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Purpose of the Study: Meningioma is one of the most common intracranial tumors
originating from the meninges. Due to its high prevalence, having sufficient and accurate
information about the epidemiology, patient characteristics, and surgical outcomes is
of great clinical significance. The aim of this study is to determine the demographic,
clinical, and therapeutic outcome of intracranial meningiomas in patients undergone
surgery in Tehran University of Medical Sciences during 2009-2014.

Materials and Methods: This study was performed by cross-sectional study on
patients’ files. Ninety two (92) files of patients diagnosed with meningioma formed the
samples from the three major educational hospitals of Tehran University of Medical
Sciences. Data gathering process in this study includes demographic information of
patients, tumor characteristics, and treatment outcomes. Data were primarily collected
from patients’ files. In some cases, information was obtained by telephone calls with
patients and telephone interviews.

Results: The mean age of the patients was 52.87%, and the majority of the samples
were female (74%). 58.7% of patients referred to the hospital with headache. The most
frequent tumor site was parasagittal and falx and 54.3% of brain tumors were adjacent
to the brainstem. 85.9% had first-degree tumors, and in 51.1% had a volume between
11- 40 ml cubic meters. In 35.9% of cases, there was edema around the tumor. In 78.3%
of cases, gross total resection (GTR) was achieved at surgery. The mortality rate and
postoperative recurrence were 4.4% and 16.3%, respectively. There was a significant
relationship between tumor volume and edema around the tumor.

Conclusion: The study revealed the relationship between epidemiological factors,
clinical presentations, and therapeutic surgical outcomes regarding the management of
meningioma.

Most of the meningiomas were observed to present in the elderly women, and
headache was found to be the main presenting complaint. Gross total resection (GTR) was
the major modality of treatment and has significant favorable outcome. More research
especially on risk factors, conditions predisposing to meningioma reoccurrence, and
primary symptoms and signs of the disease, would go a long way to providing better
diagnosis and improved treatment outcomes.

Introduction

Meningioma is one of the most common brain tumors. The

overall prevalence of meningioma is 6.59 per 100,000 population.

In a study conducted using general cerebral MRI in the general

population, the prevalence of meningioma was reported to be 0.9%
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[1,2]. The prevalence of this disease has been reported differently
in different populations, with a white Hispanic population of 6.53
per 100,000 population, African Americans, 29.7 per 100,000
population, and in the non-Hispanic white population was 6.38
per 100,000 [3]. Meningioma originates from arachnoid cap cells
and is often benign and grows slowly. The most common place of
occurrence of meningioma is at the base of the skull. Other places
in the brain that meningioma can be seen include the optic region
and meningioma inside intraventricular or choroid plexus [2].
Meningioma can rarely be extra- cranial, which is most commonly
found in areas such as the middle ear, temporal bone, sino-nasal
cavity, orbit, oral cavity, parotid gland, in soft tissues of the neck
[4] . Meningiomas in spinal cord also occur in 80% of cases in the
thoracic region [2].

Although the main cause of meningioma is unknown, but factors
such as age, head and neck radiotherapy, genetic conditions and
familial history, head trauma, chronic viral infection and cigarette
smoking have all been implicated in the aetiology. Occupation,
diet regimen, and history of allergies are also cases that have been
proposed to have effect on the incidence of meningioma [1,3,5].
Studies revealed the role of genetic factors as limited, but hereditary
genetic syndromes such as neurofibromatosis have been observed
to contribute in the aetiology of meningioma [3].

Meningioma can be classified according to the main location
of the dura and surrounding tissue involvement (e.g., venous
sinus, bone, brain, and nerves) and according to World Health
Organization (WHO) criteria of tumor grading [2]. According to the
classification of the WHO, grade I is a benign meningioma, grade
II is categorized as atypical meningioma and grade 3 is classified
as anaplastic. WHO further categorized that 92% of meningiomas
are benign and are of grade 1 type, 6% are atypical and Grade II,
and 2% were reported to be malignant [1,6]. Some studies also
categorized meningiomas into two molecular groups, one category
all invasive meningiomas ( such as recurrent meningiomas), and
the other group, are the benign and atypical meningiomas [3]. The
radiological findings of the lesion are usually non-specific, but the
presence of a typical dural tail after contrast enhancement is more
characteristic. Macroscopically, the tumor is a rigid gray mass of
white to pink that has a gravel consistency when sliced [4].

