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Abstract

A comparison between diagnostic and post therapeutic radioiodine
imaging methods utilizing in detection of thyroid metastases in 34
patients with well differentiated thyroid cancer were performed. The
study revealed that the differences in detection of neck activity only
between the methods for papillary and follicular thyroid cancer were
35% and 27% respectively, while the overall detection percentages in
both papillary and follicular thyroid cancers cases were 23% in
diagnostic and 76% in post therapy scintigrams and the detection
difference between the two methods was 53% . When all chest and other
leaions throughout the body seen on scintigrams for only follicular
thyroid cancer cases were counted , the detection percentage was
increased upto 54% .It is clear that post therapeutic scans visualize an
additional sites of activity not shown in diagnostic scans. Therefore, post
therapeutic imaging method is far superior to diagnostic imaging
method and highly sensitive in visualization of thyroid metastases. This
method should be adopted in management and follow up of well
differentiated thyroid malignancies .

Introduction

Radioiodine 131 (I131) has been used widely a treatment of choice
for well differentiated thyroid cancers after surgery (I-II).The diagnostic
dose of I131 for scanning administered to the patients with thyroid,
cancers is often in the range of 1-10 mCi (12-17). In hospital, the
diagnostic dose of I131 is 5mCi. The ablation dose of I131 recommended
for well differentiated thyroid cancers after surgery is between 30 to 100
mCi (2, 5, 8, 12, 14). Whole body scintigraphy can be done 7tol0 days
after I131 therapy .The purpose of this study is to assess the priority of
post radioiodine therapy imaging over 5 mCi I131 diagnostic imaging in
detection of residual thyroid tissues and metastases in well
differrentiated thyroid cancers patients.

Materials and Methods

patients with histopathologically proven papillary or follicular
thyroid were studied. 23 patients had papillary and, 11 patients had
follicular cancers.29 patients had had thyroidectomy and 5 patients had
only biopsy. 19 patients were females and 15 patients were males. Their
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ages ranged between 24-63 years (mean range _ 41 year). The patients
who were on thyroid hormone replacement were ceased hormone intake
4-6 weeks prior radioiodine study. Serum triiodothyronine (T3),
thyroxin (T4)and thyroid stimulating hormone (TSH)measurement by
radioimmunoassay (RIA)were done.Radioiodine dose was not given
unless the patient was clinically and biochemically in hypothyroid state
except those patients (5patients) who had only biopsy were not
developed hypothyroidism inspite they were on low dose of thyroid
hormone replacement, probably due to the presence of functionning
thyroid gland. Each patient was given orally a diagnostic dose 5 mCi
I131 and whole body imaging was obtained after 48-72 hours using a
gamma camera equipped with pin hole collimator. Then each patient
was administered a therapeutic dose 50-150 mCi I131 and whole body
scintigraphy was again performed 10 days post therapy. A subjective
comparison of diagnostic and post therapy scintiscans for each patient
using the presence of activity as the basis for comparison was
performed.

Results

Thyroid scintigrams performed after radioiodine adminstration
were used to determine visually the type of operation done.

Accordingly, the patients were divided into three types: Subtotal
thyroidectomy, lobectomy and an almost intact gland. Of 23 patients
with papillary cancers, scintigraphically, 11 patients has subtotal
thyroidectomy, 8 patients had lobectomy, and the gland was present in 4
patients (table I). 5 mCi I131 imaging showed that 3 cases who had
subtotal thyroidectomy and one case with lobectomy show activity in the
neck outside the thyroid gland bed on scantigrams.None of those
patients with intact gland showed neck or chest activity on scintigrams
(table I). Post I131 therapy imaging demonstrated that 12 patients had
neck activity (7 subtotal and 5 lobectomy) and only one patient with
subtotal showed the presence of chest activity (table I).

Fig. 1. shows the presence of the right lobe and small remnant active
thyroid tissue in the region of the left lobe (A).An additional sites of
extrathyroidal activity in the neck are seen on post therapeutic
scintigtam which are not seen on diagnostic scintigram (B) In patient
with papillary thyroid cancer. 11 patients with histopathologically
proven follicular cancers were classified according to the presence of
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thyroid post radioiodine imaging as follows, 7 subtotal, 3 lobectomy,
and one case showed the presence of the gland. 5 mCi radioiodine scans
revealed the presence of neck activity in 2 cases with subtotal and one
case with lobectomy and only one case with subtotal had chest activity
(table II). Post radioiodine therapy imaging demonstrated that 6 patients
had neck activity (one lobectomy and 5 subtotal) and 4 patients with
subtotal showed chest activity. Skull and femur activities were noted in
two cases who had subtotal thyroidectomy (table II) .

