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Abstract. Somatostatin receptor imaging (SRI) was per- 
formed in five patients with known non-functioning pi- 
tuitary adenomas. To determine whether the pituitary up- 
take correlates with response to octreotide therapy, an 
uptake index (UI) was calculated. Pituitary adenomas 
were detected in all five patients. The UI was, respec- 
tively, 15.1, 3.7, 2.2, 2.2 and 2.2 (the UI calculated in 12 
normal subjects was between 1 and 1.9). Only the pa- 
tient with the highest UI (15.1) had a dramatic improve- 
ment in turnout volume and visual function in response 
to octreotide therapy. The UI might be a good predictive 
parameter of octreotide therapy efficacy in non-function- 
ing adenomas. 
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Introduction 

Somatostatin receptors have been shown both in growth 
hormone (GH)-secreting and thyroid-stimulating hor- 
mone (TSH)-secreting adenomas and in non-functioning 
adenomas in vitro and in vivo [1-8]. In addition, octreo- 
fide, the somatostatin analogue, may be effective in im- 
proving visual defects and occasionally in reducing tu- 
mour size in such patients. 

Since we have the opportunity to perform somatosta- 
tin receptor imaging (SRI), we checked a short series of 
five non-functioning adenomas which happened to have 
positive scintigraphic findings and tried to quantify this 
positivity by establishing an uptake index (UI) in order 
to investigate the relationship between this index and oc- 
treotide treatment efficacy. 

Correspondence to: I. Virgolini, Department of Nuclear Medicine, 
University of Vienna, W~ihringer Gartel 18-20, A-1090 Vienna, 
Austria 

Materials and methods 

Patients. Five consecutive patients, whose characteristics are given 
in Table 1, underwent scintigraphy with indium-111 pentetreotide 
(mIn-DTPA-D-Phel-octreotide, Mallinckrodt Diagnostica, Petten, 
The Netherlands) performed between October 1992 and March 
1993. All were women. None had clinical or hormonal evidence of 
acromegaly, TSH-secreting adenoma, Cushing's disease or prolac- 
tinoma. 

Patient 1 had GH levels (mean of three values) at 5.1 gg/1 
(normal < 5 gg/1) but the somatomedin C level was normal at 98 
gg/l (normal: 70-380 gg/1). All patients had normal or subnormal 
gonadotropin and glycoprotein hormone alpha-subunit levels. 

Imaging procedure. I 11 MBq of ~l ~In-pentetreotide was given as an 
IV bolus injection. Planar images were obtained with a double- 
head large field of view gamma camera (DHD Sopha Medical, 
Buc, France) equipped with medium-energy parallel-hole collima- 
tors. The pulse height analyser spectrometer was centered over 173 
keV with a window width of 20%. 

Digital images were recorded with a Sophy computer. Planar 
images of the head, both analogue and digital, were obtained 20 
min, 4 h and 24 h after injection. Acquisition parameters were as 
follows: 128x128 word matrix, 10 min/view. 

Uptake index. On the 24-h profile view, identical circular regions of 
interest were placed on the pituitary area and on hemispheric brain 
(background: mean of five areas). The UI was determined as the 
ratio of the pituitary activity to the hemispheric activityes (Fig. 1). 

In 12 normal volunteers (mean age 44 years), there was no vis- 
ualization of the pituitary area and the UI was below 1.9 for all 
subjects (range 1-1.9). The inter- and intra-observer variabiliy of 
the UI was less than 5%. 

Scintigraphy was considered positive if pituitary was visual- 
ized and if the UI was above 2. For patients, the inter- and intra- 
observer variabiliy in the UI was the same as for normal subjects 
(<5%). 

Other parameters. Various other parameters were employed: 
1. Visual acuity and fields using a Goldmann perimeter were 

checked. 
2. Tumour volume index (in cm 3) was obtained from contigu- 

ous 3-ram sections of magnetic resonance images, at the time of 
scintigraphy, by multiplying the largest transverse, vertical and 
anteroposterior diameters in cm 3, as previously described by Lah- 
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Table 1. Patients' characteristics 
Patient Sex/ Clinical Hor- Previous ICC Prolactin a Volume 

year of signs mone treatment (gg/1) index a 
birth (year) profile 

1 F A, G (1980) NF TS (1984) GH 1.3 13.9 
1955 VD (1984) PRL 

VD (1992) 

2 F A, VD (1959) NF TF (1959) Not 3.7 54.4 
1931 VD (1965) RT (1964) available 

Epilepsy CB (1992) 
(1987) 

3 F A, G, VD NF TS (1991) Negative 25.4 9.7 
1962 (1991) BC (1992) 

4 F A, G, VD NF None Negative 60.9 17.9 
1954 (1992) 

5 F Headaches NF None FSH 12.2 14.7 
1916 VD (1993) 

A, Amenorrhoea; G, galactorrhoea; VD, visual defects; TS, transsphenoidal surgery; TF, 
transfrontal surgery; RT, radiotherapy; BC, bromocriptine; ICC, immunocytochemistry 
a At the time of scintigraphy 

Fig. 1. Example of index uptake calculation in patient 2 

lou et al. [9]. During the follow-up, variation in tumour volume 
was considered significant when it reached 20% or more. 

3. In the four available adenomas, immunocytochemistry was 
performed as stated elsewhere [9]. 
Octreotide treatment protocol. Patients 1-4 were treated subcuta- 
neously with octreotide 0.1 mg t.i.d, for 2 months, and then with 
0.2 mg t.i.d, for 7 months (patient 1), 0.1 mg t.i.d, for 6 months 
(patients 2 and 3) or 0.05 mg t.i.d, for 1 month (patient 4). Patient 
5 was not treated with octreotide, but was operated on. 

