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Background: Meningiomas are one of the most frequently found primary
intracranial tumors but regional data on their epidemiology and clinical
patterns are lacking in many regions. In this study, we aimed to describe the
epidemiological and clinical characteristics of intracranial meningiomas in
Sulaimani City, Kurdistan Region-Iraq, in regard to prevalence, demographic
description, clinical picture, histopathological characteristics, management
strategy, and outcomes.

Methods: This was a retrospective study in which medical records of patients
with a diagnosis of intracranial meningiomas at Sulaimani Teaching Hospitals
from January 2021 to December 2024 were reviewed. A purposive sampling
with a consensus-based approach was used to include 154 patients with
meningiomas. Data were collated using a standardized extraction form
covering demographics, clinical characteristics, imaging features,
histopathology, surgical outcomes, and follow-up data.

Results: The mean age of patients was 51.2 years (SD 13.5), and 76.6% were
female. Headaches (50%) and seizures (26%) were the most common
symptoms. Among 83 patients who underwent surgical resection, 80 (96.4%)
were diagnosed with WHO Grade | tumors. Gross total resection was
achieved in 79.5% of cases, and the recurrence rate was 7.8% during follow-
up (range: 1-25 years; mean: 5.97 years). Tumor size (p = 0.012) and extent
of resection (p = 0.008)] were strong predictors of recurrence.

Conclusions: The presented approach serves as a pilot study exploring the
epidemiologic and clinical characteristics of meningiomas over a decade in
Sulaimani City. It provides evidence of principal trends in surgical outcomes,
and clinical features, offering valuable insights into local practice patterns and
contributing to the broader understanding of meningioma management in the
region.
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1. Introduction
Meningiomas,

which
approximately 30-37% of all central nervous

location and the potential for recurrence (2).
The epidemiological and clinical
characteristics of meningiomas may be

account for

system (CNS) tumors and thus are the most
common type of primary brain tumor (1).
Although mostly benign, they can cause
considerable morbidity because of their

affected by genetic, environmental, and health
care factors; thus, studies conducted in specific
regions could provide insights into patterns of
disease in specific populations and aid in
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improving morbidity and mortality (3).

These tumors show a clear female
predominance, occurring almost 2.33 times
more frequently in females compared with
males, suggesting a potential hormone-
dependent mechanism of tumorigenesis (4).
Meningiomas are more common in older
individuals; the median age of diagnosis is
generally in the sixth to seventh decade of life,
with an increasing incidence observed after the
age of 50 (5). Risk factors encompass prior
exposure to ionizing radiation along with
obesity and certain genetic syndromes that can
predispose to multiple meningiomas, such as
neurofibromatosis type 2 (NF2) (6). The World
Health Organization (WHO)
histopathologically classifies meningiomas
into three intra-axial lesional grades: grade |
(benign), grade Il (atypical), and grade IlI
(malignant), of which the overwhelming
majority are grade | tumors. Tumors most
commonly occur at the skull convexity,
parasagittal region, sphenoid wing, and
cerebellopontine angle (4).

The epidemiology, pathology, and
management of meningiomas have all been
investigated in a number of studies (1, 4). A
recent review with a focus on clinical
translational aspects re-emphasizes the value
of the genomic and molecular characterization
of tumors, especially as reliable predictors of
the behavior of the tumor and risk of
recurrence (7). Surgical resection is the
mainstay of treatment, whereas adjuvant
therapies, including radiation, are important to
control high-grade or recurrent tumors (8).
These advances have improved the narratives
of diagnostic accuracy and prognostication
through advanced imaging techniques and
deep-learning approaches (9). However, most
previous studies have been conducted in
Western populations, and scarce data exist
from the Kurdistan Region (10).

While noticeable progress has been made in
the understanding of meningiomas, several
gaps and inconsistencies persist (2). Variable
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recurrence rates and treatment responses have
been reported due to genetic mutations and
histopathological ~ subtypes (11). More
critically, many meningiomas are
asymptomatic, resulting in most diagnoses
made upwards of a decade after the cancer
begins to grow, making effective early
interventional strategies all the more difficult
to devise (12). Regional inequalities in
healthcare provision are also responsible for
differences in disease presentation and
treatment outcomes (13). The lack of data from
the Kurdistan Region necessitates the
establishment of localized epidemiological
patterns and clinical characteristics.

