PROCEEDINGS OF THE GERMAN SOCIETY
FOR NEUROSURGERY

MODERN ASPECTS OF NEUROSURGERY

VOLUME 4

I. THE PERIPHERAL VISUAL PATHWAY
II. PITUITARY TUMORS

IIl. VARIA

PROCEEDINGS OF THE 23rd ANNUAL MEETING HELD IN
HAMBURG, SEPTEMBER 25-27. 1972

Editors

H. KUHLENDAHL, Diisseldorf
M. BROCK, Hannover

D. LE VAY, Withyham /Sussex
T. J. WESTON, Ferring/Sussex

@

1973

EXCERPTA MEDICA AMSTERDAM

—_—

AMERICAN ELSEVIER COMPANY, INC. NEW YORK



© Excerpta Medica Foundation, 1973

All rights reserved. No part of this publication may be reproduced, stored in a retrieval
system or transmitted, in any form or by any means, electronic, mechanical, photocopying,
recording or otherwise, without permission in writing from the publisher.

International Congress Series No. 306

ISBN Excerpta Medica 90219 0249 4

ISBN American Elsevier 0444 15104 4

Library of Congress Catalog Card Number 73-152681

Bﬂyerische
S‘.aac“ts:ib\iothek
nanchen

Publisher

Excerpta Medica

335 Jan van Galenstraat
Amsterdam

P.O. Box 1126

Sole Distributors for the U.S.A. and Canada
American Elsevier Publishing Company, Inc.
52 Vanderbilt Avenue

New York, N.Y. 10017

Printed in The Netherlands by N.V. Drukkerij Trio, The Hague



THE GERMAN SOCIETY FOR NEUROSURGERY

President 1972
Hans Kuhlendahl, Diisseldorf

Vice-President

Kurt Schiirmann, Mainz

Secretary

Wolf Schiefer, Erlangen

Treasurer

Helmut Penzholz, Heidelberg



CONTENTS

H. KUHLENDAHL: Preface . . . . . . . . . . . . . ..o

I. THE PERIPHERAL VISUAL PATHWAY

A. Hopr: Anatomy of the peripheral (infrageniculate) visual pathway e e e e

CH. BAUMANN: Physiology of the lower visual pathway . . . e e e e e e

L. GErHARD: Neuropathology of the peripheral visual pathway e e e

E. AULHORN: Visual field defects in sellar and parasellar processes. . . . . . . .

A. Huser: Differential diagnosis of disc swelling . . . . . . . . . . . . . ...

F. MARGUTH: Symptomatology of space-occupying lesions in the area of the sella
TUFCICA . . . v v v e e e e e e e e e e e e e e e e e e e e e e e e

A. Nover: Inflammations, vascular diseases, and arachnitis in the region of the pe-
ripheral visual pathway (summary) .

A. TANZzER: The radiological diagnosis of Iesnons of the perlpheral v:sual tract

K. von WiLD and H. Rur: Diagnostic problems and errors in suprasellar meningiomas

M. Samii: Visual disturbances caused by a low located optic chiasm . .

H. BRENNER and G. PeEnDL: Neuro- ophthalmologlcal non-hemorrhagic compllcatlons
of intracranial aneurysms e e e e e e e e e e e e e e e

F. LoEw and G. KREMER: Operatlve proccdures in the sellar and parasellar reglon
(tumors, opto-chiasmatic arachnoiditis)

R. SeiTz: Traumatic lesions of the optic nerve and dlﬁerentlal dlagnOSlS of optlc nerve
atrophy .

U. MULLER, W, BETTAG and F ROMER The operatlve care of traumanc optlc Iesnons

N. KLuG: Penetrating orbitocerebral injuries .

II. PITUITARY TUMORS

P. C. ScriBa: Endocrinology of the hypothalamus and the pituitary gland . . . . .

R. FaHLBUscH: Endocrinology of pituitary tumors .

FRrR. ENGELHARDT: The influence of the hypothalamus on adenohypophyseal neoplasms

C. R. PickARDT, F. ERHARDT, R. FAHLBUSCH, J. GRUNER and P. C. ScriBa: The diag-
nostic significance of the stimulation of TSH secretion by administration of thyro-
tropin releasing hormone (TRH) in diseases of the hypothalamus and pituitary .

