160

ORIGINAL ARTICLE

Karachi Institute of
Radiotherapy and
Nuclear Medicine
(KIRAN) and
Department of
Radiology, The Aga Khan
University Hospital,
Karachi

MU Zaman

Dept of ENT and Head
and Neck Surgery
Hamdard College of
Medicine & Dentistry
and Hamdard University
Hospital, Karachi

MR Gooda

Correspondence:
Dr M Rafique Gooda
Hamdard University
Hospital,

Taj Medical Complex
M.A. Jinnah Road,
Karachi

Cell: 0333-2103929

Pak J Surg. 20105 26(2):160-162

Comparison of efficiency of diagnostic and post-treatment
whole body I-131 scans in well differentiated thyroid

cancers
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Abstract

Objective: Whole body iodine-131 ( '*'I) scans with diagnostic dose and after a therapeutic

dose with serum thyroglobulin levels are the current sensitive parameters to follow patients
with well differentiated thyroid cancers (WDTC) after total thyroidectomy and '*'I therapy. In
this study, we compared the efficiency of diagnostic whole body imaging with high-dose post-

treatment "'I scans in patients with WDTC.

Materials & Methods: 43 patients, 11 male and 32 female, age range 18-68 years, who had
near total thyroidectomy for WDTC (28 papillary and 15 follicular cancers) were included.
Diagnostic whole body scan (DWIS) with 2 mCi of *'I followed by treatment with '>'I
(100-150 mCi) in all patients and after 5-8 days post treatment whole body scan (TWIS) were
acquired. Serum TSH, thyroglobulin level and anti-thyroglobulin antibodies levels were also

measured in all cases.

Results: Thyroid bed uptake was seen in all patients on DWIS and TWIS (100% concor-
dance) while nodal metastasis and pulmonary metastasis were found in 3 and 1 cases on DWIS

and 5 and 3 cases on TWIS (60% and 30% concordance respectively). Furthermore, patient’s

age, pathology and serum TSH level did not have any significant correlation with detection

efficiency of DWIS and TWIS.

Conclusion: We conclude that DWIS with low dose *'I is not always predictive of subsequent

therapeutic *'I uptake, especially for lymph node and lung metastasis of WDTC. Further-

more, patient’s age, pathology and serum TSH level did not have any significant correlation

with detection efficiency of DWIS and TWIS.
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Introduction

Well differentiated thyroid cancer (WDTC) is
more prevalent in our part of world because of
indolent course but has a worse prognosis when
disease is outside the neck. WDTC is usually
curable when discovered at an early stage"”. The
comprehensive management of DTC patients
consists of surgery, radioactive Iodine-'> (3'I)
ablation and thyroxin suppressive therapy>*>S.
Serum thyroglobulin level and whole body io-
dine scan are the current sensitive parameters to
follow the disease. Diagnostic whole body scans
(DWIS) with low doses of *' detect locally re-
current or metastatic well differentiated thyroid
carcinoma in about 75% of cases’®. The sensitiv-

ity of this procedure is related to the dose of ra-
diopharmaceutical administered’. Whole body
imaging after a therapeutic or high dose “'I
(TWIS) does demonstrate foci of tracer uptake
that have not been visualized on DWIS in 10-
30% of cases'. In recent years, utility of DWIS
has been questioned due to its low sensitivity

especially for nodal metastasis.

In this study, we compared the efficiency of diag-
nostic whole body imaging with high-dose post-
treatment "'I scans in patients with WDTC.

Materials & Methods
This study comprised 43 patients (11 male and
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32 female) with age range of 18-68 +11 years
who received therapeutic doses of "*'I for dif-
ferentiated thyroid carcinomas between March
2005 and March 2009. All patients had near
total thyroidectomy (leaving less than 1gm thy-
roid tissue). Surgery was conducted by us in our
hospitals. Histopathology revealed papillary
carcinoma in 28 (65%) and follicular carcinoma
in 15 (35%) patients. Two to four weeks after
surgery, thyroid function tests (FT* and TSH),
serum thyroglobulin level and anti-thyroglobu-
lin antibodies levels were estimated.

When serum TSH level was >30 i.u/ml, a diag-
nostic whole body scan with 2 millicurie (mCi)
of ' given orally and after 48-72 hours images
were acquired at two imaging facilities using
double head gamma camera with high energy
collimators.

