estimation of
serum Tg level as well as prior to 1131
WABS or 1131 ablation to ensure best 1131
uptake by residual thyroid tissue in
patients with well differentiated thyroid
cancer (WDTC) “5®_ Above this level no
more 1131 uptake was detected, as stated
by Goldman et al, 1980 who concluded
that exaggerated TSH rises had no
additional benefits on 1131 uptake at
median TSH level of 68 mIU/L (2 weeks
T3-0ff) versus 96 mIU/L (4 weeks T3-off)
@ To achieve TSH elevation to the
desired level (> 30 mlIU/L) after
thyroidectomy which is necessary to
facilitate the uptake of radioiodine into
thyroid remnants, a 4-6 weeks interval
between thyroidectomy and radioiodine
administration has been established ).
Also, this is the traditional way used prior
to follow up 1131 whole body scan
postoperatively to reach the desired TSH
level®. During this period of 4-6 weeks
withdrawal of hormonal therapy, most
patients have experienced overt symptoms
of hypothyroidism. These symptoms
make patients uncomfortable  with
inconveniency to receive ablative dose
and/or perform the 1131 WBS™. The
impact of this long period of T4
withdrawal on health related quality of
life of patients with WDTC presented for
regular follow up 1131 WBS was behind
the rational of our study to compare effect
of T4 withdrawal for 3 weeks versus
traditional withdrawal for 4 weeks on
serum TSH level and hypothyroid
symptoms. The striking finding in the
current study was the profound elevation
of serum TSH level after 3 weeks of

T4 withdrawal much more than the
desired 30 mlU/L (mean=77.4+27.9) in
98% of patients in group I. Our findings
are keeping with the results of Rosario et
al who stated that serum TSH levels > 30
mlIU/L were reached in 78.4 and 100% of
patients in the absence of thyroid
hormone within 2 and 3 weeks,
respectively . Similarly, Grigsby et al
reported that in most patients with cancer
thyroid being prepared for 1131 imaging
or therapy, a TSH level > 30 mIU/L can
be achieved by withdrawal of thyroid
hormone therapy for 1-3 weeks®”. Serum
Tg test is currently considered an essential
investigation in the follow up of patients
with WDTC, Golger et al on a trial to
assess efficacy of shortening the time of
withdrawal of T4 to only three weeks as a
sufficient TSH stimulus, they concluded
that a stimulated serum Tg test performed
3 weeks after T4 withdrawal is a simple
and cost effective first line screening test
with  minimal morbidity which is
sufficient to evaluate low risk WDTC
patients for recurrent/residual
carcinoma®?.

Unfortunately, serum Tg was not assessed
in the current study, however we could
expect the same finding of Golger et al
based on the resultant high mean serum
TSH level after 3 weeks of T4 withdrawal
in our patients. By shortening the period
of T4 withdrawal to 3 weeks, patients in
group | in the present study exhibited
better QOL during the 3 weeks off-T4 and
better tolerability to perform the
procedure than patients in group Il
Hypothyroidism was significantly lower
in group | as regards number and severity
of symptoms than that in group II.
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Moreover, the number of reported
hypothyroid symptoms was significantly
correlated with elevation of serum
TSH level in both groups; this

allows us to advocate the unnecessary
longer period of T4 withdrawal to attain
high serum TSH level prior to routine
follow up 1131 WBS as this might
exaggerate hypothyroid symptoms and
intolerability ~ of  patients  without
additional benefits. Chow et al, 2007
stated the different factors that affect TSH
rise, including duration of T4 withdrawal,
age and degree of TSH suppression before
T4 withdrawal. 1t was observed that there
is a trend of lower endogenous TSH rise
after thyroid hormone withdrawal in

CONCLUSION:

Three weeks withdrawal of T4 has
comparable effect to 4 weeks withdrawal
on the rise of serum TSH level with
significantly less hypothyroidism as
regards number and severity of symptoms
ensuring better quality of life. So, we
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