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7.1 Introduction

Meningioma represents the most frequent brain tumor in the elderly. The prevalence
of the disease is difficult to define due to subclinical manifestation in large portion
of the population [15]. Great amount of these tumors are discovered incidentally
through cranial or spinal radiological exams due to other causes. Others are
diagnosed only on autopsy. The increase in average lifespan and the more frequent
and easy use of diagnostic neuroimaging have resulted in a larger quantity of lesions
being detected in the aging population.

Due to its usually benign biological behavior, many of those tumors are being
handled conservatively. In general meningiomas in elderly patients have been con-
sidered to have a more benign course than meningiomas in young patients. Annual
growth rate seems to be higher in younger patients [43—-45]. Kuratsu et al. [34]
reported 49 % of asymptomatic meningiomas for patients older than 70 years. This
is in contrast to 34 % under this age.

Furthermore, due to limited life expectancy as well as generally more significant
concomitant diseases in the elderly, surgeons tend to be more conservative in the
management of these patients. Dolecek et al., evaluating the Surveillance,
Epidemiology and End Results (SEER) Program database for the year 2004-2011,
could clearly demonstrate that patients older than 75 years were substantially less
likely to receive any kind of treatment (surgery, surgery +radiotherapy, or radio-
therapy alone).
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The enormous improvement of peri-, intra-, and postoperative management of
neurosurgical patients in the last decades allows neurosurgeon to safely operate on
many of those lesions. However, new technologies such as radiosurgery, gamma
knife, and improvement of conventional beam radiation offer more therapeutic
alternatives. Nevertheless, the diagnosis of meningioma in the elderly poses an ethi-
cal as well as medical decision difficulty on whether it should be treated and which
treatment risk is acceptable.

The interest in defining better criteria for dealing with such patients is increasing.
In the last 20 years, many authors have reported their treatment results. Most of them
have tried to isolate different risk factors for adverse outcomes. Some of these authors
suggested different grading scores in order to facilitate patients’ selection [1, 9, 17,
18, 28, 36, 56]. Unfortunately their conclusions differ or even contradictory.

7.2  Epidemiology

According to the World Health Organization as published in its classification for
nervous tumors [37], meningiomas account for about 24-30 % of all primary intra-
cranial tumors in the USA. Its annual incidence rate is reported to be up to 13 per
100,000 habitants. The Central Brain Tumor Registry of the United States
(CBTRUS) [47] collects data regarding malignant and nonmalignant brain tumors
in the USA. It is the largest register providing statistical data on the population-
based incidence of primary CNS tumors. In its last report on CNS tumors between
2008 and 2012, meningiomas were the most frequently reported histology with
36.4% of all brain tumors. They were much more frequent in female and in
American Africans. Meningiomas were also the most common nonmalignant brain
and CNS tumor (53.4 %). The incidence of all brain and CNS tumors was highest
among the age 85+ years, and from age 35 years, it was the most common histology
diagnosed (Table 7.1). Meningiomas’ incidence was increasing with age, and it dra-
matically increases after age 65 years. Age had a large effect on relative survival
after diagnosis of malignant meningioma.

Yearly relative survival rates decrease with age. This decline is much more
evident in the age group 75+ years. This might be the result of therapy, but it is prob-
ably due to average life expectancy in this group.

Reports from different world regions confirm the data reported in the USA
[21, 22,29, 59].

Table 7.1 Rates of average Age (years) Rate
annual age-related incidence
o 0-19 0.14

of meningioma among all

primary CNS and brain 20-34 1.39

tumors per 100,000 adjusted 3544 4.82

to age (CBTRUS) [47] 45-54 9.02
55-64 14.77
65-74 25.96
75-84 38.70
85+ 51.31
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7.3  Histology

Approximately 80-90 % of meningiomas are classified as benign (WHO grade I).
Atypical meningiomas (WHO grade II) were reported to account for 5-15% of
meningiomas. Nevertheless, the current WHO classification from 2007 includes
cerebral tumor invasion as one of the criteria for WHO grade II even in the absence
of cellular atypia or anaplasia. Therefore, an increase in the diagnosis of grade II
tumors has been reported [48, 54]. This diagnosis could newly account for up to
20-35% [50, 62]. The remnant 0.8-2 % account for WHO grade III tumors.