U. HacuMEIsTER : Ultrastructural aspects of anterior pituitary tumors . . . . . .

A. M. LanpoLT: The oncocytoma, a new histological type of pituitary adenoma (sum-
mary) . . . . .

W. SAEGER: Light and electron mlcroscoplc studles of pltunary adenomas from patlents

vil

vi

83
90
96

105
108

116



with acromegaly correlated with the plasma level of growth hormone

H. HirscHBIEGEL and W. IscHEBECK: Expansive extradural growth of ptlultary ade-
nomas. . .

H.-E. CLAR and F ROMER Methods of dmgnosrs of parasellar processes of the base of
the skull . .

L. GERHARD, V. HENSELL andV REINHARDT Dystoprc pmealoblastomas

H. ALTENBURG, H. WALDBAUR and F. WoLF: Brain scan findings in cases of sellar and
suprasellar tumors

R. KauTtzKky and D. LUDECKE Expertences wrth the transsphenordal approach to the
hypophysis .

W. Piotrowskli, H. PENZHOLZ and K PISCOL Indrcattons and chorce of surgrcal
procedure for pituitary tumors .

H. W. Pia: Transfrontal transsphenoidal operatlon on the pltu1tary gland .

T. RIECHERT: The combined open-stereotactic transsphenotdal operation on tumors of
the hypophysis .

T. ScHARPHUIS, E. HALVES and TH GRUMME The subfrontal and transethmordal
approach applied to hypophysectomy .

H. Rur, K. voN WILD and M. NEUBAUER: Follow up studles on 33 cranlopharyngro-
mas and 95 cases of chromophobe and acidophil prtultary adenomas after treatment
by transfrontal operation. .

O. GrATZL and R. FAHLBUSCH: Cryohypophysectomy in connectron wnth transsphenor-
dal surgery of pituitary adenomas .

H. BReNNER and F. Bock : Possible mechamsms explammg postoperatlve vrsual defects
following extirpation of suprasellar meningiomas . . .

F. MuUNDINGER and W. BRAUN: Stereotactic interstitial Cune therapy of plturtary
adenomas: a long-term follow-up study of up to 12 years

K. voN WILD, P. RG6TTGER and W. KRUCKE: Recurrent adenoma of the adenohypophy-
sis in connection with polyadenomatosis of endocrine glands, pheochromocytoma
and alopecia totalis .

H. NOWAKOWSKI: Indtcatlons therapeutrc value and results of hypophysectomy

W. KRENKEL: Craniopharyngiomas . .

H. ZimMERMANN, H. G. SoLBACH and W, WlEGELMANN Pre- and postoperatrve hor-
mone substltutlon in pituitary tumors .

D. LUpeckE, H. FRAEM and H. D. FREISENHAUSEN Pathophysrology and therapy of
diabetes insipidus after operations in the region of the hypophysis .

H. D. FreiseNHAUSEN and H. FrRanM: New aspects of the pathogenesis and therapy of
diabetes insipidus . O e

11I. VARIA

R.-I. KaHL, M. Samii and H. WiLLEBRAND: Clinical results of perineural fascicular
neurolysis .

H. PENzHOLZ: Comments on the treatment of perlpheral nerve lnjurles wrth homolo-
gous nerve grafts .

R. MUKE: Experiences with percutaneous cervrcal cordotomy

V. GRUNERT and M. SUNDER-PLASSMANN: Intraluminal occlusion of carotld cavernous
sinus fistulas using a Fogarty catheter . .

H. WaNDT, W. GoBiet and W. J. Bock: The advantage of frontal smng of the ventn-
cular catheter in atrioventricular shunt operations .

H. WaLDBAUR, W. GrRAF and St. KuNzE: Investigations mto the passage of the broad-
spectrum penicillin, carbenicillin, into the CSF .

W. WINKELMULLER and A. SPRING: The importance of dopamme rlch structures in the
midbrain for vigilance, motoricity and blood pressure regulation

K. RooseN, W. J. Bock, B. NIEDERMEIER, J. LIESEGANG and W. GROTE: Intraoperatlve
gas-analytical studies of the cerebral venous blood in cases of intracranial angioma

E. Markakis, M. Brock, G. Bock and H. Dierz: Respiratory changes of brain pulsa-

viii

117
122

124
129

133
135

142
146

148
150

152
162
165
168
175
180
184
191
197

203

207

213
215

219
225
227
231

235



tions after experimental increase of intracranial pressure . . .

