
Journal ofNeurology, Neurosurgery, and Psychiatry, 1979, 42, 123-133

Transcranial management of pituitary tumours with
suprasellar extension
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SUMMARY A consecutive series of 101 pituitary tumours treated in the 10 year period
1968-78 has been examined, giant lesions being excluded. There were 48 female cases and 53
male, women predominating in the ratio of three to two in the age group 40-50 years and men
showing a slight predominance in the age group 50-60 years. Most cases presented with visual
deterioration which in 22 cases had been present for between one and two years, and in a
further 22 for an even longer period, between two and 10 years. All patien,ts underwent sub-
frontal craniotomy with mainly radical excision of the tumour followed by radiotherapy. The
operative mortality was 0.99%. A system of grading of visual field defect has been described
and used to compare preoperative visual loss with postoperative visual recovery. Fifty-six per
cent of cases returned to normal vision over the first two years, and a further 37% showed
appreciable improvement in visual fields or acuity or both. Six per cent of cases showed no
improvement in visual fields, and one patient died of postoperative deep vein thrombosis and
pulmonary embolism. The degree of visual improvement has been correlated with the extent of
visual defect, length of visual complaint, and size of the tumour. The importance of central
and peripheral visual field analysis is emphasised yet again.

Recent improvements in diagnostic, surgical, and
radiotherapeutic techniques and in medical man-
agement have had considerable general impact on
neurosurgical treatment. The management of the
patient with pituitary tumour and visual impair-
ment, however, remains an important facet of
neurosurgery. The lesion, although usually benign
in nature, lies adjacent to important and delicate
structures-the optic nerves, major vessels, and
hypothalamus. In addition to the potential surgical
problems there may be complications of visual
complex and endocrinological function.
Reported statistics from operative mortality in

management of pituitary adenomas varies in many
series and some results have only historical value
(Table 1). Postoperative mortality was greatly re-
duced but not eliminated by the introduction of
steroids. Another important predictive factor, first
pointed out by G. Jefferson (1940) and stressed by
Bakay (1950) is the size of the suprasellar ex-
tension. Various ways to determine suitability for
surgery have been attempted. A. Jefferson (1969)
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pointed out the importance both of the extent of
the suprasellar extension and the distance from the
foramen of Monro to the highest point of the
tumour extension. At that time he introduced an
index, defined as the ratio of the area of the supra-
sellar extension on midline tomography to the
distance from the foramen of Monro to the
tumour.
Many patients show encouraging postoperative

visual recovery but in a considerable number of
cases vision does not return to normal. Various
factors influencing recovery have been postulated,
in particular disturbance or asymmetry of vascular
supply to the chiasm (Dawson, 1958; Morello and
Frera, 1966). An additional difficulty is that al-
though much has been written, there is no simple
and comprehensive way of determining overall
visual change. A. Jefferson (1957) used a scale
system, others have relied on descriptive
evaluation.
The importance of postoperative radiation in

preventing recurrence has not been uniformly
accepted. Arumugasany et al. (1971), Ray and
Patterson (1971), and Wirth et al. (1974) strongly
recommend postoperative x-ray therapy; others
(Stern and Batzdorf, 1970; Kunicki et al., 1975).
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Table 1 Results of studies of operative mortality in
cases of pituitary adenoma

Author Number of Number of Percentage ofopera-
cases operations tive mortality

Bakay (Olivecrona) 232 - 35% with suprasellar
(1950) extension

6.4% without supra-
sellar extension

Horrax et al, (1952) 125 113 14.1%
Tonnis et al. (1953) 264 - 10.4%
Mogensen (1957) 60 66 12.4%
Rand (1957) 67 85 8.9%
Guillaume and Caron - 141 12.0%
(1958)
Baker(1960) 150 - 5.3%
Krayenbuhl (1961) 151 - 8.6%
Obrador (1961) - 65 20%
Elkington and 260 - 10.0%
McKissock (1967)
Stern and Batzdorf 64 68 5.9%
(1970)
Ray and Patterson 146 165 1.2% (chromophobe
(1971) only)
Arumugasany et al. 66 - 3.6%
(1971)
Kunc (1973) 263 300 12.9%
Wirth et al (1974) 179 199 6.9 %
Kunicki et al. (1975) 114 - 4.8 %
Jefferson A. (1978) 62 - 3.2%(massive lesion

excluded)
Symon and 101 101 0.99% (giant lesions
Jakubowski excluded)
(present series) 117 117 3.4% (giant lesions

included)

have relied more on radical excision of the tumour
and natural immunological defence mechanisms
than on postoperative radiation.
Most published series consist of cases collected

over a long period with variation in diagnostic
facilities, surgical technique and radiation
methods.