Park et al. [48] tried to look at the influence of age on histological grading. In
1083 surgical cases of 1067 patients, they reported 91.8 %, 6.8 %, and 1.4 % WHO
grades I, II, and III tumors, respectively. However, they evaluated patients treated
between the years 1991 and 2006; hence, the portion of WHO grade II tumors might
have been higher if they had used the 2007 WHO definition. Statistical analysis
showed though higher incidence of the combined grades II/III meningiomas with
respect to age. In patients older than 60 year, incidence of grades II/III combined
was 11.9 % as compared to 6.9 % in younger patients. The relative distribution of
histological subtypes within a WHO grade did not show any statistically significant
difference related to age.

Other authors reported only statistically significant increase in incidence of
grades I and II and decline of grade III tumors [24]. Yet, diagnostic confirmation
through pathology was inversely correlated to age confirming the somehow more
conservative therapy tendency in this age group.

Similar results were obtained in an epidemiological study using the CTBRUS
data between the years 2004 and 2010 [33]. Likewise a linear growth of the inci-
dence of all three grades was noticed with peak incidence in the age group 75-84
years followed by a drop-off in incidence in the >85 year group. This as well could
be the result of a more conservative approach in extreme elderly patient, which
would result in lack of pathological confirmation.

The pathophysiology of the apparent incidence increasing in grade II and even-
tually grade IIT meningiomas with age might be explained through the long period
of time in which tumor progresses before it becomes clinically evident. This long
period of time might be enough for tumor cells to gain atypias and anaplasias or for
tumor to grow enough to invade brain parenchyma, which would pose a higher
grade upon diagnosis.

7.4 Proposed Scores and Risk Factors for Adverse Outcome

Decision-making in this patient population is challenging both for caregiver and for
patients and their relatives. Any offered treatment should follow a simple concept,
namely, treatment’s benefit far outweighs the risks of treatment or the risk of non-
treatment. A simple numerical representation of risk prediction might be helpful for
counseling patients and relatives, simplify therapy plan, and predict outcome.
Incorporating a set of risk factors for adverse outcome seems to be more robust than
depending on only one single factor.
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Numerous publications tried to analyze different risk factors for adverse
outcome in this patient’s population [1, 2, 4-7, 14, 17-20, 23, 28, 31, 39-41, 46,
52, 55-57, 61]. Most of the studies consist in retrospective analysis of patient’s
outcome. Only three of them were prospective studies [9, 32, 49]. To date, no
randomized study dealing with this issue was published. Published data in the
literature regarding outcome of meningioma surgery in the aged population is
controversial and inconsistent. A summary of papers published to date with the
respective morbidity and mortality figures as well as identified risk factors for
either morbidity or mortality is shown in Table 7.2.

Numerous single risk factors for adverse outcome (either morbidity or mortality)
were proposed and are listed below:

Age

Sex (male/female)

Resection grade

Peritumoral edema

Tumor size

Tumor location (eloquence, vessels, skull base)
Preoperative neurological condition/deficit
Preoperative Karnofsky Performance Scale
Concomitant disease

ASA Score (American Society of Anesthesiologists Physical Status
Classification System)

11. Diabetes mellitus

12. Hypertension

13. Pulmonary disease

14. Race

15. Smoking

16. Alcohol use

17. Disseminated cancer elsewhere

18. Histology

19. Emergency procedures

20. History of previous meningioma surgery
21. History of previous radiation

SN R o S e

The most frequently identified single factors in the cited studies include age, sex
(male/female), presence of peritumoral edema, tumor size and location, neurologi-
cal condition and Karnofsky Performance score, as well as the presence of con-
comitant disease or higher ASA score.

