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To assessthe value of routinethyroidscintigraphyin the dIfferentIaldiagnosIs
of hyperthyroidism and as a guide to 1-131 therapy, we prospectively examined
100 consecutivehyperthyroidpatIentsreferredfor a 24-hr radlolodlneuptakeand
I-131 therapy. The nuclear medicinephysicianrecordedhIs preimagingdlagnos
tIc Impressionand therapeuticplan for each patient. After the [â€˜â€œTc]pertechne
tate Image, the patientwas reassessedto determinewhether the Image Induced
any change In the dIagnosIsor therapeuticplan. Seventy-nineof 80 patientswIth
diffusegoiterto palpation,hadsclntigramsdemonstratingnodiscretefocaldefects
and were diagnosed as Graves' disease; thus the sclntigram did not contribute use
ful Information.In 17 of 20 patientswith unlnodularor muftlnodulargoiters, the
Imagewasnecessaryto clarIfy the fInaldIagnosisandtherapeutIcplan.Thus,se
lectiveuseof thyroidscintigraphyshoulddecreasetM numberof scintigramsper
formed before 1-131 therapy for hyperthyroidlsm, without compromising diagnostIc
accuracyor therapeuticsuccess.
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It is generally agreed that an 1-131 uptake is neces
sary before treatment of hyperthyroidism with 1-131.
Disparate opinions exist, however, regarding the value
of thyroid imaging in diagnosis and treatment of hy
perthyroidism. Some authors feel that, in addition to a
thorough history and physical examination, thyroid
scintigraphy is indicated in the assessment of hyper
thyroidism with or without a palpable nodule (1â€”5).
However, others are of the opinion that, in the absence
of palpable nodularity, thyroid images need not be done
routinely (6,7).

To ascertain whether or not thyroid imaging influ
ences the diagnosis and/or treatment of a hyperthyroid
population, we examined in a prospective manner the
value of [99mTcjpertechnetate scintigraphy in 100 con
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secutive patients referred for treatment of hyperthy
roidism.

METHODS

The study group consisted of 100 patients with doc
umented hyperthyroidism, referred for 1-131 therapy
between January, 1980, and March, 1983. We excluded
hyperthyroid patients who had had previous radioiodine
or surgical therapy, or who now had an 1-131 uptake less
than 2% associated with painless thyroiditis, or had io
dine contamination. There were 76 females and 24
males, with a mean age of 45.0 yr (range 20â€”85yr).

The diagnosis of hyperthyroidism was confirmed by
one of five experienced nuclear medicine physicians,
based upon clinical and laboratory findings. All patients
had a history and physical examination, including careful
palpation of the thyroid gland, before 1-131 therapy. The
staff physician then recorded his preimaging diagnostic
impression, differentiating Graves' disease from Graves'
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PatientDiagnosisNo.
Age Sex Preirnage Postlmage

CUNICAL SCIENCES
DIAGNOSTIC NUCLEAR MEDICINE

8 50 F Plummers compared with Graves' dIsease

10 76 F Plummer's compared wIth Graves' disease

41 75 F Graves' dIsease compared wIth Plummer's

48 61 F Thyrotoxicosls, muftlnodulargoiter
61 29 F Thyrotoxicoels, muftinodular goiter

64 65 M Thyrotoxlcosls,multinodulargoiter
66 60 F Thyrotoxicosls,muftinodulargoiter
69 80 F Thyrotoxicosis, muftinodular goiter

78 76 M Thyrotoxlcosis, multlnodular goiter

90 69 F Graves' disease, muftinodulargoiter
95 53 F Graves' disease, muftlnodulargoIter

Graves'superImposedon muftlnodulargoiter
Graves' superimposed on muftinodulargoiter
Graves' superimposed on muftinodulargoiter
Graves' superimposed on multlnodulargoiter
Graves' superimposed on muftlnodulargoiter
Graves' superimposed on multinodulargoIter
Plummer'sdisease
Graves' superimposed on multinodulargoiter
Graves' superimposed on multinodulargoiter
Graves' superimposed on multinodulargoiter
Graves'superImposedon muitlnodulargoiter

disease superimposed on a multinodular goiter or from
Plummer's disease (i.e., toxic autonomously fimctioning
thyroid adenoma or toxic multinodular goiter). The dose
of 1-131 was then chosen, based on @zCiper gram of es
timated gland weight, for those patients with presumed
Graves' disease. If Graves' disease superimposed on a
multinodular goiter was suspected, an additional 2-3
mCi was added empirically to the calculated dose be
cause of the relative radioresistance of such glands. If
Plummer's disease was suspected, a dose was chosen to
deliver a minimum of 10 mCi to the autonomously
functioning tissue. After the scintigram was performed,
the patient was reassessed to determine whether the
image induced any changes in the diagnosis or thera
peutic plan.