Various therapies for meningioma include surgery, stereotactic
surgery, hormone therapy, chemotherapy or targeted therapy.
Hormone therapy, chemotherapy, or targeted therapy are mainly
employed in the treatment of recurrent meningiomas [3]. The
survival rate after 5 years of diagnosis of meningioma is reported
to be 64%, of which 70% were reported in women and 55% in
men. According to reports, 170,000 men with meningioma are
living in the United States currently [7]. The prevalence of central
nervous system tumors, including meningioma, has been reported
in different societies based on age, gender, anatomical location and
different pathology, and it is important to examine and report on
various epidemiological and clinical aspects, since diagnosis in the

early stages with radiographic methods are possible [8]. Also, due

to the prevalence of this disease in the active age group of society
(fourth and fifth decades of life), timely diagnosis and identification
of etiological factors can lead to effective treatment and the
resultant improvement in health of the individuals with reduction
in mortality and morbidity [9] .

Several studies have examined the incidence of intracerebral
meningioma. But few studies have been conducted on the
epidemiology and etiology of this disease [1], and in Iran there is
limited research done. It should also be noted that studies that have
been carried out to determine the prevalence of this disease were
in the past [8,9] or in specific populations [10], or in brain tumors
in general [11]. Thus, the study of the demographic characteristics,
clinical and therapeutic implications of intracranial meningioma
becomes critical and important. This research work is not exclusive
to a specific population or region but can be examined in each
country to identify and prevent the risk factors that would help
researchers to apply solutions to reducing the high prevalence.
Studies have shown that in the developed countries there are
programs for studying the prevalence and aetiology of meningioma.
In Iran, there are limited epidemiological studies on meningioma,
and considering its high prevalence and economic importance
more research cannot be overemphasized. Therefore, the aim
of this study was to determine the demographic characteristics,
clinical, and therapeutic outcome of intracranial meningiomas in
Tehran hospitals affiliated to Tehran University of Medical Sciences
from 2009 to 2014.

Materials and Methods

This study was a cross-sectional study in which the demographic
characteristics, clinical and therapeutic effects of intracranial
meningioma were examined and described in Imam Khomeini
Hospital, Shariati Hospital and Sina Hospital affiliated to Tehran
University of Medical Sciences. The patients in the study were men
and women over the age of 18 years, with any occupation, level
of education and marital status, all diagnosed with intracranial
meningioma who underwent surgery in Imam Khomeini Hospital,
Shariati Hospital and Sina Hospital affiliated to Tehran University
of Medical Sciences. The study sample comprised of 92 patients
who were hospitalized in the various hospitals between 2009
to 2014. Considering the fact that the above three centers were
the main centers of neurosurgical operations in Iran, therefore a
quantitative sampling was performed such that from each hospital,
at least 30 case files of patients were examined. The records were
obtained from surgical offices in Neurosurgery in conjunction with
the HIS system of the hospital. A random table number was used for
sampling. In this way each hospital, in order to reach the minimum
number of 30 case files, the statistics of patients were sorted
according to the year (between 2009 and 2014) and according to
the random table numbers, patients were selected from this list.
This method continued until the number of samples were obtained.
After specifying the samples and extracting the file numbers of
these patients from the HIS system of the hospital archives, the file
of the patients was studied.
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The data gathering tool in this study was prepared after
reviewing the relevant texts, combining and integrating with the
integral neurosurgical tools, as well as opinion of the relevant
experts by the researcher. For determining the scientific validity, a
content validity was used to gather data considering the research
goal, reference books, collected articles related to the subject,
publications and scientific researches. Then, the validity of this
tool was assessed by five members of the Faculty of Neurosurgical
Assessment and Corrective Committee. A case report such as
relapse disease, death, re-operation, depression and anxiety was
done by phone call to patients. All information needed by the
researcher were collected and thus the bias of researchers in data
collection was reduced. Data were entered into SPSS 12 software
and were analyzed using descriptive and analytical statistics.

