Clinical Neurology
and Neurosurgery

Clinical Neurology and Neurosurgery 109 (2007) 63-70

www.elsevier.com/locate/clineuro

Case report

Classical pituitary tumour apoplexy: Clinical features, management
and outcomes in a series of 24 patients

Annie S. Dubuisson®*, Albert Beckers®, Achille Stevenaert?

% Department of Neurosurgery, University Hospital of Liege, Liége, Belgium
b Department of Endocrinology, University Hospital of Liége, Liége, Belgium

Received 7 October 2005; received in revised form 13 January 2006; accepted 16 January 2006

Abstract

We retrospectively analysed the incidence, clinical presentation, endocrinological and radiological findings, medical and surgical manage-
ment of pituitary apoplexy in our department (single-centre study), having a large experience in pituitary surgery.

Among 1540 pituitary lesions, 24 patients presented with pituitary apoplexy. Their charts were retrospectively reviewed. The symptoms
included headache (92%), nausea and vomiting (54%), visual deficit (50%), oculomotor paresis (54%) and/or an altered mental state (42%).
Skull X-rays (n = 14) demonstrated an enlarged sella turcica in all cases; CT-scan and/or MRI always revealed a sellar and suprasellar expanding
lesion. Panhypopituitarism was present on admission in 70% of the patients. Urgent therapeutic management included high-dose cortisone
treatment in all but one patients and CSF drainage in three. Three patients were treated conservatively. Nine patients were operated on rapidly,
within hours or a few days because of severe visual deficit and/or altered level of consciousness. Nineteen patients were operated by the
trans-sphenoidal approach; one of them required a second operation by craniotomy. There were two deaths related to the illness and one to
an ill-defined reason at 4 months. Among the other patients 95% made a good recovery. All but two patients required a substitutive treatment
with adrenal (83%), thyroid (68%), gonadal (42%) and/or growth (16%) hormones. The preoperative visual deficits recovered in all but one
patients (92%) whereas the oculomotor pareses improved in all but two patients (85%).

In conclusion, pituitary tumour apoplexy is a rare event, complicating in our series 1.6% of 1540 pituitary adenomas. Even in severe
cases, complete recovery is possible if the diagnosis is rapidly obtained and adequate management is initiated in time. Surgical results after
trans-sphenoidal approach are in the majority of cases very satisfactory.
© 2006 Elsevier B.V. All rights reserved.
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1. Introduction Among these patients, 24 presented with fulminating symp-
toms from ischemic or hemorrhagic infarction of the pituitary
mass. We present the detailed clinical picture of these 24

patients and discuss their management.

Pituitary apoplexy (PA) is one of the most serious, life-
threatening complications of pituitary adenoma. The term
PA should be reserved for those cases with the abrupt onset
of typical symptoms and signs including headache, nau-
sea and vomiting, visual disturbances, oculomotor paresis,
drowsiness, confusion and/or coma. From 1968 to 2004, 1540
patients were seen in our department for a pituitary lesion.

2. Materials and methods
2.1. Patient population

From 1968 to 2004, 24 cases of PA were retrospec-
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tively reviewed among 1540 pituitary lesions seen by the
senior author (AS). Data collected included the age and sex
of the patient, past medical history, clinical presentation,
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preoperative neurological, endocrinological and ophtalmo-
logical status, and postoperative outcome.

2.2. Endocrine evaluation

Standard blood evaluations were performed in emergency
in all patients (ionogram, glycemia, blood cell count, etc.).
Moreover, anterior pituitary functions were assessed in 20
patients. The following hormonal dosages were obtained:
serum prolactin (PRL), growth hormone (GH), insulin-like
growth factor (IGF1), thyroid stimulating hormone (TSH),
adrenocorticotropic hormone (ACTH), luteinizing hormone
(LH), follicle stimulating hormone (FSH), free thyroxine
(T4), free triiodothyronine (T3), serum cortisol and urinary
free cortisol. Dynamic endocrine testing was done in eight
cases using injection of thyroid releasing hormone (TRH),
luteinizing hormone-releasing hormone (LHRH) and insulin
tolerance test.

2.3. Radiological studies

Neuroradiological studies included skull X-rays in the
antero-posterior and lateral planes in 14 patients. Computer-
ized tomography (CT) was performed in 16 patients. Twelve
patients were studied by MRI. Angiograms were done in
seven patients and pneumoencephalograms in five before the
era of CT-scan.

