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INSTRUCTIONS TO AUTHORS

European Archives of Medical Research (Eur Arch Med Res) is the
scientific, peerreviewed, open access publication of University of
Health Sciences Turkey, Prof. Dr. Cemil Tascioglu City Hospital.
The journal is a quarterly publication, published on March, June,
September, December. The publication language of the journal
is English.

The aim of the European Archives of Medical Research is to
publish original research papers of the highest scientific and
clinical value in all medical fields. Eur Arch Med Res also includes
reviews, case series, rare case reports, interesting image, and
letters to the editor that are related to recently published articles.

The editorial and publication processes of the journal are shaped
in accordance with the guidelines of the International Council
of Medical Journal Editors (ICMJE), the World Association of
Medical Editors (WAME), the Council of Science Editors (CSE),
the Committee on Publication Ethics (COPE), the European
Association of Science Editors (EASE), and National Information
Standards Organization (NISO).

Originality, high scientific quality, and citation potential are
the most important criteria for a manuscript to be accepted
for publication. Manuscripts submitted for evaluation should
not have been previously presented or already published
in an electronic or printed medium. The journal should
be informed of manuscripts that have been submitted to
another journal for evaluation and rejected for publication.
The submission of previous reviewer reports will expedite the
evaluation process. Manuscripts that have been presented in
a meeting should be submitted with detailed information on
the organization, including the name, date, and location of
the organization.

Manuscripts submitted to European Archives of Medical
Research will go through a double-blind peer-review process.
Each submission will be reviewed by at least two external,
independent peer reviewers who are experts in their fields in
order to ensure an unbiased evaluation process. The editorial
board will invite an external and independent editor to manage
the evaluation processes of manuscripts submitted by editors
or by the editorial board members of the journal. The Editor in
Chief is the final authority in the decision-making process for all
submissions.

An approval of research protocols by the Ethics Committee
in accordance with international agreements (World Medical
Association Declaration of Helsinki ”Ethical Principles for Medical
Research Involving Human Subjects,” amended in October 20,
www.wma.net) is required for experimental, clinical, and drug
studies and for some case reports. If required, ethics committee
reports or an equivalent official document will be requested from
the authors. For manuscripts concerning experimental research
on humans, a statement should be included that shows that
written informed consent of patients and volunteers was obtained
following a detailed explanation of the procedures that they
may undergo. For studies carried out on animals, the measures
taken to prevent pain and suffering of the animals should be
stated clearly. Information on patient consent, the name of the
ethics committee, and the ethics committee approval number
should also be stated in the Methods section of the manuscript.

BN AV

It is the authors’ responsibility to carefully protect the patients'’
anonymity. For photographs that may reveal the identity of
the patients, signed releases of the patient or of their legal
representative should be enclosed.

All submissions are screened by a similarity detection software
(iThenticate by CrossCheck).

In the event of alleged or suspected research misconduct,
e.g., plagiarism, citation manipulation, and data falsification/
fabrication, the Editorial Board will follow and act in accordance
with COPE guidelines.

Each individual listed as an author should fulfill the authorship
criteria recommended by the International Committee of
Medical Journal Editors

(ICMJE - www.icmje.org). The ICMJE recommends that
authorship be based on the following 4 criteria:

1. Substantial contributions to the conception or design of the
work; or the acquisition, analysis, or interpretation of data for
the work; AND

2. Drafting the work or revising it critically for important
intellectual content; AND

3. Final approval of the version to be published; AND

4. Agreement to be accountable for all aspects of the work in
ensuring that questions related to the accuracy or integrity
of any part of the work are appropriately investigated and
resolved.

In addition to being accountable for the parts of the work he/
she has done, an author should be able to identify which co-
authors are responsible for specific other parts of the work. In
addition, authors should have confidence in the integrity of the
contributions of their co-authors.

All those designated as authors should meet all four criteria for
authorship, and all who meet the four criteria should be identified
as authors. Those who do not meet all four criteria should be
acknowledged in the title page of the manuscript.

European Archives of Medical Research requires corresponding
authors to submit a signed and scanned version of the
authorship contribution form (available for download through
eurarchmedres.org) during the initial submission process in
order to act appropriately on authorship rights and to prevent
ghost or honorary authorship. If the editorial board suspects a
case of "gift authorship,” the submission will be rejected without
further review. As part of the submission of the manuscript,
the corresponding author should also send a short statement
declaring that he/she accepts to undertake all the responsibility
for authorship during the submission and review stages of the
manuscript.

European Archives of Medical Research requires and
encourages the authors and the individuals involved in the
evaluation process of submitted manuscripts to disclose any
existing or potential conflicts of interests, including financial,
consultant, and institutional, that might lead to potential bias
or a conflict of interest. Any financial grants or other support
received for a submitted study from individuals or institutions
should be disclosed to the Editorial Board. To disclose a
potential conflict of interest, the ICMJE Potential Conflict of
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Interest Disclosure Form should be filled in and submitted
by all contributing authors. Cases of a potential conflict of
interest of the editors, authors, or reviewers are resolved by the
journal’s Editorial Board within the scope of COPE and ICMJE
guidelines.

The Editorial Board of the journal handles all appeal and
complaint cases within the scope of COPE guidelines. In such
cases, authors should get in direct contact with the editorial
office regarding their appeals and complaints. When needed, an
ombudsperson may be assigned to resolve cases that cannot be
resolved internally. The Editor in Chief is the final authority in the
decision-making process for all appeals and complaints.

European Archives of Medical Research requires each submission
to be accompanied by a Copyright License Agreement (available
for download eurarchmedres.org). When using previously
published content, including figures, tables, or any other material in
both print and electronic formats, authors must obtain permission
from the copyright holder. Legal, financial and criminal liabilities
in this regard belong to the author(s). By signing the Copyright
License Agreement, authors agree that the article, if accepted for
publication by the European Archives of Medical Research, will be
licensed under a Creative Commons Attribution-Non Commercial
4.0 International License (CC-BY-NC).