Research Results

The total number of samples in this study was 92 cases
of patients who had undergone surgery due to intracranial
meningioma. Table 1 shows the frequency of the studied variables.
This table shows that the age range of patients in this study was
between 23 - 88 years and the mean and standard deviation (63.12
years) were 52.78 years (SD). The majority (74%) of the studied

units were women and the rest were men with a prevalence of 26%.
In most cases (78.2%), headache was part of the complaint that
patients referred to the hospital. The highest frequency of tumor site
(21.7%) was related to para-sagittal and falx and the next frequency
was related to convexity(17.4%) and wing of sphenoid (15.2%)
respectively. The highest frequency of tumor grade was related to
benign tumor Grade I (85.9%). In 54.3% of the cases, the tumors
were proximal to the brainstem. The majority of tumors (51.1%)
had a size between 11 - 40 ml cubic meters. In 35.9% of cases,
edema around the tumor existed. In 78.3% of the cases, the GTR
method was used to resect the tumor and in 70.7% of the surgeries
the microscope was employed. In 4.4% of cases, patients died after
surgery and the rate of recurrence after surgery was 16.3%. The
mean time of surgery until recurrence was 23.17 months with a
standard deviation of 12.37 months. 2.2% of the patients had a
history of radiotherapy, 2.2% had a history of head traumas, 7.6%
had history of diabetes, 21.7% had a history of high blood pressure
and 8.7% had a history of cardiovascular disease. 10.9% of patients
had hematoma after surgery. Few of them were infected (2.2%).
In 31.5% of patients, CSF leaks and hydrocephalus were observed.
Few patients (4.3%) had neurological complications and 22.8% of
patients had depression and 8.7% had anxiety Table 2.

Table 1: Absolute Frequency and Percentage of Target Units on the Background Variables.

variation Frequency/ (percentage) (standard mean deviation)
age 52/78 (12/63) *
sex
female (74)68
male (26)24
Primary compliant
Only headache or with other symptoms 72(78/2)
Auditory loss 2(2/2)
Hemaplasia and weakness 4(4/3)
seizures 10(10/9)
Light headedness 4(4/3)
Tumor location
para saggittal and falci 20(21/7)
Convexity 16(17/4)
Sphenoid Wing 14(15/2)
Olfactory Groove 8(8/7)
CPA 11(12)
Others (sinus carvanosus foramen magnum intra-ventricle 25(27/2)
Tumor grades
Grade I (benign) (9/85)79
(atypical meningioma) Grade II (7/8)8
Grade III (aplastic meningioma) (4/5)5
Tumor migration to brainstem
Present (3/54)50
Absent (7/45)42
Tumor size
10 = (7/33)31
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40-11 (1/51) 47
41< (2/15)14
Edema around tumor
Absent (1/64) 59
Present (9/35)33
Type of surgery
GTR 72(78/3)
near total 5(5/4)
Partial 13(14/1)
Using microscope for surgery
Yes (7/70)65
No (3/29)27
Survival after surgery
Alive (5/93)86
Dead (4/4)4
Relapse after surgery
No (7/83)72
Relapse (3/16)14
Duration between surgery and relapse 23/7(12/37)*
Underlying disease
History of radiotherapy of head 2(2/2)
Head trauma 2(2/2)
Diabetes 7(7/6)
Hypertension 20(21/7)
Cardiovascular disease 10(10/9)
Complication after surgery
Hematoma after surgery 10(10/9)
Infection /sepsis 2(2/2)
CSF leak and hydrocephalus 29(31/5)
Neurologic complication 4(4/3)
Depression 21(22/8)
anxiety 8(8/7)

Table values are based on the frequency (percentages) except in starred cases * marked with an average (SD

Table 2: Frequency of tumor recurrence rate based on tumor location.

