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Abstract Clinical presentation, treatment and its results were evaluated during long-term follow-up of 37
patients older than 65 years with pituitary adenomas. Causes of death were also evaluated. It was a
retrospective and cross-sectional study. Prevalence of incidentalomas was 43% (16), macroadenomas 70.3% (26)
and giant adenomas 16.2% (6). The most frequent tumor phenotype was the non-functioning adenoma (76%). The
prevalence of visual field defects and neurological symptoms was 56% and 57%, respectively. We found normal
pituitary function in 54%, partial deficiency in 30% and panhypopituitarism in 16%. Thirty-two patients were treated, 5
were lost to follow-up without receiving treatment. Surgery was indicated in 18. Of those operated by trans-sphenoidal
approach, 23% had postsurgical complications and 54% improved the visual field. By trans-craneal approach, 50%
had post-surgical complications and 33% visual field improvement. During follow-up (55.1 + 48.7 months) no tumor
regrowth was observed, except in a giant adenoma. Four operated patients died, two due to causes related to
tumor. Fourteen were not operated, 11 with non-functioning adenomas and normal visual field were periodically
controlled, and 3 with secreting adenomas received medical treatment. No tumor growth was observed during follow-
up (43.7 + 38.1 months). We did not observe tumor progression in elderly patients with non-functioning adenomas
and normal visual field, so we suggest watchful approach and periodic control. When there are visual field defects,
trans-sphenoidal surgery can be considered safe and effective. In secreting adenomas and depending on the as-
sociated comorbidities, medical treatment would be the appropriate approach.
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Resumen Adenomas hipofisarios en pacientes anosos. Se evaluo la presentacion clinica, tratamiento y
sus resultados durante el seguimiento prolongado de 37 pacientes mayores de 65 afios con adenomas
hipofisarios, y sus causas de muerte. El estudio fue retrospectivo y transversal. La prevalencia de incidentalomas
fue 43% (16), macroadenomas 70.3% (26) y adenomas gigantes 16.2% (6). El fenotipo tumoral mas frecuente fue
el adenoma no funcionante (76%). La prevalencia de alteraciones en el campo visual y sintomas neuroldgicos
fue 56% y 57% respectivamente. El 54% tuvo funcion hipofisaria normal, deficiencia parcial el 30% y panhi-
popituitarismo el 16%. Fueron tratados 32, 5 se perdieron en el seguimiento sin recibir tratamiento. Indicamos
cirugia en 18. De los operados por via transesfenoidal, el 23% tuvo complicaciones postquirurgicas y el 54%
mejoria del campo visual. Por via transcraneal el 50% sufrié6 complicaciones post quirtrgicas y el 33% mejor6 el
campo visual. Durante el seguimiento (55.1 + 48.7 meses) no observamos recrecimiento tumoral, excepto en un
adenoma gigante. Cuatro pacientes operados murieron, dos por causas al tumor. Catorce no fueron operados,
11 con adenomas no funcionantes y campo visual normal fueron controlados periédicamente y 3 con adenomas
funcionantes recibieron tratamiento médico. No observamos crecimiento tumoral durante el seguimiento (43.7 +
38.1 meses). No observamos crecimiento tumoral en adenomas no funcionantes y campo visual normal, por lo
que sugerimos conducta expectante y control periddico. Cuando existe alteracion del campo visual, la cirugia
transesfenoidal es segura y efectiva. En los adenomas secretantes y dependiendo de las comorbilidades, seria
apropiado optar por tratamiento médico.
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Because of longer life expectancy, approximately 7% of
pituitary adenomas (PAs) are diagnosed in patients > 65
years. Sixty-five years of age has been usually used as
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a cut-off for defining “elderly”, and patients over 80 years
of age are under the very elderly category’=.

The diagnosis of PAs in the elderly is often delayed
because neurological symptoms and hypopituitarism
may be unrecognized and ascribed to age-associated
manifestations or co-existing diseases.

While there are extensive series about PAs in younger
patients, there are few data in subjects older than 65.

Our objectives were to assess the clinical presentation,
to define the safety and efficacy of therapeutic manage-
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ment and to evaluate the clinical outcome in a group of
37 elderly patients with PAs.