In this paper we present results collected over
the last 10 years when the same diagnostic, opera-
tive, anaesthetic, and radiological techniques were
used by the same team.

Patients and methods

The material consists of a consecutive series of 101
cases of pituitary adenomas during the period
1968 until 1978. Excluded from the present series
have been: (1) two patients with diagnosed pitu-
itary fossa tumours who did not consent to the
operation, (2) six patients with recurrent pituitary
tumours who were originally operated on else-
where, and (3) 16 patients with "giant" pituitary
tumours selected on the basis of surgical findings
and radiological evidence of suprasellar extension
over 40 mm above the planum sphenoidale, less
than 6 mm distance from the highest point of the
tumour to the foramen of Monro, or multi-

directional spread. Such tumours present a com-
pletely different neurosurgical problem and form
the subject of a separate study.
Most patients (around 87%) were referred to us

by neurological colleagues and only 13% were
referred for surgery directly. All cases referred
were treated surgically. All patients were operated
upon by the senior author with one exception.
Of the 101 patients 48 were women and 53 men.

The youngest patient was aged 22 years (female)
and the oldest 78 years (female). Sex and age dis-
tributions are shown in Fig. 1. Most cases (73)
were between 40 and 60 years of age. In the age
group 40 to 50 years, women predominated (21: 14)
while in the 50 to 60 years age group men pre-
dominated (22: 16).

Ninety-four patients complained of visual de-
terioration. Forty-seven patients complained of
hormonal disorders such as amenorrhoea, impo-
tence, loss of libido, tiredness, loss of hair, obesity,
polyuria, or galactorrhoea. Headache was a feature
in 38 cases. Other neurological abnormalities such
as diplopia, upper motor neurone weakness, in-
voluntary tremor, and epilepsy were present in 11
patients, and six patients gave a history of pituitary
apoplexy (Table 2). The first symptom was visual
disturbance in 69 cases, headache in 17 cases, and
hormonal disorders in 13 cases. In two cases the
first complaint was epilepsy and upper motor
neurone type weakness respectively (Table 3). The
occurrence of visual complaint in relation to the
first symptom was also analysed. Visual complaints
could appear at any time after the first symptoms
or not at all. However, in patients with a long
history-that is, exceeding eight years-they might
occur very late. Thus careful assessment of the
visual condition of such patients should not be
abandoned after a few years but should be carried
on at regular intervals. Analysis of the duration of
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Fig. 1 Age and sex distribution of study sample.
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Table 2 Patients' complaints

Complaint Number of %
cases

Visual deficits 94 93.1
Headache 38 37.6
Acromegaly 6 5.9
Cushing's (after adrenalectomy) 3 47 2.9
Other hormonal 38J 37.6
Apoplexy 6 5.9
Other neurological 11 10.0

Table 3 First symptom

Symptom Number ofcases %

Visual 69 68.4
Headache 17 16.8
Hormonal 13 12.9
Other neurological 2 1.9
Total 101 100

visual disturbance (Table 4) showed that only 50
cases had a relatively short history (up to one
year), 22 such cases had a moderately long period
of visual complaint (one to two years) while the
remaining 22 cases had what appeared to be an

unacceptably long period of visual complaint,
varying between two and 10 years. There was no
correlation between the age of the patient and the
length of the history of visual disturbance. How-
ever, it is worth mentioning here that the highest
number of patients with a long history of visual
disturbance was in the 40 to 50 years age group
(50%) and that in ali young people (between 20
and 30 years) the history of visual disturbance was
short.

PHYSICAL EXAMINATION
Of a total of 101 patients, 83 were in a good
general condition, 14 patients in a satisfactory con-
dition, and four patients in a generally poor con-
dition. All classified in the latter two groups were
either advanced in age or suffering from high
blood pressure or cardiac and respiratory illness.
To evaluate visual defects, we developed a point

scoring system where each eye was assessed indi-
vidually according to the state of visual fields and

Table 4 Duration of visual disturbance

Length ofhistory Overall history History of visual disturbance
(yr)