It seems that general health condition (expressed as the presence of concomitant
disease or higher ASA score) remains a constant risk factor in most of the studies.
This probably correlates to advanced age too. The older the patient is, the higher is
the risk to have more concomitant diseases. Schul et al. [57], analyzing single risk
factors of two proposed grading scores, could show that when nonsignificant risk
factors were stepwise omitted from further calculation, only the elements of ASA
score and concomitant disease remained significant. Cohen-Inbar et al. [17, 18]
proposing a novel scoring score based on analysis of different risk factors in 250
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elderly patients divided concomitant disease into three singular diseases, namely,
diabetes mellitus, hypertension, and pulmonary disease. The consequence was that
concomitant disease gained threefold strength in their score. Grossman et al. [28]
performed a multi-institutional retrospective cohort analysis of the American
Nationwide Inpatient Sample relating it to the Charlson Comorbidity Score (CCS)
[10, 11, 13, 51]. They as well showed a strong correlation of outcome (mortality,
postoperative morbidity, length of stay in the hospital, and consequently costs of
treatment) with comorbidity.

Further risk factors that regard tumor characteristics as size, location, and edema
might relate to neurological status and Karnofsky score. These factors are also fre-
quently presented in different studies.

These results were confirmed in the retrospective report of a personal series of
Sade and Lee, consisted in 300 analyzed patients. They also added previous surgery
and history of radiation treatment to reported risk factors [36]. Poon et al. [53]
reviewing 13 published studies between 2002 and 2012 reported that mortality was
commonly associated with ASA score, peritumoral edema, and Karnofsky
Performance score. Among the 11 factors they isolated, which were associated with
mortality, five were related to preoperative status and comorbidities.

7.5 Scores

In light of different identified risk factors mentioned above, several authors pro-
posed various scoring systems meant to provide prognostic value and help clinical
decision-making and patient’s counseling.

A summary of the proposed scores is shown in Tables 7.3, 7.4, 7.5, 7.6, and 7.7.

e Clinical Radiological Grading System (CRGS) [1, 9] Table 7.3

This grading system was first introduced in 1990 in order to standardize surgical
decision-making in elderly patients with intracranial meningiomas.

Table 7.3 Clinical-Radiological Grading System (CRGS) [1, 9]

Score
Factor 1 2 3
Size of lesion (cm) 6 4-6 <4
Neurological condition® Unrecoverable Progressive No deficits
KPS score <50 60-80 90-100
Critical location® Highly Moderately Not critical
Peritumoral edema* Severe Moderate Absent
Concomitant disease(s)? Decompensated Compensated Absent

“Unrecoverable deficits: deficits complete and stabilized (e.g., hemiplegia or amaurosis); progres-
sive deficits: deficits incomplete or worsening (e.g., hemiparesis or impairment of visual acuity)
A critical location is present if the tumor is attached to a primary vascular or nervous structure
(such as the cranial base or an eloquent area)

‘Peritumoral edema is classified as moderate (only peritumoral) and severe (with a shift of midline
structures)

dConcomitant diseases were evaluated as being compensated (controlled by medical therapy) or
decompensated (uncontrolled despite medical therapy)
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Table 7.4 SKALE (sex, Karnofsky, ASA, location, edema) grading system

Score
Factors 2 4
Sex M F -
Karnofsky score <50 60-70 >80
ASA class \Y 1 lorll
Location Critical Not critical -
Highly Moderately Not critical
Edema Severe Moderate No edema
In red: modified SKALE (mSKALE) [31, 56]
Table 7.5 The Geriatric Scoring System (GSS) [17, 18]
Admission parameter | 1 point 2 points 3 points
Size >5 cm 3-5cm <3 cm
Neurological deficit Progressive Stable severe None, minor
Karnofsky <50 60-80 90-100
Performance Scale
Tumor location Falcine, Tentorial Convexity
parasagittal Posterior fossa Intraventricular
Foramen jugular foramen P
Sphenoid wing
magnum
Tuberculum sellae
cavernous sinus
Optic nerve
Peritumoral edema Severe Mild None
Diabetes mellitus Not controlled Medically None
controlled
Hypertension Not controlled Medically None
controlled
Pulmonary disease Severe Mild None