Statements or opinions expressed in the manuscripts published
in European Archives of Medical Research reflect the views of
the author(s) and not the opinions of the editors, the editorial
board, or the publisher; the editors, the editorial board, and the
publisher disclaim any responsibility or liability for such materials.
The final responsibility in regard to the published content rests
with the authors.

Statements or opinions expressed in the manuscripts published
in European Archives of Medical Research reflect the views of
the author(s) and not the opinions of the editors, the editorial
board, or the publisher; the editors, the editorial board, and the
publisher disclaim any responsibility or liability for such materials.
The final responsibility in regard to the published content rests
with the authors.

MANUSCRIPT PREPARATION

The manuscripts should be prepared in accordance with ICMJE-
Recommendations for the Conduct, Reporting, Editing, and
Publication of Scholarly Work in Medical Journals (updated in
December 2017 - http://www.icmje.org/icmje-recommendations.
pdf). Authors are required to prepare manuscripts in accordance
with the CONSORT guidelines for randomized research
studies, STROBE guidelines for observational original research
studies, STARD guidelines for studies on diagnostic accuracy,
PRISMA guidelines for systematic reviews and meta-analysis,
ARRIVE guidelines for experimental animal studies, and TREND
guidelines for non-randomized public behavior.

Manuscripts can only be submitted through the journal’s
online manuscript submission and evaluation system, available
at eurarchmedres.org. Manuscripts submitted via any other
medium will not be evaluated.

Manuscripts submitted to the journal will first go through a
technical evaluation process where the editorial office staff will

ensure that the manuscript has been prepared and submitted
in accordance with the journal’s guidelines. Submissions that
do not conform to the journal’s guidelines will be returned to
the submitting author with technical correction requests.

Authors are required to submit the following:

Copyright Licence Agreement, Author Contributions Form, and,
ICMJE Potential Conflict of Interest Disclosure Form (should be
filled in by all contributing authors) during the initial submission.
This form is available for download at eurarchmedres.org.

Preparation of the Manuscript

All manuscripts should be submitted in 12 point Times New
Roman type with 2 line spacing.

Title page: A separate title page should be submitted with all

submissions and this page should include:

e The full title of the manuscript as well as a short title (running
head) of no more than 50 characters,

e Name(s), affiliations, highest academic degree(s), e-mail
addresses, and ORCID IDs of the author(s),

e Grant information and detailed information on the other
sources of support,

e Name, address, telephone (including the mobile phone
number) and fax numbers, and email address of the
corresponding author,

e Acknowledgment of the individuals who contributed to the
preparation of the manuscript but who do not fulfill the
authorship criteria.

Abstract: An abstract should be submitted with all submissions
except for Letters to the Editor. The abstract of Original Articles
should be structured with subheadings (Objective, Methods,
Results, and Conclusion). Please check Table 1 below for word
count specifications.

Keywords: Each submission must be accompanied by a minimum
of three to a maximum of six keywords for subject indexing at
the end of the abstract. The keywords should be listed in full
without abbreviations. The keywords should be selected from the
National Library of Medicine, Medical Subject Headings database
(https://www.nlm.nih.gov/mesh/MBrowser.html).

Manuscript Types

Original Articles: This is the most important type of article
since it provides new information based on original research.
The main text of original articles should be structured with
Introduction, Methods, Results, Discussion, and Conclusion
subheadings. Please check Table 1 for the limitations for
Original Articles.

Statistical analysis to support conclusions is usually necessary.
Statistical analyses must be conducted in accordance with
international statistical reporting standards (Altman DG,
Gore SM, Gardner MJ, Pocock SJ. Statistical guidelines for
contributors to medical journals. Br Med J 1983: 7; 1489-93).
Information on statistical analyses should be provided with a
separate subheading under the Materials and Methods section
and the statistical software that was used during the process
must be specified.
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Units should be prepared in accordance with the International
System of Units (SI).

Editorial Comments: Editorial comments aim to provide a
brief critical commentary by reviewers with expertise or with
high reputation in the topic of the research article published
in the journal. Authors are selected and invited by the journal
to provide such comments. Abstract, Keywords, and Tables,
Figures, Images, and other media are not included.

Review Articles: Reviews prepared by authors who have
extensive knowledge on a particular field and whose scientific
background has been translated into a high volume of
publications with a high citation potential are welcomed. These
authors may even be invited by the journal. Reviews should
describe, discuss, and evaluate the current level of knowledge
of a topic in clinical practice and should guide future studies.
The main text should contain Introduction, Clinical and Research
Consequences, and Conclusion sections. Please check Table 1
for the limitations for Review Articles.

Case Reports: There is limited space for case reports in the
journal and reports on rare cases or conditions that constitute
challenges in diagnosis and treatment, those offering new
therapies or revealing knowledge not included in the literature,
and interesting and educative case reports are accepted
for publication. The text should include Introduction, Case
Presentation, Discussion, and Conclusion subheadings. Please
check Table 1 for the limitations for Case Reports.

Case Series: The Case Series section reports a series of 2-6 similar
cases. The cases should address a challenging diagnostic and/or
therapeutic problem with possible solutions to help clinicians in
managing these cases. Case series must be accompanied with a
comprehensive review of literature. It should include six authors
maximum. Structure of manuscript should include Introduction,
Case Series, Discussion, Conclusion. It should have 3-5 keywords
maximum. Please check Table 1 for the entire limitations for Case
Series.

Interesting Image: No manuscript text is required. Interesting
Image submissions must include the following:

Title Page (see Original article section)

Abstract: Approximately 100-150 words; without structural
divisions; in English and in Turkish. Turkish abstract will be
provided by the editorial office for the authors who are not
Turkish speakers. If you are not a native Turkish speaker, please
re-enter your English abstract to the area provided for the Turkish
abstract.

Image(s): The number of images is left to the discretion of the
author. (See Original article section)

Figure Legend: Reference citations should appear in the
legends, not in the abstract. Since there is no manuscript text,
the legends for illustrations should be prepared in considerable
detail but should be no more than 500 words total. The case
should be presented and discussed in the Figure legend
section.