0-1 32 50
1-2 24 22
2-4 21 15
4-6 10 5
6-10 5 2
10> 9 0

Total 101 94

the visual acuity. The points were then added to-
gether and a percentage of visual loss calculated.
The scoring and percentages are shown in Table 5.
We attributed 60% visual loss to isolated uni-
ocular blindness, to take into consideration the
loss of stereoscopic vision. All of our cases were
evaluated accordingly. In 100 cases there was
detectable visual loss (although six patients had no
history of visual complaint). One patient had no
visual defect and was referred to us because of
amenorrhoea, galactorrhoea, and headaches. The
distribution of patients according to the degree of
visual loss is shown in Table 6. Most patients had
a moderate visual deficit (20 to 60%). Ten cases
had severe visual loss, 60% and above, and 11
patients had a minor degree of visual loss, below
20%. We were not able to establish a significant
correlation between the age of the patient, per-
centage of visual loss, and duration of visual dis-
turbance. However, in some cases where rapid
worsening of vision occurred, time played an im-
portant role.
Further neurological examination revealed 11

patients with weakness of various nerves supplying
the ocular muscles. In all but two cases there was
radiological and intraoperative evidence of either
gross bony destruction around the sella or a large
suprasellar mass with a lateral or posterior exten-
sion. Six patients had a weakness of the facial
muscles of upper motor neurone type, five patients
had pyramidal tract signs, and three patients had a
tremor of the extrapyramidal type.

Signs of endocrinological disturbance were de-
tected in 66 cases. Those were mainly hypopituitar-
ism; however three patients had diabetes insipidus
and another three suffered from Cushing's disease
and had undergone adrenalectomy in the past,

Table 5 Scoring points and percentages of vwsual loss

Extent ofvisual loss Uniocular

Points Visual loss
(%)

tl Partial loss 1 5
VF

2 Hemianopia or more 2 10
3 Loss of less than J6, N8, 6/12 2 10

VA 4 Loss of over J6, N8, 6/12 3 15

L5 FC, HM 7 35
6 Light perception only 9 45
7 Blindness 10 50
8 Isolated uniocular blindness with
no VL in the opposite side 12 60

VL=visual loss;
VF =visual fields;
VA=visual acuity;
FC=finger counting;
HM=hand movements.
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Table 6 Percentage of preoperative visual loss and postoperative visual recovery

Percentage of visual loss Preoperative Postoperative

Returned to normal Improved No inmprovemiient Died

0-20 11 11 (100%) - - _
20-30 28 20(71.4%) 5 (17.9%) 3 (10.7%) -
30-40 21 14(66.7%) 6(28.6%) I ( 4.7%) -
40-50 17 8(47.0%) 7(41.2%) 1 ( 5.9%) 1 (5.9%')
50-60 14 4 (28.6%) 10 (71.4%) - -
60-80 6 - 5(83.3%) 1 (16.7%) -
80 4 - 4 (100%) - -

Total 101 57 37 6 1

subsequently developing signs of chiasmal com-
pression. Six patients were acromegalic and also
developed visual loss.

Six patients were admitted with a history and
signs suggesting pituitary apoplexy, five of them
were transferred from other hospitals where they
had been diagnosed and treated with dexametha-
sone and, as there was only a limited improvement
in vision, then referred for surgical treatment. All
five patients were in satisfactory general condition.
One patient (a woman of 46 years), was admitted
directly from home after the sudden development
of blindness and deteriorating level of conscious-
ness. She was found to have a bilateral ophthalmo-
plegia, complete blindness in one eye, and visual
acuity reduced to perception of finger movement
in the other. Treatment with dexamethasone re-
sulted in considerable improvement in her general
condition and some improvement in her vision.
Two other patients had a dual pathology. A

man aged 45 years who was admitted with signs of
raised intracranial pressure and a left homonymous
hemianopia, showed an eroded sella turcica on
plain skull radiographs. Carotid angiography
showed the presence of a right temporal tumour
and a coincidental pituitary fossa lesion with supra-
sellar extension. A right temporal lobectomy and
subtotal excision of an ependymoma was per-
formed. This was followed by deep x-ray therapy.
One year later he returned because of deterioration
in his vision and had a second operation for

Table 7 Length of history and sella turcica changes

Length NAD Moderate changes Gross destruction Number of
of or sphenoidal cases
history sinus involvement
(yr)

0-1 3 25 (78.1%) 4 (21.9%) 32
1-2 - 23 (95.8%) 1 (4.2%) 24
2-4 - 17(80.5%) 4(19.5%) 21
4-6 - 9 (90%) 1 (10%) 10
6-7 - 7 (50%) 7 (50%) 14
Total 3 81 (80.2%) 17(16.8%) 101(100%)

(2.97%)

pituitary tumour. The second case was a female
aged 44 years with a 20 year history of hormonal
dysfunction, one year history of proptosis of the
right eye and diplopia, and a two month history
of right temporal hemianopia and reduction of
visual acuity in both eyes (35% visual loss). In-
vestigations showed signs of a pituitary fossa
tumour with significant suprasellar extension and
coincidental right orbital angioma. Both lesions
were excised at the same operation.