This study seeks to bridge those gaps by
offering a retrospective review of intracranial
meningiomas in Sulaimani City, Kurdistan
Region. The main aims are to find data on the
prevalence and demographics of meningiomas,
characterize clinical presentation patterns,
describe histopathological subtypes, and
treatment modalities and outcomes.

2. Methods and Materials

2.1 Study Design and Setting

This retrospective study was performed at the
Department of Neurosurgery, Sulaimani
Teaching Hospitals, Kurdistan Region of Irag.
This study conducted between January 2021
and December 2024. Ethics approval was
obtained from Institutional Review Board of
the hospital and all data were generated in
conformity with the local patient data rights,
confidentiality and proof of identity, though
the patients were not involved in this study.

2.2 Population

In this study, the sampling method was
purposive sampling with a consensus-based
approach, whereby only patients who met
predefined inclusion criteria were included.
One hundred fifty-four patients were identified
through a systematic review of medical records
and physical archives. Inclusion criteria were
histopathological diagnosis of meningiomas
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in those patients who had surgical resection,
imaging criteria of meningioma in those
patients who had no resection, completion of
clinical, radiological, surgical data, and a
follow up period of one to 25 years ( mean 5.97
years and SD 5.26) for those who had surgical
resection and one year to 4 years for those who
had no surgery( mean 2.45 years and SD 1.13)
to evaluate outcomes and recurrence.
Exclusion criteria included patients with
incomplete or absent medical records. Due to
the nature of the sampling method, no formal
sample size calculation was conducted. To
achieve a complete analysis of the available
data, all eligible patients diagnosed and treated
throughout the study period were included,
rather than just those who attended for clinic
consultations.

2.3 Instruments

The data collection was achieved through the
structuring of a data extraction form tailored
for this study. The instrument was organized
into sections as follows Demographic
Characteristics, Socioeconomic data, Clinical
Presentation, Symptoms before diagnosis,
Neurological examination findings,
Radiological Features, Tumor location (e.g.,
convexity, parasagittal, skull base), Tumor size
(in centimeters based on MRI or CT scans),
Presence of peritumoral edema and its severity
(graded mild, moderate and severe),
Histopathological Findings (Tumor subtype
based on World Health Organization (WHO)
classification system (Grade I: benign, Grade
Il: atypical, Grade Ill: malignant)), Surgical
Outcomes (Extent of tumor resection (gross
total resection vs. subtotal resection), as
assessed intraoperatively and confirmed by
postoperative imaging), Surgical
complications (e.g., infection, cerebral spinal
fluid leak, neurologic deficits), Recurrences
during follow-up, evaluated via clinical
appraisal and imaging studies.
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2.4 Data Collection

Using the structured data extraction form
mentioned above, data were extracted from
electronic and paper-based records. All the
imaging studies (MRI/CT scans) were
reviewed by a senior radiologist to confirm the
tumor characteristics while the
histopathological reports were studied by an
experienced  neuropathologist. ~ All  the
collected data was entered in a secured
database for statistical analysis later.

2.5 Ethical Considerations

The study was performed according to the
Declaration of Helsinki principles. The study
was approved by the Institutional Review
Board of Sulaimani Teaching Hospital
(Approval No. ST-NEURO-2021-01). All
identifiers were anonymized to maintain
patient confidentiality and not individual
patient data were reported in the study.

2.6 Data Analysis

Descriptive statistics were used to summarize
demographic and clinical data. Data on
categorical variables such as sex were
presented as absolute numbers and
percentages, while continuous variables were
reported as mean + standard deviation (or
median  with interquartile range (IQR)
depending on the distribution of data. The data
on the categorical variables, including: gender,
tumor location, histopathological subtype was
presented as frequencies and percentages.
Relationships between categorical variables
were assessed using the Chi-square test or
Fisher’s exact test, as applicable. Statistical
significance was determined by a p-value of
less than 0.05. Statistical analyses were
performed using SPSS version 25.0 (IBM
Corp., Armonk, NY, USA).

3. Results

A total of 154 patients with histologically
confirmed intracranial meningioma were
included in this retrospective analysis. The
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mean age at diagnosis was 51.2 years (SD =
13.5), with the highest frequency observed
among patients aged 50-59 years (33.1%).
There was a clear female predominance, with
118 women (76.6%) and 36 men (23.4%),
yielding a female-to-male ratio of
approximately 3.3:1.

