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Abstract

Background. Meningiomas account for ~25% of all primary brain tumors. These tumors have a relatively favor-
able prognosis with ~92% of meningioma patients surviving >5 years after diagnosis. Yet, patients can report high
disease burden and survivorship issues even years after treatment, affecting health-related quality of life (HRQOL).
We aimed to systematically review the literature and synthesize evidence on HRQOL in meningioma patients
across long-term survival, defined as >2 years post-diagnosis.

Methods. Systematic literature searches were carried out using Medline, EMBASE, CINAHL, PsycINFO, and Web
of Science Core Collection. Any published, peer-reviewed articles with primary quantitative, qualitative, or mixed-
methods data covering the physical, mental, and/or social aspects of HRQOL of meningioma survivors were in-
cluded. A narrative synthesis method was used to interpret the findings.

Results. Searches returned 2253 unique publications, of which 21 were included. Of these, N = 15 involved quantita-
tive methodology, N =4 mixed methods, and N =2 were qualitative reports. Patient sample survival ranged from 2.75
to 13 years. HRQOL impairment was seen across all domains. Physical issues included persevering symptoms (eg,
headaches, fatigue, vision problems); mental issues comprised emotional burden (eg, high prevalence of depressive
symptoms and anxiety) and cognitive complaints; social issues included role limitations, social isolation, and affected
work productivity. Due to study heterogeneity, the impact of treatment on long-term HRQOL remains unclear.
Conclusions. The findings from this review highlight the areas of HRQOL that can be impacted in long-term sur-
vivorship for patients with meningioma. These findings could help raise awareness among clinicians and patients,
facilitating support provision.

Key Points
e Long-term survivors of meningioma experience health-related quality-of-life impairment.
e Physical, emotional, and social functioning are affected.

e Further research is needed to determine the impact of treatment.

Meningiomas make up approximately 25% of all primary brain  surgery,* with some patients managed through “watch-and-
tumors diagnosed in the UK." Symptoms can vary depending  wait” strategy until intervention may become necessary.
on size, location, and grade, and may include motor or sen-  However, despite high survival rates, patients may experi-
sory deficits, seizures, and/or other functional impairments.2®  ence long-term impaired daily functioning such as problems
Meningiomas are often benign and removable through  with memory, executive function, or language processing,®
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Importance of the Study

Patients diagnosed with meningioma can experience a
high disease burden, yet little is known about long-term
health-related quality-of-life (HRQOL) outcomes. This
systematic review of 21 publications on HRQOL of long-
term survivors of meningioma (>2 years post-diagnosis)
highlights impairment across physical, mental, and
social functioning. Study heterogeneity precluded

which can negatively influence their health-related quality
of life (HRQOL).2

HRQOL is a multidimensional concept that covers the
physical, mental, and social aspects of a patient’s life.b
Diagnosis and treatment can have significant implications
on different domains of HRQOL. One systematic review
has found when compared with glioma populations, me-
ningioma patients have fewer cognitive and emotional
complaints.? Yet other studies have found that patients
diagnosed with meningioma have more greatly impaired
HRQOL than the general population.® In the longer term, a
study on neurocognitive functioning and HRQOL in patients
with skull base meningioma (>5 years since diagnosis)
found that patients reported a clinically relevant impair-
ment of emotional and physical role functioning compared
to informal caregivers as controls.” However, findings may
not be generalizable to other meningioma subgroups.
In general, the long-term impact of a meningioma diag-
nosis on HRQOL is not well represented in the literature.
Obtaining a clearer picture of HRQOL in meningioma sur-
vivors will help inform both patients and clinicians of any
long-term consequences of treatment, and could identify
areas of unmet support needs. Therefore, the aim of this
systematic review is to provide an overview of the literature
depicting the HRQOL of meningioma patients across long-
term survival, which we defined as >2 years since diagnosis.