It was based on a retrospective analysis of 46 patients (of whom 34 were surgi-
cally treated) with an age cutoff of 70 years. It incorporates six preoperative
factors regarding patient’s status and radiological tumor’s characteristics, namely,
size of lesion, neurological condition, KPS score, critical location, peritumoral
edema, and the presence of concomitant disease. The resulting score 6—18 was
found to reflect mortality at 3 months. The same group has validated their system
in 2005 on a group of 90 patients, confirming that patients with a score> 10 were
the best candidates for surgery.
Some critics were expressed regarding the composition of this grading system
[56, 57]. Initially, the CRGS was developed based on a small database of 34
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Table 7.6 Charlson Comorbidity Index/Score (CCS) [10, 13, 28]

Weight Clinical condition

1

Myocardial infarction

Congestive heart failure

Peripheral vascular disease

Dementia

Uncomplicated diabetes mellitus

Cerebrovascular disease

Chronic lung disease

Peptic ulcer disease

Chronic liver disease

2 Hemiplegia
Moderate or severe kidney disease
Diabetes mellitus with complications
Any malignancy (leukemia, lymphoma)

3 Moderate or severe liver disease

6 Metastatic tumor malignancy

Acquired immune deficiency syndrome

Assigned weights for each condition the patient has. For example: congestive heart failure — 1
point; moderate kidney disease — 2 points. Total score — 3

Weighting for age

Age group (years) Weight
049 0
50-59 1
60-69 2
70-79 3
80-89 4
90-99 5

Aged weight is added to clinical condition weight

patients. That put in question its statistical power. Furthermore, correlation
between Karnofsky Performance Scale and mortality was not statistically signifi-
cant. Nevertheless, the authors of CRGS choose to include it. In further valida-
tion work 15 years later [9], KPS remained statistically insignificant. The same
work found a substantial correlation of outcome to sex. Still they were reluctant
to add it into the scale arguing that it has been the first time such a correlation
was described.

Schul et al. [57] confirmed the predictive ability of this scale for mortality and
better clinical outcome expressed in the Glasgow Outcome Score. However, as
for SKALE (see below), analysis of single components revealed a lack of signifi-
cance for all components except of the presence of concomitant disease and the
statistical strength of total score was similar to the single component “concomi-
tant disease.”
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Table 7.7 CLASS Algorithmic Scale [36]

Score
Factors -2 -1 0 +1 +2
Comorbidity | ASA3 ASA?2 ASA 1
Location Complex | Moderate Simple
Age (years) >71 61-70 <60
Size (cm) <2 2.1-4 >4
Signs and Asymptomatic Mild Severe
symptoms symptoms symptoms
Irreversible Reversible
neurologic neurologic
deficits deficits
Other Prior Radiographic
radiotherapy progression
and/or surgery

Sex, Karnofsky, ASA, Location, Edema Score (SKALE) [56] Table 7.4

Sacko et al. introduced a new scoring system in 2007 based on a retrospective
study of 74 patients 80 years and older. They tried to correlate mortality at 1-year
following intracranial meningioma surgery. They could identify five risk factors:
sex, preoperative Karnofsky Performance Scale, American Society of
Anesthesiology Class, tumor location, and the presence of peritumoral edema.
Resulting score could range from O to 16. A correlation was found between
increased mortality at 1 year with score equal to or lower than 8. Konglund et al.
[31] proposed a modification for this scale (nSKALE) based on their data of 51
patients. They could reproduce the results of Sacko et al. regarding total SKALE
score and 1-year survival. Nevertheless, assessing single components they could
not demonstrate the significance of ASA score and tumor location in the multi-
variate analysis (ASA score was significant in the univariate analysis). The origi-
nal definition of tumor location had only two possibilities: critical and not critical
which could obtain 0 or 2 points respectively. In the mSKALE location was
adapted to the three variable systems as in CRGS, namely, location could be
appointed to highly, moderately, and not critical with assigned scores of 0, 2, and
4, respectively.

As Konglund et al. reported, the resulting mSKALE score was therefore skewed
+2 points. A score of >8 could predict mortality at 1 year. Schul et al. [57] con-
firmed the utility of the SKALE score to predict mortality at 1 year. Yet, single
component analysis showed significance only for ASA score with an odds ratio
of 5.17 per point increase in ASA score. The authors concluded that both SKALE
and CRGS might be simplified to one component without losing their predictive
ability.