Clinical presentation varied considerably.
Headache was the most frequent symptom,
reported by 77 patients (50.0%), followed by
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seizures in 40 (26%). Incidental discovery on
neuroimaging accounted for 14 cases (9.1%).
Less common presentations included cranial
nerve deficits (12 patients, 7.8%), hemiparesis
(6, 3.9%), and other manifestations such as
trigeminal neuralgia, hemifacial spasm,
vertigo, and bony swelling (each < 1.3%). The
majority of patients (143; 92.9%) presented
with a single lesion, while 11 (7.1%) had
multiple meningiomas (Table 1).

Table 1. Demographic and Clinical Characteristics of 154 Patients with Intracranial Meningioma

Variable Category n (%)
Sex Female 118 (76.6)
Male 36 (23.4)
<30 5(3.2)
30-39 12 (7.8)
Age group (years) 40-49 35 (22.7)
50-59 51 (33.1)
60-69 34 (22.1)
>70 17 (11.0)
Headache 77 (50.0)
Seizures 40 (26.0)
Presenting symptoms Incidental finding 14 (9.1)
Cranial nerve deficit 12 (7.8)
Hemiparesis 6 (3.9)
Other (trigeminal neuralgia, vertigo, etc.) 5(3.2)
Single 143 (92.9
Number of tumors Mu?tiple 11 (7.1) wi'fh 32)tumors

Tumor size was recorded in all single-tumor
cases. Lesions measuring 3-5 cm were most
common (66 patients; 46.2%), followed by 2—
3cm (31; 21.7%) and >5 cm (23; 16.1%). Only
two tumors (1.4%) measured <1 cm. Of the 83
patients who underwent surgery, gross total

resection (Simpson Grade 1) was achieved in
66 (79.5%), Simpson Grade 11 in 1 (1.2%), and
subtotal resection in 16 (19.3%). The
remaining 71 patients were managed non-
surgically, the majority showing stable disease
during follow-up (Table 2).

Table 2. Tumor Characteristics by Surgical Status (n = 154)

Feature Operated (n = 83) Non-operated (n = 71) Total (n = 154)
Single tumor 77 (92.8) 66 (93.0) 143 (92.9)
Multiple tumors 6 (7.2) 5 (7.0) 11 (7.1)
<lcm 0 (0.0) 2 (2.8 2(1.4)
Tumor size 1-2cm 1(1.2) 20 (28.2) 21 (14.7)
(single 2-3cm 11 (18.0) 20 (28.2) 31 (21.7)
tumors only) | 3-5cm 49 (73.1) 17 (23.9) 66 (46.2)
>5cm 16 (24.2) 7(9.9 23 (16.1)

Values are n (%). Percentages for tumor size are based on single-tumor cases (n = 143).
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Anatomical distribution differed by treatment
status. In patients with single tumors, the most

frequent sites were parasagittal (36; 25.2%),
cerebral convexity (26; 18.2%), and cerebellar
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regions (21; 14.6%) (Table 3). Among non-
operated patients, cerebellar meningiomas
were particularly common.

Table 3. Tumor location

Location Single tumor Multiple tumors Total

No. % No. % N %

Cavernous 10 7 0 0 10 5.7
Cerebellar 21 14.6 18.7 27 154
Clivus 2 1.4 0 0 2 12
Convexity 26 18.2 11 34.3 37 21.2
Foramen magnum 3 2.1 0 0 3 17
Falx 8 5.6 9 28.2 17 9.7
Intraventricular 1 0.7 0 0 1 0.6
Olfactory groove 11 7.7 2 6.2 13 7.4
Parasagittal 36 25.2 3 9.5 39 22.3
Sphenoid wing 18 12.7 0 0 18 10.3
Tentorial 3 2.1 0 0 3 1.7
Tuberculum sellae 4 2.7 1 3.1 5 2.8
143 100 32 100 175 100

Histopathological findings (n = 83 surgical
specimens) showed a strong predominance of
WHO Grade | tumors (80; 96.4%). The
meningothelial subtype was the most frequent
(55; 66.3%), followed by transitional (14;
16.9%), psammomatous (4; 4.8%), fibroblastic
(3; 3.6%), microcystic (3; 3.6%), and
angiomatous (1; 1.2%). Atypical meningiomas
(WHO Grade I1) accounted for 3 cases (3.6%).
Tumor recurrence occurred in 12 patients

(7.8% of the total cohort; 14.5% of operated
cases). Unexpectedly, 11 recurrences (91.7%)
followed gross total resection, and 1 followed
subtotal resection. The meningothelial subtype
predominated among recurrent cases (8;
66.7%), with 2 atypical, and one each
fibroblastic and transitional. The most
common recurrence site was parasagittal (4;
33.3%), followed by convexity, cerebellum,
sphenoid wing, and olfactory groove (Table 4).