2.4. Surgical procedure

Twenty-one patients were submitted to surgery, using the
trans-sphenoidal (n=19) and/or cranial (n=3) approaches.
The operative findings were collected from the operative note,
as well as the surgical therapeutic procedure.

2.5. Postoperative follow-up

Relief of preoperative symptoms and occurrence of post-
operative complications were noted from the charts. All
patients underwent a postoperative ophtalmological exam-
ination. A repeated endocrinological work-up was done at
7-10 days postoperatively. The yearly follow-up in the pitu-
itary diseases clinics was noted in the charts of 20 patients.

3. Results
3.1. Clinical presentation

There were 16 males and eight females, ranging in age
from 23 to 87 years (mean: 56). There were 25 episodes of PA,
including two episodes in a single patient. Six patients had
a known pituitary adenoma; two of them had been operated
on by a trans-sphenoidal (n=1) or cranial (n=1) operation,
respectively, 5 and 15 years before the apoplectic episode,
which thus developed in a recurrent adenoma. Another patient

had undergone bilateral adrenalectomy for Cushing’s disease
5 years previous to PA and developed a Nelson syndrome.
PA occurred in three patients with a prolactinoma a few
weeks after a treatment by cabergolin was started. Other pre-
disposing factors included arterial hypertension (n=4), Von
Willebrand disease (n = 1) and anticoagulant or antiaggregant
therapy (n=3).

The clinical data are summarized in Table 1. The most
common symptoms were headache (n =22), nausea and vom-
iting (n=13), visual disturbances (n=12, including two
patients with bilateral blindness), oculomotor pareses (n=13)
and/or decreased level of consciousness (n= 10, including
three comatous patients). A meningeal syndrome was noted
in four patients. A lumbar puncture done in two of these and
in three other patients revealed signs of subarachnoid haem-
orrhage (presence of 45-1170 red blood cells).

3.2. Endocrine evaluation

Fourteen of the 20 studied patients were found to have
panhypopituitarism; three patients had a partial pituitary
insufficiency (gonadotroph, 1; gonadotroph + thyreotroph, 1;
thyreotroph + corticotroph, 1) and three other patients had no
insufficiency. None had diabetes insipidus. Two patients had
mild hyponatremia.

3.3. Radiological studies

On skull X-rays, the sella was enlarged in all (n=14)
patients with erosion of the sellar floor and dorsum sellae
in two cases. CT-scan was performed at day 1 in five cases,
at days 2—4 in five cases, at days 6—7 in two cases, between
weeks 2 and 4 in three cases and beyond 1 month in the last
two cases. It visualized a sellar lesion in all 16 studied cases
and a suprasellar extension in 14 cases, which appeared pre-
dominantly hyperdense in 13 cases, isodense in two cases
examined at days 6 and 12 and hypodense in one case exam-
ined on day 20. MRI performed at day 1 (two cases), between
days 3 and 7 (five cases), between days 13 and 25 (three
cases) and at month 3 (one case) showed an intra- and supra-
sellar expanding mass in all studied cases (Figs. 1 and 2).
The largest diameter of the lesions ranged between 15 and

Table 1
Clinical presentation of 24 patients with pituitary tumour apoplexy
N %

Acute headache 22 92
Nausea/vomiting 13 54
Visual deficit 12 50
Oculomotor deficit 13 54

Complete III palsy 9

Ptosis 7

VI palsy 1
Altered mental state 10 42
Hyperthermia 3 13
Seizure 1 4
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Fig. 1. T1-weighted MRI examination in the coronal (left) and sagittal (right, patient in dorsal decubitus) planes. The patient, a 29-year-old woman, had
hyperprolactinemia diagnosed 1 year before. She was treated with clomiphene for sterility. She complained of headache at the end of their pregnancy and
developed a severe visual deficit at post-partum day 15. MRI obtained a few days later diagnosed a probably cystic macroadenoma with signs of semi-recent
haemorrhage giving rise to a fluid level. The patient was operated at day 27 by a trans-sphenoidal approach. A cystic adenoma with haemorrhagic fluid was
removed. Normal anterior pituitary tissue was recognized in the right part of the sella. Pathological examination concluded to a prolactin-secreting adenoma.
The patient made a perfect recovery (WHO 0), with normalization of her vision and maintenance of a normally functioning pituitary gland.

