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17 subjects of group 2 did not show abnormal increases 
in CT levels during any stimulation test. Except the 3 
subjects of this Group mentioned above, no other subject 
in this Group developed CCH or MTC during follow-up 
(range 1.5-17 years); no subject in this Group was lost to 
follow-up.

The type and absolute number of side effects are 
shown in Table 2. A burning sensation in the throat and 
genitals was the commonest side-effect in patients with 
MTC during the 3 stimulation tests. Weakness and ab-
dominal discomfort were also reported by Group 2 (plus 
face flushing after Pg), but not in patients with MTC. One 
patient experienced angina during the Pg stimulation test. 
The symptoms lasted 2 min and resolved without any 
intervention οr change in electrocardiogram or in myo-
cardial enzyme levels. Patients undergoing the combined 

test reported a combination of these side effects as well 
as flushing. The majority of side effects were of mild-
to-moderate intensity (76, 77 and 61% of all side effects 
after the combined, Ca+2 and Pg stimulation tests, respec-
tively; Table 3). The duration of side effects was 0.5-1 
min in 59%, 29.4% and 20% of all side effects after the 
combined, Ca+2 or Pg stimulation tests, respectively (Ta-
ble 4).

Discussion
Metastases to the cervical lymph-nodes occur early 

in the course of MTC and approximately 50% of these 
patients have metastatic cervical lymphadenopathy at the 
time of first diagnosis18, but cervical ultrasonography or 
guided fine-needle aspiration performed before surgery 
frequently fails to identify these metastases19. In addition, 

Table 2: Type and absolute number of side effects in patients and relatives during each stimulation test.
Calcium test Pentagastrin test Combined test

Patients
(n=11)

Relatives
(n=14)

Patients
(n=7)

Relatives
(n=8)

Patients
(n=10)

Relatives
(n=16)

Flushing 0 1 0 0 1 8
Faintness 0 1 1 0 0 0
Nausea 3 3 2 2 2 2
Weakness 1 2 0 5 2 3
Malaise 1 1 0 0 1 0
Numbness 2 2 0 1 0 2
Abdominal discomfort 1 0 1 4 0 5
Angina/palpitations 0 1 1 1 0 0
Burning sensation 10 9 5 2 10 15
Tachycardia 0 0 0 1 0 2
Dysarthria 0 0 0 0 0 1
Hunger 0 0 0 1 0 2
No side-effects 0 1 0 2 1 0

Table 3: Severity of side-effects recorded during all the stimulation tests in the 10 patients with medullary thyroid carcinoma 
and in their 20 first-degree relatives.

Stimulation test Without
side-effects

Severity
Mild Moderate Severe

Relatives Patients Relatives Patients Relatives Patients Relatives Patients
Combined 1 - 14 9 16 2 8 5
Calcium 1 - 9 4 2 12 6 2
Pentagastrin 2 - 5 2 5 4 5 5
Total number 4 0 28 15 23 18 19 12

Table 4: Duration of side-effects recorded during and after all the stimulation tests in the 10 patients with medullary thyroid 
carcinoma and in their 20 first-degree relatives.

Stimulation test
Time after the end of injection (min)* Duration of side effect 

(min)
0.5 1 2 3 4 5 0.5-1 ≥2

Combined 3 20 14 1 0 1 59% 41%
Calcium 1 4 10 0 2 0 29.4% 70.6%
Pentagastrin 0 3 8 0 4 0 20% 80%
Total number of side 
effects

4 27 32 1 6 1 43.7% 56.3%