Tumor location Number of meningioma resected Number of relapse (percentage) percentage of relapse in every
Cavernous Sinus 5 1(20) 1/7
Convexity 16 2(12/5) 14/3
CPA 11 0 0
Foramen Magnum 2 0 0
Intra ventricular 1 0 0
Olfactory Groove 8 2(25) 14/3
Para saggittal and falci 20 1(5) 7/1
Petroclival 3 0 0
Sphenoid Wing 14 (8/42)6 42/8
Tentorial 6 (6/16)1 7/1
Tuberculum Sellae 6 (6/16)1 7/1
Summation 92 (100)14 100
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There was a significant relationship between peritumoural
oedema and tumor size. In 26.1% of cases that had tumor size
between 11- 40 ml cubic, there was pertumoural oedema, whilst
of the 14 cases of tumor size greater than 40 ml cubic meters,
there were 8% cases of edema around the tumor. In other words,

with increased tumor size, the peritumoral oedema also increased

Table 3. The results further revealed that there was no statistically
significant relationship between age and recurrence of the disease,
tumor grade and postoperative relapse, type of surgery and post-
operative recurrence, edema around the tumor and recurrence
after surgery. Also, there was no significant relationship between

relapse rate and type of surgery in terms of tumor grade Table 4.

Table 3: Relationship between tumor edema and tumor size in research units.

Edema around tumor number
Tumor size (percentage) Test type p-value
Yes No
10> (1/1)1 30(32/6)
10> 24(26/1) 23(25/0) X=21/832 0/000
40< 8(8/7) 6(6/5)
Table 4: Relationship between tumor recurrence and other variables in the studied units..
Recurrence
(Yes) N=14 (No) N=72 Test type p-value
Age 50/7(10/12 52/8(12/60) T Test = 0/604 0/334
Tumor Grade
Grade (0/14)12 (4/74)64
Grade Il and III (3/2)2 (3/9)8 F=0/663 512/0
Type of surgery
GTR (1/13)11 (9/67)57
Near total & Partial (6/3)3 (5/15)13 X?=0/062 804/0
Edema around tumor
Yes 6 24 X?=0/468 494/0
No 8 48
Grade and surgery type
Grade | GTR 10 50
Near Total 0 5 X?=0/340 0/324
partial 2 7
Grade II GTR 1 4 X?*=0/343 0/587
Partial 1 1
Discussion mean age of patients with meningioma was 52.2 years and peak age

This study was an insight into meningioma and its demographic,
clinical and therapeutic implications in meningeal patients referred
to the three major centers of neurosurgery. The results of this
study were consistent with various other researches. For example,
the results showed that the average age of the patients was 52.87
years. The chance of developing meningioma increases with age,
and this is true of both male and female sex. In addition to the
higher prevalence of meningioma with age, the highest incidence
occurs after 50 years of age. In the study in England, the mean age
of diagnosing meningioma was 62.62 years in women and 62.2
years old in men [2]. In the study conducted in Iran and in Rasht,
the average age of 62 patients who had undergone surgery due to
meningioma was reported to be 49.1 [8]. In the study in Kerman, the

of these tumors was 40 - 70 years [12]. The results of these studies
are consistent with the results of the index study. In addition, the
majority of samples (74%) were female, and this ratio was 2.6 to
1. This means that the incidence of meningioma in women was 2.6
times higher. These results are consistent with the results of studies
conducted in this area. Meningioma is more common in women
than men in numerous studies [2,13,14], and the ratio of meningeal
outbreaks in women is 2.6 to 1[2]. In a study in Iran and in Rasht
in meningioma patients, the ratio of female to male is 1.6 to 1 (8).

Moreover, in the study in Kerman, it was 2.4 to 1 [12].

Regarding the high incidence of meningioma in women,
numerous studies have shown that there is a significant relationship

between hormones and the risk of meningioma [3]. This could be
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due to the presence of estrogen receptors on meningioma cells
in women explaining the increase in meningioma size during
pregnancy and menstrual cycles [8]. Out of 92 patients, 54 patients
(58.7%) referred with a headache complaint or had a headache with
loss of vision (14.1%) or imbalance (4.5%) [15]. In research studies,
headache is one of the most important meningioma symptoms
mentioned [1]. Others have pointed out that although the clinical
symptoms of meningioma vary according to the location and size
of the tumor, they are often asymptomatic and have slow growth;
but when symptoms occur, headache and headache associated with
seizure are the most important presentation [16]. In some studies,
a range of symptoms has been reported from headache, seizure
and organ weakness depending on the location of the anatomical
tumor [17]. In studies done in Iran and in Rasht by Hatamy, it was
also reported that headache was the most common symptom and

presented in 85.5% of patients with meningioma [8].