Materials and methods

It is a retrospective, cross-sectional study. We studied a con-
secutive cohort of 37 patients (20 males and 17 women) with
PAs, with a mean age at diagnosis of 72 + 5 years, median
age 71 (range: 65-84), followed up in 2 medical centers of the
city of Buenos Aires between 1999 and 2014.

We assessed: 1. Clinical presentation: age at diagnosis,
tumor size, incidental finding of PAs, visual field defects (VFD),
tumor phenotype, neurological symptoms, hyponatremia, hor-
monal deficiencies, relation between neurological symptoms
and tumor size and hormonal deficiencies. 2. Medical treat-
ment, surgery and /or radiotherapy. 3. Long-term follow-up:
changes in the visual field (VF), tumor size and development
of new hormonal deficiencies in operated and non-operated
patients. 4. Causes of death related or not related to PAs.

Data were entered in a database (Microsoft Excel 97) and
analyzed using the statistical package Medcalc v12. The fre-
quency distribution and / or percentages for all the variables
were established in all the cases. For those measures on a
categorical scale or higher, the following statistics were com-
puted: number of cases, minimum value, median, maximum
value, arithmetic mean, typical deviation. We performed as
tests of significance: Mann Whitney, Wilcoxon test and Chi
square test for trend. The significance level was set at alpha
0.05.

Results
Clinical data are summarized in Table 1.

The prevalence of micro, macro and giant adenomas
was 13.5% (5), 70.3% (26) and 16.2% (6), respectively.

TABLE 1.— Clinical data and tumor phenotype

Clinical data Cases
Age: mean 71 (65-84) 37 (16%)
Sex 20M/17F
Tumor size

Micro 5
Macro 26
Giant 6
VF Defects 20 (7%)
Neurological symptoms 22
Hyponatremia 4/14
Hormonal deficiencies 17
NFT 28 (12%)
PRL 3 (2%
GH 5
GH-PRL 1

VF: visual field; NFT non-functioning adenoma,; PRL: prolactinoma;
GH: growth hormone
Incidentalomas (*)
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The prevalence of VFD was 56% (20/37). Sixteen were
non-functioning adenomas (NFTs), 2 prolactinomas, 1
somatotropinoma, and 1 PRL-GH tumor. Out of those 20,
seven were incidentalomas (5 NFTs and 2 prolactinomas).

In 22 patients (57%) we found neurological symptoms:
headaches, dizziness, vertigo, loss of balance, gait ab-
normalities, paresthesia, diplopia, palpebral ptosis and
disorientation.

In the correlation between tumor size and neurologi-
cal symptoms, we found that, out of those 22, 16 (73%)
macro, 5 (23%) giant and 1 (4%) microadenoma had
neurological symptoms (Chi2 = 4.695. GL = 2. p = 0.096).
Probably due to the small size of the sample, we did not
find a statistically significant association between tumor
size and neurological symptoms.

In the assessment of hormonal deficiencies, we ob-
served no hormonal deficiencies in 20 (54%) patients,
partial deficiency and panhypopituitarism in 11 (30%) and
6 (16%), respectively. In the correlation between hormonal
deficiencies and neurological symptoms, we found that
9/20 (45%) patients without hormonal deficiency, 8/11
(73%) with partial deficiency and 4/6 (67%) with pan-
hypopituitarism had neurological symptoms (Chi = 2.5;
p = 0.2851). We did not find a statistically significant as-
sociation between neurological symptoms and hormonal
deficiencies.

The most prevalent phenotype was NFT 76% (28/37).
The prevalence of prolactinomas was 8% (3/37), somato-
tropinomas (GH) 13.5% (5/37), mixed PRL-GH 2.7% (1
case); we did not observe any corticotropinomas.

The prevalence of pituitary incidentalomas was 43%
(16/37), 87.5% (14/16) were macro (12) and giant adeno-
mas (2). These pituitary tumors were a finding on MRIs
performed due to neurological symptoms (Table 2).

Natremia could only be evaluated in 14, of which 4
had hyponatremia.

Out of 37 patients, 5 were lost in the follow-up without
receiving the indicated treatment.

