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BACKGROUND
The surgical treatment of pituitary adenomas in elderly
patients (i.e., over 70 years of age) is a special problem
because of the increased rate of perioperative complica-
tions and the reduced tolerance of postoperative fluid
and electrolyte imbalance. Therefore, the unquestionable
progress in the pharmacological and radiotherapy may
not allow these patients the option of radical surgical
treatment. We report our experience with the transsphe-
noidal procedure for pituitary adenomas in aged patients
in an attempt to contribute to a better definition of the
actual role of surgery.
METHODS
Transsphenoidal surgery was performed in 11 patients
over 70 years of age affected by various histological types
of pituitary micro- and macroadenomas, ranging from
Hardy Grade I through IIIc. Special care was dedicated to
the postoperative treatment, in particular to water and
electrolyte balances, and to the immediate treatment of
any pathological variation of these parameters.
RESULTS
We had no mortality and no postoperative adjunctive
morbidity. All the patients recovered well from the oper-
ation with an average hospital stay of 20 days. The tumor
removal was complete in six cases and partial in the
remaining five. With an average follow-up of 2 years, we
did observe only one case of symptomatic recurrence of
the disease.
CONCLUSIONS
Transsphenoidal surgery in the elderly is feasible and
quite safe in the hands of an experienced team, if special
care is devoted to the preoperative selection of patients
and to the postoperative treatment of fluid and electro-
lyte imbalance. © 1999 by Elsevier Science Inc.
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Pituitary adenoma is not considered a disease
of advanced age; its incidence is rated around

3–4% [14,18,19,21,25]. Yet the age-related func-
tional endocrine and visual impairment of elderly
people may occasionally delay or even hinder the
correct diagnosis of pituitary adenoma [5].

Out of our series of 904 pituitary adenomas op-
erated on from January 1976 to May 1997, 11 cases
older than 70 years at the time of surgery are con-
sidered. Our guidelines for patient selection and
treatment are reported.

Patients and Methods
The 11 patients were all in the eighth decade of life.
The mean age was 72 years, with a range from 70 to
77 years. Five patients were males and six females.
In all patients complete hormonal screening was
obtained and the visual acuity and visual fields
were examined pre- and postoperatively. Eight pa-
tients presented with non-functioning adenomas.
One patient had a GH-secreting adenoma, causing
acromegalic features, treated for 3 months with oc-
treotide; another patient harbored an ACTH ade-
noma with consequent Cushing syndrome; and one
patient had a PRL-secreting adenoma.

In 10 patients the hormonal serum levels sug-
gested a panhypopituitarism without any evident
clinical feature. Nine patients complained of a sig-
nificant visual deficit (amaurosis in one case) and
visual field defects lasting from 6 months to 4 years
(mean, 18.5 months). Case 11 presented with a III
cranial nerve palsy as a first symptom.

General clinical condition was evaluated accord-
ing to the ASA scale [1], rating the anesthesiological
risk from 1 to 5; nine patients were rated 1 or 2 and
the others 3.

Pre- and postoperative contrast computed to-
mography (CT) studies were obtained in patients
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operated on before 1987; in Case 2 cerebral angiog-
raphy was also performed. Thereafter, all the pa-
tients underwent pre- and postoperative contrast
CT and magnetic resonance imaging (MRI).

Tumor size and extension were evaluated with a
modified version of the Hardy classification: for
Case 1 the definition was microadenoma; Case 6
was considered an intrasellar adenoma, and Case 4
an enclosed adenoma with little suprasellar exten-
sion. Cases 3, 5, 10, and 11 appeared as enclosed
adenomas with marked suprasellar extension. Mod-
erate and marked suprasellar extension was seen in
the locally invasive adenomas of Cases 8 and 9,
respectively. Cases 2 and 7 had diffuse invasive
adenomas with marked suprasellar extension. Lit-
tle, moderate, or marked suprasellar extension, re-
spectively, apply to tumors extending to the infe-
rior, middle, and superior parts of the third
ventricle.

Tissue of different appearance and consistency
was enclosed in the adenoma of Case 7; histological
examination revealed a metastatic adenocarci-
noma. Eventually bronchoscopic biopsy allowed
the diagnosis of small bronchogenic adenocarci-
noma not visible on standard chest X-ray.

Emergency surgery was performed in Case 4 be-
cause of sudden right eye blindness caused by an
intratumoral hemorrhage.

The surgical approach was transnasal- or
sublabial-sphenoidal in all patients, according to
the modified Hardy technique [9,10]. We especially
recommend the supine position for aged patients
[17]. Owing to tumoral right cavernous sinus inva-
sion, the unilateral inferomedial transmaxillosphe-
noidal approach was performed in Case 9 [11].