In addition, the results showed that the most frequent tumor
sites were para-sagittal and falcine, followed by tumors of the
convexity and sphenoid wing. These results are consistent with the
results of other studies. The most common types of meningioma
have been reported based on the anatomical location of the
convexity brain (35%), parasagittal (20%), and sphenoid (20%)
and intra-ventricular (5%) (17). In the study in Rasht, the most
frequent site of involvement was the brain convexity (37.1%),
parasagittal sinus (24.2%), and sphenoid wing (17.7%) (8). In
another study based on the highest frequency of meningioma, it was
the sinus region of cavernous and sella turcica (45%), parasagittal
area (22%), and cerebellopontine angle (14%) [18]. In the present
study, the results further showed that more than half of the tumors
in the samples (54.3%) had a proximity to the brain stem. One
of the reasons for this finding is that a tumor lying in proximity
with the brain stem is dangerous and needs advanced equipment,
and since Imam Khomeini Hospital, Shariati and Sina are referral
centers of neurosurgery in Iran, and are better equipped in terms of
surgical and medical techniques, patients with high risk of surgery
were referred to these centers.

The results of the index study showed that first-degree
benign tumors were the most abundant (85.9%), Grade II tumors,
or atypical meningioma (8.7%), and Grade III, or anaplastic
meningioma (4.5%) %). These results are consistent with other
studies. For example, in a study conducted in Iran in 2013, 89 of the
meningiomas examined were 43.22% of the grade 1, 44.94% of the
grade 2, 37.3% of the grade three. 49.4% were meningioma with
atypical appearance and 3.37% were invasive brain meningioma
[19]. The World Health Organization (WHO) has also pointed out
that grade | meningiomas are the most common but associated
with relatively low risk of relapse, while those with higher degrees
are associated with increased risk of recurrence and aggressive
behavior [20]. The results further revealed that in half of the cases
(51.1%) tumors had a size between 11- 40ml cubic meters. A study
in Shiraz within a 20-year period showed that 382 tumors had a

small size and 262 tumors of a large size (9). In a study by Bitaraf
and associates specifically in radiosurgery in meningioma, by the
volume of tumor in milliliters (tumor volume range) had a range
between 7 and 30 [18], which is somewhat consistent with the
results of the present study.

The results of this study also showed that in more than half
(64%) of patients the peritumoral edema was not present, but in
other cases edema (35.9%) was observed. In a study conducted in
Iran by Bitaraf and colleagues under the title “Peri-tumor edema
associated with meningioma,” in 54.6% of the patients, there was
a peri-tumoral edema, of which the largest diameter of the edema
was 1.6 cm, and in 27 patients with localized edema there were
15 diffused edema [21]. In a study in Rasht, tumor edema was
observed in 59.7% of cases (8). One of the reasons for the difference
in the results of the studies mentioned and this recent study can
be the measurement of edema around the tumor and its diagnostic
criteria. The majority of surgical procedures performed (78.3%)
were done by GTR, followed by subtotal resection (14.1%). The
sources point out that the closer these tumors are to vital elements
of the brain, causes complications of the microscopic surgery of
these tumors [18].

In addition, since the treatment centers in which this research
was conducted is a national referral center, and since the results of
this study showed that most of the tumors (54.3%) were adjacent
to the brain stem, GTR surgery for these patients were more safer.
In addition, this results showed that 51.1% of tumors had a size
between 11 to 40ml cubic meters and 15.2% of them had a size
greater than 41ml cubic meters which is a justification of the GTR
surgical technique. Again, the location of the tumor can also affect
the type of surgery. As the results of this study showed, 21.7% of tu-
mors were in Falcine and Parasagittal, 17.4% in convexity, 15.2% in
sphenoid wing, which is a risky site for surgery. In addition, 12% of
these tumors are located on the cerebellopontine angle. The results
of this study showed that 16.3% of cases had post-operative recur-
rence. In a study done in 20-year period by Farkhi and colleagues,
62 of 644 patients with cerebral meningioma suffered relapse, the
rate of recurrence reported to be 6.9%.

