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AIMS AND SCOPE

istanbul Medical Journal is the scientific, peer reviewed, open access publication of istanbul Training and Research Hospital. The journal is printed six
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The aim of the journal is to publish high level clinical and experimental studies conducted in all fields of medicine. Reviews comprising the latest
research findings, reports on rare and educative cases and letters to the editor are also published.

The target population of the journal includes specialists in all fields of medicine, academicians and relevant health care professionals.

The istanbul Medical Journal is indexed in Web of Science-Emerging Sources Citation Index, TUBITAK ULAKBIM TR Index, EBSCO, DOAJ, Hinari, ROOT
INDEXING, Tiirk Atif Dizini, Tiirk Medline, J-GATE, Proquest, Ardi, Goali and Oare, CABI.

Processing and publication are free of charge with the journal. No fees are requested from the authors at any point throughout the evaluation and
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journal does not publish advertisement.
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liability for such materials.

All published content is available online, free of charge at www.istanbulmedicaljournal.org. Printed copies of the journal are distributed to the
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istanbul Training and Research Hospital holds the international copyright of all the content published in the journal.
Open Access Policy

This journal provides immediate open access to its content on the principle that making research freely available to the public supports a greater
global exchange of knowledge.
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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). The journal conforms to the Principles of
Transparency and Best Practice in Scholarly Publishing (doaj.org/bestpractice).

Originality, high scientific quality, and citation potential are the most
important criteria fora 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 istanbul Medical Journal 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 2013, 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. In
experimental animal studies, the authors should indicate that the procedures
followed were in accordance with animal rights as per the Guide for the Care
and Use of Laboratory Animals http://oacu.od.nih.gov/regs/guide/guide.pdf
and they should obtain animal ethics committee approval. Information on
patient consent, the name of the ethics committee, and the ethics committee
approval number should also be stated in the Materials and Methods section
of the manuscript. 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).
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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.

istanbul Medical Journal requires corresponding authors to submit a
signed and scanned version of the authorship contribution form (available
for download through www.istanbulmedicaljournal.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.

istanbul Medical Journal 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 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.



INSTRUCTIONS TO AUTHORS

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.

When submitting a manuscript to istanbul Medical Journal, authors accept
to assign the copyright of their manuscript to istanbul Training and Research
Hospital. If rejected for publication, the copyright of the manuscript will
be assigned back to the authors. istanbul Medical Journal requires each
submission to be accompanied by a Copyright Transfer Form (available
for download at www.istanbulmedicaljournal.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).

Statements or opinions expressed in the manuscripts published in istanbul
Medical Journal 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 2016 - 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 www.istanbulmedicaljournal.
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 Transfer Form,

* Author Contributions Form, and

* ICMJE Potential Conflict of Interest Disclosure Form (should be filled in by
all contributing authors)
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during the initial submission. These forms are available for download at www.
istanbulmedicaljournal.org.

Preparation of the Manuscript

Title page: A separate title page should be submitted with all submissions and
this page should include:

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

* Name(s), affiliations, and highest academic degree(s) of the author(s),
« Grant information and detailed information on the other sources of support,

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

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

Abstract: A Turkish and an English abstract should be submitted with all
submissions except for Letters to the Editor. Submitting a Turkish abstract
is not compulsory for international authors. 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.nIm.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 ] 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.

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.
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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 Report, Discussion,
and Conclusion subheadings. Please check Table 1 for the limitations for Case
Reports.

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.” Abstract,
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.

Table 1. Limitations for each manuscript type
Type of manuscript | Word limit | Abstract word | Reference Table limit | Figure limit
limit limit
Original Article 3500 250 30 6 7 or tatal of
15 images
(Structured)
Review Article 5000 250 50 6 10 or total of
20 images
Case Report 1000 15 No tables 10 or total of
200 20 images
Letter to the Editor | 500 No abstract 5 No tables No media

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). 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, c, 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.

All acronyms and abbreviations used in the manuscript should be defined at
first use, both in the abstract and in the main text. The abbreviation should
be provided in parentheses following the definition.

When a drug, product, hardware, or software program is mentioned within
the main text, product information, including the name of the product, the
producer of the product, and city and the country of the company (including
the state if in USA), should be provided in parentheses in the following
format: “Discovery St PET/CT scanner (General Electric, Milwaukee, WI, USA)”

All references, tables, and figures should be referred to within the main text,
and they should be numbered consecutively in the order they are referred to
within the main text.