We indicated surgery in 18 patients (14 NFTs, 2 GH-
secreting, 1 giant prolactinoma and 1 PRL-GH giant
tumor). The indication for surgery was due to: chiasmal
compression in 9 patients, neurological complications
(pituitary apoplexy and hydrocephalia) in 4, large tumor

TABLE 2.— Symptoms and tumor size of pituitary
incidentalomas

Symptoms Micro Macro Giant
(n=2) (n=12) (n=2)

Headache 1

Neurological 1 10 2

Hearing loss 2
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without VFD in 2, somatotropinoma in 2 and resistance
to cabergoline (CAB) in 1 prolactinoma.

Twelve patients underwent trans-sphenoidal surgery
(TSS), 5 trans-cranial (TC) and one patient had two sur-
geries (TSS and TC).

Total or subtotal tumor removal could be performed in
9 patients and partial resection in 9 patients. Post-surgical
complications occurred in 3/13 (23%) patients operated
by TSS and in 3/6 (50%) by TC (Table 3). Two patients
received medical treatment after surgery: octeotride in
a somatotropinoma, and CAB and octreotide in a mixed
PRL-GH tumor.

Fourteen patients were not operated. Twelve out of 14
did not have VFD: 10 NFTs, 1 GH- tumor and 1 prolacti-
noma; the other 2 patients had VFD: 1 macroprolactinoma
and 1 NFT with minimal defects. In the follow-up of patients
with NFT, MRI and VF were periodically performed in order
to evaluate tumor growth.

Two patients with prolactinomas were treated with
CAB and, one with somatotropinoma was treated with
octreotride as unique therapy.

None of the patients received radiotherapy as unique
or additional treatment.

We compared the follow-up and evolution of non-
operated and operated patients.

The average time of follow-up of the 14 non-operated
patients was 43.7 + 38.1 months (range 8 to 138). The VF
remained unchanged in 11 (79%) and became impaired
in one (7%). In two patients there was improvement in
VF: one with a macroprolactinoma after treatment with
CAB and the other one with an NFT who had minimal
VFD at diagnosis. The hormonal deficiencies remained
unchanged in all these patients and we did not observe
tumor growth in any of them.

The average time of follow-up of the 18 operated
patients was 55.1 + 48.7 months (range 1 to 179). In the
operated patients by TSS, the prevalence of improvement
in the VF was 54% (7/13) and by TC 33% (2/6). One of the
2 patients operated by TC had been previously operated

TABLE 3.— Surgical complications based on the approach

Complications TSS TC
(n=3/13) (n = 3/6)

Transient diabetes insipidus 1 1*
Deterioration of visual field 1
Pure motor hemiparesis 1

Hydrocephaly 1*
Gait abnormalities 1 1*
Subdural hematoma 2

TTSS: Transsphenoidal; TC: transcranial
* 1 patient presented all these complications
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by TSS. The hormonal deficiencies remained unchanged
in all of them but one who added a new deficiency of
another axis.

In the operated patients there was not tumor regrowth
except in one with a PRL-GH giant tumor.

Two patients who were operated died: one because of
post-surgery complications, and the other one because
of tumor regrowth.

Discussion

Nowadays PAs in older people are more frequently diag-
nosed because the number of this population is increasing
all over the world. Additionally, as image techniques are
more usually performed to investigate age-related neu-
rological illnesses, incidental findings can be expected.

In this study, we present 37 patients older than 65
years with pituitary adenomas. We analyzed the clinical
presentation, the therapeutic management and whether
there were some differences between operated and non-
operated patients in the outcome and evolution during
follow-up.

In the general population the prevalence of pituitary
adenomas is about 10%*¢. However, Ezzat et al. esti-
mated their prevalence about 16.7%7. In patients over
65 it is approximately 7%2 2 and it is growing because
of the improvement of health care and increasing life
expectancy?®. In autopsy studies in very elderly patients
it was demonstrated that the prevalence of PAs is ap-
proximately 11-14%°.

In the general population the prevalence of pituitary
macroadenomas is approximately 0.2%. In our study,
the prevalence of macro and giant adenomas was high
in accordance with the literature''2. This situation may
be due to the fact that most PAs were NFTs and the
symptoms of hypopituitarism are not usually recognized
as they can be ascribed to age-associated manifestations
or co-existing diseases. Therefore, the diagnosis of PAs
is delayed, which may be a reason of the presence of big
tumors in this group of patients.