Postoperatively the patients were watched in the
ICU, with special attention to heart and circulation
homeostasis and fluid-electrolyte balance. Monitor-
ing of hourly diuresis, specific gravity and continu-
ous matching between serum and urinary osmolar-
ity, provided guidelines for therapy.

We noted diabetes insipidus to be a harmful com-
plication in five cases, all treated with desmopres-
sin (DDAVP).

Results
Table 1 summarizes the data of the 11 reported
cases. Results are shown in Table 2. No periopera-
tive mortality was registered.

Tumor resection was total in six cases and sub-
total in five. No anesthesiological complications,
either intra- or postoperative, were registered.

At discharge improvement of the visual acuity
and/or visual field was evident in eight patients,
whereas in three it was unchanged.

Postoperative PRL and GH levels returned to nor-
mal in Cases 4 and 6. Clinical and laboratory control
after 6 months in the patient bearing an ACTH-
secreting adenoma demonstrated marked improve-
ment of the Cushing syndrome and normalization of
serum ACTH and of dynamic endocrinological tests.

Cerebrospinal fistula complicated the surgical
procedure in three cases. In two of them a minimal
cisternal leakage was sealed with intraoperative
plasty by means of fat and fibrin glue; in the other
case, with a large chiasmatic cistern laceration, 6
days of continuous lumbar drainage followed a
careful intraoperative plasty.

Six patients developed transient postoperative
diabetes insipidus lasting 1–6 days; in Case 9 dia-
betes insipidus was still present 4 months after
discharge. The postoperative course in this patient
was also complicated by a generalized seizure, very
likely related to severe delayed hyponatremia [13];
it was treated with aldosterone and hypertonic
solutions.

As described in Table 1, eight patients were
treated with specific hormonal substitutes at dis-
charge. The mean hospital stay was 17 days, rang-
ing from 10 to 33 days. The mean follow-up was 2
years with a range from 6 months to 11 years. Four
patients (Cases 1,2,4,5) were lost to follow-up after
6 months. Control neuroradiological examinations
in this group confirmed total tumor resection in
Cases 1 and 4 and subtotal ablation in Cases 2 and
5. Patient 7 died of lung cancer 2 years after trans-
sphenoidal surgery. In this case, 1 year postopera-
tively the patient complained again of a visual loss;
a cranial CT was performed that demonstrated local
recurrence of disease. The patient at that time had
multiple metastatic locations, so the option of a
second transsphenoidal resection was discarded.

The other six patients up to now are living an
autonomous life, three with no therapy (Cases 3,6,
and 10) and three with hormonal replacement ther-
apy (Cases 8, 9, and 11). Control neuroradiological
studies confirmed the radical tumor excision in Pa-
tients 3, 6, 10, and 11, whereas in Patients 8 and 9 a
small tumor remnant is still present; their evolution
is monitored with serial MRI (Figures 1–5).

In the follow-up period no patient except Case 7
has shown a symptomatic recurrence.

Discussion
In the literature, the figures on aged patients oper-
ated on for a pituitary adenoma are scarce. Un-
doubtedly, it is usually wiser to refer these patients
for medical and/or radiation therapy whenever pos-
sible, than to recommend surgery.
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Our experience, in agreement with other authors
[3–5,18,19,21], suggests that the surgical treatment
of pituitary adenomas diagnosed in the eighth de-
cade of life is certainly feasible, as supported by the
results of the present series, with no mortality.

Nevertheless, the surgical option should be com-
pared first with pharmacological and radiothera-
peutic therapies. The initial choice of the medical
treatment with bromocriptine or cabergoline for
patients bearing PRL-secreting adenomas seems
sensible, unless one is dealing with an acute neuro-
logical emergency such as the sudden amaurosis in
one of our cases. Medical treatment [2,3,6] should

also be advocated before considering surgery for
aged patients harbouring GH-secreting adenomas,
although a much lower efficacy of the drugs has
been demonstrated in this particular age group [8].

The majority of patients in our series complained
of visual disturbances; therefore, radiotherapy was

2 Outcome after Surgery

PATIENT RESULT

1 Very good
2 Good
3 Very good
4 Fair
5 Fair
6 Very good
7 Good
8 Fair
9 Fair

10 Very good
11 Good

Outcome scale: Very good, autonomous life without any specific ther-
apy; Good, autonomous life with therapy; Fair, autonomous life with
adjunctive neurologic deficits; and Poor, Non-autonomous life.