Table 4. Histopathological Subtypes and Recurrence Patterns

Category n (%)
Meningothelial 55 (66.3)
Transitional 14 (16.9)
. . Psammomatous 4 (4.8)
E'Ssgogggr‘;’t'gg)'ca' ubtypes (0" Fibroblastic 3(3.6)
Microcystic 3(3.6)
Angiomatous 1(1.2)
Atypical (WHO Grade I1) 3(3.6)
After gross total resection 11 (91.7)
After subtotal resection 1(8.3)
Recurrence (n = 12,7.79%)) Meningothelial subtype 8 (66.7)
Atypical 2(16.7)
Fibroblastic 1(8.3)
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Transitional 1(8.3)

Parasagittal 4 (33.3)
Recurrent tumor locations Convexity, cerebellar, sphenoid wing, 2 each (16.7 each)

olfactory groove

<2cm 0 (0.0
Recurrence tumor size 2-3cm 2 (16.7%)

3-5¢cm 7 (58.3%)

>5cm 3 (25)

All recurrent cases underwent reintervention: 7
repeat craniotomies and 5 Gamma Knife
radiosurgeries. Outcomes were favorable in 6
patients (50.0%), stable in 5 (41.7%), and
worsened in 1 (8.3%).

Across the entire surgical cohort (n = 83),
outcomes were favorable in 59 (71.1%), stable
in 16 (19.3%), and deteriorated in 8 (9.6%).
Postoperative complications included cerebral

infarction (3 cases), hydrocephalus (2), and
single cases of mutism, meningitis, and
infected surgical flap.

Among non-surgical patients (n = 71), 64
(90.1%) remained stable, 5 were lost to follow-
up, and 2 experienced clinical decline, both
with large, deep-seated lesions (a 42 cm?
sphenoid wing tumor and a clival meningioma)
(Table 5).

Table 5. Clinical Outcomes by Treatment Group

Outcome Operated (n = 83) NOﬂ—Op(;I;-a).ted (n=
Favorable/stable 75 (90.4) 64 (96.9%) (n=66)
Deterioration 8 (9.6) 2 (3.1%) (n=66)
Lost to follow-up 0 5(7.0)

Cerebral infarction 3 (3.6%)

0,
Postoperative complications Hyd_r ocephalus 2 (2.4%)
(operated only n=83) Mutism 1 (1.2%0
P y Meningitis 1 (1.2%)

Infected flap 1 (1.2%)
Reintervention for recurrence g;ﬁfga&sﬂce 7(583)
(n=12) . 5(41.7)

radiosurgery

Table 6. Predictors of Recurrence Among Operated Patients

Variable Recurrence (n=12) No Recurrence (n=71) p-value
Tumor size (mean + SD, cm) 52+14 3.8+1.6 0.012*
Extent of resection — GTR (%) 11 (91.7%) 55 (77.5%) 0.008*
Extent of resection — STR (%) 1 (8.3%) 16 (22.5%)

*Chi-square or Fisher’s exact test; GTR = gross total resection; STR = subtotal resection

When using univariate analysis, tumor size
was found to be significantly related to
recurrence (mean 5.2cm in the recurrent group

vs. 3.8cm in the non-recurrent group; 2= 6.32,
p=0.012). It was also shown that gross total
resection was associated with a lower
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recurrence rate compared with in STR cases=
11/66 (16.7%) vs.1/16 (6.3%)? (p=0.008,
Fishers exact test).