References: Maximum eight references (see Original article
section).

I A-VI

Letters to the Editor: This type of manuscript discusses
important parts, overlooked aspects, or lacking parts of a
previously published article. Articles on subjects within the
scope of the journal that might attract the readers’ attention,
particularly educative cases, may also be submitted in the
form of a “Letter to the Editor.” Readers can also present their
comments on the published manuscripts in the form of a “Letter
to the Editor.” Keywords, and Tables, Figures, Images, and other
media should not be included. The text should be unstructured.
The manuscript that is being commented on must be properly
cited within this manuscript.

Tables

Tables should be included in the main document, presented after
the reference list, and they should be numbered consecutively in
the order they are referred to within the main text. A descriptive
title must be placed above the tables.

Abbreviations used in the tables should be defined below the
tables by footnotes (even if they are defined within the main text).

Table 1. Limitations for each manuscript type

Type of Word | Abstract Reference | Table | Figure limit
manuscript | limit | word limit | limit limit

Original 250 7 or total of
Article 500 (Structured) 0 © 15 images
Re\{|ew 5000 | 250 80 6 10 or total of
Article 20 images
Case No 10 or total of
Report 1000 | 200 15 tables | 20 images
Letter to No .

the Editor 500 No abstract | 5 tables No media

Tables should be created using the “insert table” command
of the word processing software and they should be arranged
clearly to provide easy reading. Data presented in the tables
should not be a repetition of the data presented within the main
text but should be supporting the main text.

Figures and Figure Legends

Figures, graphics, and photographs should be submitted as
separate files (in TIFF or JPEG format) through the submission
system. The files should not be embedded in a Word document
or the main document. When there are figure subunits, the
subunits should not be merged to form a single image.
Each subunit should be submitted separately through the
submission system. Images should not be labeled (a, b, ¢, etc.)
to indicate figure subunits. Thick and thin arrows, arrowheads,
stars, asterisks, and similar marks can be used on the images
to support figure legends. Like the rest of the submission, the
figures too should be blind. Any information within the images
that may indicate an individual or institution should be blinded.
The minimum resolution of each submitted figure should be 300
DPI. To prevent delays in the evaluation process, all submitted
figures should be clear in resolution and large in size (minimum
dimensions: 100 x 100 mm). Figure legends should be listed at
the end of the main document.
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All acronyms and abbreviations used in the manuscript should
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Happy 100" Anniversary of Our Republic

@ ismail Demirkale

University of Health Sciences Turkey, Prof. Dr. Cemil Tascioglu City Hospital, Clinic of Orthopedics and Traumatology, istanbul, Turkey

Advanced education is one of the most essential parameters
required to elevate the Republic of Turkey to a contemporary
and civilized level. Indeed, societies that have drifted away from
logic, inquiry, and analytical thinking have not given enough
importance to science and art. The best expression that reflects
this situation is undoubtedly: “For everything in the world, for
materiality, spirituality, and success, the most genuine guide is
knowledge, it is science. Seeking a guide other than knowledge
and science is negligence, ignorance, and delusion.” The author
of these words is Mustafa Kemal Atatiirk, who is defined by
UNESCO as the father of modern Turkey on the occasion of his
100" birth anniversary. Turkey’s relentless struggle in the first
half of the 20™-century for both social and political development
constitutes a particularly remarkable page in modern world
history.

While previous modernization efforts were wasted due to wars
and uprisings, the Republic established by the great leader
Mustafa Kemal Atatiirk offered the country a new opportunity,
transforming it into a modern, secular republic. One of the key
building blocks of achieving contemporary levels of science
and technology is modern medical education (1). The “Kabakci
Rebellion”, which resulted in the dethroning of Sultan Selim
11, disrupted clinical and surgical education, which had been
limited by the “Tersane Tibbiyesi Nizamnamesi” as part of the
“Nizam-1 Cedid” movement, and it completely disappeared
after the “Kasimpasa Fire” in 1822. However, due to social and
military needs, higher education institutions were established
during Mahmud II’s reign, and the first modern medical school,
known as “Tiphane-i Amire” was founded in 1827. Despite
the appearance of providing modern medical education in

subsequent years, note that the number of Turkish doctors
who could practice medicine had decreased significantly
because of the French language of instruction (2). With the
help of Grand Vizier Fuat Pasha, the Society of Scientific
Medicine Translation was founded with the aim of translating
medical works in foreign languages into Turkish. The first
civilian and completely Turkish-medium medical school was
“Mekteb-i Tibbiye-i Milkiye”, opened in 1867. This school,
which merged with the military medical school in Haydarpasa
in 1909, became the Faculty of Medicine under the name
“Istanbul Dar’iil Fiinunu Tip Fakiiltesi” and maintained this
structure until the University Reform of 1933. “Dar’uil Fiinun”,
meaning “House of Sciences” or “Gateway to Sciences,” was
granted scientific, administrative, and financial autonomy by
law after the proclamation of the republic. However, due to its
persistence as a traditional madrasah and its failure to adapt to
the new republican reforms and innovations, there was a need
for reform. After the proclamation of the Republic, with the
foresight gained from the great leader’s historical knowledge
and genius, preparations were made for the “university reform”
by sending talented students abroad between 1927 and 1930 (3).
This reform, aimed at creating a university that would defend
the principles of the Turkish revolution and enjoy the support
of political power, was based on the examinations and report
of Prof. Albert Malche, who worked in the field of pedagogy
at the University of Gelf in Switzerland. The noteworthy points
in this report are that the education at istanbul Darilfiinun
was medieval in nature, lacked room for research, discussion,
and critical thinking, and there was no scientific collaboration
between faculties.
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Modern medical education is undoubtedly one of the most
important building blocks on the road to modern Turkey. Thanks
to this education, led by Atatiirk, quality and modern healthcare
services became easily accessible to every individual. As we
proudly celebrate the 100" anniversary of our Republic, a real
revolution has been achieved in terms of people’s sovereignty,
as well as in the fields of economy, culture, technology, and
science. In these days when we celebrate the 100" year of our
Republic, we should strive even harder for progress in science,
education, and the arts. As scientists, we remember with respect
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and gratitude the great leader Mustafa Kemal Atatiirk and his
comrades-in-arms, who paved the way for us on this path.
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Abstract