Methods
Search Methods

This review was reported in line with PRISMA guidelines,
where applicable.®The following databases were searched:
PubMed/Medline, Embase, Psyclnfo, and Web of Science.
These searches were completed on 17 November 2022.The
search terms and strategies were created with advice from
an information specialist (J.W., see Acknowledgments),
specifically for the following concepts: meningioma,
adult, HRQOL, and long-term survivorship. Search strat-
egies were developed using a combination of free-text
terms and subject headings. No limit was placed on time
since publication. See Supplementary Material 1 for the
complete search strategy. The protocol for this review was
registered on PROSPERO (CRD42020207211). Literature
titles found were exported to EndNote X9 software where
the duplicate removal function was used followed by title/
abstract screening.

conclusions on the impact of treatment, which requires
further investigation. The findings suggest that despite
the generally favorable prognosis, meningioma patients
could benefit from supportive care into longer-term sur-
vivorship to limit the impact of diagnosis/treatment on
everyday life.

Selection Criteria

Literature was
criteria:

included according to the following

1. Human, adult participants (>18 years old): if samples in-
cluded mixed age groups, then the proportion of adults
(=18 years old) had to be over 50%.

2. Patients with WHO grade | and Il meningiomas (or im-
aging suggestive of this where a tissue diagnosis was
not feasible, eg, small tumors undergoing a “wait and
see” approach or optic nerve meningioma). Grade lll
meningiomas were excluded due to their more aggres-
sive nature and, as such, relatively different disease
trajectory.

3. Mean/median time since diagnosis (TSD) had to be >2
years. This cutoff allowed us to assess HRQOL after di-
agnosis, while providing the earliest indication of “long-
term” survival.

4. Published in English language.

5. Studies must have included either quantitative or qual-
itative, self-reported measures of HRQOL (eg, question-
naires, interviews, etc.).

Exclusion criteria were as follows:

1. Reviews, case studies, and case reports.

2. Reporting on other primary or secondary brain tumors
only.

3. Studies using nonself-reported measures of HRQOL, for
example, clinician- or proxy-reported outcomes.

Articles were assessed for eligibility in 2 stages (title/
abstract then full text), by the lead investigator (S.F).
Conference abstracts could be included if these con-
tained sufficient detail. As prespecified in the protocol
(PROSPERO CRD42020207211), a second reviewer (FB.)
independently screened a random sample (20%) at each
stage. Of these original libraries, we found a discrepancy
of 11% at title screening. The lead reviewer (S.F) revisited
the inclusion and exclusion criteria related to discrepan-
cies to ensure consistency of study selection.

Data Extraction and Quality Assessment

Data extraction was carried out using a standardized tem-
plate. Data extracted included study design, study out-
comes, sample size, and participant selection criteria, as
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well as the selected method used to report on HRQOL.
Outcome data were extracted in line with the themes de-
rived from Hays & Reeve's definition of HRQOL—“how
well a person functions in their life and his or her perceived
wellbeing in physical, mental & social domains of health.”®
We used the Mixed-Methods Appraisal Tool (MMAT)® for
the quality assessment of the included studies. Following
quality assessment, no studies were removed; how-
ever, studies of lower quality should be interpreted with
caution and in consideration of their limitations. See
Supplementary Material 2 for MMAT scores.

Narrative Synthesis

Narrative synthesis methods were used to interpret find-
ings'® due to the variety of HRQOL outcomes. Evidence
was categorized based on the themes of our chosen def-
inition of HRQOL.® This included physical, mental, and
social aspects affected by diagnosis or treatment, with
added domains where appropriate based on themes
emerging from included papers, for example, fatigue,
coping, and positive changes. Associations between
sociodemographic and/or clinical characteristics in rela-
tion to HRQOL impairment were also considered, where
possible.

Results
Search Results

A total of 2657 hits were returned from initial searches with
a further 406 added through an updated search. Removing
duplicates using EndNote software left 2253 titles for
screening. Following title/abstract screening, 295 publi-
cations remained for full-text screening. In total, 21 pub-
lications were included for data extraction and narrative
synthesis. See Figure 1 for screening results and reasons
for exclusion.