J. HaMmer and E. ALBerTI: The effect of increased intracranial pressure on the venous
pressure in the sagittal sinus of the dog .

E. WEIGELIN: Discussion of paper by Hamer and Albertl

St. Kunze and W. Schierer: Central ventriculography with water-soluble resorbable
contrast media — experimental and clinical investigations .

N. NakavyaMa and S. WENDE: Value of magnification techmque in angular venography

F. ROMER, J. LIESEGANG and R. WINHELLER: A comparison of various methods for
localizing the level of cervical disc hernias .

Index of authors

239

244
249

251
257

261
264



ENDOCRINOLOGY OF THE HYPOTHALAMUS AND THE PITUITARY GLAND*
PETER C. SCRIBA

IT. Medizinische Klinik der Universitit Miinchen, Munich, Federal Republic of Germany

At present, the endocrinology of the hypothalamus and the pituitary gland has two main
aspects with respect to tumors of this region: (1) the observation of endocrine symptoms per-
mits the diagnosis of a tumor at an early stage, and (2) hormonal overproduction or defi-
ciency must be evaluated, since therapy by ablative or substitutive measures is of considerable
importance for the well-being and life expectancy of these patients.

PATHOPHYSIOLOGICAL CONSIDERATIONS

The rapidly growing information about the hormones of the hypothalamus and pituitary
gland has recently been reviewed ina textbook of pathophysiology (Scriba et al., 1972). Today,
the blood levels of the hormones of the human anterior pituitary (Table 1) are determined
radioimmunologically. Determination of the levels of growth hormone (GH) and of the
glycoproteohormones TSH, LH and FSH is most commonly carried out by endocrinologists.
The structures of the human glycoproteohormones are not yet fully analyzed; their subunits
« and 2 (Table ) are just gaining attention as pathogenic factors and for diagnostic questions,
whereas the human pituitary proteohormones, except for prolactin, have been synthesized.

Since the posterior pituitary is the subject of further communications during this conference,
it may be permitted just to mention briefly the functional separation of the secretion of anti-
diuretic hormone (ADH) and thirst. Table IT gives a summary of dissociated and combined
disturbances of ADH secretion and thirst.

In recent years the concept of hypothalamic hypophyseotropic hormones has been introduced
into clinical endocrinology. In Table [1I the releasing and inhibiting factors so far known are
reported, together with the structures of 4 of these factors. Synthetic TRH (thyrotropin
releasing hormone) and LH-RH (LH releasing hormone) have recently been employed for
diagnostic and therapeutic purposes.

The secretion of the hypophyseotropic hormones is itself influenced by hypothalamic
catecholamines (neurotransmitters). Kamberi et al. (1971) have shown by in vitro and in vivo
experiments that dopamine stimulates LH secretion in rats via increased LH-RH secretion.
In man L-dopa must be used since L-dopa, in contrast to dopamine, can cross the blood-brain
barrier and serves as a precursor for dopamine and norepinephrine. Intravenous injection of
L-dopa in patients does not increase the LH levels, as expected from animal experiments
(Souvatzoglou et al., 1973). There is, however, a marked increment in growth hormone levels,
presumably due to increased secretion of hypothalamic GRF after giving L-dopa intra-
venously. On the other hand, prolactin levels are diminished by L-dopa (Malarkey et al.,
1971), apparently because of increased secretion of prolactin inhibiting factor (PIF). With
PIF deficiency increased prolactin secretion is observed (Turkington et al., 1971), as neuro-
surgeons are well aware from the galactorrhea that follows pituitary stalk section.

In Figure 1 a scheme is given of the vertical functional relations between the groups of

* Supported by the Deutsche Forschungsgemeinschaft (SFB 51).
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TABLE I

Human anterior pituitary hormones

Symbol Name Molecular  Amino acids Carbohy- Biological assay Normal* plasma values Plasma half-life
weight drate Biological Radioimmuno-
(%) assay assay

a. Proteohormones:

ACTH Adrenocortico- 4600 39 — Corticosterone 0-5 pU/ml < 1-50 pg/ml Exogenous
tropic hormone, secretion into (9 a.m.) (8-10 a.m.) 5-13 min;
corticotropin the adrenal vein endogenous longer

of hypophysecto-
mized rats

3-MSH Melanocyte sti- 2700 22 — Pigmentation of ? 20-110 pg/ml ?
mulating hormone frog skin