Approximately 50% of central nervous system tumors in children are primary posterior fossa tumors, ranking as the most common solid
tumors in childhood. The most frequently encountered types are medulloblastoma, pilocytic astrocytoma, ependymoma, and brainstem
gliomas. In addition, less common pathologies such as atypical teratoid/rhabdoid tumors, hemangioblastomas, schwannomas, cerebellar
gangliocytomas, and epidermoid tumors are also present. This study comprehensively compiles the epidemiological, histopathological,
radiological, and clinical characteristics of pediatric posterior fossa tumors considering current classifications, along with a detailed review

of treatment approaches.

Keywords: Pediatric tumor, posterior fossa tumor, medulloblastoma, review

INTRODUCTION

The posterior fossa is a critical area in the human brain, housing
vital structures such as the medulla, pons, mesencephalon, and
cerebellum (1). Physicians across various specialties encounter
posterior fossa lesions. Understanding the clinical presentation,
differential diagnosis, investigations, and treatment of these
lesions is crucial for all clinicians involved in the care of patients
with such medical conditions. Referral of patients suspected or
diagnosed with posterior fossa lesions to appropriate specialties
is mandatory.

The posterior fossa is bounded anteriorly by the dorsum sella, the
posterior part of the sphenoid body, and the clivus; posteriorly
by the squamous part of the occipital bone and the petrous and
mastoid parts of the temporal bone; and superiorly by a small
part of the mastoid angle of the parietal bone. The cerebellum
contains parts of the brainstem, including the pons and medulla,
and the fourth ventricle (2). Lesions in the posterior fossa can
be categorized on the basis of their etiology and classified as

vascular, infectious, traumatic, neoplastic, or according to their
anatomical location within the posterior fossa. These tumors are
differentiated into intra-axial and extra-axial tumors based on
their relationship with the pia mater. Intra-axial tumors originate
from the brain stem, cerebellum, or fourth ventricle. Tumors
that arise from the tissues of the posterior fossa are called
primary tumors, whereas those spreading metastatically from
another organ are termed secondary posterior fossa tumors.
Posterior fossa tumors can occur in both adults and children,
with approximately half of pediatric brain tumors developing in
this region (3).

This study aims to review the most commonly observed primary
pediatric posterior fossa tumors such as medulloblastoma,
pilocytic astrocytoma, ependymoma, and brainstem gliomas, as
well as less common types such as atypical teratoid/rhabdoid
tumors, hemangioblastomas, schwannomas, cerebellar
gangliocytomas, and epidermoid tumors, and to describe the

treatment methods applied to these tumors.
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The Most Common Primary Posterior Fossa Tumors in Children

Medulloblastoma

Medulloblastoma is the most prevalent primary posterior fossa
tumor in the pediatric age group, accounting for 30-40% of
such cases. It is also the most common malignant brain tumor
in childhood (4). Medulloblastoma occurs more frequently in
males, with a bimodal peak incidence at ages 3 and 9. Before
the 2016 World Health Organization (WHO) classification,
these tumors were divided into histological variants: classic,
large cell, anaplastic, desmoplastic/nodular, and extensive
nodular types. In the new molecular era, various intracellular
mechanisms have been discovered, including the deregulation
of Sonic Hedgehog (SHH) and Wingless (WNT) signaling pathways.
The recent classification includes groups based on genetic
identification of medulloblastomas, namely WNT-activated,
SHH-activated TP53 mutant, SHH-activated TP53 wild type,
and non-Wnt/non-SHH (subgroups Group 3 and Group 4) (5).
Thus, the 2016 WHO classification identifies medulloblastomas
by both histological variants and genetic definitions (6). Fach
molecular subgroup displayed distinct methylation and gene
transcription features, epidemiology, recurrence patterns,
clinical findings, and prognosis. The 2021 WHO classification
consolidates all histological subtypes under the single term
“medulloblastoma, histologically defined” (7) (Table 1). This

Table 1. WHO 2021 Classification of tumors of the CNS,
medulloblastoma classification

Medulloblastomas, molecularly defined
Medulloblastoma, WNT-activated

Medulloblastoma, SHH-activated, and wild-type TP53
Medulloblastoma, SHH-activated and TP53-mutant

Medulloblastoma, non-WNT/non-SHH
Group 3
Group 4

Medulloblastomas, histologically defined
WHO: World Health Organization, CNS: Central nervous system

approach, which incorporates genetic changes, emphasizes the
importance of molecular biology in determining the prognosis
of medulloblastoma, suggesting that molecular changes, rather
than histological variants, define tumor behavior (8).

Like all posterior fossa tumors, medulloblastomas typically
present with symptoms indicative of increased intracranial
pressure. Tumors located in the fourth ventricle may cause
obstructive hydrocephalus. Early symptoms commonly include
headache and vomiting, whereas later stages may present with
cerebellar signs such as ataxia, nystagmus, and dysmetria (9). On
magnetic resonance imaging (MRI), medulloblastomas typically
appear as round lobulated masses with iso-hypointense signals
on T1-weighted sequences and heterogeneous iso-hypointense
signals on T2-weighted sequences, showing irregular, patchy, or
focal contrast enhancement (4).

The crucial part of medulloblastoma treatment is the
determination of prognostic factors. Before treatment, these
factors are considered to be select appropriate therapy
modalities. The most common prognostic classification used
is the Chang Staging System, as shown in Table 2 (10) (Table
2). Patients were categorized into standard-risk and high-risk
groups before treatment. High risk is considered in patients
over 3 years of age with metastases and postoperative residual
tumor greater than 1.5 cm? (11). During childhood, male gender
is a poor prognostic factor. Postoperative radiotherapy (RT)
doses and chemotherapy (CT) agents are determined on the
basis of these risk groups. Treatment involves maximal surgical
resection, craniospinal RT, and CT in children over 3 years. In
children under 3, RT is delayed until after the age of 3, and these
children receive intensive CT.

