
was analyzed by thin-layer chromatography (TLC) ([Merck silica
gel, developed with n-butanol/acetic acid/H20 (3:2:3)], and no
free pertechnetate or other Tc-99m derivative was detected.

Anterior scintigrams were made 120 mm after i.v.administra
tion of 10 mCi Tc(V)-DMS, using a conventional gamma
camera.

CASE REPORTS

Case 1. A 42-yr-old woman was referred to our hospital with a
10-yr history ofan enlarging right neck mass, making opening of
the mouth difficult. A month before referral she noticed difficulty
in breathing, palpitation, and mild pain in neck mass.

She was clinically euthyroid and results of thyroid function tests
were normal. Routine laboratory studies included urinalysis,
completebloodcounts,and bloodchemistry.In addition, there was
elevated serum calcitonin in the order of 24 ng/ml (normal range
<0.1 ng/ml) and a CEA levelof 132 ng/ml (normal range <10
ng/ml).

Neck TCT scans demonstrated a large right neck mass origi
nating from right thyroid lobe, with deviation ofthe trachea toward
the left. The neck mass was found to be MTC by histopathological
diagnosis.

Case 2. A 57-yr-old woman, with a I-mo history ofleft anterior
neck tumor, sustained an aspiration biopsy of the thyroid, and
MTC was suspected. She was referred to our hospital for a
Tc(V)-DMS scintigram. She was clinically euthyroid and general
laboratory findings were normal, but serum calcitonin was higher
than 6.4 ng/ml and the CEA level was 36 ng/rnl.

Case 3. A 50-yr-old man, with an enlarged cervical mass of 10
mo duration, was operated on for MTC. One year later the serum
calcitonin level was found raised, and palpation identified one
nodule in the anterior neck. Serum calcitonin was then 3.2 ng/
ml.

Case4. A 54-yr-oldman,admittedwithcomplaintsof muscle
weakness, underwent partial thyroidectomy I5 yr ago, but little

Iodine-l23 as iodide, and Tc-99m as pertechnetate, are the
most widely used agents for screening thyroid diseases, but they
yield photopenic images of medullary thyroid carcinoma (MTC)
originating from C cells (1 ,2). The secretion oflarge amounts of
calcitonin (3) and CEA (4) have provided reliable tumor markers
for MTC. In the search for a diagnostic method to provide a pos
itive image, T1-201 chloride (5), Tc-99m-tagged phosphates (6,7)
and insomecasesradioiodine(8,9) havebeentried,but theirre
liability has been questioned.

Recently, a new conceptual approach built on the design of
99mTc(V) dimercaptosuccinic acid [Tc(V)-DMS], a complex
containing a Tc043 core, has been shown to exhibit characteristics
comparable to those of P043 (/0â€”12).In our concern for further
diagnostic exploration of MTC, we made scintigraphic studies in
four patients using the newly developed Tc(V)-DMS, and corn
pared its usefulnessand other relevantclinicaldata with thosefrom
patients with other thyroid malignancies.

MATERIALS AND METHODS

Studies were performed on four patients with MTC (two un
treated and two postoperative), ten untreated patients with pa
pillary or follicular adenocarcinoma, one patient with undiffer
entiated carcinoma, and one with malignant lymphoma.

For the present study, commercial Tl-201 chloride, Ga-67 ci
trate, and pertechnetate (Tc-99m) were used. The lyophilized kit
ofTc(V)-DMS contains 1.36 mg ofdimercaptosuccinic acid, 1.26
mg of NaHCO3, 0. 11 mg of SnCl2.2H2O, and 30 mg of glucose.
This kit is now being made available.* Labeling was performed
by the addition into the kit ofO. 1 ml of 7% NaHCO3 with 2-3 ml
of pertechnetate with the desired activity. Purity of the complex
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Thyroidscintigraphy,using99â€•Tc(V)dlmercaptosuccinicacid, was performed
In fourpatientswith pathologicallyconfirmedmeduilarythyroidcarcinomaandel
evated serumcaIcitoninvalues.Significantuptake of the tracer was foundin the
clinically palpable cervical tumor masses, metastatic sites, and residualtumor.
Thisfinding,probablyspecificfor meduliarythyroidcarcinoma,couldbe of great
use In the diagnosis and the surgical follow-up.
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FIG.3. Scintigramsofpatientwithfollicularadenocarcinomaof
thyroidusingTc(V)-DMS(left),andT1-201chloride(right).There
wasnoaccumulationofTc(V).DMS,butT1-201accumulatedin neck
tumor.

In Case 2, accumulation of Tc(V)-DMS in the lesionsextending
to the thoraciccavitywasrecognizable,but there wasnosignificant
uptake ofTc(V)-DMS in the normal thyroid tissue (Fig. 2). Sur
gery and histopathological diagnosis revealed MTC extending into
the thoracic cavity.

Cases I and 2 led us to do scintigraphic studies on two other
postoperative MTC patients and with elevated serum calcitonin
values. The Tc(V)-DMS accumulated in metastatic sites in the
neck and mediastinum, as shown in Fig. 2. However, in ten patients
with papillary or follicular adenocarcinoma, one patient with
undifferentiated carcinoma, and one patient with thyroid lym
phoma, no significant uptake of Tc(V)-DMS was observed (Figs.
3 and 4). In these twocases the tumors were welldefined by T1-201
chloride and Ga-67 citrate, respectively.