HGH = Human growth 21500 190 _— Epiphyseal ? < 1-5 ng/ml Endogenous

STH hormone = cartilage of 50 min
somatotropin tibia, hypophys-

ectomized rats
HPr Prolactin 22550 198 — Pigeon crop ? 20-37 ng/ml 30 min
(ovine)

b. Glycoproteohormones :***

TSH Thyroid 25000 x 96 15 131]_secretion 166 U/ml 0.6-4.2 Exogenous 68
stimulating (bovine) 5113 of mouse thyroid ? wU/ml min; endogenous
hormone 90-130 min

FSH Follicle 32000 ? 15 Augmentation of — 4 mIU/ml** Initial phase 4 hrs
stimulating (ovine) HCG effect on
hormone rat ovaries

LH = Luteinizing 30000 o 96 18 Ascorbic acid — 13 mIU/ml** Initial phase

ICSH hormone = (ovine) 3120 depletion, 1-2 hrs
interstitial cell ovaries
stimulating
hormone

* Normal plasma values depend on the definition of normal conditions: hour of the day, nutrition, age, sex and other factors have substantial influences.
** Values for normal young men in mIU IRP-2-HMG/ml serum; cyclic patterns are observed in women.
*** Glycoproteohormones have two chemically different subunits (M ~ 15000). Recombination experiments revealed that TSH-«, FSH-x and LH-« may be
substituted; therefore the 3 subunits determine biological and immunological specificity. The amino acid sequences of LH-o, LH-8 (ovine), of TSH-x,
TSH-#(bovine) and the structure of the carbohydrate units of HCG-« and HCG-f are published; the carbohydrate units of the glycoproteohormones are
linked to aspartic acid.

(From Scriba et al., 1972.)
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ENDOCRINOLOGY OF HYPOTHALAMUS AND PITUITARY GLAND

TABLE 11

Disorders of ADH secretion and thirst

ADH secretion Thirst

Clinical manifestations

Absent Normal
even after induction of hyper-
natremia by water deprivation

Classic diabetes insipidus
(polyuria and polydipsia)

Elevation Normal ‘Diabetes insipidus’, urinary
of ‘osmotic threshold’ for ADH osmolality increases only after
release marked hypernatremia
Normal Decreased or absent Adipsia,

hypernatremia without polyuria
Elevation Decreased or absent Hypernatremia,
of *osmotic threshold’ for ADH syndrome of hypodipsia and
release ADH-reset
Absent Decreased or absent Severe hypernatremia without

even in presence of hypernatremia

Normal Increased,
decreased osmotic
threshold for thirst

Inappropriately increased Normal

polyuria, adipsia

Primary polydipsia,
psychogenic polydipsia has to be
differentiated

Hyponatremia

SIADH, syndrome of inapprop-
riate ADH secretion
(Schwartz-Bartter)

(After Mahoney and Goodman, 1968.)

TABLE 111

Hypophyseotropic hormones* — ‘releasing factors’

Hypophyseotropic hormone

Structure

CRF = Corticotropin releasing factor
MSH-RF = MSH releasing factor

MIF = MSH inhibiting factor

GRF = GH releasing factor

GIF = GH inhibiting factor

PRF = Prolactin releasing factor
PIF = Prolactin inhibiting factor
TRF = Thyrotropin releasing factor
LRF = LH releasing factor

FRF = FSH releasing factor

Pro-Leu-Gly-NH,
Val-His-Leu-Ser-Ala-Glu-Glu-Lys-Glu-Ala?
pyro-Glu-His-Pro-NH,
pyro-Glu-His-Trp-Ser-Tyr-Gly-Leu-Arg-Pro-
Gly-NH,

* Instead of the abbreviation RF (releasing factor) RH may be used, e.g. TRH = thyrotropin

releasing hormone.
(From Scriba et al., 1972.)
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Fig. 1. Regulation of anterior pituitary hormone secretion. (From Scriba et al., 1972.)

hormones briefly discussed above. Hypothalamic catecholamines and hypophyseotropic
hormones, together with the glandotropic hormones of the anterior pituitary, regulate the
secretion of the peripheral target glands. The free, non-protein bound, i.e.biologically active,
component of the hormones of the peripheral target glands is the parameter regulated by the
glandotropic hormones ACTH, TSH and gonadotropins. Measurable alterations in the
vertical hormonal axes serve for the regulation of the free peripheral hormones.