Limitations, drawbacks, and the shortcomings of original articles should be
mentioned in the Discussion section before the conclusion paragraph.

References

While citing publications, preference should be given to the latest, most
up-to-date publications. If an ahead-of-print publication is cited, the DOI
number should be provided. Authors are responsible for the accuracy of
references. Journal titles should be abbreviated in accordance with the
journal abbreviations in Index Medicus/ MEDLINE/PubMed. When there are
six or fewer authors, all authors should be listed. If there are seven or more
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in parentheses. The reference styles for different types of publications are
presented in the following examples.
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The Analysis of the Frequency of Schmorl’s Nodes on the
Base of Modic Degeneration as Seen on the Lumbar Magnetic
Resonance Imagings of the Cases with Lumbar Pain

Bel Agrili Olgularin Lomber Manyetik Rezonans Goriintiilemelerinde Modik
Dejenerasyon Zemininde Schmorl Nodiili Sikliginin incelenmesi

® Aysel Giircan Atqi!, @ ibrahim Burak Atci2

Tistanbul Metin Sabanc Baltalimani Bone Disease Training and Research Hospital, Clinic of Physical Medicine and Rehabilitation, istanbul, Turkey
2University of Health Sciences Turkey, istanbul Training and Research Hospital, Clinic of Neurosurgery, istanbul, Turkey

ABSTRACT

0z

Introduction: The aetiology of lumbar pain is multifactorial.
One of the primary factors among these is disc degeneration,
and degenerative processes lead to endplate changes. This
study aimed to determine the incidence rate of Schmorl’s
nodes (SN), especially those accompanied by modic changes,
among cases with lumbar magnetic resonance imaging (MRIs)
performed as part of their clinical examination upon arrival at
the clinic due to lumbar pain.

Methods: This study consisted of 128 patients who were
admitted with low back pain and lumbar MRI were taken
into the process. Age, gender, pain level has been recorded. All
lumbar spinal disc spaces It has been evaluated. The incidence
and sizes of the SN reveal SN observed especially with modic
degeneration It has been studied in detail.

Results: The cases with and without modic degeneration
were evaluated using the significance test for the difference
between two proportions, and the results were not statistically
significant (p>0.05). The cases with modic type-1 and type-2
degenerations were evaluated separately, but the frequency
was not statistically significant (p>0.05). The separate
comparisons of type-1 and type-2 modic degenerations against
type-3 resulted in a statistically significant difference (p<0.05).

Conclusion: This study aimed to analyse the prevalence of SN
in cases that underwent lumbar MRI due to lumbar pain and
to reveal the difference between the frequency, size and pain
character of SN in levels with modic degeneration. This study
suggests that especially oedematous cases bigger than 10 mm
are triggered by type-1 and type-2 degenerations. Analgesic
anti-inflammatory treatments can be applied as well as
protective treatments and rehabilitative programmes in order
to treat these cases. In case of chronic pain, it can be controlled
with vertebral fusion, vertebroplasty cement application, bone
strengthening and intradiscal operations.

Keywords: Modic degeneration, Schmorl nodule, back pain

Amag: Bel agrisi pek cok etiyolojik faktore bagli olarak gortlebilir.
Bu faktorlerden oncelikle gorilenlerden bir taneside disk
dejenerasyonudur. Dejeneratif siire¢ end plate degisikliklere
neden olur. Dejenere endplate Schmorl nodiilii (SN) olusumunu
hizlandirabilir. Bu ¢alismamizda bel agrisi ile poliklinige basvuran
ve lomber manyetik rezonans goriintileme (MRG) cekilen
olgularda SN gortilme orani ve 6zellikle modik degisiklikle birlikte
SN insidansi saptanmaya calisiimistir.

Yontemler: Son 6 ay icinde bel agrisi agrisi ile basvuran ve lomber
MRG cekilen 128 hasta isleme alinmistir. Olgular yas, cinsiyet, agri
duizeyi kayit altina alinmistir. Tim lomber spinal disk araliklari
degerlendirilmistir. SN gorilme sikhigi ve boyutlari ortaya
konulmus ozellikle modik dejenerasyon ile birlikte gozlenen SN
ayrintili incelenmistir.