Geriatric Scoring System (GSS) [17, 18] Table 7.5

Cohen-Inbar et al. proposed the GSS in 2010 based on a study of 250 patients 65
years and older. The GSS includes the same parameters as the CRGS except for
concomitant disease, which was substitute by three parameters, namely, the
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presence of diabetes mellitus, hypertension, and pulmonary disease. Tumor size
was defined slightly differently and tumor location was subdivided in more details.
In this study, the authors found correlation between GSS score and survival at 3
months and 5 years. Higher GSS score was additionally significant for perfor-
mance level at 5 years after surgery as well as time spent in intensive care unit
and length of hospitalization. Konglund et al. could not confirm the data regard-
ing survival in their study. Major critic for this scale was that concomitant dis-
ease was divided into three factors gaining threefold power. Furthermore,
diabetes mellitus was not statistically investigated separately even though 70 %
of the patients suffered from it.

Charlson Comorbidity Index/Score (CCS) [10, 13, 28] Table 7.6

The Charlson Comorbidity Index was originally designed to classify prognostic
comorbidity in longitudinal studies in order to predict survival at 1 year. It has
been used and validated in numerous studies, some of them in neurosurgical
pathologies, in order to stratify patients according to comorbid conditions and
overall survival [3, 10-12, 25, 26, 28, 35, 38, 42, 58].

The CCS assigns a weight of 1, 2, 3, and 6 for different clinical conditions. It is
calculated by summing the weights for each condition in patient’s medical his-
tory. Regardless of whether the conditions are obtained in the contest of clinical
care or outcome data, the CSS weight for each condition is identical. CSS scores
can range from O to 15 and is adjusted for age.

Grossman et al. [28] performed a multi-institutional retrospective cohort analy-
sis of the American Nationwide Inpatient Sample relating it to the Charlson
Comorbidity Index (CCS) [28]. They could confirm a strong correlation of out-
come (mortality, postoperative morbidity, length of stay in the hospital, and con-
sequently costs of treatment) with comorbidity.

Konglund et al. [31] found that survival was improved by CCS <6, but it did not
reach statistical significance (p=0.068). It might be the consequence of the small
patient’s number (n=51).

Laor et al. [35] reporting on outcome in general surgery of elderly patients indi-
cated that increased age was associated with a higher death rate after emergency
surgery and with late deaths after elective surgery. A higher mean CCS was
noted in early non-survivors after both elective and emergency surgery with a
more significant effect of the preoperative CCS than chronological age for the
prediction of late postoperative death.

CCS seems to be effective prognostic tool in further neurosurgical pathologies as
glioblastoma multiforme or traumatic spine injury [25, 42]. Although the CCS
was not designed to predict perioperative mortality in surgical cohorts, it corre-
lates with a greater risk than age for perioperative death in the elderly.

CLASS Algorithmic Scale [36] Table 7.7

This algorithm aimed to balance the risks and benefits of meningioma surgery.
The purpose of this scale is to suggest physician about surgical treatment in inci-
dental tumors. Unlike the previous scales, this system suggests a raw of risk
factors (comorbidity defined by ASA score, tumor location, and patient age) and
benefit factors (tumor size, neurologic signs). A score is assigned to each factor
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as follows: risk factors are graded from —2 to 0, while benefit factors are graded
from O to +2. A score of +1 was added to total score in the presence of radio-
graphic progression and —1 for previous history of surgery and/or radiotherapy.
Patients are then divided into CLASS I (total score of +1 or above), CLASS II
(total score of 0 or —1), and CLASS III (total score of —2 or below).

The validity of this scale was tested by the authors showing that patients in
CLASS group I should be offered surgery and those in CLASS group III should
not be offered surgery. Patients in CLASS group II should be discussed with
caution.

Major disadvantage of this scoring system is that location was only defined sub-
jectively by the senior author and not based of defined criteria; therefore, it might
not be transferred to other centers. Additionally, no other study had until now
tested this scale; thus, its utility is questionable.