Pilocytic Astrocytoma

Pilocytic astrocytoma is the most common low-grade tumor
in children and ranks second among primary posterior fossa
tumors in childhood, accounting for 25-35% of these tumors (12).

Table 2. Chang’s staging system

T1: Tumor <3 cm

MO: No metastasis

T2: Tumor =3 cm in diameter

M1: Tumor in the CSF

T3a: Tumor >3 c¢m in diameter with extension producing hydrocephalus

M2: Intracranial tumor beyond the primary site

T3b: Tumor >3 cm in diameter with unequivocal excision into the
brainstem

M3: Gross nodular seeding in the spinal subarachnoid space

down past the foraman magnum

T4: Tumor >3 cm in diameter with extension up past the aquaduct and/or

M4: Metastasis outside the cerebrospinal axis

CSF: Cerebrospinal fluid
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The average age at diagnosis was between 6 and 8 years, and
there was no significant gender predominance. The prognosis
of pilocytic astrocytomas is generally favorable because of the
tumor’s low grade and slow growth rate, with an average 10-
year survival rate exceeding 90% (13). However, the rate of tumor
recurrence postoperatively is close to 50% (12). In the 2021
WHO classification, pilocytic astrocytomas are placed under the
subheading of “circumscribed astrocytic gliomas”, separate from
diffuse astrocytomas (7). These tumors are often sporadic, arising
from translocations or activation of mutations in the BRAF gene.
BRAF-KIAA fusions are responsible for pilocytic astrocytomas
occurring in cerebellar pathways (14).

Pilocytic astrocytomas classically present as a cerebellar mass
composed of a large cyst and a solid nodule. On magnetic
resonance imaging, the cystic fluid appears slightly hyperintense
on T1-weighted sequences and hypointense on T2-weighted
sequences. The solid component shows homogeneous contrast
enhancement.

As with all low-grade tumors, gross total resection is the
primary treatment method, depending on the location of the
lesion. If tumor recurrence develops despite total resection, if
the tumor has been subtotally removed and residual tumor
causes neurological deficits, or if the subtotally resected tumor
progresses radiologically, adjuvant therapies such as RT or CT
can be considered. Common CT agents used in clinical practice
include temozolomide, vemurafenib, and vinblastine (15).

Ependymoma

Ependymomas are the third most common primary posterior
fossa tumors in children, accounting for 10-15% of such cases
(16). They most often originate from the base of the fourth
ventricle. Previously classified on the basis of histological
variants, the 2021 WHO classification now divides them into two
groups, A and B, on the basis of DNA methylation patterns, as
shown in Table 3. Group A ependymoma exhibit significantly
increased methylation of CpG islands in promoter regions
compared with Group B ependymomas and are associated with
worse prognosis (7). Group A ependymomas are characterized

Table 3. Classification of posterior fossa ependymomas

Group A Group B

Choromosomal balance Choromosomal instability

Predominantly infants and
children

Predominantly >5-year- old
children

Male > female Female > male

A more lateralized location A more centralized location

Worse prognosis Better prognosis

by chromosomal balance and are more common in infants and
young boys, with an average survival of approximately 65%.
Group B ependymomas show chromosomal instability and are
more common in girls over 5 years old, with an average survival
of 80-90%. Group A typically presents in paramedian and lateral
locations, whereas Group B is usually found in the midline (17).

In pediatric ependymomas, gene amplifications in chromosomes
1q, 7, and 9 are most frequently reported (18). In addition,
approximately three-quarters of cases show deletions in
chromosome 22 (19). Other chromosomal deletions include 1p,
3,6, 6q,9p, 13q, and 17 (18). Childhood ependymomas may also
have translocations involving chromosomes 1, 11, and 22 (19).

Optimal MRI for ependymomas should include spinal MRI
to evaluate metastases. These tumors show heterogeneous
contrast enhancement and may rarely present with intratumoral
hemorrhage. On MRI, the masses can be solid or may have cyst
and mural nodule formation. Differential diagnosis should
consider tumors such as pilocytic astrocytoma, ganglioglioma,
and pleomorphic xanthoastrocytoma. Ependymomas typically
appear as iso-hypointense lesions on T1-weighted sequences
and as iso-hyperintense lesions on T2-weighted and FLAIR
sequences (20).

Surgical intervention followed by RT is the primary treatment
for most pediatric posterior fossa ependymomas. The overall
survival rate for patients with near-total resection ranges from 67
to 93%. In patients where only subtotal resection is possible, the
average survival may drop to 22-52% despite RT (21). Recurrence
occurs locally in approximately 80% of cases, with isolated
distant recurrence occurring in 3-9% of cases. This usually occurs
in higher-grade tumors and is associated with a poor prognosis
(22,23).

RT is typically indicated after excision in children over 12 months
old, in cases without tumor spread, for WHO grade Il tumors,
and in non-completely resectable WHO grade Il ependymomas.
Better local control is achieved when high-dose radiation
includes a 1-cm margin around the tumor (22). Delaying RT
until the age of 3 years has been reported to increase the rate of
recurrence (16). However, in completely resected posterior fossa
group B ependymomas, the chance of recurrence is low, and RT
may not be necessary. CT may be considered in infants under
1 year of age to prevent or delay radiation toxicity or in high-
risk patients before radiation or a second surgical intervention
(24). Recurrences are typically treated with re-surgery and CT.
Some subgroups that respond to chemotherapeutic agents such
as cyclophosphamide, vincristine, cisplatin, and etoposide may
not require RT. In particular, in children under 3 years of age
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and in cases with metastatic ependymomas, high-dose use of
chemotherapeutic agents such as methotrexate, vincristine,
cisplatin, cyclophosphamide, and vinblastine is recommended
(20).