INVESTIGATIONS
All our patients had full endocrinological assess-
ment elsewhere and the figures have not been
analysed here.

Skull radiographs were evaluated in all 101
cases. Moderate destructive changes were found in
81 patients; gross destruction of the sella with or
without signs of sphenoidal sinus involvement was
found in 17 patients. Normal skull radiographs
were found in three cases (all suffered from visual
loss and had substantial suprasellar extension).
Eleven patients were originally treated for amen-
orrhoea or infertility without having plain skull
radiographs, or with radiology only at a later stage
when visual loss was already established. The cor-
relation between the duration of symptoms and
skull radiographic changes is shown in Table 7. It
is interesting to note that all patients with a normal
sella had a short history (up to one year).
A CAT scan was performed in 29 cases (trans-

verse cuts only) and in all cases enhancement with
iothalamate was carried out. In 28 patients there
were signs of a suprasellar or intrasellar mass; one
examination was negative. Of 28 positive tests
three suggested the presence of a craniopharyn-
gioma: in two others the diagnosis was uncertain.
Pneumoencephalography was carried out on 96

patients but not on those who were admitted as an
emergency with signs of pituitary apoplexy. We
evaluated suprasellar extension, its size and direc-
tion and also the degree of involvement of the
third ventricle, lateral ventricles, carotid artery
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cistern, and cliiasmatic cistern. Seventy-six
patients (79%) hiad a central extension and 20
patients (21%) had a lateral, posterior, or sub-
frontal extension of the tumour. The suprasellar
extension was classified as small (up to 10 mm
above the sphenoidal plane) in 11 cases (11.4%),
medium-sized (up to 25 mm) in 50 cases (52.1%),
and large (over 20 mm) in 35 cases (36.5%).

Lateral ventricular enlargement was found in 11
cases (11.4%); in two cases (2.1%) the patient
suffered from raised pressure hydrocephalus prob-
ably because of obliteration of the basal cisterns,
and in nine patients (9.3%) ventricular dilatation
was probably caused by old age and atrophy
(Table 8).

Table 8 Pneumoencephalographic findings in
96 patients

Suprasellar extension Size Number
ofcases

96
Lateral ) Small - 1Omm 11 (11.4%)
Posterior 20 76 Central Medium - 25mm 50 (52.1 %)
Subfrontal J Large > 25mm 35 (36.5%)
Ventricular enlargement 11 (11.4%)

Carotid angiography was performed in 99 cases.
However eight patients had angiography performed
in other hospitals and the films were not available
for present analysis. In most of the 91 patients
examined in our hospital, bilateral angiography
was carried out unless good filling of the intra-
cavernous portion of the opposite carotid artery
was obtained with cross compression. Magnifica-
tion and subtraction techniques were in common
use. The angiographic findings are presented in
Table 9. There were a small number of negative
studies-five cases (5.5%), and a considerable
number with incidental aneurysm in near contact
with the tumour-six cases (6.5%). Involvement
of internal carotid arteries was the most consistent
feature, present in 74 cases (81.3%). Elevation of

Table 9 Angiographic findings in 91 patients

Finding Number ofcases %

ICA involvement 74 81.3
ACA involvement 64 70.3
Basilar artery involvement I
Tumour blush 12 13.1
Aneurysms 6 6.5
Hydrocephalus I
Arterial spasm I
Tumours elsewhere 2
No abnormality 5 5.5

ICA=internal carotid artery.
ACA=anterior cerebral artery.

anterior cerebral arteries was found in 64 cases
(70.3%). A large tumour blush was detected in 12
cases (13.1%).

MANAGEMENT
All patients had preoperative endocrine assessment
carried out by endocrinologists elsewhere. Full
ophthalmological assessment was carried out in
our department, all invasive investigations were
performed under steroid cover, and the patients
received a loading dose of dexamethasone the day
before operation.

Operation was carried out under general anaes-
thesia with controlled respiration, using almost
exclusively a small right frontal craniotomy flap.
Particular care was taken to decompress both optic
nerves and the chiasm and to free them from the
capsule, and the redundant capsule was then
excised as far as possible, the posterior remnants
of the capsule being pulled down into the sella.
The optic chiasma was never separated from the
third ventricle and the pituitary stalk was pre-
served when possible.
The general policy was to carry out as radical