DISCUSSION

In most MTC cases, photopenicradioiodineand pertechnetate
thyroid images have been obtained, and such thyroid scintigrams
have been considered ineffective for detecting MTC (12,13). Some
reports on the use of T1-201 chloride and Tc-99m phosphates have
claimed positive images for MTC, but Tl-201 accumulates in al
most all solid thyroid tumors and also in normal thyroid tissue.

The newconceptual approach based on Tc(V)-DMS provided
plausible rationale for screening four patient with MTC. In every
case studied we found intense accumulation of Tc(V)-DMS in
MTC and its metastatic sites. Although at present a complete
study of only one case (Case I ) was achieved, additional infor
mation gathered from the other three cases yielded adequate evi
dence for the usefulnessof Tc(V)-DMS in the diagnosisof MTC.
In postoperative patients (Cases 3 and 4), detection of the me
tastasis or residual tumor was of great clinical value. Moreover,

FIG. 1. Preoperativescintigramsof patient(Case1)with medullary
thyroid carcinoma: T1-201 chloride (upper left), and Tc(V)-DMS
(upper right). Patient's postoperative Tc(V)-DMSscintigram is at
lower left. Note lack of Tc(V)-DMSaccumulation in normal part of
left thyroid lobe, whereas T1-201 accumulates in both carcinoma
and normaltissues.At lower right is sectionof lymphnodecarrying
metatasis from medullary carcinoma of thyroid (X 100). Dense
acellular areas were shownto be amyloid. Postoperatively,serum
calcitoninlevelremainedhigh(2.2ng/ml).

other information data was available. Our laboratory findings
showed serum calcitonin at 2.2 ng/mI and ACTH at 275 pg/mI
(normal range 22-175 pg/mI). He was diagnosed as ectopic
ACTH-producing tumor with MTC. At the time of imaging,
serum calcitonin values as high as 315 ng/ml were found. Autopsy
revealed MTC invasion of the mediastinum.

RESULTS

In Case I , the TCT image suggested the presence of tumor,
however,nosequestrationof (Tc-99m)pertechnetatewasobserved
in the neck tumor. Both Tl-201 chloride and Tc(V)-DMS accu
mulated in the lesions (Fig. 1). There was no significant uptake
of Tc(V)-DMS in the normal left thyroid lobe, salivary glands,
stomach, or bones, but Tl-201 accumulated in normal thyroid
tissues. After the excision of right neck mass, serum calcitonin and
CEA levels subsided, although still remaining high at 2.2 ng/ml
and 33 ng/ml, respectively. Scintigrams made postoperatively with
Tc(V)-DMS clearly revealed nonpalpable residual tumors in the
left thyroid lobe (Fig. I).

FIG. 2. PreoperativeTC(V)-OMSscinti@amof patient (Case2) with medullarythyroid carcinoma.Accumulationof Tc(V)-OMSin lesions
extendinginto thoracic cavity (left)was recognizedandconfirmedby operation.Serumcalcitonin level was higherthan 6.4 ng/ml. Center:
Tc(V)-DMS accumulation in neck mass (arrow) in patient (Case 3) with MTC after partial thyroidectomy. Serum calcitonin concentration
was 3.2 ng/ml. Right: Scintigram taken postoperatively with Tc(V)-DMS In patient with MTC (Case 4). At time of image, serum calcitonin
level was 315 ng/ml. Tc(V)-DMSscintigram demonstratesmediastinalmetastatic sites (arrow).
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FIG.4. Scintigramsof patientwith malignantlymphomaof thyroid,
usingTc(V)-DMS(left), andGa-67cftrate (ri@t). There was no ap
parent accumulation of Tc(V)-DMS,but marked uptake of Ga-67.

the accumulation of Tc(V)-DMS was considered specific, since
nosignificantuptake ofTc(V)-DMS wasobservedin other thyroid
malignancies. Neither was there any significant uptake in normal
thyroid, salivary glands, or adult bone.

On the other hand, the finding of elevated serum calcitonin
provides a reliable tumor marker for the diagnosis of MTC, and
its correlation with the turnover of calcium or phosphate ions is
relevant. In the cases analyzed, the level ofcalcitonin ranged from
as low as 3.2 to as high as 315 ng/ml, but in every case the scinti
grams showed adequate accumulation of Tc(V)-DMS. Although
we find no such interrelation in the literature, this Tc(V)-DMS,
designed as an orthophosphate-related new Tc-99m radiophar
maceutical, seems to offer great potentiality in the evaluation of
size and sites of MTC and its metastases.

Further studies are necessary to define the processesthat con
centrate Tc(V)-DMS and its role in thyroid nodules, but its use
fulness as a radiotracer for the diagnosis and follow-up of MTC
is evident. Its value as a tumor-seeking agent for other malignant
diseases is under study.

FOOTNOTE

* Daiichi Radioisotopes, Tokyo, Japan.
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The Education and Research Foundation Fundraiser Third Annual Tennis Tournament will be held June 4, 6, 7, 1984 at
the L.A. Racquet Club, Los Angeles, California.

Organizers:Ben Greenspan,M.D.
Robert O'Mara, M.D.

Justine J. Parker

Court Time: Monday, June 4th
Wednesday,June6th
Thursday, June 7th

Fee:$15/person/day

Everyone is cordially invited to participate in this year's tennis activities. All proceeds from the tournament will be donated
to the SNM Education and Research Foundation. To reserveyour game, please write or call Jean Parker,P.O.Box 40279,
SanFrancisco,CA94140.Tel:(415)647-0722or 647-1668.A checkfor$5(perperson)payableto @sternRegion,SNM,
must accompany your reservation.
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