Bulgular: Modik dejenerasyonlu olan olgularda SN goriilme
sikligl, modik dejenerasyon olmadan SN gortilme sikhigi arasindaki
iliski istatistiki olarak anlamh bulunmamistir (p>0,05). Modik
dejenerasyonlu olgularda ise tip-1 dejenerasyon zemininde SN
gorilme sikhigi tip-2 dejenerasyon zemininde SN gortilme sikligi
ile karsilastinldiginda istatistiksel olarak anlamli bulunmamistir
(p>0,05). Hem tip-1 dejenerasyon hem tip-2 dejenerasyonuna
eslik eden modik dejenerasyon sikligi ayri ayri tip-3 dejenerasyona
eslik eden modik dejenerasyon sikhgi ile karsilastirildiginda fark
istatistiki olarak anlamli bulunmustur (p<0,05).

Sonug: Calismamizda ozellikle bel agrili lomber MRG cekilen
olgularda SN sikhgini irdelemek ve ozellikle de modik
dejenerasyon olan seviyelerde SN sikligi boyutu ve agri karakter
farkliigini  ortaya koymak amaglanmistir.Bizim serimizde
ozellikle cevresinde odem olan ve capi 10 mm daha buyiik
olgularin modik tip-1 ve tip-2 dejenerasyon zemininde oldugunu
ortaya koymustur. Bu olgularin tedavilerinde analjezik anti-
enflamatuvar tedaviler yaninda tutucu tedaviler rehabilitasyon
programlari yapilabilmekte olup kronik agrilarda omurga
flizyon cerrahisi, vertebroplasti sement uygulamasi ile kemik
gliclendirme ve intradiskal girisimlerle agri kontrolui saglanabilir.

Anahtar Kelimeler: Modik dejenerasyon, Schmorl nodiili, bel
agrisi
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Introduction

Lumbar pain is observed frequently among societies. Approximately
84% of all individuals experience a lumbar pain attack in a period of
their lives (1). On the other hand, at least 40% of individuals were found
to incur lumbar pain for 6 months (2). Lumbar pain also has socio-
economic origins. According to a study carried out in the United States,
lumbar pain is one of the major reasons for job loss and is responsible
for 12.5% of all losses in labour (3).

The aetiology of lumbar pain is multifactorial. One of the primary factors
among these is disc degeneration. Disc degeneration is a progressive
process that may arise due to various reasons, and degenerative processes
lead to endplate changes. Bone marrow and endplate changes widely
observed in spine magnetic resonance imagings (MRIs) were defined
by modic. Modic changes are encountered as part of neuroradiologic
processes during clinical practices.

On the other hand, Schmorl’s nodes (SN) are frequently found in lumbar
MRIs. SN were first defined by Christian Georg Schmorl, a German
scientist (4). They are expressed as a nucleus pulposus not herniated
into the vertebral canal, but into bone. In this respect, vertical disc
protrusions are referred to as ‘SN’ (Figure 1).

This study aimed to determine the incidence rate of SN, especially
those accompanied by modic changes, in the cases with lumbar MRIs
performed as part of their clinical examination upon their arrival at the
clinic due to lumbar pain.

Methods

This study consisted of 128 patients who were consulted at the University
of Health Sciences Turkey, istanbul Training and Research Hospital Clinic
of Neurosurgery within the last 6 months and were diagnosed with
lumbar pain. The patients were required have performed lumbar MRIs
following their anamnesis and examination results. All the MRIs were
conducted with 1.5-T MRI (Siemens Magnetom Symphony, Erlangen,
Germany). As a standard practice, T1-weighted spin-echo sequences
[510/60/90/2 (TR/TE)] and axial and sagittal T2-weighted turbo spin-echo
sequences (3480/102) were obtained. All the MRIs were interpreted by a
radiologist.

All the intervertebral disc levels of the patients were assessed separately.
The ages, genders and intervertebral disc levels of complaint of the
cases were recorded.

Figure 1. Schmorl nodule

334

The rates and dimensions of the SN and particularly, the SN with
modic degeneration were recorded. Cases with trauma, malignancy,
osteoporosis and disc operation history were excluded from the study.
The patient’s consent was not taken because it was a radiological archive
study.