Tumors of the hypothalamic-pituitary region may lead to a deficiency in hypophyseotropic
hormones, with consequent hypopituitarism, or alternatively may directly produce a deficient
secretion of pituitary hormones with secondary insufficiency of the target glands (Fig. 1). In
contrast to these forms of hypopituitarism in cases of inactive tumors, hormonal over-
production is found in hormonally active tumors: thus, the growth hormone excess of a
pituitary adenoma causes acromegaly, while hamartomas of the tuber cinereum may produce
pubertas praecox by increased LH-RH secretion.
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ENDOCRINOLOGY OF HYPOTHALAMUS AND PITUITARY GLAND

DIAGNOSTIC IMPLICATIONS OF TESTS FOR HYPOTHALAMIC
AND PITUITARY FUNCTION

This section briefly reviews the information which neurosurgeons may obtain from examina-
tion of hypothalamic and pituitary function. Table 1V summarizes horizontally the site of
action and vertically the effective scope of the endocrinological methods.

In clinically evident hypopituitarism the determination of basal levels of pituitary and target
gland hormones will not always reveal subnormal values. This is for methodological reasons,
since the analytical procedures do not always permit a distinction between the wide normal
ranges of controls and the lowered values of these patients. Thus, in cases of complete or
incomplete ‘panhypopituitarism’, normal or subnormal basal hormone levels may be found.
Therefore, as a general endocrinological rule, stimulation tests are employed for the diagnosis
of insufficiency states and suppression tests for hormonal overproduction states.

Stimulation tests are available for the examination of disorders of the hypothalamic-
pituitary region. These act on the site of the hypothalamus and on the anterior pituitary. The
technical problems of all these tests have recently been discussed at length in the endocrino-
logical textbook of Labhart (1971) and will not be dealt with here. As a first example the
insulin hypoglycemia test (Table IV) will be mentioned, in which the control person reacts
with an increased secretion of growth hormone. This test is of particular value in the diagnosis
of pituitary insufficiency, as discussed by Fahlbusch during this meeting (pp. 90-95). The
same procedure, the insulin hypoglycemia test, also provides a means to test the CRF-ACTH-
cortisol axis and to assess the ability of a patient to tolerate stressful situations.

A decreased response to this test may be due to an insufficiency at one or more of the levels
mentioned, namely hypothalamus, adenohypophysis or adrenal gland. In this case lysin-
vasopressin is used as a corticotropin releasing factor (CRF) for further eludication. A
positive response to lysin-vasopressin, i.e. increase of radioimmunologically determined
ACTH levels or of cortisol levels, reveals intact corticotropic function of the adenohypophysis
and locates the disorder in the suprasellar region. Lysin-vasopressin may also be used for the
differential diagnosis of Cushing’s syndrome, since no response is found in cases caused by
adrenal tumors in contrast to cases of hypothalamic-hypophyseal origin (Scriba et al., 1972).
The CRF-ACTH-cortisol axis is, however, only of limited value for the differentiation
between hypothalamic and hypophyseal disorders, since only a small proportion of patients
with tumors in the hypothalamic-hypophyseal region have secondary adrenal insufficiency.

In the next axis (Table I'V) synthetic TRH is used for the stimulation of TSH secretion by the
adenohypophysis. This test provides information about the suprasellar extension of pituitary
tumors (Pickardt et al., This Volume, pp. 105-107). However, no means yet exist for specifically
stimulating the secretion of endogenous TRH, as antithyroidal drugs — and other inhibitors
as well, e.g. Metopirone (Table IV) — act on the adenohypophysis and the hypothalamus
simultaneously. Synthetic LH-RH has recently been employed to stimulate the secretion of
both gonadotropins (LH, FSH) at the pituitary level, whereas clomifene apparently acts via
increased secretion of hypothalamic endogenous LH-RH. The clomifene stimulation test has,
however, the disadvantage of a lag time of some days (Souvatzoglou, personal communica-
tion).

After these considerations we have briefly to come back to the tests for secretion of the
directly acting adenohypophyseal hormones GH and prolactin. In addition to the insulin
hypoglycemia test (1.a.) it is possible to stimulate growth hormone secretion at the hypothala-
mic level using intravenous L-dopa injection (Souvatzoglou et al., 1973), which at the same
time lowers the prolactin levels (1.a.). Since TRH stimulates the secretion of prolactin as well
as of TSH, the former hormone may be checked at both the hypothalamic and the adenohypo-
physeal level.