Study Characteristics

This review included 71% (N=15) quantitative method-
ology articles, 19% (N = 4) mixed methods, and 10% (N = 2)
qualitative articles, from 16 unique studies. Seventy-four
percent of publications (N =15) originated from Europe.
Sample sizes within publications ranged from N=16" to
N =1852,"2 and mean/median TSD ranged from 2.75'3
to 13" years. In total, 3864 unique study participants
were represented (age range: 16-92), of whom 2709
(70%) were female. Seizure prevalence (reported in 6

Duplicates:

810 removed

Title/abstract screening:

° 1958 removed

274 publications excluded:
No HRQOL outcomes reported (n = 65)
Unsuitable or unclear TSD (n=53)

Case report/series/study (n = 31)

= 3063 records returned
2
©
S |
£ :
c
3
= 2253 unique records
|
— :
295 full text publications assessed
for eligibility
o
=
=
[}
o
(3
(77}
S
S 21 publications from 16 studies
o included in review
[

Figure 1.

Unsuitable patient population (n = 25)

< 50% of sample had meningioma (n = 24)
Review or book chapter (n = 20)

No self-report (n = 19)

Unable to access full text (n = 12)
Conference abstract lacking details (n = 8)
Duplicate (n = 6)

Not available in English (n = 6)

Contacted author with no reply (n = 5)

Flow chart of screening process. HRQOL, health-related quality of life; TSD, time since diagnosis.
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publications'?>416-18) ranged between 3.4%'7 to 24.4%.'8
There were various outcome measures for HRQOL used
across these studies, with the Short Form-36 (38%; N = 8)
and the Hospital Anxiety and Depression Scale (24%; N =5)
most commonly reported. Study characteristics can be
found inTable 1.

Health-Related Quality of Life

Figure 2 shows key findings related to the physical, emo-
tional, and social domains of HRQOL, with results covered
in more detail below.

Physical functioning.—Meningioma patients reported
negative impacts on their physical capability and increased
symptom burden,?1116.1720-23.2630 A yariety of symp-
toms were reported,”"""728 for example, headaches,?® fa-
tigue,'?171823 increased levels of pain,?? epilepsy,”1%-1416-18
and alopecia.’®"” Grade | meningioma patients with ep-
ilepsy (N=56) had worse HRQOL as measured with the
Functional Assessment of Cancer Therapy-Brain (FACT-BR)
summary score compared to meningioma patients without
seizures (N = 109)."® A cross-sectional observational study
found that patients with grade | meningioma (N=181)
scored worse than general population controls on overall
measures of physical functioning, yet 86% of patients did
return to presurgery levels of physical functioning, inde-
pendence, and ability to drive.?? Reduced physical func-
tioning appeared associated with radiotherapy treatment
in 1 study comparing 18 patients who were irradiated to
18 patients who were not.?'Yet, in a study of 507 skull base
meningioma patients treated with high-precision photon
radiotherapy, 56% had validly completed patient-reported
outcomes data which showed no major detriment of ra-
diotherapy treatment, with only 4.2% rating their HRQOL
as worse following radiotherapy.'® Furthermore, 47.7%
of patients in this study reported stable HRQOL after ra-
diotherapy, and 375% reported improvement during
follow-up.'® Other determinants for worse physical func-
tioning outcomes found in a large meningioma patient
cohort (N=190) were female sex, comorbidities, larger
tumor size, lower level of education, and lower Karnofsky
Performance Score at the time of the study.?® In a sec-
ondary analysis that compared subgroups of 89 skull base
meningioma patients to 84 convexity meningioma pa-
tients and 65 caregiver controls, no statistically significant
differences in physical functioning were found between
groups."’