an excision as might be. Eighty-eight cases were
treated with radical excision of the tumour. Partial
excision was performed in 12 cases and extensive
tumour biopsy in one case. In all cases where
partial excision or tumour biopsy only was carried
out, the tumour was either very hard and vascular,
adherent to the vessels or inaccessible, and more
radical surgery judged dangerous. However, ade-
quate decompression of the optic nerves and
chiasma was always ensured. In one case where
only biopsy was carried out the tumour was very
large and extending posteriorly with a prefixed
chiasma. As the preoperative visual loss did not
exceed 20% it was decided to rely on x-ray therapy
only. After operation, patients were treated with
dexamethasone 4 mg four times a day, in decreas-
ing doses and then established on supplementary
cortisone acetate 25 mg in the morning and 12.5
mg in the evening. Fluid balance was monitored,
urine volume and specific gravity were recorded
four hourly, and urine osmolarity daily. For the
first few days after operation blood electrolytes
and osmolality were also examined daily. Treat-
ment with antidiuretics was avoided during the
first postoperative 24 hours whenever possible. The
situation was then reappraised and if required,
DDAVP or other antidiuretic was given as necess-
ary. During the postoperative period the patients
were particularly observed for signs of inappro-
priate secretion of antidiuretic hormone and over-
hydration to prevent the development of localised
brain oedema of the retracted hemisphere. Having
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recovered from the postoperative period, patients
were referred for deep x-ray therapy. Most patients
were fit to start irradiation approximately three
weeks after craniotomy, when their flap was well
healed.
Treatment, mostly on an outpatient basis was

given three times a week for four weeks and con-
sisted of 12 treatments, a dose of 3600 rads maxi-
mum and 3250 rads minimum being given to the
tumour volume. This is equivalent to a dose of
4000 rads if treatment is given on five days a week
for four weeks.

After completion of deep x-ray therapy patients
were referred to endocrinologists for postoperative
endocrine assessment and replacement therapy. All
patients were seen in the first three months after
the operation, in the next six months, and then
followed up at yearly intervals, remaining under
endocrinological and ophthalmological supervision
also.

Results

The average length of stay in our unit was 10 days.
All patients survived the first postoperative period,
but one died a week later, a woman of 78 years of
age, with rapidly deteriorating vision. Although
she was hypertensive (220/120 mmHg) her pre-
operative general condition was satisfactory.
Studies showed a moderately large tumour which
was partially removed. Postoperatively she was
well, but on the seventh day she developed pul-
monary embolism and died shortly afterwards.
The operative mortality is thus 0.99%.
Three patients developed early postoperative

CSF rhinorrhoea and were reoperated a few days
after the original surgery. The sella turcica was
packed with muscle and the leak stopped.
Of 100 surviving cases the early operative result

was evaluated in 53 cases as "excellent," in 35
patients as "good," and in 12 cases as "satisfac-
tory." All patients classified as "excellent" or
"good" returned to preoperative employment or
activities. Ophthalmological evaluation showed
rapid visual improvement after the operation and
further improvement in the next six months.
Figure 2 shows the result of early postoperative
evaluation of visual loss and later follow-up. The
number of patients with no visual loss increased
from 25 in the early postoperative period to 57 six
months after operation. There was a tendency for
improvement of vision in all groups of visual dis-
ability. However, the largest number of patients
who returned to normal in the next six months
came from the group with relatively minor post-
operative visual loss (5 to 20%). The final post-
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Fig. 2 Evaluation of percentage of postoperative
visual loss of patients on day of discharge from
hospital and approximately six months later.

operative assessment of visual defect showed that
out of the 100 patients 57 had regained normal
vision, 37 had considerable improvement of vision,
and only six patients remained unimproved.
We have correlated the postoperative visual

recovery with (1) the extent of preoperative visual
loss, (2) the duration of preoperative visual symp-
toms, (3) the age of the patients, and (4) the size of
the tumour.

Table 6 and Fig. 3 summarise the correlations
between the percentage of preoperative visual loss
and postoperative recovery. There was 100% re-
covery in the group (11 cases) when preoperative
visual loss was below 20% with preoperative
visual loss between 20 and 30% total recovery was
reduced to 71.4% (20 cases), and in the next
group where preoperative visual loss was between
30 and 40% full vision recovered in 66.7% (14
cases). No case showed full visual recovery where
preoperative visual loss was 60% or above.

Correlation between the duration of visual symp-
toms preoperatively and final postoperative visual
recovery showed that in the group of patients who
had a full recovery the mean length of symptoms
was no longer than around one year; patients who
achieved progressively less visual recovery gave a
correspondingly longer mean length of history
(Fig. 4).
The average age of patients with full visual re-

covery was 45.7 years (SD 10.6) and of patients
with partial or no recovery was 52.7 years (SD
8.96). More detailed analysis of the age groups
showed proportional decrease in full visual re-
covery in each consecutive decade over 40 years.
Over 60 years this reduction was still sharper.
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[3 partial visual recovery
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Fig. 3 Analysis of degree of postoperative
visual recovery in relation to percentage
of preoperative visual loss.