Likewise, there was a higher prevalence of inciden-
talomas (43%), as it was reported in other series' ', and
even a higher prevalence of macro-incidentalomas (86%).
These pituitary tumors were a finding on brain MRiIs per-
formed for neurological reasons. The possibility of finding
a pituitary microadenoma in these images is very low and
could explain the higher prevalence of macroadenomas as
incidentalomas. In a previous study we reported that 63%
of pituitary incidentalomas in patients between 16-77 years
old were macroadenomas and most of them were NFTs'®.

In the Endocrine Society Guidelines for pituitary inci-
dentalomas they report in a pooled data of 10 series of
pituitary incidentalomas that 45% were macroinciden-
talomas’®.
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In this study the prevalence of VFD was 56%. Seven
were incidentalomas, which means that these patients
with VFD had not perceived these abnormalities. These
defects may be misdiagnosed in elderly patients with some
ocular diseases more frequent in this age group, such
as cataracts, macular degeneration or retinal vascular
alterations'”. Consequently, the diagnosis of a pituitary
tumor is delayed in this group, which leads to tumor growth
and could explain the higher prevalence of VFD in these
patients than in younger ones. This is in accordance with
the literature which demonstrated that the severity of VFD
and visual loss were related to tumor size'” 8.

Dizziness, vertigo, loss of balance and gait abnormali-
ties are common in older people, and they can also be
present in patients with PAs that is why these symptoms
may be unnoticed. We did not find a statistically significant
association between tumor size and neurological symp-
toms probably because of the small sample size.

The most common type of pituitary adenomas ob-
served was NFT, and there was a small percentage of
prolactinomas and somatotrophinomas but there were
no corticotrophinomas; these findings are in accordance
with previous reports® 2 °. In our patients < 65 years
(data not published) the most frequent tumoral pheno-
type was prolactinoma (53%), the second in frequency
NFT (30%), other types were somatotrophinoma (13%)
and corticotrophinoma (3%). Liu et al. compared PAs in
patients older and younger than 65 years who underwent
TSS, and showed that NFTs were more frequent in those
> 65 (75.4% vs. 37.4%), while prolactinomas were more
frequent in those < 65 (27.1% vs. 0%)".

Minniti et al. reported that data about prolactinomas in
the elderly were limited to small subgroups of PAs and to
single case reports®.

Although we found the presence of hyponatremia in
some patients, the sample size was small, and it was not
possible to come to a conclusion. Turner et al. found that
hyponatremia was very common as the initial presentation
of a pituitary lesion so it should always be considered in
older patients?. On the other hand, Nishizawa et al. and
Lin et al. reported that symptomatic hyponatremia is rarely
the clinical presentation of Pas?" 22, When hyponatremia
is present in patients with hypopituitarism, this is usually
due to adrenal insufficiency and age-related changes in
vasopressin secretion rather than secondary hypothyroid-
istS, 24_

We observed partial hormonal deficiency in 30%
and panhypopituitarism in 16%. Because symptoms of
hypopituitarism are silent and non-specific, they may go
unnoticed in these patients. It was reported that hypopi-
tuitarism could be present in up to 50% of all PAs when
an in-depth evaluation is carried out'®2%. The two patients
with macroprolactinomas treated with CAB decreased
the tumor size and, the one with VFD improved. In the
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literature it has been reported that the response to CAB
in elderly patients is as effective as in youngsters?.

Although NFTs usually have a slow growth potential,
our decision to indicate surgical treatment was due to
VDF or progressive growth of the tumor in the suprasellar
space. In acromegalic patients our decision to indicate
either medical treatment or surgery depended on their
comorbidities. Of the 3 treated patients with acromegaly,
only 2 were operated, the other one was treated with
somatostatin analogs, his clinical condition improved,
and the adenoma remained unchanged during 7 years
of follow-up. Van der Lely et al. found that in elderly
patients, GH levels tend to be lower and adenomas are
more responsive to octreotide, which suggests that this
drug can be used as primary treatment in this age group?.
However, these results might be skewed due to the less
aggressive behavior of somatotropinoma in the elderly®.