Thyroid scintigraphy was performed in these 100
patients following intravenous administration of 10 mCi
of [@TcJpertechnetate,usinga standard-field-of-view
gamma camera. A 60-sec image using a parallel-hole
collimator was obtained 5 mm after injection to compare
thyroid against salivary uptake of the tracer and quali
tatively assess thyroid size. At 20 mm, images of the
thyroid were obtained with a pinhole collimator (4 mm
insert) in the anterior, RAO, and LAO positions. The
pinhole-to-thyroid distance was adjusted so that the
thyroid gland filled two thirds ofthe field ofview. Images
were interpreted based upon direct localization of the
palpatory findings using point-source markers as
needed.

RESULTS

We divided the study population into three groups on
the basis of clinical evaluation of the thyroid: 1: goiter
without nodularity: 2: multinodular goiter; and 3: solitary
nodule with associated goiter.

Of the 100 patientsstudied,80 had a diffuselyen
larged gland without nodularity (Group 1). Gland size,
as estimated by palpation, varied from 20â€”120g. Of

these patients, 65 (81.25%) had homogeneous uptake,
11 (13.75%) had mildly heterogeneous uptake, and 4
(5%) had markedly heterogeneous uptake. The scintig

@ raphic findings did not change the estimated gland size
@ of any of these 80 patients. Neither did the preimage

diagnosis change in any patient with homogeneous or
mildly heterogeneous uptake. Of the patients with
marked heterogeneity,the preimage diagnosis was
changed in one (No. 29). After reviewing the scintigram,
this patient's gland was repalpated again and felt to be
multinodular rather than diffusely enlarged, as had
originally been thought. Additionally, the dosage of
1-131 was increased by 35% on the basis of the marked
heterogeneity that was shown on the image. Thus, 79 of
80 patien@tswere diagnosed as having Graves' disease,
and were treated with I-i 31 in a dosage varying from 3
mCi to 15 mCi, designed to deliver 100â€”150 @iCi/gram
of estimated thyroid weight. Thirteen of the 80 patients
(1 6.2%) had Class II or III ophthalmopathy at the time
of initial presentation (8).

There were 11 patients with multinodular goiter
(Group 2), with gland size ranging from 20-100 g. Three
patients (Nos. 48, 90, and 95) had Class II or III
ophthalmopathy consistent with Graves' disease super
imposed on a previous multinodular goiter, as confirmed
by scintigraphy. In the remaining eight patients, the
distinction between Plummer's disease and Graves'
disease superimposed on a multinodular goiter could not
be made by physical examination alone. In Patient 66
(Table 1), the preimage diagnosis was Graves' disease
superimposed on a multinodular goiter. Following
scintigraphy, the patient was diagnosed as having
Plummer's disease and was treated with a much larger
dose of 1-131 than originally planned. Three years later
she remains euthyroid. The remaining seven patients had
Graves' disease superimposed on a multinodular goiter,
and were treated with 1-131 in doses varying from 4.2
mCi to 20 mCi (Table 1). In the eight patients without
ophthalmopathy, the scintigram was felt to have been
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FIG. 1. [9@'TcJpertechnetateimage from patient with fIaves'
disease and multinodulargoiter. Closed arrows correspond to pal
pable nodule.

necessary to clarify the final diagnosis and to initiate
proper therapy.

Group 3 consisted of nine patients, all of whom were
felt to have a solitary palpable nodule with a small as
sociated goiter. In one patient (No. 4, Table 2), scm
tigraphy demonstrated 1-cm focus of decreased activity
in the left upper pole (Fig. 1). This patient's gland was

palpated again and felt to have bilateral nodularity
consistent with Graves' disease superimposed on a
multinodular goiter. Following treatment with I-i 31,
there was complete resolution of the palpable abnor
malities. Two patients (Nos. 26, and 47) demonstrated

no corresponding area of increased or decreased uptake
by imaging and were not felt to have a nodule upon
repalpation after imaging. Another patient (No. 38) was
felt to have Graves' disease superimposed on a multi
nodular goiter after scintigraphy, and two patients (Nos.
55, and 96) had photopenic defects on scintigram cor
responding to 2.0- and 2.5-cm palpable nodules, re
spectively (Fig. 2). Fine needle aspiration of the nodules
revealed cytologic findings of a colloid nodule. The last
three patients (Nos. 85, 87, and 97) had Plummer's
disease (Fig. 3). None of the patients in Group 3 had
ophthalmopathy.