% of pre operative visuai loss

R=0-982 length of the history on the size of suprasellar
extension.
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"" of Dostooerative visual loss

Fig. 4 Mean values of preoperative duration of visual
symptoms in relation to percentage of postoperative
visual loss.

Further correlations with the size of the tumour
showed that in patients with a large tumour there
was a much better rate of full recovery of vision
in the under 40s and a consequent drop in re-

covery rate in each subsequent decade. The influ-
ence of age on both those patients with small and
medium tumours was not significant until the age
of 60 years. Of these only 20% recovered fully
and 80% partially. In summary, it is possible to
say that age influences the completeness of visual
recovery in patients with large tumours but does
not contribute much either way in cases of small
and medium tumours up to the age of 60 years
(Table 10). There was no correlation between the
size of tumour and preoperative visual deficit.
Further, there was no obvious influence of the

ENDOCRINOLOGICAL ASSESSMENT
Postoperative diabetes insipidus was noted in 49
patients; in 36 patients it improved in the early
postoperative period, but in 13 cases it remained
for a more prolonged period. Three of those, how-
ever, are still within the first six months after the
operation. In three cases who suffered from pre-
operative diabetes insipidus polyuria was arrested.
All our patients needed postoperative hormonal
replacement. However, further endocrinological
assessment showed that two cases had regained
normal endocrine function.

Histological examination of the tumour re-
moved during operation showed that out of a total
number of 101 cases, 80 patients suffered from
chromophobe adenoma, 12 patients had a mixed
type adenoma, seven patients had an eosinophil
adenoma, and two patients had a basophil
adenoma.

FOLLOW-UP
Out of 100 patients who survived the operation we
have up-to-date follow-up in 97 patients. Three
patients were followed for only a limited period,
one for 10 months and two others for a period
of one year with an outcome evaluated as good in
one patient and satisfactory in two patients. Con-
tact with them has been lost as two have left the
area and one left the country. Two further patients
have died in later follow-up. The first was a man
of 63 years whose general condition before oper-
ation was poor. He survived the operation, made
a satisfactory recovery, but five months later died
suddenly at home, either from coronary artery
thrombosis or pulmonary embolism; unfortunately
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Table 10 Age of patients, size of tumour, and degree of postoperative visual recovery

Age groups (yr) < 40 40-50 50-60 60 >

Vision returned to normal (12) 75 % (24) 68.6% (19) 50% (2) 6.7% = 57
66.7%(6) 73.9%(17) 60%(15) 20%(15) M + S
(6) 85.7% (7) 58.3% (4) 30.8 % (-) 0 % L

Vision improved or no change (4) 25% (11) 31.4% (19) 50% (10) 83.3% = 44
33.3%(3) 26.1%(6) 40%(10) 80%(8) M + S
(1)14.3% (5)41.7% (9)69.2% (2)100% L

S=small suprasellar extension; M=medium suprasellar extension; L=large suprasellar extension

no postmortem examination was carried out. The
second patient was a man of 46 years who had an
invasive chromophobe adenoma infiltrating the
sphenoidal sinus. The tumour was partially removed
and treatment was completed with a course of
x-ray therapy. The outcome was evaluated as good
and the patient returned to his previous employ-
ment. Five years later, however, he developed
CSF rhinorrhoea, and was operated on again, no
sign of intracranial recurrence was found, and the
sella turcica was empty. The sella was filled with
muscle and this arrested the rhinorrhoea; he was
discharged home but one year later developed
meningitis and died elsewhere.
Of the remaining 95 cases, 21 patients were fol-

lowed for a period of eight years or over, 34
patients for between four and eight years, and a
further 40 patients for from six months to four
years. The exact numbers, are shown in Table 11.
Up to now we have no case of recurrence.
The quality of postoperative survival and quality

of life as reported during the late follow-up are
shown in Table 12. The quality of life has remained
the same in all 53 cases whose outcome of treat-
ment in early follow-up was classified as excellent
(two of the patients have not yet had a late follow-
up). Of the group of 35 patients where the outcome
of treatment was classified as good 28 maintained
good quality of life. Three patients developed late
postoperative rhinorrhoea, two of them had radical
excision of the tumour and one partial excision

Table 11 Length of postoperative follow-up

Follow-up (yr) Number ofcases

0-1 20
1-2 14
2-4 6
4-6 22
6-8 12
8> 21

Total 95

One patient was followed only for 10 months and two for only a year
because they left the area.
One died six years after operation from meningitis.
One died four months after operation from coronary thrombosis.
There was one operative death from pulmonary embolism.