Brainstem Glioma

Before the 2016 WHO Classification of Central Nervous System
Tumors, the most commonly encountered brainstem tumor
was known as diffuse infiltrative brainstem glioma. These
gliomas usually originate from the pons part of the brainstem
and can extend rostrally and caudally, making total resection
impossible. Although the average age at diagnosis is 7, they are
most commonly observed in children aged 5-10 years, and the
average survival time is typically less than one year (25).

Recent molecular biological studies have identified histone
H3 alterations in 85% of these gliomas (26). The 2016 WHO
classification introduced the term “diffuse midline glioma,
H3 K27M-mutant” in reference to the presence of an amino
acid mutation in histones 3.3 and 3.1 (27). In the 2021 WHO
classification, these tumors have been renamed diffuse midline
gliomas, H3 K27-altere, to account for other possible molecular
changes (7).

Because of the tumor’s infiltrative nature and the delicate
structures of the brainstem, diagnostic surgery is not
recommended, and diagnosis is made through MRI (28). On T1-
weighted MR images, the lesions appear hypointense, whereas
on T2-weighted images, they have a heterogeneous hyperintense
appearance, with patchy contrast enhancement observed
on contrast-enhanced series. Pediatric diffuse infiltrative
brainstem gliomas still have an extremely poor prognosis. Focal
conventional RT (total dose of 60Gy, 1.5-2 Gy/day, approximately
6 weeks) is administered as the standard treatment (29). Various
(T applications and agents, such as adjuvant CT, pre-RT CT, high-
dose CT, and concurrent CT-RT, have been attempted without
significant improvement in survival duration (30). However,
research on monoclonal antibodies, immunotherapy, and
various CT protocols ongoing.

Less Common Primary Posterior Fossa Tumors in Children

Atypical Teratoid Rhabdoid Tumor

Atypical teratoid rhabdoid tumor (ATRT) is a rare embryonal
tumor, highly vascularized, and aggressive, constituting 1-2% of
childhood brain tumors (31). It predominantly affects children
under the age of 2 years and is more common in males. The
usual location is the posterior fossa. Radiological findings are
non-specific; they can mimic the morphological features of
choroid plexus papillomas and medulloblastomas. Although
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some reports indicate better outcomes, the average survival
time is less than one year.

In the WHO 2021 classification, ATRTs are categorized under the
heading of “Other Embryonal Tumors of the Central Nervous
System” (7). ATRTs are currently divided into three subgroups
based on gene overexpression: AT/RT-MYC, AT/RT-SHH, and
AT/RT-TYR. AT/RT-SHH and AT/RT-TYR commonly occur in the
posterior fossa. While AT/RT-TYR is typically seen in infants under
2 years of age, AT/RT-SHH is more prevalent in older children
(32).

Radiological findings are non-specific. ATRTs can appear
as heterogeneously thick-walled  cystic masses  with
extensive necrosis, hemorrhage, or calcification
Immunohistochemistry is valuable for differential diagnosis.
Rhabdoid cells, EMA, SMA, and vimentin are positive biomarkers.
The absence of INI1 staining is also significant (33). Molecular
studies have shown mutations in the rhabdoid tumor suppressor
gene (INI1/hSNF5), a member of the SWI/SNF chromatin
remodeling complex, on the long arm of chromosome 22q11
in ATRTs. The most definitive diagnosis of ATRTs currently is
made through immunohistochemical or fluorescence in situ
hybridization demonstration of inactivation or deletion of
SMARCB1/INI1, along with loss of expression in tumor cell nuclei,
and focal positivity for EMA and smooth muscle actin (34).

areas.

Optimal treatment for atypical teratoid rhabdoid tumors
remains uncertain. Despite treatment regimens consisting of
maximal surgical resection, focal and craniospinal RT, and
multiple chemotherapeutic agents, the course of the disease is
poor. Most cases show rapid recurrence and progression, leading
to a high mortality rate.

Hemangioblastoma

Although hemangioblastomas constitute 1-3% of intracranial
masses in all age groups, they are less common in children.
Up to 25-40% of cases are associated with Von Hippel-Lindau
(VHL) syndrome, in which multiple masses can be present. Cases
related to VHL syndrome generally occur in younger patients.
Approximately 48% of VHL-associated hemangioblastomas are
located in the cerebellum and 12% in the brainstem (35).

VHL disease results from mutations in the VHL gene on
chromosome 3p25-26, leading to the loss of function of the pVHL
tumor suppressor protein. The main function of this protein is
the regulation of vascular endothelial growth factor, and its loss
leads to neoplastic formations such as hemangioblastoma (36).

On MRI, the tumor cyst appears isointense to cerebrospinal
fluid on T1-weighted sequences and isohyperintense on T2-
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weighted sequences. Hemorrhagic findings are common. The
tumor nodule stains intensely with the contrast material. Digital
subtraction angiography may show tumor staining and varying
degrees of arteriovenous shunts (37).

In cases of both sporadic and VHL-associated cerebellar
hemangioblastomas, the goal is the total removal of the tumor
to prevent residue and recurrence, following general principles.
In sporadic cases with a single lesion, surgical treatment is
preferred, and most cases do not recur following complete
resection (35). Hemangioblastomas are highly vascularized by
nature; hence, preoperative embolization may be considered in
some cases to facilitate surgery.

For patients with VHL-associated hemangioblastomas who
undergo multiple surgeries throughout their lives, craniospinal
and infratentorial RT is considered an important potential
treatment option. It is believed to reduce the tumor growth
rate compared with its natural course, decrease the number of
surgical interventions, and improve overall management (38).

Schwannoma

Schwannomas comprise 6-8% of intracranial primary tumors.
Approximately 80-90% of all cerebellopontine angle tumors
originate from the 8" cranial nerve and are known as acoustic
schwannomas, whereas approximately 8% originate from the 5
cranial nerve and are called trigeminal schwannomas (39). In
the pediatric age group, schwannomas constitute approximately
2% of posterior fossa tumors and are much less common
compared with the adult population. In children, they can occur
sporadically but are often associated with neurofibromatosis
type 2 (NF2).