Mental functioning

Psychological/Emotional Functioning

Psychological and emotional experiences of meningioma
patients were reported in many studies, using a variety of
outcome measures (see Table 1).7131819.23.29 Elevated psy-
chological distress,”'31530 anxiety, and depression,”13.15.29-31
as well as a number of general “emotional problems” in-
cluding low scores on emotional (role) functioning scales
of HRQOL outcomes were reported.'31422233031 Estimates
of the prevalence of anxiety varied between 14%-50%, and
between 7%-87% for depression, depending on the timing

of assessment and outcome measure used.”'3152%-31 There
were also reports of more specific psychological difficul-
ties, with a cross-sectional observational study showing
11 out of 70 participants (16%) experienced elevated
meningioma-related post-traumatic distress. In this small
sample, higher post-traumatic stress symptoms were re-
lated to mood disturbances and higher support needs, as
well as reduced scores on physical, emotional, and func-
tional well-being aspects of HRQOL (as measured with
the FACT) compared to patients with low post-traumatic
stress symptoms.?® Cognitive complaints and epilepsy
have also been linked to worse emotional well-being."
Benefit finding, a psychological change that can arise in re-
sponse to a traumatic event, was found to be associated
to higher levels of depressive symptoms in meningioma
patients <2 years after diagnosis (N = 27), whereas higher
benefit finding was associated with intrusions and avoid-
ance symptoms in longerterm survivors (N=43)." The
study authors explain this as an evolving strategy menin-
gioma patients may use to cope with the future uncertainty
of tumor recurrence as time goes on.™

Treatment strategies might contribute to mental diffi-
culties. In a study of 62 meningioma patients, those who
were followed with a wait-and-watch strategy (N=31)
had a 4.26-fold higher risk of depression than those who
received surgical resection (N=231); yet a worse score
on the observer-completed Neurologic Assessment in
Neuro-Oncology scale was associated with a lower risk
of depressive symptoms, underscoring the importance of
patient self-report.?® Yet, in an investigation comparing 18
surgery-only patients at 3 years post-treatment to 18 pa-
tients treated with surgery and radiotherapy at 7.6 years
post-treatment, no differences in emotional functioning
between treatment groups were found.?'

Self-Reported Cognitive Functioning

Several studies made mention of subjective cognitive
complaints.”"-1318.29 |n 3 study of 136 meningioma patients
on average 32 months after surgery, 23% reported subjec-
tive cognitive complaints using the cognitive failures ques-
tionnaire—however, patients scored better than would be
expected of the general population.’”® Higher degrees of
cognitive complaints have also been reported—in another
investigation of 1542 meningioma patients of whom 58.8%
were long-term survivors (>3 years post-diagnosis), 42.3%
of patients reported cognitive issues. Cognitive complaints
covered in included studies were vision and communi-
cation impairments”'’ concentration issues,?%?° changes
in personality,?® difficulties with language expression,'
and confusion.’® Cognitive issues such as impaired con-
centration, being slower, and difficulty making decisions
have been linked to patients’ difficulties in everyday life in-
cluding work.”'3

Social functioning.—Patients can face disruptions to
their social functioning,”"223 impacting on their overall
HRQOL.% Social functioning may be linked to cogni-
tive complaints such as communication difficulties,”"”
impacting the relationship with peers and loved ones. In
conjunction with concentration issues and personality
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Frances et al.: Quality of life in meningioma survivors

changes, meningioma patients with higher post-traumatic
stress symptoms (N = 11) were more bothered by a decline
in what they could contribute to family, compared to me-
ningioma patients who had lower post-traumatic stress
symptoms (N=59).26 In a small cross-sectional study,
while social functioning scores did not differ between
groups, those meningioma patients who received radio-
therapy (N =18) had worse role limitations due to phys-
ical problems than those who did not receive radiotherapy
(N =18), although differences did not hold after correction
for duration of disease.?! In a qualitative investigation of 30
patients, seizure-related driving restrictions were found to
impact on psychological as well as social well-being, with
the ability to drive strongly linked to a sense of independ-
ence and freedom.?’