4. Discussion
The clinical symptoms, number of tumors, the

size, location and site of meningiomas, and
disease outcomes were reviewed for 154
patients with intracranial meningioma in this
study. Headaches and seizures were the most
prevalent  clinical manifestations among
patients. Most of the patients in the individual
studies were female, and they had a single
tumor. Most patients with a single tumor had
tumor size of 3-5 cm. Cerebellar was the
location of meningiomas in most patients
without surgery. The most common sites
affected in patients with 2-3 cm tumors
involved the parasagittal and cerebellar. The
most common locations among patients with
3-5 cm tumors were parasagittal, convexity,
and cerebellar. Convexity and parasagittal
were the most common tumor locations in
patients with tumors larger than 5 cm. In most
patients, complete resection of the mass was
attainable. In total, there were 12 recurrences
detected in the cases. Ten patients were treated
with Deep X-ray Therapy (DXT), and 28
patients were treated with Gamma Knife.
Meningothelial and transitional were the most
startiest pathological types that occurred in
patients who had undergone surgery. The
global results for the majority of the patients
remained either good or unchanged (same).

With L. Panu et al., most of the patients in this
study were female. (2024) (14), which also
proved that most meningioma patients are
female. For example, in a Turkish study by
H.B. Beneck and Y. Alaattin (2022) (15), and
Dorothee Cé&cilia Spille, et.al. (2020) (50),
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which evaluated surgical management of
intracranial meningiomas, the majority of the
patients were also female.

In this study, most of the patients were more
than 40 years of age, and most of them were in
the age group of 50-59 years. This result is
consistent with the finding of J. Cao et al.
(2023) (13), that studied the epidemiology
and survival of non-malignant and malignant
meningiomas in middle-aged women and
another by N. Roland et al. (2024) (16) in
France, and Dorothee Cécilia Spille, et.al.
(2020) (50), indicated that the majority of those
patients were also >40 years old, with
predominately 50-59 age group.

The clinical features of meningioma vary
according to the location and size of the tumor
(17). Hence, the disclosure of indicators may
vary greatly, ranging from asymptomatic
cases to patients with pronounced neurological
impairments (18, 19). Headache and seizure
were the most observed clinical manifestations
in this study. These results are aligned with
those published by H. Hamid et al. (2024) (20)
similar to other studies done in the United
States (4), which reported highest frequency
common clinical features including headache
and seizure. As a general Meningiomas tend to
present with headaches due to increased
intracranial pressure and seizures due to
electrochemical excitability (11).

One (single) tumor was present among most
patients for both surgically and non-surgically
treated patients. Other studies reported similar
findings. For example, B.O. Colli etal. (2022)
(21) and J.Z.Wang et al. (2024) (22). This
indicates that most meningioma is simple and
single.

According to the results, most had tumors
larger than 1 cm, and almost half of the
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patients 3-5 cm sized. A study by K.H. Kim et
al. (2024) (23) in South Korea showed a
median tumor size of 6.1 cm, in accordance
with the results of this study. The median
tumor size of 5.8 cm in a Finnish study (24)
correlates with our finding, as most of the
patients in our study had tumors close to 5 cm
in size.

The most frequently encountered sites for
meningiomas in this study were parasagittal,
convexity, and cerebellar. These findings are in
line with studies by C. Shin et al. (2021) (25)
and C. Sun et al. (2020) (26), as the parasagittal
and convexity were described as the first
locations for meningiomas (27, 28). Other
studies found cerebellar meningiomas to be a
common site as well (29, 30).

The surgical management is the treatment of
choice for larger meningiomas. The ultimate
surgical goal is complete resection of the
tumor, and in this study, most patients have
been able to achieve complete tumor removal
(24, 31).

Completely resecting the tumor is also vital for
reducing recurrence rates (32,33,34). The risk
of recurrence decreased with age. Patients with
benign, atypical and malignant meningiomas
had a 5-year cumulative incidence of
recurrence of 4%, 9% and 23%, which
increased to 6%, 17% and 30% 10 years after
diagnosis, respectively (p <0.001) (32).
Holleczek et al. concluded that the overall 5-
and 10-year cumulative incidence of
meningioma recurrence was 5% and 9%
respectively (32). In this study, recurrence
occurred in 12 patients, which accounted for
7.79% of the entire cohort and 14.45% of
those who had surgical resection during the
follow up period. M. Duba et al. (45)
concluded that in the period of 10 years follow
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up, the recurrence was 5.3%.

Recurrence rates vary depending on the grade
of disease (35, 36).