Diagnosis is made earlier in patients with NF2 than in sporadic
cases because of characteristic symptoms of NF2 or the mass
effect of bilateral vestibular schwannomas (39). The most
significant indicators of disease severity are the age of symptom
onset and the age at diagnosis. The majority of NF2 patients have
vestibular schwannomas (40). NF2 diagnosis criteria include 1)
bilateral vestibular schwannomas or a family history of NF2
and 2) the presence of unilateral vestibular schwannomas at a
young age or any two of meningiomas, gliomas, schwannomas,
juvenile posterior subcapsular lenticular opacities/juvenile
cataracts (39,41). Developments in molecular biology have
shown that defects on chromosome 22q12 are involved in the
development of both sporadic and NF2-associated vestibular
schwannomas.

On MRI, schwannomas appear as well-circumscribed, isointense
or hypointense on T1-weighted images and hyperintense

on T2. They show homogeneous contrast enhancement.
Large tumors may show heterogeneous enhancement in the
presence of intratumoral hemorrhage or cystic components
(42). Histopathological examination is essential for a definitive
diagnosis.

Asymptomatic vestibular schwannoma cases in NF2 patients or
those with normal hearing on the lesion side can be managed
conservatively regardless of mass size, as schwanomas are very
slow-growing tumors. However, if there is hearing deterioration
or other neurological symptoms, other treatment options
should be considered. These include surgery and stereotactic
radiosurgery (SRS). Surgery is preferred if the tumor size exceeds
1.5 cm, shows rapid progression even if smaller than 1.5 cm, or
causes brainstem compression or hydrocephalus (43). The goal
of surgery is total tumor resection although subtotal resection
may be necessary to preserve the facial and vestibular nerves.
Patients who benefit most from surgery are those with a small
tumor diameter, better hearing function, younger age, and no
family history or symptoms of NF2 (43).

The effectiveness of SRS in treating vestibular schwannomas is
indisputable, and research in this area is increasing, especially as
the main principles in NF2 treatment are function preservation,
symptom relief, and quality of life improvement. Studies suggest
that outcomes are better when diagnosed early (44). However,
debates continue regarding SRS treatment in children because of
the unexplored risks of radiation therapy at a young age.

Cerebellar Gangliocytoma (Lhermitte-Duclos Disease)

Dysplastic cerebellar gangliocytoma, also known as Lhermitte-
Duclos disease (LDD), is a disorder characterized by abnormal
development and hamartomatous features of the cerebellum.
Although histologically overlapping with gangliocytoma, it is
more of a hamartomatous malformation with enlarged dysplastic
cells than a true neoplasm (45). In the 2016 WHO classification, it
is listed under “glioneuronal and neuronal tumors” as “Dysplastic
Gangliocytoma of the Cerebellum, Lhermitte-Duclos disease”
and is considered a benign (WHO Grade I) tumor (6).

This rare pathology, which can occur at any age but more
frequently in late childhood and adolescence, has recently been
associated with phacomatosis and Cowden syndrome (CS) (45). CS
is a very rare, autosomal dominant condition closely associated
with malignant tumors (46). Approximately 40% of LDD cases
are proposed to be associated with CS. In addition, there are
sporadic cases of LDD that occur in childhood.

Histopathologically, there is diffuse hypertrophy in the granular
layer and mature ganglion cells with dysplastic features.
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The presence of perivascular lymphocytic infiltration and
the absence of glial neoplastic characteristics are important
for diagnosis. Immunohistochemically, loss of PTEN protein
production is frequently observed, with most mutations
reported in the germline. Staining of neurofilaments, MAP2
protein, synaptophysin, chromogranin A, and S-100 proteins has
also been demonstrated (47).

In LDD, the lesion is located in the cerebellar hemispheres and
vermis. Bilateral LDD involving both cerebellar hemispheres has
been reported. On MRI, T1-weighted sequences showed linear
hypointense structures and T2-weighted sequences showed
typical tiger-stripe-like hypertrophy of the cerebellar folia.
Concomitant white matter atrophy is also present.

In LDD patients with CS, conservative treatment may be an option
if there are no neurological signs or symptoms of cerebellar
gangliocytoma and the tumor progresses slowly. However, the
possibility of tumor progression should be considered during
follow-up. There are two surgical options. If symptoms related
to hydrocephalus develop, a shunt can be placed. The other
option is surgical resection. There is no capsule formation at the
margins of LDD, and it is a diffuse tumor, making it difficult to
distinguish from normal cerebellar tissue. Therefore, surgical
resection can be challenging and carries a risk of morbidity.

Epidermoid Tumors

Epidermoid tumors are rare benign tumors that arise from
intracranial remnants due to incomplete separation of the
neuroectoderm from the cutaneous ectoderm during neural
tube closure. They contain cholesterol and desquamated keratin.
These tumors constitute less than 1% of all intracranial tumors,
with approximately half occurring in the cerebellopontine area
(48).

Depending on their location, they are closely associated with
cranial nerves and vascular structures and tend to grow slowly.
On MRI, they appear hypointense on T1-weighted images and
hypohyperintense on T2-weighted images, with signal intensities
similar to those of cerebrospinal fluid. They typically show
diffusion restriction on diffusion-weighted imaging, which helps
distinguish them from arachnoid cysts (49).

Total resection is recommended to minimize the risk of
postoperative aseptic meningitis, hydrocephalus, and tumor
recurrence. However, aggressive resection can often lead to
cranial nerve damage or ischemic deficits. Therefore, some
sources report that total resection is only achievable in 50-80%
of epidermoid tumor cases (50). There is limited information
in the literature regarding the effectiveness of RT. A successful
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small case series treated with Gamma Knife Radiosurgery and
external-beam RT as treatment options has been reported.