DISCUSSION

Thyroid scintigraphy is commonly performed in the
routine evaluation of patients with suspected or con
firmed hyperthyroidism. Pretherapy I-i 31 scintigraphy
has been used to assist the physician in gland-size esti
mation, to differentiate various causes of hyperthy
roidism, and to detect concomitant disease such as thy
roid carcinoma. Gland-size estimation by pinhole thyroid
scintigraphy is unreliable, since this technique does not

use a standard pinhole-to-thyroid distance, but instead
adjusts this distance to optimize visualization of the
gland. Two-dimensional gland size (length and width)
can be assessed by parallel-hole scintigraphy or by pin

FIG. 2. Scintigram with photopenic defect left upper lobe corre
spondingto palpable2.5-cmnodule(Patient96).

hole scintigraphy with a superimposed calibrated
marker. In our experience, however, the absence of the.
depth dimension severely limits such gland quantitation
techniques.

In our study, routine scintigraphy did not alter the
final diagnosis or treatment in 79 (98.75%) of the hy
perthyroid patients with diffuse goiter without nodula
rity. However, in 17 of 20 individuals with a multino
dular goiter, or with solitary palpable nodule with as
sociated goiter, scintigraphy was of value in determining
the final diagnosis, the need for further investigation, or
a change in therapy.

Thyroid scintigraphy following TSH stimulation was
not performed in any of the 20 patients with suspected
nodular goiter, since, after the initial scintigram, repeat
thyroid palpation, and clinical assessment, the diagnosis
was considered sufficiently established. None of the
patients treated for Graves' disease superimposed on
multinodular goiter demonstrated a failure to respond
to the prescribed dose of I- I 3 1. In the two patients with
Graves' disease and a photopenic nodule (Nos. 55, and

FIG. 3. Thyroidimagein Patient87, demonstrating3.5-cm focus
of increased activityInrightlobe, withsupression of left lobe. Note
that pertechnetate gives faint image of suppressed thyroidissue.
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PatientDiagnosisNo.
Age Sex Preimage Postimage

CLINICAL SCIENCES

DIAGNOSTIC NUCLEAR MEDICINE

4 56 F Graves' disease, nodule, left lobe Graves' disease superimposed on multinodulargoiter with
photopenic nodule
Graves'disease,nonodule
Graves' disease superimposed on multinodulargoiter
Graves' disease, no nodule
Graves' disease withphotopenic nodule
Plummer's disease
Plumrner's disease
Graves' disease withphotopenic nodule

26 26 F Thyrotoxicosis,nodule, right lobe
38 71 F Thyrotoxicosis, nodule, left lobe

47 40 F Graves' disease, nodule, left lobe
55 58 F Graves' disease, nodule, left lobe
85 76 F Plummer's disease
87 58 F Plummer's disease
96 33 F Plummer's disease compared with Graves'

with nodule
97 85 F Plummer's disease Plummer's disease

hyperthyroidism, without compromising diagnostic ac
curacy or therapeutic success.
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96, Table 2), the possibility of the Marine-Lenhart
syndrome was not excluded, since TSH stimulation
imaging was not performed (9). Our major concern was

to exclude malignancy, as accomplished by the needle
biopsy, and the patient was rendered euthyroid by a
single dose of I- 13 1.

Based on this study, thyroid scintigraphy has little
value in the evaluation of hyperthyroid patients with a
diffuse goiter and a normal or elevated RAIU, but
imaging should be done in those hyperthyroid patients
with nodular goiters to confirm the diagnostic impression
and therapeutic plan. Whether this conclusion will be
applicable to other nuclear medicine practices depends
on several factors. For one, the physicians involvedin this
study are experienced in thyroid palpation. A less ex
perienced physician may wish to err on the side of per
forming thyroid scintigraphy in those patients in whom
his or her palpatory findings are uncertain. Again the
prevalence of nodular goiter in our population was 20%.
In a population with a far greater prevalence of nodular
goiter, i.e., in an endemic goiter area, the value of per
forming scintigraphy in our selective manner may be
limited. Thus, in this similar setting, the selective
use of thyroid scintigraphy should decrease the number
of thyroid scintigrams required before I- 131 therapy for
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