The study protocol was approved by the University of Health Sciences
Turkey, istanbul Training and Research Hospital Ethics Committee
(decision number: 2286, date: 10.05.2020).

Statistical Analysis

Data were analysed using the IBM SPSS for Windows version 23.0
software (IBM Corp. Armonk, NY, USA). Frequency, percentage, mean,
standard deviation, minimum and maximum were used for descriptive
statistics. The results of the groups were analysed with Mann-Whitney U
test. A value of p<0.05 was considered statistically significant.

Results

The participants of this study were selected among the cases who
were seen at the University of Health Sciences Turkey, istanbul Training
and Research Hospital Clinic of Neurosurgery between 01.10.2019 and
29.04.2020 due to lumbar pain. After the clinical examination, the
patients were asked to do lumbar MRIs. Finally, the patients with SN and
particularly, those with concomitant modic degeneration were included
in this study. We entered keywords into the radiology archive to retrieve
lumbar MRIs and performed the analyses on the images. A total of 128
cases with SN and 768 discs levels were examined, with the inclusion of
the thoracolumbar junction. The population consisted of 74 female and
54 male patients. The mean age was 44.11+/-4.7 with the youngest and
oldest patients being 21 and 79, respectively.

Among these, 78 cases (60.9%) showed millimetric SN in multiple levels,
and their sizes varied between 0 and 10 mm. Modic type-1, modic
type-2 and modic type-3 SN were found in 20 (15.6%), 29 (22.6%) and
1 (0.78%) patients, respectively (Figures 2-4). Regarding the cases with
modic degeneration, 7 patients showed 10-20 mm and oedematous SN
on modic type-1 degeneration hase, while 5 cases showed 10-20 mm
and oedematous SN on modic type-2 base. SN with modic degeneration
was observed mostly at L4-5 levels, which corresponded to 21 cases.
The second most frequent SN with modic degeneration was at the L5-S1
levels in 11 cases. Similarly, 4 cases with modic degeneration showed
SN with the involvement of the L3-4 and L4-5 levels. On the other hand,

Figure 2. L1-2 Modic type-1 degeneration with Schmorl nodule



the cases who did not present modic degeneration had SN mostly at the
L2-3 and L1-2 levels, respectively.

The cases of SN with and without modic degeneration were evaluated
with the significance test for the difference between two proportions,
and the results were not statistically significant (p>0.05). The cases of SN
with modic type-1 and type-2 degenerations were evaluated separately,
but the frequency did not show statistical significance (p>0.05). The
separate comparisons of type-1 and type-2 modic degenerations with
SN against type-3 modic degeneration with SN resulted in a statistically
significant difference (p<0.05).

Discussion

Lumbar pain is generally considered as a degenerative disc disease in
aetiology. Neuroradiologically, lumbar pain shows a signal intensity with
low degenerative disc material in T2-weighted imaging. McGregor was
the first person to define degenerative lumbar disc in the aetiology of
patients who came to consult due to chronic lumbar pain (5). Endplate
changes are frequently observed during the progressive degeneration
processes. De Roos et al. (6) defined endplate changes in the lumbar
area for the first time in 1987, upon which Modic et al. (7) categorised
these endplate changes under three groups. According to the MRIs, T1-
weighted images demonstrated hypo-intensity in type-1 changes while
T2-weighted images showed hyperintensity with fibrovascular tissue in
the histopathological section; T1- and T2-weighted images suggested
hyperintensity in type-2 changes with fat in the histopathological
section; and T1- and T2-weighted images revealed hypo-intensity in
type-3 changes with sclerotic bone in the histopathological section.

The cases with modic type-1 changes were generally defined as acute

instability, acute degenerative disease, segmental instability and disc

{ o, tm

Figure 3. L4-5 Modic type-2 degeneration with Schmorl nodule

Figure 4. L4-5 Modic type-3 degeneration with Schmorl nodule

Gircan Atgr and Atgl. Schmorl’s Nodes on the Base of Modic Degeneration

hernia. The incidence of lumbar pain is observed more in modic type-1
changes. On the other hand, fatty degeneration is present in modic type-
2 changes, while a great part of these result from the progressive type-1
cases. Some studies propound that the percentage of symptomatic cases
of type-2 is equal to type-1 (8). Type-3 endplate changes are associated
with sclerosis. A part of the studies carried out on voluntary patients
reported that degenerative endplate changes increased to 10 to 25% of
their population (9).