47 mm. On T1-weighted images the lesion appeared hyper- haemorrhage in all cases. Globally a diagnosis of an expand-
intense in 10 cases (two heterogeneously) and isointense in ing sellar mass was obtained in all (19) cases examined by
one case, with slight contrast enhancement in 8 out of 10 CT-scan or MRI. Ventricular haemorrhage with supratento-
cases. T2-weighted images (seven cases) showed signs of rial ventricular dilatation was seen in one patient. Carotid

. ——

Fig. 2. T1-weighted MRI examination in the axial (left) and coronal (right) planes. This 63-year-old man suddenly developed severe headache and vomiting,
followed 24 h later by right ophtalmoplegia. Brain CT-scan was normal. MRI diagnosed a pituitary adenoma extending toward the suprasellar area and right
cavernous sinus. The patient was operated at day 19 by a trans-sphenoidal approach. A necrotic adenoma was removed. Pathological examination concluded
to a non-secreting necrotic adenoma. The patient recovered well (WHO 1), with normalization of oculomotor function. A chronic substitutive treatment with
cortisone, thyroid and gonadic hormones was required.
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Table 2

Relevant data of three patients treated by conservative therapy

Sex, age F, 87 F, 80 M, 34
Symptoms Left ophtalmoplegia Diplopia Headache

X-ray and endocrine examination Huge non-secreting
macroadenoma
Refusal of operation
Hydrocortison
cabergolin

Clinical cure of PA

adenoma stabilized

Reasons for conservative treatment
Medical treatment

Outcome

Bitemporal hemianopsia
Huge non-secreting
macroadenoma

Admission in resolutive phase
Hydrocortison thyroxin
cabergolin

Clinical cure of PA

adenoma stabilized

Gonadotrophin-secreting
macroadenoma®
Headache only
Analgesics cabergolin

Clinical cure of PA
adenoma cured

* Diagnosis suggested by elevated blood levels of LH/FSH.

artery angiograms (seven patients) ruled out the presence of
an aneurysm, showed a severe vasospasm of carotid arter-
ies in one case and signs of a suprasellar mass in six cases.
Using pneumoencephalography (five patients), a suprasellar
extension of the lesion was found in three cases.

3.4. Treatment management

All but one patients received high-dose cortisone ther-
apy as soon as the diagnosis was obtained. Three patients in
severe clinical condition with hydrocephalus and/or ventric-
ular haemorrhage on CT-scan underwent placement of CSF
drainage by a ventricular frontal catheter before (n=2) or
concomitantly (n=1) to the pituitary surgery. Three patients
were treated with medical means only, with analgesics,
hormonal substitutive therapy and a dopaminergic agent
(Table 2). The remaining 21 patients underwent surgery. In
seven patients, rapid surgical decompression, within a few
to 48 h from admission, was performed due to severe neuro-
logical deficit, including visual deficit and/or disturbance of
consciousness. Two other patients were operated on within
the first week of presentation. In the other 12 cases presenting
with aless dramatic clinical picture, surgical intervention was
undertaken later, at 2—4 weeks (seven patients), 4—-8 weeks
(three patients) and 2—3 months (two patients) post PA.

3.5. Surgical procedure

Nineteen patients were operated on via the trans-
sphenoidal route. The sphenoid sinus was invaded by the
tumour in five cases; the sellar floor was perforated in nine
cases. The dura mater was found bluish and under tension
(n=9), non-existent (n=1) or thickened (n=1). Upon dura

Table 3
Pathological data of 21 patients operated on for pituitary tumour apoplexy

opening, soft tissue issued from the sellar compartment; the
hemorrhagic (n=7) or necrotic (n="7) adenomatous tissue
was easily aspirated in most cases; in only one case was it
“sclerofibrotic” and hard to remove: operation for this patient
done 99 days after PA disclosed a scarred fibrous tissue with
areas of old haemorrhage. Normal pituitary tissue was non-
recognized in six patients and was reduced to a thin layer in
six. Data are lacking in the remaining nine. The sellar floor
was reconstructed with vomer bone pieces; the sphenoid sinus
was packed with abdominal fat and biological glue in five
patients due to CSF perioperative fistula.

Nasal tampoons were left for the 3—5 first following days.