The frequent pathological type of recurrent
patients was meningothelial. Meningothelial
tumors appear to be the most frequent subtype
of intracranial meningiomas supported by the
evidence (37). It is in agreement with the
findings of A. Goyal-Honavar et al. (2022)
(38), which revealed the prevalence of
meningothelial meningiomas.

Surgical re-intervention and Gamma Kbnife
were the main treatment modalities used for
patients with recurrent disease. This can be
achieved through surgical resection along with
radiotherapy and radiosurgery for the purposes
of tumor shrinkage and decreased risk for
recurrence (39).

In a cohort of 12 patients diagnosed with
recurrent meningioma in this study, treatment
modalities varied. Four patients received Deep
X-ray therapy, while five underwent Gamma
Knife radiosurgery. The remaining three
patients were managed with resection and
follow-up.

Radiation therapy is an important part of
meningiomas management, both in pre- and
post-operative setting as well as in recurrent
cases (40, 41). Data from this study identified
that only few of the patients actually received
radiation therapy and therefore, their benefit
from it remains unclear and needs to be further
investigated in future studies.

Most patients had good or unchanged (same)
outcomes. Other studies reported similar
findings. For instance, A.R. Brodbelt et al.
(2019) (42) from the UK reported
predominantly favorable outcomes among
meningioma patients. Likewise, a German
study (43) found that the majority of patients
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did not change or improved.

In operated patients, deterioration occurred in
8 cases, while in non-operated patients,
deterioration was observed in 2 cases. In fact,
this number of deteriorated cases is
proportional to the severity of the disease (44).
Other studies have shown different percentages
of deteriorated cases; for example, M. Duba et
al. (45) indeed, earlier author reported more
deteriorated cases given the longer following
period.

In operated patients, the most frequent
pathological types were meningothelial and
transitional, similar to other studies (38, 46,
47).

In previous studies, multiple meningiomas
have been reported to occur in up to 10% of
cases (12, 48). In accord with these
observations, 11 patients (7.14%) in this study
harbored multiple tumors, with 2, 3 or 4
masses noted.

In this study, 2 patients (2.4%) developed
postoperative hydrocephalus. Burkhardt et al.
al (49) reported a total of 35 patients (5.9%) of
the cohort of 594 developed communicating
postoperative hydrocephalus.

In this study, it was shown that gross total
resection was associated with a lower
recurrence rate compared with in STR cases=
11/66 (16.7%) vs.1/16 (6.3%)? (p=0.008).

In 2018, Hunter et al.reported a strong
correlation between the postoperative tumor
volume and recurrence in a series of 23
petroclival meningiomas. Similarly, Shakir et
al.showed that local control is strongly
correlated with the postoperative tumor
volume prior to adjuvant radiation in a series of
70 atypical meningiomas and delineated a
critical cutoff value of approximately 9 cm?.
Materi et al. could not identify residual tumor
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volume as a predictor of recurrence in
multivariate analysis in 141 subtotally resected
WHO grade | meningiomas. Dorothee Cécilia
Spille, et.al. (2020) (50).

DA Vega-Moreno, et.al. (2025) (51) concluded
regarding risk factors, the onset of intracranial
hypertension syndrome was associated with a
higher risk of tumor recurrence at follow-up.
The simple linear regression analysis found
that the greater the intraoperative bleeding, the
lower the survival rate of tumor recurrence.

Limitation of the study:

The limitation of the study was that its
retrospective nature, and it only included a
restricted number of patients. The follow-up
period should be extended, as longer
monitoring ensures more accurate assessment
of outcomes, allows early detection of
complications, and provides a stronger basis
for evaluating long-term effectiveness of
treatment.

Conclusion

Most of the patients had single tumor, and 3-5
cm was the most common tumor size.
Whereas for meningiomas, the predominant
locations are cerebellar for non-operated
patients, parasagittal and cerebellar for 2-3
cm-sized tumors, parasagittal, convexity and
cerebellar for 3-5 cm-sized tumors, and
convexity and parasagittal for tumors greater
than 5 cm in size. Most patients underwent
complete resection, and 12 recurrent cases
were  observed.  The most  prevalent
pathological types in surgically treated patients
were  meningothelial and  transitional.
Outcomes were good or unchanged (same) for
most patients. As radiation treatment is a key
component in the management of
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meningiomas, more focus regarding this
treatment modality should be acknowledged in
future studies.
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