In 1927, Christian Georg Schmorl, a pathologist, defined a specific lesion
in the corpus vertebrae and coined the term SN (10). SN are defined as
nucleus pulposus not herniated into the central canal or foramen, but
vertically into the bone through the cartilaginous tissue and endplate.
They were found to be frequently associated with lumbar pain and
following lumbar disc hernia (11). Although trauma, acute or chronic
long-term exposition to axial loads, autoimmunity, advanced age, disc
degeneration and degenerative bone diseases are alleged to be among
the reasons that lead to SN, there is no consensus in the literature
regarding its formation (12,13). Its prevalence varies between 38% and
79% in cadaver studies (14). In this study, the prevalence of multilevel
SN was 51%. SN below 1 mm were observed frequently, especially in
young adults. In another study, based on the MRIs of 150 maternal and
366 fraternal twins, it was asserted that they may have hereditary origins
(15). Cases can show severe pain, but may also be asymptomatic. In this
study, most of the cases followed the latter. However, the pain scores
increased considerably especially in the SN cases accompanied by modic
type-1 and type-2 degenerations.

This study aimed to analyse the prevalence of SN in cases with a
lumbar MRI due to lumbar pain and to reveal the difference among
the frequency, size and pain character of SN at levels with modic
degeneration. The literature suggested that previous studies dwelt on
the frequency of SN with lumbar disc degeneration. Disc degeneration
increases in frequency with age and is observed in 50% and 80% of
the population after 40 and 60, respectively (16,17). Williams et al.
(15) reported that there is a correlation between SN and axial lumbar
pain due to disc degeneration. It is also indicated that degenerative
disc disease causes rupture in the annulus fibrosis and trigger nucleus
pulposus herniation, while endplates decrease axial load resistance
due to consequent degeneration. There is no study in the literature to
draw attention to the relationship between modic changes and SN. This
study suggests that especially oedematous cases bigger than 10 mm are
triggered by type-1 and type-2 degenerations (Figure 5), and they show

Figure 5. Oedematous case bigger than the 10 mm Schmorl nodule
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severe pain. Analgesic and anti-inflammatory treatments can be applied
as well as protective treatments and rehabilitative programmes in order
to treat these cases. In case of chronic pain, it can be controlled with
vertebral fusion, vertebroplasty cement application, bone strengthening
and intradiscal operations.

Conclusion

Lumbar pain is frequently observed in clinical practices with lumbar
MRIs, as required in many cases. The source of pain can be diagnosed
more easily and positive results can be achieved with correct treatment,
if T1 and T2 sequence MRIs are carefully examined in middle age or
elder cases with lumbar pain, modic changes are thus discovered
and particularly, we diagnose SN concomitant with acute oedema as
triggered by modic degeneration.
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ABSTRACT

0z

Introduction: This study aimed to describe the current situation
of malignant mesothelioma (MM) by examining data from 8
state hospitals in Cappadocia, where one of the most serious
mesothelioma endemics is observed. Recently, no assessment
of this endemic has been conducted in Cappadocia. Therefore,
this study aimed to provide up-to-date information regarding
the current situation.

Methods: Patients with pleural or peritoneal MM admitted
to local state hospitals in Cappadoccia between 01.01.2007
and 25.09.2019 were retrospectively evaluated. The primary
endpoint of the study was the overall survival (0S). The
secondary endpoint was the evaluation of the current status
of MM cases in Cappadocia and the determination of patients’
access to health care.

Results: Seventy-one patients were retrospectively evaluated.
The median follow-up period was 26 months (range: 1-153); 55
patients (77.5%) died, while 16 patients (22.5%) survived. Sixty-
six (93%) patients were diagnosed with pleural MM and 5 (7%)
patients were diagnosed with peritoneal MM. It was observed
that 18 (25.4%) of the patients resided in Sarihidir, Karain and
Tuzkoy, which was the decision to evacuate. Median OS was 16
months (range: 1-133) for pleural MM and 21 months (range:
9-117) for peritoneal MM. Significantly higher OS was observed
in patients aged 60 years or less at the time of diagnosis
(p=0.014). Only 6 patients (8.5%) were diagnosed at Nevsehir
Hospital and 91.5% of 65 patients were diagnosed outside the
Cappadoccia.