In summary, all systems have their utility and disadvantages when considering
patients for surgery. It seems that patients’ general conditions play a crucial role in
defining prognosis. Tumors’ characteristics as location, size, and peritumoral edema
seem to have an important role as well. Patient’s age seems to correlate with out-
come although it is not an independent factor and usually older age is associated
with different risk factors. Moreover, physicians might improve patient’s likelihood
for better outcome by improving the “dynamic” factors such as improving general
condition or reduce edema. Unchangeable factors as age, sex, or tumor size contrib-
ute for risk assessment but are not disposed to changes.

These scoring systems do provide useful help for decision-making but should
not be used as guidelines when treating these patients. Best approach is probably
careful judgment of all different factors and an open discussion with patients and
relatives.

7.6 Outcome

The most important aim of all studies is to improve future outcome by identifying
risk factors and developing systems. This would allow improving patients’ selection
and advise other practitioners on the best way to choose. An imperative task would
be to look at one’s own outcomes and identify adverse as well as good results. The
advances of medical technology make it hard to compare historical series.
Furthermore, differences in study designs and size of patients’ collectives contribute
to a large difficulty in comparing these studies. Reported mortality and morbidity
rates vary widely and are sometimes even contradictory. A summary of published
rates is shown in Table 7.2.

*  Morbidity
The definition of morbidity and operative complication differs largely. Identifying
postoperative morbidity is not an easy task. First of all, surgery of intracranial
lesions runs the risk of neurological complication such as motor deficits, speech
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deficits, neurocognitive impairment, etc. Some of these complications are only
temporary and resolve within few days. Others take much longer and some are
unfortunately permanent.

Reporting such results depend largely on subjective measures especially when
most of the studies are retrospective.

Somewhat easier task is to report morphological complications as postoperative
hemorrhage or CSF fistula. Such complications might be reported then as need
or need-not surgery.

Further medical complications as pneumonia, urinary tract infections, cardiac
decompensation, etc. are easy to register, but correlation with preoperative fac-
tors might be difficult to achieve.

Reported morbidity figures are therefore heterogeneously reported and range
from 2.7 t0 69.6 % (Table 7.2). Comparing this data is an almost impossible task.
Poon et al. [53] summarized complications’ relevant published data between the
years 2002 and 2012. The overall incidence of complications was 20.1 % per
patient (range 2.7-60.5 %). The percentage of complications being neurological
in nature ranged from 42.5 to 100 %.

In different studies comparing young to elderly patients, the last had significantly
higher complication rate [6, 49, 52]. Patil et al. reported that elderly were more
likely to have one or more complications (29.8 % vs. 13.1 %, p>0.0001). Poon
et al. [52] described similar results with 69.6 % complications rate among older
patients vs. 51.1 % (p=0.01) among young patients.

Mortality

Since death is a definitive state, it can be assessed on a set time point (in hospital,
30 days, 3 months, or 1 year). Its documentation is a much easier task to achieve
and report.

Reported numbers vary between high figures in historical reports and much
lower figures in recent ones. This might be explained due to better operative and
perioperative technologies as well as stricter patient’s selection in recent reports.
Mortality rates at 30 days are reported to range between 29 and 0 % (Table 7.2).
Further reports on 3, 6, and 12 months as well as 5-year mortality rates in addi-
tion to death cause are summarized in Table 7.8. One-year mortality rate range
from 4.3 to 15.7 % seems to be similar to rates reported in the general population
[8]. Five-year mortality rates are rarely reported. They seem to be elevated yet it
might represent the expected span of life in aged people.

Quality of life

Important information concerning the utility of surgery in these patients is
reported through several indicators for quality of life (as postoperative Karnofsky
Performance Scale or the Glasgow Outcome Score). Other indicators such as
hospital discharge information are important, not only to caregivers but also for
politics and insurance companies when planning health resources.

