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of the beam inude the head by use of a radwactive
beam Thie will make 1t teauble ta stop the heam
accuratelh at the appropnate depth in the central
nenous system an the head Carbon-11.10n heams,
tar eaample  proside the potentat of accbirate po-
sthiomag not avalahle with helium or protons To-
bras and Chatterjee demonstiated that radioactive
carhor 1Y aucler compeine about 1% ot the total
carhonaon heam emiting pasitrons with a halt-life
o1 205 min These positrons are detedted with a
speaiath coanstructed gamma camera Recent studies
have made it pasable to torm a small beam of pure

PITUITARY IRRADIATION PROGRAM

tarhan-11 particles which permit determination of
the slapping pointe in an absarher with an accuracy
of 1 mm In one posable scheme lor delivenng local
lesions 1n the hrain via radinactive heavy parhicie
beams, the pastron camera would ronhinually mon-
vor the precise kacation of the stopping points of
the beam in the patient’s head. The data would be
fed back on-line to a vanable absorber controliing
the range penetration of the beam, therebv tully
controliing the locatron and depth dose of the car-
bon beam.

lohn A_Linfoot, Peter Linfoot, Jacob 1. Fabrikant, jeanetle Nakagawa, and Tokuko Saito

The alpha particle pituitany srradiation program

continges 1o be a major research project at Donner’

Pavihion A study to determine the incidence ot hy-
prrprotactinemia 1 a large senies of ac.ymegalic
suhjects was undertahen The relationships between
ptasma levels of growth hormone and prolactin, sel-
lar volume, duraticn ot acromegaly. and age at ime
o1 evaludtion were imvesugated

An examination of 179 acromegahic patients re-
vealed a high inaidence ot hyperprolactinemia rep-
resenting either mixed or multiple pituitary tumors,
Prolacun d2terminations were made on  fasting
plasma samples previously assaved tor growth hor.
mone Results indicaied a 40% inaidence of hyper-
prolactinemia in this senies. Patients are dvided into
two groups: Those without prior tréatment ond
thuse having had unsuccesstul prior surgery. The
expected positive correlation between sellar vol-
ume. as delined by di Chiro and Nelson,' and
growth hormone was observcd Sellar volume and
prolactin did not correlate we. . nor was there a
relaionship between prola.ti~ and growth hor-

mone. There was a ncgative correlation for both
prolactin and growth hormone 1n the nonsurgical
patie.ats. Duration of disease had httle relahonship
to hormone levels. The mean prolactin levels tor
nonsurgical males was 15.85 ng ml compared to
27.54 ng'ml for nonsurgical females. Mean prolactin
values for the surgical group were 23.44 ng'mi and
17.78 ng mi 1or males and females. respectively. Dif-
ferences 1n prolactin values between nonsurgical
and surgical groups were insignificant (see Table 1).
We concluded that: (1) The incidence of mixed tu-
‘mors in acromeRaly, as evidenced by hyperprolac-
tinemia, 1s the same for males and females. (2) The
incidence of hvperprolactinermia ts not higher in pa-
tients who have undergone prior surgery. (3) There
s no correlation between sellar size and the pres-
ence or absence of hyperprolactinemia. (4) The voi-
ume of the sella containing mixed or multiple tu-
mors is correlated to the growth hormone level
rather than 10 the prolactin level in acromegalic pa-
tients.

The follow-up of these patients to determine

Tabie 1 S1a1'stu dl analysis ot chnucal parameters in 179 acromegal patients to delermine incidence and relationshep of
Myperprolactinemia poior 1o treatment with aiphs partiche piuitan wradhahion

Nonsurgical INS) Surgucal ($)

N ma ey (78) temales 1601 © males (2) ternales (15)
log GH:volume 045 (p «.0.001 03)ip~ 0D 038 (p- 0052 0.42 (ns}

log PRi :volume - 008 (ns! 0290 0.27 tn) . 0.0% (ns)

fog PRi .log GH 0 16 (nv) -0.08 iny) 0.07 (ny) -0.2¢ (ns)

log GH:age 019 (nv) - 022 tns) 0.15 1ns) 0.2¢ ins)

log PRL -age -0.28 tp < 0.025) -027(p < 005 048 ip ~ 0.0V 0.45 (nsi

fog GH:duration 0.08 ins) -0.08 (ns) T -0 1Vimg) .= 0.Y0 (ns}

log PRL duretion -0.08 (ns) -0 M ip« 0005 0.24 iny) -~ 0.40 (N3}
= p>005
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the long.term benefits and side effects of pituitary
irrachation continues to be of major research inter.
2y

RECENT ADVANCES IN PITUITARY RESEARCH

John A. Linfoot and John 1. Lyman

"1t has been previoush determined that the low
Bragg-peak to-plateau 1atio of helium 1ans’ largely
ehiminates helium 1ons av a source of Bragg-peak
high energy radiaion necessary for rapid destruc-
hian ot normal pituitan tissue 1N man. Heavy 1ons
available at the Bevalac. however, such as carbon

i“Cr and neon (“Nei, have this potential trologieal

advantage .’ Using heavy ions and the Bragg peak.
single or multiple laminar lesions or larger lesions
using the spread peak should produce focal or total
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destruction 01 narmal or abnormal: pituttary tissue
because of this rachation’s high refative biological
effeciveness (RBE). The spatial loralization of hor-
mone secreting cells within the pituitary ot primates!
and man* offers a physiological paramelter to deter-
mine the eftects ot localized radiation on the prtur-
tary 1n wivo.

Whii> 910 MceV hehium ons have been highly
successful in treating hormone-secreting peituitary
tumors, e.g.. those associated with acromegaly.
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figure 1 Changes in mesn maximum thyrosd-stimulating hormone (TSH) responses in Cynomoigus monkeys bedore and

250 MeV:amy “C uradation of the pituitary. Pharmax ologw al shmulation of the pituitary peptde was produced using
releasing hormone (TRH) admumstered by raped iniravenous wyection
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