Conclusion: The current situation of MM in Cappadocia was
evaluated in this study. The OS of MM patients has not changed
dramatically in the last 30 years. Approximately 90% of patients
had to move out of the province for diagnosis and treatment.
Further studies are needed to evaluate the current situation
and treatment outcomes in this region.

Keywords: Cappadocia, malignant pleural mesothelioma,
malignant peritoneal mesothelioma

Amag: Bu calismanin amaci diinyanin en biyiik mezotelyoma
endemilerinden birine sahip olan Kapadokya'daki 8 devlet
hastanesinin verilerini inceleyerek malign mezotelyomanin
(MM) mevcut durumu hakkinda bilgi vermektir. Son dekattir
Kapadokya bolgesindeki endemi hakkinda degerlendirme
yapilmamis olup, calismamizda giincel durum hakkinda bilgi
vermek amaclanmistir.

Yontemler: Kapadokya'daki vyerel devlet hastanelerine
01.01.2007 ile 25.09.2019 tarihleri arasinda basvuran
plevral MM veya peritoneal MM hastalar retrospektif olarak
degerlendirildi. Calismanin birincil sonlanim noktasi genel
sagkalim (0S) idi. ikincil sonlanim noktasi, Kapadokya'daki
MM olgularinin mevcut durumunun degerlendirilmesi ve
hastalarin saglik hizmetlerine erisiminin belirlenmesi idi.

Bulgular: Calismamizda 71 hasta retrospektif olarak
degerlendirildi. Medyan takip stresi 26 ay (aralik: 1-153) idi
ve 55 hasta (%77,5) old, 16 hasta (%22,5) hayattaydi. Altmis
alti (%93) hastaya plevral MM, 5 hastaya (%7) peritoneal MM
tanisi konuldu ve hastalarin 18inin (%25,4) Sarthidir, Karain
ve Tuzkoy'de ikamet ettigi karar verildi. Ortanca OS plevral
MM icin 16 ay (aralik: 1-133) ve peritoneal MM icin 21 ay
(aralik: 9-117) idi. Tani aninda 60 yas ve altindaki hastalarda
anlamli olarak daha yuksek OS gozlendi (p=0,014). Nevsehir
Hastanesi’nde sadece 6 hasta (%8,5) ve Kapadokya disinda 65
hastanin %91,5'i teshis edildi.

Sonu¢: Calismamizda Kapadokya'daki glincel durum
degerlendirilmistir. MM hastalarinin OS son 30 yilda 6nemli
olclide degismemistir. Hastalarin yaklasik %90’ tani ve
tedavi icin il disina ¢ikmak zorunda kalmistir. Bolgedeki
mevcut durumu ve tedavi sonuglarini degerlendirmek igin ek
arastirmalara ihtiyag vardir.

Anahtar Kelimeler: Kapadokya, malign plevral mezotelyoma,
malign peritoneal mezotelyoma
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Introduction

Malignant mesothelioma (MM) is a rare progressive fatal malignant
tumour associated with asbestos (1). The median age of diagnosis is 74
years. MM is twice more frequent in males than in females due to the
occupational exposure. The latent period from asbestos exposure to MM
development is approximately 20-40 years (2,3). The overall survival (OS)
is poor (4-6). The most effective method for preventing MM is to avoid
its risk factors (6,7).

Cappadocia is one of the most common places where MM has been
observed worldwide (5,6). This situation first emerged in 1975 with
the individual efforts and self-sacrificing research of Baris et al. (8-
10). A national mesothelioma registry unit is not available in Turkey.
In 2015, the Ministry of Health’s Cancer Control Department published
the cancer statistics. According to these statistics, the incidence of age-
standardised mesothelioma has been reported as 1.1/100.000 in males
and 0.6/100.000 in females. There is no separate title for the Cappadocia
region in these statistics (5,11).