BI1 (100-150 mCi) doses were administered
within 3-5 days after the DWIS. Patients with re-
sidual tissue over thyroid bed were received 100
mCi (39 out of 43 patients) while patients with
extra-thyroidal uptake (4 out of 43 patients)
were given 150 mCi of "' orally. Whole body
post-treatment scans (TWIS) were obtained 5-8
days after therapy using the same gamma cam-
era. Extra-thyroidal uptake sites seen on DWIS
or TWIS like cervical nodes or pulmonary me-
tastasis were confirmed by ultrasound and CT
examinations.

Statistical analysis

The chi-square test was used for analysis of fac-
tors related to diagnostic sensitivity. Data were
analyzed using SPSS. P<0.05 was considered
significant.

Results
DWIS showed tracer uptake over thyroid bed
consistent with residual thyroid tissue in all 43

Table 1: Concordance between diagnostic and post-treatment WB scans

Neck/Mediasti-
Total Thyroid Bed num Lung Bone Others
WRBIS (n) 47 43 03 01 0 0
TWIS (n) 51 43 05 3 0 0
Concordance 100 60 33 0 0

Rates (%)
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(100%) patients while nodal uptake (ipsilateral
cervical chain) was noted in 3 (7%) patients.
Bilateral pulmonary metastasis was seen in one
(2%) patient. TWIS revealed uptake of ablative
dose over thyroid bed in 43 (100%), ipsilat-
eral nodal uptake in 5 (12%) cases and bilateral
diffuse pulmonary metastasis in 3 (7%) cases
(Table 1). These sites of tracer uptake on DWIS
and TWIS were confirmed by ultrasound neck
and CT examinations. Serum TSH and Tg on
the treatment day (mean * standard deviation)
were 47.2 + 19 ulU/ml and 29 + 16 ng/m], re-
spectively. In all patients anti-thyroid antibodies
were within normal range in same sample.

We also compared the sites of iodine uptake on
DWIS and TWIS with patient’s age, pathology
and serum TSH level and statistically no signifi-
cant correlation was found (Table2).

Discussion

For many decades, diagnostic whole body scan
with "' has remained an important tool for
assessment of residual functioning thyroid tis-
sue in patients with WDTC. However, during
the last few years, its role has been questioned
due to effect of stunning of functioning thyroid
tissue by relatively large diagnostic dose of "'l
(5-10 mCi) which resulted in reduced uptake
of subsequent therapeutic dose'"">. Most of the
societies now recommend using 1-32 mCi of 'I
or I-123 to avoid the stunning effect"’.

In this study the concordance rate between
DWIS and TWIS were high for thyroid bed and
this is due to the fact that postoperative residual

Table 2: Detection rates of metastatic sites for DWIS

Detection P
DWIS TWIS Rates(%) Value

Age
<45 Years 02 0S 40 0.201
>4S$ Years 02

Pathology
Papillary 03 05 60 0.064
Follicular 01 03 33

TSH Level
<40 1U/ml 02 04 S0 0.052

>40IU/ml 02 04 S0
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thyroid tissue over bed was normal which main-
tains normal iodine trapping capacity. This is
somewhat higher than arecently published study
in which diagnostic scan with I-123 and post-
therapy scan with '*'I was compared'*. However,
the concordance rates for lymph nodes and lung
metastases are 60% and 33%, respectively. The
reasons for this are reduced and non-homoge-
nous expression of sodium iodide symporter in
WDTC and lower photon flux of DWIS due to
lower dose of *'I. Better detection efficiency of
TWIS is due to enhanced photon flux and good
target to background ration as these studies were
done 5-8 days after the therapeutic dose'>'%'7'%,

Additional metastatic foci have been reported in
4 (9%) patients (2 pulmonary and 2 nodal me-
tastasis) on TWIS compared to DWIS. This cor-
relates with study published by Sherman et al in
1994 who found that newly discovered disease
altered the disease stage in approximately 10%
of the patients, affecting clinical management
in 9%-15%". Patient’s age, pathology and se-
rum TSH level did not have any significant cor-
relation detection with efficiency of DWIS and
TWIS as also reported by Iwano et al”.

Conclusion:

We conclude that DWIS with low dose "*'I is not
always predictive of subsequent therapeutic '*'I
uptake, especially for lymph node and lung me-
tastasis of WDTC. Furthermore, patient’s age,
pathology and serum TSH level did not have
any significant correlation with detection effi-
ciency of DWIS and TWIS.
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