Grossman et al. in a retrospective analysis of the
Nationwide Inpatient Sample about the surgical risk of
PAs in older patients included 8400 subjects of whom
only 2.6% were treated by TC and the remaining patients
by TSS. They showed that morbidity and mortality rates
increase in patients older than 65 years and reported an
overall mortality of 3.8%. In this data base the reference
about the phenotype and tumor size was not included?.
In other studies performed in single centers with surgeons
with experience in TSS, with appropriate perioperative
management and a multidisciplinary team, there was
minimal morbidity and mortality was 0%%'°. Locatelli et
al. demonstrated that the safety and efficacy of TSS in
older patients were similar to those reported for the gen-
eral population?. Hong et al. concluded that TSS is the
most appropriate approach for elderly patients and that
age should not be an obstacle to perform it. Fraioli et al.
reported that only in patients with stage 4 and 5 of ASA
scale TSS approach is contraindicated because of the
high risk of death, and that this approach for removal of
adenomas with marked suprasellar extension should be
considered safe only for patients with stage 1 or 2 of ASA
scale. TC surgery should be reserved only for adenomas
with extension to the temporal lobe''. In our study, the
neurosurgeons made the decision to perform a TC in 5
patients because they had giant adenomas and macroad-
enomas with neurological complications.

The overall complication rate in our patients who un-
derwent surgery (TSS and TC) was 31.6% (6/19), while
for TSS it was 23% (3/13). This is in accordance with
Grossman et al. who referred an overall complication rate
of 32.6% (26); in other series the complication rate by TSS
was 20%, 25% and 37%?% " '2. Marenco et al. reported
that the endoscopic endonasal approach provided better
results for CSF fistulae, diabetes insipidus and postopera-
tive pituitary deficits than transsphenoidal microsurgery.
They concluded that age as the only factor should not be
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a contraindication for surgery, while comorbidities could
be?.

We would like to point out that two patients, one with
a giant prolactinoma and the other one with a PRL-GH
giant tumor presented resistance to CAB, so we decided to
perform surgical treatment. The PRL-GH giant tumor was
started on octreotide and CAB treatment after surgery®.

None of the patients received treatment with radio-
therapy because there were neither contraindications to
undergo surgery nor postsurgical tumor regrowth, except
for one patient with a giant PRL-GH who died as a result
of the tumor.

In the follow-up of 10 non-operated patients with NFT
and normal VF, tumor size, VF and hormonal deficien-
cies remained unchanged, except in one patient whose
tumor grew, and his VF worsened; another patient who
had minimal VFD presented improvement and an intratu-
moral micro-hemorrhage could be a probable explanation.
Deckkers et al. observed the natural course of 28 NFTs:
50% of the patients had tumor growth, and a spontane-
ous decrease of the tumor size in 29% of them during a
follow-up of more than 7 years®'.

In the follow-up of TSS-operated patients the preva-
lence of improvement in the VF was 53%. In other series,
it was demonstrated that 70% of patients showed visual
improvement after TSS® '°. Probably our lower rate of
improvement in the VF was due to the fact that not all
our patients were operated by experienced surgeons
in TSS approach. We did not observe improvement in
hormonal deficiencies, one patient added a deficiency of
another axis. This is in accordance with the literature that
suggests that the recovery of pituitary deficiencies in the
elderly is less frequent than in younger patients®2'. Webb
et al assessed the improvement of pituitary axes post
TSS approach in 234 patients whose mean age was 41
+ 15.1 years and showed that almost half of those patients
with pituitary insufficiency before surgery improved in the
post-surgery period®.

Two patients with giant adenomas who were operated
died: one in the immediate post-surgical period due to
pneumonia, and the other one as a result of complications
related to tumor regrowth but not to the surgery.

In conclusion, in our group of elderly patients we found
a high prevalence of incidentalomas, macro and giant
adenomas; and the prevalent phenotype was NFT.

In patients with NFT and without visual abnormalities, a
close follow-up of the tumor size and the VF seems to be
an adequate conduct. We suggest maintaining a holistic
approach and carrying out less aggressive treatments
in this age group who usually has co-existing illnesses.
Instead, in patients with abnormalities in the VF, the surgi-
cal treatment by TSS approach could be considered safe
and effective.
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In secreting tumors and depending on the associated
comorbidities, a medical treatment would be the appropri-
ate approach.

The aim of this study was to show the evolution of PAs
in elderly patients who received different treatments and
to contribute to the few series that have been published
about this age group.
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A veces recuerdo que respiro y hasta no olvidarme de ello casi no respiro.
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