Three patients were operated on by a right frontal cran-
iotomy: the first patient of the series was a woman who had
undergone bilateral adrenalectomy for Cushing’s disease in
1963; she developed a Nelson syndrome and PA in 1968 and
was operated in emergency by craniotomy. Another acrome-
galic patient had been operated on in 1973 by craniotomy;
the recurrent hemorrhagic pituitary adenoma causing PA was
approached by the same craniotomy in 1978. Apart from
these two cases, all patients with PA have been operated
on by the trans-sphenoidal route. In one patient, a comple-
mentary cranial operation was performed 9 days after an
emergent trans-sphenoidal approach to remove a remaining
huge suprasellar extension.

3.6. Pathology

The pathological data are listed in Table 3. Eight patients
were operated on before the immunostaining techniques
became available in our institution: no adenoma was rec-
ognized within the necrotic tissue in three; a fibroconnective
tissue with hemosiderin deposits was seen in another and a

Without immunohistology N=8

With immunohistology N=13

Fibroconnective tissue 1
Necrotic tissue (no adenoma recognized) 3
Pituitary adenoma

4 (“chromophobe™: 4%)

0

0

13 (non-secreting: 6, gonadotroph: 2,
corticotroph: 2 (1 silent), lactotroph:
2, ? (necrosis): 1)

2 Three of the four “chromophobe” adenomas were probably secreting GH, prolactin and ACTH (Nelson syndrome), respectively.
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“chromophobe” adenoma in the remaining four. However,
the adenoma was probably in three of the later secreting GH,
ACTH and PRL, respectively, as the patients had clinically
an obvious acromegalic and Cushing’s syndrome or marked
hyperprolactinemia. Immunostaining techniques were used
for the most recently operated 13 patients. A pituitary ade-
noma was diagnosed in all cases, either non-secreting (n = 6)
or secreting prolactin (n = 2), gonadotrophin (n =2) or ACTH
(n=2). One adenoma was entirely necrotic, preventing iden-
tification of the cell type.

3.7. Postoperative evolution

Eight of the 10 patients who were confused, drowsy or
comatous at presentation regained a normal mental state; one
comatous patient with severe ICA vasospasm died at 4 days
postoperatively; the 10th patient remained in a vegetative
state and died at 3.5 months postoperatively. One 69-year-
old patient had an uneventful postoperative course but died
4 months later after having been admitted in another hos-
pital because of cardiopulmonary distress. No autopsy was
performed in any of these three patients.

The preoperative visual disturbances (12 patients) recov-
ered in all but one patients whereas the oculomotor pareses
(13 patients) improved in all but two patients.

Six patients developed a transient diabetes insipidus; dur-
ing the early postoperative period all patients were given
cortisone and 10 received thyroid hormones.

One patient with persisting hydrocephalus required a VP
shunt. Two patients received postoperative “routine” con-
ventional radiotherapy in 1968 and 1972, respectively; post-
operative radiotherapy was done in a third patient in 1978
because PA had occurred in a recurrent GH-secreting ade-
noma. A well-documented adenoma residue has been treated
by stereotactic radiotherapy (X-knife) in one patient whereas
a non-secreting adenoma residue is being followed by yearly
MRI in another patient.

At the 12-month follow-up (n=20-17 operated and three
medically treated), 19 patients yielded a normal life or had
a lightly diminished daily activity (WHO score 0-1). Two
patients recovered a normal pituitary function; the other 18
live patients required replacement therapy with cortisone
(n=16), thyroid hormone (n=14), testosterone (n=_8/16
male patients) and growth hormone (n = 3).

4. Discussion
4.1. Incidence and definition of pituitary apoplexy

Pituitary apoplexy (PA) is in our experience a rare event.
Its incidence in the large series of pituitary adenomas
observed in our department during a 35-year period is 1.6%.
A similar low incidence occurs in the large series of Bills
et al. (1.9%) [1], Fraioli et al. (2.8%) [2] and Onesti et
al. (2%) [3] while a much higher incidence, up to 13%, is

reported by others [4-10]. This extreme variability in the
incidence of PA among various series is probably mainly
explained by different criteria used in its definition. In our
retrospective analysis of clinical records, we only considered
the classical, “full-blown” syndrome, evolving within hours
to 1 or 2 days. Patients presenting a pituitary macroadenoma
may occasionally complain of headache and/or visual distur-
bances evolving in a subacute or chronic mode. The clinical
picture of PA differs by the acuteness of the symptoms:
all patients in our series sought medical emergent attention
because of acute, disabling symptoms and were all immedi-
ately admitted to the hospital. PA is a clinical diagnosis, with
symptoms and signs of an acutely expanding mass in the sel-
lar, para- and/or supra-sellar compartments. The presence of
hemorrhagic and/or necrotic areas in a pituitary adenoma on
CT-scan or MRI and/or histological slices is commonly seen
in otherwise pauci- or even asymptomatic patients [2,4,9,10].
We do not favour the use of terms such as subclinical PA,
asymptomatic PA or minor PA syndromes for these patients
[3,11,12].