CONCLUSION

Recent studies aimed at understanding tumor biology and
new imaging techniques are striving for a more accurate
understanding of pediatric posterior fossa tumors. Thus, the
application of accurate diagnosis and treatments can lead to a
better quality of life and improved survival. All these approaches
are possible with the multidisciplinary work of clinics such as
neurosurgery, pediatrics, radiology, and medical and radiation
oncology.
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Abstract

Objective: To compare the effectiveness of misoprostol only, Foley’s catheter only, and combined misoprostol plus Foley’s catheter for
second-trimester pregnancy terminations.

Methods: This retrospective study comprised 146 patients who underwent second-trimester pregnancy termination. Patients were divided
into three groups: group 1 (n=62), misoprostol alone; group 2 (n=35), Foley catheter alone; and group 3 (n=49), combined group (Misoprostol
plus Foley’s catheter). The primary outcome in our study was determined by comparing the induction-abortion interval between methods.
Secondary outcomes were termination in the first 24 h, complications including surgical removal of the placenta, and uterine rupture.

Results: According to the termination methods, the total termination time of the cases, the duration of hospital stays, and the termination
rates in the first 24 h did not show statistically significant differences according to the procedures performed (p>0.05). The doses of misoprostol
in nullipara and multiparous cases were statistically significantly higher in those who received misoprostol alone than those who received
Foley + Misoprostol (respectively p=0.029; p=0.002). It was found that misoprostol dose was statistically significantly lower in those with a
history of cesarean delivery (p=0.004).

Conclusion: Although the methods used in second trimester pregnancy terminations are not superior to each other in terms of efficiency,
the combined method may be preferred in reducing the side effects associated with misoprostol, including a severe condition such as uterine
rupture, in those with a history of cesarean section.

Keywords: Cervical ripening, foley catheter, misoprostol, pregnancy termination, second trimester

INTRODUCTION is effective in the second trimester pregnancy termination,
it lacks safety in women with previous uterine surgery and
has a risk of uterine rupture (7). The recommended dose of
misoprostol in patients who have undergone uterine surgery is
100 mcg or less to reduce the risk of uterine rupture. However,
this reduction in drug dose causes a prolonged induction-
expulsion time (8). Foley catheter, which is one of the cervical
ripening methods, is cheap, effective, and safe. In addition to
its mechanical effect, it also increases prostaglandin release

Second-trimester termination of pregnancy is a common
obstetric procedure that constitutes 10-15% of all terminations
(1). Cervical ripening is essential for the smooth termination.
Various pharmacological and mechanical methods have been
used for cervical ripening (2-5). Misoprostol is one of the most
frequently used pharmacological methods in second trimester
pregnancy termination because it is safe, effective, and easy to
use (2,3,6). Although a dose of 400 mcg every 4-6 h misoprostol
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by causing separation of membranes, particularly on the
cervix (9).

We designed this study to compare the effectiveness, safety,
and acceptability of misoprostol only, Foley’s catheter only, and
combined misoprostol plus Foley’s catheter in second trimester
pregnancy termination.

METHODS

In this retrospective study, pregnancy
terminations at the Sakarya University Training and Research
Hospital Department of Obstetrics and Gynecology between
December 2016 and September 2020 were evaluated. Because
the data were collected retrospectively, informed consent was not
required. This study was approved by the local ethics committee
according to the principles outlined in the Declaration of Helsinki
(71522473/050.01.04/562). Inclusion criteria in the study: second-
trimester single pregnancy between 14 and 28 weeks of gestation.
Patients with a pregnancy less than 14 weeks and greater than 28
weeks, multiple pregnancies, low-lying placenta (lower located
placenta) or placenta previa, patients with chorioamnionitis
findings, maternal systemic diseases, coagulation disorders,
misoprostol, or latex allergy were excluded from the study.
One hundred and 46 patients were included in our study. The
hospitalization files of these patients between the specified dates
were reviewed. The official termination decisions of the cases in
our study were confirmed in the registry book of our hospital,
where terminations were recorded.

second trimester

In our study, patients were divided into 3 groups. Group 1
(n=62); misoprostol alone with a standard regimen of moistened
misoprostol (400 mcg) 4 h intravaginally was used until abortion,
group 2 (n=35); Foley catheter alone, intracervical Foley catheter
no. 14-16 Fr inserted, inflated with 30 mL of normal saline and
strapped to the thigh and kept in place until it was expelled
spontaneously. Group 3 (n=49); Combined group intracervical
Foley catheter inserted with a standard regimen of moistened
misoprostol (400 mcg) 4 h intravaginally was used.

In both groups, age, gestational age, body mass index (BMI),
parity, previous birth history, number of previous cesarean
sections, termination indications, methods applied, and results
obtained depending on the method values before and after
termination and indication for termination were retrieved from
medical records.

The primary outcome in our study was determined as the
comparison of induction - abortion time between methods. In
addition, as secondary outcomes, termination in the first 24 h
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and complications including surgical removal of the placenta
and uterine rupture were analyzed from the medical records.

Statistical Analysis

The Number Cruncher Statistical System 2007 (Kaysville, Utah, USA)
program was used for statistical analysis. Descriptive statistical
methods (mean, standard deviation, median, frequency, ratio,
minimum, maximum) were used while evaluating the study data.
The suitability of quantitative data to normal distribution was
tested by Kolmogorov-Smirnov, Shapiro-Wilk test, and graphical
evaluations. Student’s t-test was used for 2 group comparison
of variables showing normal distribution, and Mann-Whitney U
test was used for those not showing normal distribution. A one-
way ANOVA test was used to compare three or more customarily
distributed groups, and the Bonferroni test was used for paired
comparisons. The Kruskal-Wallis test was used to compare
three or more groups that did not show normal distribution. In
comparing qualitative data, the Pearson chi-square test, Fisher’s
Exact test, and Fisher-Freeman-Halton exact test were used.
Significance was assessed at least at the p<0.05 level.

RESULTS

In this study, 146 cases who underwent second trimester
pregnancy termination were evaluated. The ages of the patients
ranged from 17 to 44 years, with a mean of 30.01%6.39 years.
The dis