Schul et al. [57] reported an improvement of the median Karnofsky Performance
Scale from 80 to 90 in the surviving patients suggesting benefit of surgery to
most of the operated patients. These results were confirmed by other authors [9].
Rogne et al. reported an improvement of ECOG Performance score (Eastern
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Cooperative Oncology Group) following surgery [55]. In further study, Konglund
et al. [32] found no significant overall change in the level of independence after
surgery measured through KPS. Nevertheless, an improvement of the Mini
Mental State Examination (MMSE) postoperatively was noticed. Further quality
of life questionnaire analysis revealed better mean functional scores in physical
and social aspects, yet poorer cognitive functioning (comparing to population-
based data). Tucha et al. [60] in the only study published specifically on the
effects of surgery on cognitive function in elderly patients with intracranial
meningioma could not reveal any significant deterioration. They could find
marked improvements in attentional and memory functions as well as in task
processing speed.

* Hospital recovery
Due to the prevalence of concomitant disease in aged patients, it is expectable
that these patients would spend much longer time in hospital. Grossman et al.
could confirm it by using the CCS. Each one-point increase in CCS was associ-
ated with significantly longer length of stay in hospital and consequently higher
hospital charges [28]. Increasing in ASA score and the presence of concomitant
disease were correlated to increasing length of stay [14]. A close correlation to
length of stay in the ICU was also linked to preoperative condition as expressed
in the preoperative Karnofsky Performance Scale [17]
Comparing young to old patients revealed significantly longer hospital stay for
elderly patients (17.4+20.4 days vs. 9.1+4.98 days). Furthermore, elderly
patients were more prone to be discharged into a facility than young patients [52].
It might be safe to assume that the ability to rehabilitate aged patients into inde-
pendent self-care, if needed, pose a big challenge and might be impossible task.

7.7  Radiotherapy

Despite the notable decrease in surgery related complications, surgery is often not
feasible. Not operable tumors, patient to ill for a surgical intervention, incomplete
resection or recurrence of tumor, and patient or surgeon’s preference might require
seeking alternative therapy option. To date, there is no available chemotherapeutic
agent widely acceptable for the treatment of meningiomas.

At least to date, there are only two retrospective works dealing specifically with
stereotactic radiotherapy in the elderly [27, 30]. Both report a similar radiologic
local control rate and overall survival rates (Table 7.9).

Table 7.9 Summary of radiologic local control rates/progression-free survival and overall sur-
vival followed stereotactical radiotherapy

Progression-free survival % Overall survival %
Author, year 1 year |3 years |5years |10years |1year |3years |5 years
Kaul et al., 2015 [30] - 93.7 91.1 82 - — —
Fokas et al., 2014 [27] 98.3 98.3 94.7 - 95.8 92.0 79.0
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Procedure-related complications were reported only as toxicity grades I and Il in
about 50 % of patients. These consisted in headaches, alopecia, fatigue, vertigo,
cranial nerve deficits, memory impairment, pyramidal dysfunction, and hearing
loss. No mortality was related directly to the procedure. Fokas et al. [27] reported
13.2% mortality rate due to other causes not related to the procedure during the
follow-up period (median 40 months).

Cohen-Inbar et al. [16] tried to test their proposed Geriatric Scoring System
(GSS) Score onto meningioma patients treated radiosurgically. Despite this scoring
system designed to evaluate risk in elderly patients, it was tested on all patients col-
lectively (young and old). An age stratification and analysis has not been reported.

It seems that stereotactic-based radiotherapy is an effective and safe therapeutic
modality for intracranial meningiomas in elderly patients. It is a valuable alternative
treatment option and should be discussed interdisciplinary and with patients.

Conclusion

Recent works suggest acceptable outcomes following intracranial meningioma
surgery and radiosurgery. Yet these results should be used with caution. To
date, studies should be interpreted as at best level II (most of them are evidence
level III).

Decision-making should be based on thorough discussion of all parameters
discussed above. Further, treatment recommendation should be openly discussed
with patient and his relatives, defining treatment’s goals with careful evaluation
of pro- and contraindications. Individual’s preoperative status, comorbidities,
and tumor characteristics should be taken into consideration.

Radiosurgery seems to be a valid alternative for the treatment of intracranial
meningiomas in this patient’s group. Multidisciplinary exhaustive discussion is
strongly recommended.
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