The aims of endocrinological examination of patients with hypopituitarism may be summa-
rized as follows:

Detection of hormonal deficiencies and estimation of the necessary substitutive therapy.
Assessment of stress tolerance.

Differentiation of hypothalamic and adenohypophyseal hypopituitarism.

. Differentiation of primary and secondary insufficiency of target glands.

. Stimulation tests at the hypothalamic and hypophyseal levels may in addition provide

AL =
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TABLE 1V

Site of action and effective scope of endocrinological methods for the investigation of hypothalamic and pituitary disorders

1. Basal hormone levels

Determination of (glandotropic) anterior
pituitary hormones
Determination of peripheral hormones

2. Stimulation tests
Stimulation of the axis hypothalamus-
pituitary-peripheral gland

Withdrawal of peripheral hormones =
stimulation of hypothalamus-pituitary

Stimulation of the anterior pituitary with
hypophyseotropic hormones

Stimulation of peripheral glands with
glandotropic hormones

3. Suppression tests

Hypothalamus-pituitary

ACTH

Cortisol
(circadian rhythm!)

Insulin
hypoglycemia

Metopirone
Lysin-vasopressin
(as CRF)

ACTH
stimulation test

Dexamethasone

TSH

Thyroxine,
triiodothyronine

Antithyroid drugs

TRH

TSH
stimulation test

LH, FSH

Testosterone,
estrogens,
progesterone

Clomifene

(Anti-androgen)

LH-RH

HCG
stimulation test

Ts suppression test —

Growth hormone

Insulin, hypo-
glycemia, arginine,
L-dopa

Oral glucose
tolerance test

Prolactin

Phenothiazine 4
L-dopa |

TRH

(Ergot-alkaloids)

(From Scriba et al., 1972.)
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ENDOCRINOLOGY OF HYPOTHALAMUS AND PITUITARY GLAND

information about the suprasellar extension of pituitary tumors.

Finally, suppression tests must briefly be mentioned (Table IV), as these are used in cases with
hormonal overproduction (Fahlbusch, This Volume, pp. 90-95). Oral glucose tolerance tests
suppress growth hormone secretion in normals and in chemical diabetes. In view of the multi-
plicity of factors that stimulate growth hormone secretion (Scriba et al., 1972), and taking
borderline cases into account, the GH suppression test by oral glucose loading is of importance
in the diagnosis of acromegaly. Absent or paradoxical GH responses to the tests (oral glucose
tolerance, arginine tolerance, insulin hypoglycemia) demonstrate the functional autonomy
of growth hormone producing adenomata of the adenohypophysis. In general, these tests are
of particular importance for the assessment of the success of therapeutic measures in cases of
hormonally active tumors.

REFERENCES

KAMBERI, 1. A, MicaL, R. S. and PorTeR, J. C. (1971): Hypophysial portal vessel infusion: in vivo
demonstration of LRF, FRF and PIF in pituitary stalk plasma. Endocrinology, 89, 1042.

LABHART, A. (1971): Klinik der inneren Sekretion, 2nd ed. Springer, Berlin-Heidelberg-New York.

MAHONEY, J. H. and GoopmaN, A. D. (1968): Hypernatremia due to hypodipsia and elevated
threshold for vasopressin release. Effects of treatment with hydrochlorothiazide, chlorpropamide
and tolbutamide. New Engl. J. Med., 279, 1191.

MALARKEY, W. B., Jacoss, L. S. and DauGgHADAY, W. H. (1971): Levodopa suppression of prolactin
in nonpuerperal galactorrhea. New Engl. J. Med., 285, 1160.

ScriBa, P. C., VoNn WERDER, K. and ScHwaRrz, K. (Eds) (1973): Hypothalamus und Hypophyse.
In: Klinische Pathophysiologie, 2nd ed., p. 266. Editor: W. Siegenthaler. Thieme, Stuttgart.

SOUVATZOGLOU, A., VON WERDER, K. and BoTTERMANN, P. (1973): The effect of intravenous L-dopa
on GH and LH-levels in man. Acta endocr. (Kbh.), 73, 259.

TuRKINGTON, R. W., UNDERWOOD, L. E. and VAN WIK, J. J. (1971): Elevated serum prolactin levels
after pituitary-stalk section in man. New Engl. J. Med., 285, 707.

89



