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The Usefulness of Diagnostic Scan Using Technetium-99m Pertechnetate
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Abstract

Purpose: A prospective comparison was made between imaging with Tc-99m pertechnetate (Tc-99m) and
loine-131 (I-131) for the detection of residual and metastatic tissue after total thyroidectomy in patients
with well-differentiated thyroid carcinoma. Materials and Methods: Initially our patients had imaging
with Tc-99m, followed by I-131 within 3 days. The study included 21 patients who had ablation with high
dose of 1-131 ranging from 100 mCi to 150 mCi. Planar and pinhole images were acquired for both
Tc-99m and I-131. Diagnostic images of Tc-99m and I-131 were compared with post-therapy images.
Degree of uptake on Tc-99m and I-131 images was scored by four point scale and compared. Results:
The results of the Tc-99m study were: 16 of 19 studies (84%) were positive on simple planar images, but
19 of 20 studies (95%) were positive on pinhole images. Conventional 1-131 diagnostic imaging on the
other hand showed that all studies (100%) were positive on both planar and pinhole images. There was
a significant difference in degree of uptake between Tc-99m and I-131 planar images (p<0.05). Only one
case of Tc-99m scintigraphy was negative on both planar and pinhole studies (false negative). There was
no distant metastasis on the therapeutic I-131 images. Conclusion: Tc-99m scan using pinhole in certain
clinical situations is an alternative to the 1-131 scan in detecting thyroid or lymph node metastasis prior
to the first ablative treatment after thyroidectomy for well-differentiated thyroid carcinoma. (Korean J
Nucl Med 2000;34:285-93)
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1. Tc-99m pertechnetate 27830} {-131
AMO| Hlw

Tc-99m HH Q- 16%ollA 1-131 k71
135 o]|4] A= 9ich o] & Tc-99m 3w od Aloll A
3 3AH(16%)= 270 okl AHAHE HolA
ool MIZEE 84%5 2k el 11131 Axks
oA = e B4 HFHE Ko 100% HPE
E H9rTable 1). Tc-99m FHH G o)A HolR

Table 1. Summary of Clinical Data and Imaging Scores in Patients with well Differentiated Thyroid Car-
cinoma. Comparison of Tc-99m Pertechnetate Scans with 1-131 scans. Uptake Degree; Grade 0: no
Detectable Uptake, Grade 1: Faint uptake, Grade 3: Intense uptake, Grade 2: Between Grade 1 and 3

No. of Scan time Serum TSH Serum Tg Tc-99m Tc-99m planar 1-131 I-131 planar X & # I-131
Patients POD (¢ TU/ml) (ng/ml) Pinhole (N/C/A)**  Pinhole  (N/C/A) Planar (N/C)
1 5 55.7 95.4 2 not* not not 3
2 6 338 11.8 3 not not not 3
3 7 231 > 600 not 3 not 3 3
4 6 126 214 3 3 not not 3
5 5 171 2.1 2 1 not not 3
6 7 122 10.2 3 3 3 3 3
7 8 not not 2 2 3 3 3
8 8 189 289 1 0 2 3 3
9 8 395 <0.75 3 3 3 3 3
10 8 131 <0.75 1 0 1 2 2
11 9 271 19 3 3 3 3 3
12 5 70.5 1.08 3 2 2 2 3
13 8 373 56.3 0 0 1 1 3
14 6 285 14 1 0 2 3 3
15 10 190 <0.75 2 2 3 3 3
16 11 224 <0.75 3 3 3 3 3
17 8 179 11.7 3 2 not 3 3
18 3 339 59 3 3 not not 3
19 4 70.6 not 2 2 not not 3
20 437 not 2 2 not not 3
21 12 79.1 not 2 2 not not 3

* not=Not done.
T NJC/A=Neck/Chest/Abdomen.
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Fig. 1. (A) Tc-99m pertechnetate pinhole scan of the
neck shows multiple focal areas of increased
uptake in the anterior and right lateral neck.
(B) Tc-99m pertechnetate planar scan reveals
a similar uptake pattern. (C) Diagnostic 1-131
pinhole scan of the neck (74 MBq) depicts
the same uptakes as seen in the Tc-99m
pinhole scan.
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Fig. 2. (A) Tc-99m pertechnetate pinhole scan of
neck shows mild focal uptakes in the low
anterior neck (black arrow) and suspicious
uptake in right mid neck. (B) But, Tc-99m
pertechnetate planar scan reveals no signifi-
cant uptake in these regions. (C) Diagnostic
I-131 pinhole scan of neck (74 MBgq) de-
monstrates two areas of focal uptake. In this
case pinhole Tc-99m pertechnetate scan was
superior to planar scan for detecting thyroid
or lymphnode metastasis.
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Table 2. Comparison of Sensitivity and Degree of Uptake between Tc-pertechnetate Planar, Pinhole Image and
1-131 Diagnostic Planar, Pinhole Images (* p<0.05)

Tc-99m
Pertechnetate

Tc-99m

planar image

Pertechnetate
pinhole image

I-131 1-131 1-131

Dignostic Dignostic Therapeutic

planar image pinhole image planar image

Number of positive  16/19 (84%) 19/20 (95%)
cases
Degree of uptake 1.89* 2.20

(Mean)

13/13 (100%) 10/10 (100%) 17/17 (100%)

2.69* 2.36
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