Patients described receiving support from family,
partner/caregivers, and friends, as well as through the
internet or message boards designed for brain tumor pa-
tients.'226 However, a lack of support is also described,
with a mixed-methods cross-sectional study reporting
that meningioma patients and their family caregivers have
missed support with reintegration into society, psychoso-
cial aftercare, and care for partners."™ In 11 meningioma
patients with elevated post-traumatic stress symptoms,
many reported unmet support needs related to distress
(82%) and fear of tumor recurrence (91%).26 Feelings of
isolation, occurring in 22% of a large sample of long-term

« Symptom burden

« Surgical complications
- Fatigue

» Headaches

« Pain

« Alopecia

« Visual deficits

« Driving restrictions

« Reduced vitality

« Communication
difficulties

Disruption to family
planning

« Lack of social support
» Feelings of isolation

» Lack of information from
healthcare provider

Difficulty returning to
work

Figure 2. Narrative synthesis, domains, and key findings.

» Language expression
- Fatigue
. Confusion

. Treatment effects -
« Sleep difficulty

meningioma survivors (N=190, >5 years after interven-
tion), were identified as impacting on work productivity.”
Meningioma patients of working age were less likely to
have a paid job (48%) compared to the general population
(72%).7

Treatment impact on HRQOL.—Studies included pa-
tients who had undergone active treatment for menin-
gioma, as well as those who remained under surveillance
post-diagnosis. Surgical complications, radiotherapy, and
re-operation notably contributed to long-term disease
burden,” although not consistently.” Long-term HRQOL
outcomes did not seem related to multiple surgical treat-
ments or presence/absence of postoperative compli-
cations in a sample of N=89 patients with skull base
meningioma.'’

There are indications that those receiving multimodal
treatment (surgery and radiotherapy) suffer worse
HRQOL outcomes than those who only receive surgery.?'
However, this difference may be explained by other
sociodemographic and clinical factors: a study found neg-
ative HRQOL scores to be associated with younger age
at surgery'; another found worse effects of meningioma
patients who received radiotherapy (N =18) compared to
those who did not receive radiotherapy (N = 18), which dis-
appeared after correction for TSD.2' A median of 9 years

EMOTIONAL
Anxiety/depression
Psychological distress
Mood disturbance
Personality change
< Future uncertainty
« General wellbeing

/‘ « Post-traumatic stress

COGNITIVE

« Communication
difficulties

« Dysphasia

» Concentration
Memory
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after treatment, HRQOL scores (pain, vitality) were lower
in skull-base meningioma patients who received radio-
therapy as the primary treatment (N=6), compared to
those whose primary treatment was surgery (N=63)."7
The impact of radiotherapy on HRQOL is also unclear in a
study of 340 meningioma patients who completed a study-
specific HRQOL measure (67% of the total sample), with
47% reporting stable HRQOL and 37% reporting improve-
ment in HRQOL following radiotherapy.'®

Discussion

In this systematic review of 21 publications from 16
studies, we organized issues faced by long-term survivors
of meningioma in line with the physical, mental, and social
domains of HRQOL.6We found that impaired physical func-
tioning was commonly reported, with symptom burden
impacting on functioning into long-term survival.This is in
line with a previous systematic review, which did not spe-
cifically focus on long-term survivorship, and found that
meningioma patients reported worse physical functioning
compared to healthy controls, but better compared to
glioma populations.?Yet, in our previous systematic review
of long-term HRQOL outcomes in patients with WHO grade
Il or lll glioma, we found similar symptom complaints and
physical impairments.3?

Our review highlights the numerous reports of mental
impairments of HRQOL. Despite the good prognosis,
the emotional burden placed on patients at diagnosis
is life changing and persists across long-term survival.
Prevalence of anxiety and depressive symptoms ranged
between 14%-50% and 7%-87%, respectively’'31529-31__
depending on timing of assessment, outcome measure
used, and cutoff employed. Previous studies highlight that
prior to formal diagnosis of meningioma, mental health
seems to be affected—and may in fact be a presenting
neurologic sign.3¥3* Prescription of antiepileptic drugs,
antidepressants, and sedatives was comparable to con-
trols 2 years before surgery for meningioma (N = 2070), yet
is higher in meningioma patients from the point of diag-
nosis up to 2 years post-surgery.®® Qur review highlights
that mental health issues do not seem to resolve over
time, with emotional well-being impacted even years after
diagnosis.