Table 12 Results of follow-up

Outcome of surgery Uneventful Early Not Complications
course of post- followed-
life operative up

Excellent 53 51 2 - -
Good 35 29 2 1 3 (I +)R
Satisfactory 12 8 1 2 1 +CR
Dead 1 - - - -

Total 101 88 5 3 4

R =rhinorrhoea; CR =cardiorespiratory; + = death.

of the tumour, and all had received x-ray therapy.
Two were reoperated intracranially and one trans-
sphenoidally. In none of the three cases was there
evidence of tumour recurrence, and the CSF leak
was stopped successfully. One patient, however,
developed meningitis a year later and died (see
above). Two patients are in early postoperative
state and one patient has been lost to follow-up.
In the group of 12 patients where the outcome
of treatment was classified as satisfactory, eight
remained the same, one died five months after dis-
charge from a cardiorespiratory problem, one is
still in the early postoperative period, and two
patients have no recent follow-up.

Analysis of the follow-up of 13 cases where
tumours were either partially removed or biopsied
showed that one died in the postoperative period,
12 patients survived the operation and had deep
x-ray therapy. One patient was not seen for five
years (he had emigrated). One patient died six
years after the operation from meningitis (see
above), the remaining 10 patients are alive. In five
cases the quality of life could be described as ex-
cellent, in four as good, and in one as satisfactory.
Two patients had been followed for a period of
over eight years and the remaining eight patients
for a period of one to six years.

Discussion

Recent advances in diagnostic techniques and
microneurosurgery have not only increased the
operability of patients with large tumours but have
enhanced the extent of excision of the tumour.
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Transcranial management of pituitary tumours with suprasellar extension

In such elective surgery the maximum preoper-
ative information is desirable. In most of our
patients, both arteriography and pneumoencepha-
lography were carried out; we believe both to be
necessary tests. Plain skull radiography and
pneumoencephalography in association with a sug-
gestive clinical picture, may not always be ade-
quate. The information added by CAT scan is
also partial, but nevertheless valuable in the
preliminary selection of patients. Modern angi-
ography, with magnification and subtraction tech-
niques, gives additional information such as the
degree of involvement of major vessels, the extent
of cavernous sinus extension, and presence of co-
existing pathology such as aneurysms in the
vicinity of the tumour (Jakubowski and Kendall,
1978). If radical excision of the tumour is deemed
advisable, as we believe, such information is
essential if operative mortality is to be reduced
below the figure of 1%. We have not found that
the techniques of modern carotid angiography add
to the morbidity of management.
We favour radical excision of pituitary aden-

omas both to reduce the rate of recurrence and to
ensure more adequate decompression of optic
nerves, optic chiasma, and vessels, with maximal
improvement in postoperative visual results. Pre-
servation of the vascular supply to the chiasma
and optic nerves is as important as the decompres-
sion itself. We believe that it is unwise to dissect
the chiasma from the floor of the third ventricle in
the presence of tumour compression from below.
The disturbance of both superior and inferior chi-
asmatic plexuses may be too traumatic in some
circumstances and impair the operative result. The
transfrontal approach between the optic nerves
is very satisfactory in combination with micro-
surgical technique, and seems in general less
hazardous than the route lateral to the optic nerve
advocated by von Alphen (1975). In a minority of
cases extensive radical removal is not possible, but
the so-called partial removal of tumour with supra-
sellar extension to preserve some remnants of the
normal pituitary tissue seems, generally, without
merit.
While the importance of postoperative x-ray

therapy may be questioned, we believe that modern
well-balanced x-ray treatment is essential, even
after the most radical removal of the tumour. It
seems that the advantages of x-ray treatment, be-
cause of the extremely high x-ray sensitivity of the
tumour, outweigh the theoretical disadvantage of
disturbance of the body immune mechanism, un-
likely in selective radiation. The absence of recur-
rence in the present series supports this view,
although only 60% of the present cases have a

follow-up period of over four years.
Adequate hormone replacement therapy plays

an important role in the quality of postoperative
results and perhaps decreases the rate of recur-
rence of the tumour. We have found that in
extreme states of chiasmatic compression preoper-
ative treatment with dexamethasone improved not
only the patients' level of consciousness but also
the visual function. Jefferson (1957) has specu-
lated that steroids may shrink the tumour, and
perhaps control its growth. Our experience suggests
that this may be the case. All postoperative
cases should remain under endocrinological super-
vision.
The main postoperative complication has been