Table I : The Type of Operation and the Number of Patients with
Activity in and out of the Thyroid Gland Bed on Diagnostic
and Post-Therapeutic Scintigrams for 23 Patients with
Papillary Thyroid Cancers

Type of

Operation

Sub total

Lobectomy

Intact gland

Total %

Activity in

thyroid bed on

scintigram

11

8

4

23

Extrathyroidal

activity on

diagnostic scintigram

Neck Chest Other

3

1

4 (17%)

Extrathyroidal

activity on post

peutic scintigrams

Neck Chest Other

7 1

5

12 (52%) 1 (43%)

A.5 B. 100 mCi

Fig. 1: Diagnostic and Posttherapeutic Scintigrams for Patient with
Papillary Thyroid Cancer.
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Table II : The Type of Operation and the Number of Patients with
Activity in and out of the Thyroid Gland Bed on Diagnostic
and Post Therapeutic Scintigrams for II Patients with
Follicular Thyroid Cancers

Type of
operation

Sub total
Lobectomy
Intact gland
Total (%)

Activity in the
thyroid bed on

scan

7
3
1

11

Extrathyroidal
activity on

diagnostic scan
Neck Chest Other

2 1
1

3 (2%) 1 (9%)

Extrathyroidal
activity on post

therapeutic Scan
Neck Chest Other

5 4 2(Bone)
1

6 4 2
(54%) (36%) (18%)

54%

A. 5 B> 5 C. 100

Fig. 2: Diagnostic and Post therapeutic Scintigrams for Patient with
Follicular Thyroid Cancer.
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Fig. 2. shows remnant active thyroid tissue in the region of thyroid
gland on diagnostic scintiscan (A)and multiple areas of activity in the
chest on post therapeutic scintiscan (C)which are not detected on
diagnostic scintiscan (B)in patient with follicular thyroid carcinoma.

Discussion

Most of expert thyroid surgeons recommend nodulectomy or
hemithyroidectomy for patients with solitary nodule and they did often
subtotal or near total thyroidectomy in cases with highly suspected
thyroid cancer during operation or multinodular in both lobes.
Therefore real total thyroidectomy is not exist in most of cases. This
study revealed that 18 cases had subtotal thyroidectomy which indicated
that the surgeons,probably,can not differentiate benign and malignant
thyroid tumours seen by naked eye during operation .Since the
incidence of the thyroid cancers is rare, the surgeons are often hesitant
to do near total thercidectomy unless they have a high suspicion of
thyroid cancer on clinical and or macroscopical basis during operation.
Moreover ,many authors have shown that the probablity of cancer is
relatively low in patients who having palpable nodules and multiple
hypofunctioning areas on scintigrams (18-20).Needle aspiration or
excisional biopsy before thyroidectomy may lead to correct
diagnosis(benign VS.malignant) which ,undoubtly,improves the surgical
management of thyroid malignancies.Post radioiodine thyroid
scintigrams after surgery showed frequently the residual active thyroid
tissue in the thyroid and can be used to determine visually the type of
operation done. In this occasion, during the last ten years, we did not see
complete thyroid ablation by surgeon on post surgery scintigrams for
more than 400 thyroid cancer patients. De Groot and Reilly have
reported that most of postoperative radioiodine scans show radiotracer
uptake in the thyroid bed (12). A subjective comparison between
diagnostic and post therapeutic radioiodine scintiscans for detection of
thyroid metastases was made on the basis of positive scintiscans alone.
The study demonstrated that only 17% showed extra thyroidal neck
activity after diagnostic scintigrams papillary thyroid cancer patients,
while this percentage was increased upto 52% on post radioiodine
therapy scans (table I). Therefore, the difference (35%) in detection of
thyroid tissue avidity is obvious and highly significance. Only one
papillary case shows lung metastases on post therapy scintigram. It is
well known that papillary thyroid cancers often metastasize to the
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cervical lymph nodes and rarely to the lung. In follicular thyroid
cancers, the neck activity was noted in 27% using diagnostic I131 maging
and the percentage became higher (54%) after post radioiodine therapy
imaging. When the chest and other parts of the body scans were
included, the percentages was 9% in diagnostic imaging and was
increased upto 54% in post therapy imaging. The difference is again
clear and significant. All cases (papillary & follicular) with inoperable
glands show no abnormal activity areas outside the thyroid bed in both
scintigrams, probably, most of the dose traps by the gland,this does not
exclude the presence of metastases elsewhere. Many authors have been
demostrated along time that the uptake of I131 malignant thyroid tissue
was less than that of the normal gland (21-24). Bone is also the common
site of metastases in thyroid cancers (25%). But the incidence of bone
metastases is various in literatures between 3 to 28.5 (25-30).However, in
our small number series, only two cases with follicular cancers showed
bone metastases, This does not represent the real incidence of osseous
metastases in our series since the whole body I131 scintiscan may not
frequently visualize the bone metastases of thyroid cancers (30).
However, on basis of this study, we can conclude that post therapy
imaging is better than diagnostic imaging in visualization of residual
thyroid tissues and metastases after thyriodsectomy. Diagnostic
scintiscans are inadequate to detect metastases in all patients. Waxman et
al have published that a lower dose (2 mCi)I131 is inadequate in
evaluating remnant thyroid tissues in patients with thyroid cancers (16).
Catz and Nemec et al have been also presented that a high dose (40-100
mCi) I131 scintigrams demonstrated abnormal activity areas not shown
on small diagnostic dose (1-2 mCi) I131 scintigrams (31, 13). No hazard
to give (50-150 mCi) I131 a therapeutic dose and scanned the patient 10
days after therapy since residual thyroid tissues are frequently present
after surgery in our cases.Therefore, this method should be adopted in
management and follow up of well differentiated thyroid cancers.
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