4.2. Precipitating factors

PA can occur in a healthy pituitary gland. Most often
PA develops in a either known or unknown pituitary ade-
noma. The term pituitary tumour apoplexy could be used
in those cases linked with a pituitary adenoma. PA rarely
occurs in a non-adenomatous pituitary lesion such an abcess,
a metastatic tumour or a lymphocytic hypophysitis [13-16].
The majority of our patients presented a pituitary adenoma.
Numerous reports have emphasized the association of PA
with a variety of precipitating events including pituitary
stimulation tests or hormonal therapy with gonadotrophin-
releasing hormone agonists, treatment with bromocriptine,
treatment by anticoagulants for diagnostic or therapeutic pro-
cedures, thrombocytopenia, head trauma or recent surgery
[4,6,11,16-51]. In large series, treatment with dopaminer-
gic agonists or anticoagulants appear the two most com-
mon factors predisposing to PA. We personally observed an
apoplectic episode in three patients receiving anticoagulating
or antiaggregant therapy, in one patient with Von Willebrand
disease and in three patients with a prolactin-secreting ade-
noma following cabergolin treatment. Bromocriptine treat-
ment has been often incriminated in the development of PA
[4,6,24,39]. On the other hand cabergolin has to our knowl-
edge not been reported yet as a predisposing factor. Most
apoplectic episodes in our and other series occur without
immediate provocation.

4.3. Clinical picture and diagnosis of Pituitary apoplexy

The preponderance of male patients (67% in our series)
is observed in some series [1,5,9,52-55]. The clinical man-
ifestations of PA in our 24 patients included severe sud-
den headache (92%), nausea and vomiting (54%), visual
disturbances (50%), ptosis/ophtalmoplegia (54%) and/or a
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confused mental state (42%). Symptoms of meningeal irri-
tation are present when blood gains access to the suprasellar
cisterns through a dilated diaphragmatic aperture; the chem-
ical meningitis provokes headache, fever, nuchal rigidity and
photophobia [56]. ICA vasospasm due to subarachnoid hem-
orrhage can develop and if severe lead to ischemic symptoms
or even death [36]. PA often occurs in young and middle-
aged patients with a mean age in our series of 56 years
[1,3,10,19,53-55,57]. The clinical picture of PA in patients
of this age group mimicks a subarachnoid hemorrhage from
aneurysmal rupture, a much more common pathology than
PA. A simple skull X-ray will often suggest the diagnosis,
by revealing increased sella turcica volume. PA occurred in
five patients of our series in the period 1968—1973, before
the era of CT-scan. Skull X-rays yielded the diagnosis of
a pituitary expanding mass, which was confirmed by pneu-
moencephalography and/or carotid arteriography. Nowadays,
patients suspected of PA are best studied by CT-scan and MRI
[14,19,58] (respectively, 16 and 11 patients in our series).
In the majority of cases the lesion appeared spontaneously
hyperdense on CT-scan and hyperintense on T1- and T2-
weighted MRI. Features of haemorrhage and/or infarction are
well demonstrated by MRI, allowing a positive diagnosis of
PA. If available MRI is the initial emergency diagnostic pro-
cedure. MRI, if necessary using diffusion techniques, is more
sensitive than CT-scan in the acute stage of PA. When both
MRI and CT-scan are unavailable, diagnosis can be estab-
lished if standard X-rays show an enlarged sella in a patient
suspected of suffering PA. Cerebral angiography used in the
past to rule out an aneurysm is usefully replaced by MRI and
MR angiography, which is also able to show vasospasm. We
have not observed thickening of sphenoid sinus mucosa in
any of 11 MRI examinations as did Arita et al. [19].