The chance of recurrence was higher in tumors with peritu-
moural oedema and bone changes, and the chance of recurrence
of the tumor was reduced by increasing the degree of surgical re-
section. Malignant and atypical types of meningiomas have higher
rates of relapse than benign types, in other words, with increased in
tumor grade the chance of recurrence increases [9]. In other stud-
ies, it was specified that the probability of recurrence in intracra-
nial meningioma increased by 20% for each 1 cm of edema [21].
In various studies, the most important effective factor in predicting
the rate of recurrence is the degree of surgical resection of the tu-
mor (the higher the degree of resection, the lower the tumor recur-
rence). In a study conducted in Japan, the recurrence rate was 9% in
gradel, in the grade 2 16%, and 29% in the grade 3 [22].
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Concerning complications after surgery, the results showed
that 31.5% of patients had hydrocephalus and CSF leak, 10.9% had
hematoma, infection (2.2%) and neurological sequelae (4.3%). The
study further observed that 22.8% of patients developed depression
and 8.7% anxiety. Anxiety and depression in these patients can be
due to the nature of the illness, physical complications caused by
the operation, financial issues following the functional decline of
these patients and the fear of the future [23]. The results of a study
conducted in Iran on quality of life and its related factors in patients
with brain tumors showed that these patients had low quality of
life in all aspects of the general and specific. They had the lowest
scores in the overall quality of life and emotional functioning and
had very low assurance for the future [24]. In terms of survival,
the study revealed that 93.5% survived post operation with 4.4%
passed-away from surgery up to 30 days or beyond. Death from
meningioma surgery occur mainly from brain damage, or vascular
events (damage to carotid or brainstem arteries) [18]. In a five-year
study, the survival rate was 78% in Meningioma Grade II patients
and 44% in Grade III and malignant meningioma [25]. In the study
of Firouzian, on the study of the relative frequency of meningioma
in patients referred to the department of Radiotherapy and
Oncology in Ahvaz, Golestan Hospital during the years 2001 to
2012, the mortality rate was reported to be 10.7% [15]. In this
study, the mortality rate was lower than other studies, which could
be attributed to advanced surgical techniques, surgeon factors and
patients’ factors.

The results of this study also showed that there was significant
relationship between size of the tumor and peritumoural oedema,
in the respect that with greater tumor size, edema increases. This
phenomenon can be explained by the theory of “Hydrodynamic
expansion from the tumor to the normal parenchyma”. It is
postulated that with the loss of the buffer layer between the tumor
and the normal brain parenchyma, a diffusion gradient is created
that allows the transfer of macromolecules leading to oedema
around the tumor periphery [21].

Study Limitations

Data were collected retrospectively, and some information
from meningioma data collection process were not mentioned
or not available in in-patient records. However, the researchers
tried to carefully review the patient records for adequate relevant
information. The occurrence of some disorders such as depression
and anxiety caused by intracranial meningioma requires collecting
specific data which was not possible due to limited access to
patients and the retrospective nature of the study, leading to such
information being collected by self-declaration of patients.

Conclusion and Recommendations

Thestudyrevealed therelationship between the epidemiological
factors, clinical consideration, and therapeutic surgical outcome as
regards the management of meningioma. Most of the meningiomas
were observed to be present in the elderly women with headache as

the main complaint at presentation. GTR being the major treatment
modality has significant favorable outcome. Hence, understanding
the epidemiological events together with the tumor clinico-
pathological characteristics is important for better planning.
Thus, more research especially on the risk factors, conditions
predisposing to reoccurrence , and precise clinical presentations
would go a long way to improving care and quality of life of the
patient leading to reduction in morbidity and mortality.
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