CSF rhinorrhoea. This occurred in three cases in
the early postoperative period and in all cases
there was considerable destruction of the sella. We
believe that in such circumstances the leak should
be closed without delay in view of the risk of
meningitis. All our cases were successfully closed
with a muscle graft. There seemed no contra-
indication to x-ray therapy after the leak was
stopped. Another complication was postoperative
diabetes insipidus (49%). More often than not it
was transient and easily controllable with drugs.
However, it has remained permanent in some 13%
of our cases. While this may be related to the
radical nature of the surgery, an additional three
patients with chromophobe adenoma who suffered
from diabetes insipidus preoperatively showed
arrest of polyuria after radical removal of the
tumour. Careful postoperative monitoring of fluid
balance is of great importance. Overhydrated
patients after pituitary surgery are vulnerable to
unilateral swelling of the retracted frontal lobe
which may imitate mass compression and lead to
unnecessary re-exploration. We feel that treatment
with antidiuretics should, therefore, be restrained
during the first 24 hours if possible. After a base-
line has been established, one can easily correct
the negative fluid balance.
The mortality rate (Table 1) has varied in various

series and in some it is also influenced by the
selection of patients. The size of the tumour and
its possible recurrent nature are factors generally
thought to produce high surgical mortality. The
loss of one patient in our series (around 1 % mor-
tality) was the result of pulmonary embolism, a
well-recognised and unpredictable surgical compli-
cation. The patient was in the advanced age group,
and in retrospect it might have been wiser to rely
on radiotherapy and hormone replacement. If the
incidental complications leading to postoperative
death are not considered, the mortality from neuro-
surgical intervention should be nil, even with
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surgery of those tumours with a moderate or large
suprasellar extension. This, unfortunately, does not
apply to so-called giant tumours, and the inclusion
of 16 such in the present analysis would increase
the operative mortality rate to 3.3%. Cases with
recurrent tumour originally operated elsewhere, if
included, would have no effect on the reported
mortality rate.
To evaluate quantitatively the degree of post-

operative visual recovery we developed a point
scoring system. While by no means fully compre-
hensive it covers most aspects and is simple. By its
use we were able to compare preoperative visual
loss and postoperative visual recovery. An im-
mediate dramatic postoperative improvement re-

sulted in 25 patients regaining normal vision early.
Further follow-up showed that within the next six
months the number of patients restored to full
vision had increased to 57, and others (with the
exception of six who remained the same) had fur-
ther considerable improvement. From the analysis
of our cases it appeared that the degree of post-
operative visual recovery depended on various
factors. It was much influenced by the degree of
preoperative visual loss, indeed in all cases where
preoperative visual loss is below 20% postoperative
recovery should be complete. However, when pre-
operative visual loss is over 60% full recovery of
vision is unlikely. A further important factor in-
fluencing the postoperative visual recovery in this
series was the duration of preoperative visual
symptoms. The average length of history for the
patient who had full postoperative visual recovery
was about one year. The importance of early
referral of such patients to surgery is, therefore,
clear. Neither the age nor the size of the tumour
was a direct factor in the degree of postoperative
visual recovery in patients below age 60 years in
tumours with small and medium suprasellar ex-

tensions. However, full visual recovery was cor-

related with age in patients with large tumours.
We were unable to establish significant cor-

relation between the degree of preoperative visual
loss, the age of the patient, and the size of the
tumour. This confirms Dawson's and Morello's
observations that the preoperative integrity of the
vascular supply to the chiasma and optic nerves

is of primary importance.
The major variable apart from surgery which

could improve the degree of all postoperative
visual recovery was the duration of visual symp-
toms. Analysis of the pattern or referral of patients
showed that most of our patients (87%) were re-

ferred by neurologists, often after endocrine or

ophthalmic referral. Unexplained loss of visual
acuity without obvious peripheral visual field loss

Lindsay Symon and Jan Jakubowski

was often not regarded as an indication for further
investigations by the patient's general practitioner
or optician. Some patients were treated for
amenorrhoea and infertility by their family doctor
or gynaecologist for a substantial length of time
without ophthalmological evaluation and without
skull radiograph at the beginning of therapy.
Visual examination of the patient with a longstand-
ing endocrine disturbance was not always per-
formed with adequate frequency and skill,
particularly the assessment of central fields. Forty-
four of our patients had a history of visual com-
plaint over one year, and 27 of them had a history
varying between two years and 10 years. This seems
unacceptable by present day standards. The fre-
quency of pituitary fossa tumours with suprasellar
extension should be recalled widely in ophthalmic,
gynaecological, and general practice. From the
moment the patient was referred to a neurologist
or neurosurgeon there was no further delay in
treatment.
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Sonksen and Dr Clara Lowy of St Thomas' Hospi-
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