1 1

2 Case 9; T2-weighted MRI coronal and sagittal sequences show a huge pituitary adenoma extending upwards to
the third ventricle and laterally involving both the cavernous sinuses.

3 Case 9; T2-weighted MRI coronal sequence per-
formed 1 month postoperatively illustrate the

amount of tumor resection and the descent of its upper-
most component in the sella.
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not advisable because it would have further endan-
gered the visual function [12,15].

Surgery was the treatment of choice in seven
cases of non-secreting adenomas that were refrac-
tory to pharmacological therapy, such as for the
aforementioned hemorrhagic adenoma causing
sudden blindness [9] and in the GH-secreting ade-
nomas that responded poorly to drug therapy.

In one of the three patients without visual prob-
lems, who had an ACTH-secreting microadenoma
(Case 1), her clinically good condition (ASA Grade
2) encouraged us to satisfy by means of surgery her
strong wish to be definitively cured.

Actually, we do agree with other authors [19,24]
in considering more than the patient’s age and the
grading of the general organic status of the patient,
as described by the ASA scale, to achieve the best
surgical result. In fact, only patients in ASA Grades
4 and 5 are not candidates for elective surgery
because of the excessive risk of death.

As far as the surgical option, the majority of au-
thors [26] state that transcranial access should be
reserved only for adenomas with extension to the
temporal lobe. Conversely, the transsphenoidal ap-
proach can only be considered safe and effective for
one- or two-stage removal of adenomas with
marked suprasellar extension. The concept of
“staged surgery” does not only apply, in our opin-
ion, to pituitary adenomas in aged patients. For
instance, it seems reasonable to observe the evolu-

tion of the small tumor remnants in Case 9 with
serial MRI and to consider the option of radiother-
apy rather than a second surgical procedure.

Histological examination in the majority of our
patients revealed undifferentiated adenomas with
oncocyte-type cells. The percentage of oncocyte-
type cells resulted was also relevant (although vari-
able from 35–70%) in those cases with secreting
adenomas.

The postoperative course is obviously more
problematic for the elderly. In our experience, strict
control of fluid-electrolyte balance was critical in
these subjects. In fact, the elderly need more time
to correct anomalies in fluid balance and often can-
not adequately compensate for acute fluid and elec-
trolyte changes [20]. The loss of free water related
to diabetes insipidus leads to sudden cell dehydra-
tion and hypernatremia, a condition carrying an
elevated mortality risk [23]. Also, intracellular
edema, as a consequence of hyponatremia followed
by hypotonic hypovolemia, increases mortality risk
[22].

So the elderly patient has less effective neuro-
transmission and neuroendocrine activity, together
with a reduced peripheral response capacity to
acute pathological modifications [7,16,20].

Fluid and electrolyte imbalance was promptly di-
agnosed and corrected in our patients. Continuous
monitoring of arterial pressure, central venous
pressure, hydration status, hourly diuresis, specific

4 1

5 Case 9; T2-weighted MRI coronal and sagittal sequences performed 75 days postoperatively clearly demon-
strate the “plunging down” of the tumor residual into the sella, with clearing of the third ventricle.
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gravity, and urinary-serum osmolarity ratio was
established.

Diabetes insipidus was adequately treated with
vasopressin DDAVP (5-10 U). Hyponatremia was
corrected with continuous parenteral infusion of
sodium hypertonic solutions (1-2 ml/Kg/hour, 1-2
mEq Na/hour). The limited sodium sparing capabil-
ity and the hypovolemic state of most of these
patients did not allow us to treat hyponatremia with
fluid restriction.

Last but not least, the goal of surgery should not
be to pursue radical tumor excision at all cost: for
hypophyseal and diencephalopituitary surgery, the
primary goal is no mortality or relevant adjunctive
morbidity.
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COMMENTARY
This is a very well-written and sufficiently clear
documentation of 11 operated cases of pituitary
adenomas in patients in their eighth decade of life.
Because we are confronted more and more often
with the decision of how and whether to treat el-
derly patients, data like these are very helpful. The
authors have obtained excellent results in the treat-
ment of large pituitary adenomas causing visual
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impairment. They outline their modalities for
decision-making and their treatment protocol for
this specific situation.

We have published similar experiences in acro-
megaly, extending the age limit to 81 years [1].
Concerning non-secreting adenomas, we were
forced to operate on patients up to 86 years of age
to prevent blindness. Nevertheless, as shown by
Fraioli, even with patients in their 70s, we have to
consider many factors to achieve results that really

improve the condition of these often fragile and
multimorbid patients.
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