Results 

At baseline the five patients had positive scintigraphic 
results. Pituitary was always seen as early as 20 min, but 
visualization was better at 24 h. The UI at 24 h was at 
least 2.2. However,  the imaging signal intensity and the 
UI  differed f rom one case to another (Table 2). 

Within 1 month  of  octreotide treatment the fol lowing 
results were seen (Table 2): The clinical condit ion of  pa- 
tient 1 improved dramatically, with a significant de- 

crease in both tumour  volume and UI. Patient 3 wors- 
ened clinically, with no significant change in either tu- 
mour  volume or UI. Patient 4 did not improve clinically 
while the UI  decreased. Patient 2 did not improve. 

Octreotide treatment was continued in three patients: 
In patient 1 visual improvement  was maintained and 
there were further decreases in tumour  volume (-33% 
and - 3 6 %  at 3 and 9 months)  and UI  (-68% and -72%) .  
There was no significant change in either visual function 
or tumour  volume in patient 2. No further deterioration 
occurred in the visual function of  patient 3, whose  tu- 
mour  shrinkage did not reach (but was close to) signifi- 
cance at 3 months (-19%). 

Discussion 

Somatostat in analogues labelled with either 123I or 111In 
allow SRI, which has been reported to be positive in 18 
out o f  36 cases (50%): 2/8 cases o f  Faglia et al. [8] 
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Table 2. Data before (B) and after (A) 1 month of oc~reotide 
therapy 

Patient Visual acuity visual fields Volume Uptake 
(in tenths) index index 

Left Right 

1 B 04 10 Defective 
A 08 10 Normalised 

2 B 10 10 Normal 
A Unchanged Normal 

3 B 10 10 Defective 
A 10 08 Left: unhanched 

Right: slightly 
worsened 

4 B 10 09 Defective 
A ND ND Unchanged 

5 B <102 08 Defective 

13.9 '15.1 
9.8 (-23%) 8.3 

(-45%) 

54.5 2.2 
48.7 (-14%) 2.2 

9.7 2.2 
9.4 2.4 

10.4 3.7 
11.8 (+13%) 2.8 

(-24%) 

14.7 2.2 

ND, Not done 

12/16 cases of Krenning et al. [4] and 4/12 cases of 
P16ckinger et al. [11]. In this preliminary series of five 
patients, all had positive SR images. 

Octreotide, the somatostatin analogue, has previously 
been employed in the treatment of non-functioning 
adenomas [10]. Its efficacy has been evaluated on the ba- 
sis of visual improvement and tumour shrinkage. 

Visual improvement. With regard to patients treated for 1 
month or more, an improvement has been reported in 24 
[12-19], no change in 29 [12-14, 16, 17, 19] and deterio- 
ration in six [15, 16, 19]. Including our four patients, an 
improvement occurred in 40%, no change in 49% and de- 
terioration in 11% of the cases. However, visual function 
may be improved by octreotide in patients harbouring tu- 
mours not known to have somatostatin receptors [20, 21]. 
In addition, one patient with negative scintigraphy had 
visual deterioration during octreotide treatment [14]. On 
the other hand, our patient 3 had an SRI-positve tumour 
but showed deterioration of visual function while being 
treated with octreotide. The visual effect of octreotide 
thus might not necessarily be mediated by somatostatin 
receptor involvement but rather might be due to an-as yet 
unknown vascular or neuronal mediation mechanism [21]. 

Tumour shrinkage. The tumour shrinkage effected by 
somatostatin analogues is probably due to somatostatin 
receptor involvement [22]. Shrinkage by at least 20% has 
been reported in ten cases [8, 11, 15, 16, 19]; no signifi- 
cant change occurred in 52 [8, 11, 12, 14-16, 18, 19, 23] 
(and there was) an increase in nine [8, 11, 15, 19]. In- 
cluding the present four patients, shrinkage was achieved 
in 15%; there was no change in 73%, and tumour growth 
occurred in 12% of the cases. 
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Scintigraphy has been used to ascertain tumour size 
in only 25 patients receiving octreotide therapy, includ- 
ing the present cases. Three of the four tumours which 
shrank [17], the two adenomas which grew [11, 17] and 
eight of the 19 tumours which did not change in size [11, 
14, 17] were SRI-positive. One SRI-negative adenoma 
shrank [11], which raises the question of the relevance 
of scintigraphy, or even of an other mechanism [3] of 
shrinkage unrelated to somatostatin receptor involve- 
ment. The fa~t that two SRI-positive adenomas grew 
during octreotide therapy could be due to defective 
somatostatin receptors or to abnormal post-receptor 
events since it has been shown that there may be para- 
doxical responses to somatostatin, such as an increase in 
the intracellular calcium content of some non-function- 
ing adenomas [7]. 

On the basis of our short preliminary study with scin- 
tigraphy, the UI appears to be promising since the three 
patients with the lowest indexes did not show any benefit 
from octreotide treatment, whereas the patient with the 
highest UI (15.1) had an impressive improvement in 
both visual defects (within a few days) and tumour vol- 
ume, which had shrank by 36% after 9 months of octreo- 
tide therapy. Interestingly this tumour was a silent GH 
and prolactin containing adenoma which was not acces- 
sible to bromocriptine treatment. 

In conclusion, somatostatin receptors of non-function- 
ing adenomas can be easily visualized by scintigraphy 
with lI~In-pentetreotide. Quantifying scintigraphy might 
be more predictive of octreotide efficacy provided our 
preliminary data are confirmed by larger series. Howev- 
er, the possibility to tumour growth during treatment 
with somatostatin analogues cannot be ruled out, and 
very careful management is required. 
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