4.4. Conservative and/or operative management

PA always represents a medical emergency. Panhypopi-
tuitarism was present on admission in 14 of the 20 studied
patients. All but one patients benefited from high-dose hydro-
cortisone replacement therapy which is the most urgent treat-
ment measure. Sporadic cases of PA cure by isolated medical
treatment have been reported [42,59—62]. Three patients in
our series of PA presented a benign course with resolution
of symptoms by medical treatment alone. On the contrary,
three patients in extremely serious condition on presentation
underwent placement of CSF drainage. PA has been managed
as a surgical pituitary emergency (operation within 48 h of
admission) in seven patients (33%) because of severe visual
or oculomotor deficits (five patients) or coma (two patients).
Two further patients were operated on within the first week of
presentation. A significant better outcome of visual deficits
and pituitary dysfunction has been reported in those patients
decompressed within the first week [1,12,52,54,63]. The
remaining patients in our series (52%) were operated on later
because they presented with a non-dramatic clinical course
and significantly improved with medical treatment. The trans-

sphenoidal approach has been since 1971 the one of choice
for pituitary diseases in our department. This route used in 19
patients of the present series has allowed good tumour expo-
sure, easy removal of hemorrhagic and necrotic tissue even
when marked suprasellar extension was present. In only one
case was a second operation necessary, by craniotomy.

4.5. Pathological findings

The pathological examination of our surgical specimens
often diagnosed areas of necrosis and/or haemorrhage in ade-
nomatous tissue. The specimen was entirely necrotic in a few
cases while in one case lately operated on the tissue appeared
fibroconnective with deposits of hemosiderin. In most series
PA appears to occur more often in a non-secreting adenoma
[1,3,6,19,53-55]. In our series half of the adenomas studied
by immunohistochemistry were secreting; three other cases
studied by conventional histological techniques were proba-
bly functional as well. Similarly to the series of Bonicki et
al. [4], ours thus includes more secreting than non-secreting
pituitary adenomas. Autopsy was performed in two patients
reported in the literature who died at respectively, 2 and 4
days after PA [25,36]. Macroscopic and microscopic exam-
ination of the brain revealed marked cerebral edema, a dif-
fuse subarachnoid hemorrhage, a large hemorrhagic pituitary
adenoma with suprasellar extension, necrosis and petechial
bleeding in the hypothalamus and uni or bilateral compres-
sion or thrombosis of cavernous sinus.

4.6. Outcome

PA can be fatal, from massive subarachnoid haemorrhage
or from secondary systemic complications [22,64,65]. On the
contrary, complete recovery is possible in very severe cases
if therapeutic measures are initiated in time [50,61]. In our
series two patients operated on in extremely severe condi-
tion died at 4 days and 3.5 months. A third patient had an
uneventful postoperative course but died at 4 months from an
ill-defined cardiopulmonary problem. This gives a mortality
rate of 12.5% in this series whereas the rate is around 0.7%
for the large series of 1540 pituitary lesions treated in our
department. Follow-up of the remaining 21 patients of the
present series (mean 5.5 years) shows restoration of a normal
mental state in 100%, of normal vision in 92% of the pre-
operatively affected patients while 85% of the preoperative
oculomotor pareses are improved or resolved. All patients but
one yield a normal life; most need a long-term adrenal (80%),
thyroid (70%), gonadal (40%) and/or growth hormone (15%)
replacement therapy.

In conclusion, true tumour pituitary apoplexy is in our
experience a classical but rare complication of pituitary ade-
noma as we encountered only 24 cases out of 1540 observed
pituitary adenomas (1.6%) in a 35-year period. Most cases
occur in a previously undiagnosed pituitary adenoma. The
clinical symptoms evolve within hours to 1 or 2 days;
they include headache, nausea and vomiting, visual and/or
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oculomotor deficits, confusion, drowsiness or even coma.
The radiological diagnosis is nowadays provided essentially
by CT-scan, usually done emergently and of course MRI
if possible. After medical stabilization including in partic-
ular cortisone treatment, surgical decompression of the sellar
and suprasellar areas is indicated as soon as possible in case
of severe visual or oculomotor deficit and/or altered con-
sciousness. The potential for restitution of pituitary activity
is another reason for advocating timely surgical interven-
tion. The trans-sphenoidal approach allows good functional
results in the majority of cases. Panhypopituitarism, present
at admission in the majority of patients, will often require a
long-term substitutive therapy by adrenal, thyroid, gonadal
and/or growth hormones.
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