As this review focused on patient self-report measures,
we reported on subjective cognitive complaints rather
than results from objective cognitive assessment—
which is known to be impaired with approximately 80%
of studies finding evidence of cognitive impairment
in meningioma patients up to a year after treatment.¢
Cognitive complaints as reported by patients may re-
flect better the impact of cognitive impairment on eve-
ryday life in longer-term survivorship, as experienced
by patients, as over time patients may adopt compen-
satory strategies and/or undergo neurorehabilitation.
Importantly, in this review, we did not focus on family
caregiver reports, which can substantially differ from
patient self-reports, especially when cognitive impair-
ment results in reduced self-awareness of functioning.®’
Still, patients self-reported that changes in personality/

behavior, difficulties with communication, concentration,
processing speed, and decision-making abilities impact
their everyday life. This appeared linked to social func-
tioning, including feelings of isolation and employment
issues. This is in keeping with the results of our review
in long-term survivors of WHO grade Il/lll glioma pa-
tients,32 suggesting that despite the relatively favorable
prognosis, meningioma patients still feel a substantial
disease burden affecting their ability to function in social
settings.

The extent to which treatment contributes to HRQOL out-
comes in meningioma patients in the long term remains
uncertain. While a more aggressive treatment strategy, in-
cluding the use of multimodal treatment, seems linked to
worse HRQOL outcomes, it is important to consider that
treatment strategies align with expected tumor behavior
and feasibility of antitumor treatment depending on, for
example, tumor location. In the interpretation of long-term
survivorship studies, it is crucial to take into account that
treatments do evolve over time, with potentially, fewer or
less severe late effects associated with newer treatment
regimens. Regardless of treatment, it is reasonable to ex-
pect that more aggressive meningiomas and/or those as-
sociated with genetic syndromes might lead to higher
symptom burden and worse HRQOL. Of note, studies
included in this review did not consistently report on
seizures or use of antiepileptic drugs, which tends to be as-
sociated with HRQOL.2The relationship between treatment
and HRQOL remains complex and requires further inves-
tigation—ideally from prospective, longitudinal studies,
such as the ROAM trial (Radiation versus Observation
following surgical resection of Atypical Meningioma;
EORTC1308-ROG-BTG).%8

This systematic review holds strengths in its focus on
long-term survival and HRQOL outcomes as assessed
through patient self-report—ensuring findings reflect di-
rect perspectives of meningioma patients. Including mixed-
methodology studies allowed us to identify themes across
the quantitative and qualitative findings. Limitations include
that evidence to date largely stems from cross-sectional
studies; large differences in sample sizes within studies;
overrepresentation of some unique study participants due
to multiple reports from 16 unique studies; the difficulty in
linking clinical/treatment factors to HRQOL aspects; and lim-
ited opportunities for cross-study comparisons due to the
variety of outcome measures and cutoff scores reported
on. Furthermore, patients may have experienced other sub-
stantial life stressors contributing to HRQOL impairment
throughout the extended period of survivorship, outside of
tumor and treatment-related factors. Finally, meningioma is
not always accompanied by a major symptom burden and
can go undetected until cerebral imaging is performed for
other reasons; hence, patients who take part in research
studies may not be representative of the population of pa-
tients with meningioma per se. To some extent, these limi-
tations impact on drawing of clinically relevant conclusions.
Yet, this investigation clearly highlights that even years after
diagnosis and treatment, meningioma patients can expe-
rience substantial physical, mental, and social HRQOL im-
pacts. Greater recognition of long-term HRQOL and disease
burden associated with meningioma could aid access to, or
development of, support services.
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