The first epidemiological studies of mesothelioma in Turkey were
conducted in 1970 by Baris et al. (8,9). In these studies, the incidence
of MM in the Karain village was found to be very high. In the detailed
evaluation, the data of the Kayseri State Hospital, which is the closest
hospital to Karain, was examined and we found that almost all of these
patients were treated as Tuberculosis and all of them died within a year.
In 1975, Baris and his colleagues examined the Karain village, which
had a population of 800 at that time and the incidence of mesothelioma
was 1000 times higher than in the other regions. Similar results were
obtained in Tuzkoy, which is 40 km away from Karain (5). It was observed
that 50% of the deaths in Karain, Sarihidir and Tuzkoy were caused by
MM (12). In Karain (Female/Male) 76/74, Tuzkoy 54/51 and Sarihidir, 7/8
deaths were found to be caused by MM (13). Due to these findings, it was
decided to evacuate Tuzkoy-Karain and Sarihidir.

In this study, the data of 8 state hospitals in Cappadocia, one of the places
where MM is most common, were examined. It had as aim to provide
information regarding the current situation of MM. Specifically, the
study aimed to investigate the demographic characteristics, adequacy
of diagnosis and treatment facilities, OS and the factors affecting the 0S
of MM patients admitted to hospitals in the region.

Methods

In this study, patients who were admitted to local public hospitals
in Cappadocia between 01.01.2007 and 25.09.2019 were evaluated
retrospectively as patients with pleural or peritoneal MM. Patient
interview information, patient files, and the electronic system data were
used for the study. Local hospitals whose data were extracted from the
electronic system are Acigol District Integrated Hospital, Avanos District
Integrated Hospital, Derinkuyu District Integrated Hospital, Giilsehir
District Integrated Hospital, Hacibektas District Integrated Hospital,
Urgup State Hospital, Nevsehir State Hospital, Kozakli Physical Therapy
and Rehabilitation Hospital. The data of the patients admitted to these
8 hospitals in the Cappadocia region were reviewed retrospectively.
The study was conducted in accordance with the Helsinki Declaration
and it was approved by the Ethics Committee of Nevsehir Governorship
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Provincial Health Directorate in September 2019 (approval number:
26171210-020). Informed consent was obtained from all the patients or
relatives (for exitus patients) before the analysis.

Demographic status of the patients, centre of MM diagnosis, access to
treatment and the latest status were noted. The study included adult
patients between the stages of 1 and 4 according to AJCC-8, who were
undergoing curative/palliative treatment and had complete information.
Patients whose pathology report details were not available and missing
file and follow-up information were excluded from the study.

The primary endpoint of the study was the 0S. The date of diagnosis
was accepted as the starting date for the 0S. The final check-in date for
patients experiencing an OS endpoint is the exitus date for ex-patients.
Most of the patients could not be diagnosed and treated in Cappadocia.
The treatment details were not available in these patients’ files data and
electronic system. Therefore, the progression free survival (PFS) could
not be calculated. The secondary endpoint of the study was to evaluate
the current status of MM cases in Cappadocia and to determine the
patients’ access to diagnosis/treatment.

Statistical Analysis

SPSS ver. 24 was used in this study. The normality of the variables was
evaluated using visual and analysis methods and non-parametric tests
were used since the variables did not fit the normal distribution. Chi-
square and Fisher’s exact tests were used to determine the differences
in the demographic characteristics of the patients. Spierman’s rank
correlation test was used for univariate correlation analysis. Kaplan-
Meirer was used for univariate survival analysis and the log rank test was
also used. In the multivariate analyses, Cox Regression test was used.
Statistical significance was accepted as less than 0.05.

Results

We evaluated 1497 medical record (It is not the number of patients- It
is the number of entered diagnosis of mesothelioma into the electronic
system). Only 71 patients who met the inclusion criteria were identified.
These 71 patients were treated with curative/palliative treatment in the
8 different state hospitals in the Cappadocia region with the diagnosis
of stage 1-4 MM between 01.01.2007 and 25.9.2019 retrospectively.
The median follow-up period was 26 (range: 1-153) months. During
the follow-up period, 55 patients (77.5%) were ex and 16 patients
(22.5%) were alive. In our study, 39 patients (54.9%) were females and
32 patients (45.1%) were males. The median age of the patients at the
time of diagnosis was 66 (range: 36-86) the years. There was only one
patient who was under 45 years of age at the time of diagnosis. This
patient was diagnosed with malignant pleural mesothelioma at the age
of 36 and he is currently residing in Tuzkoy. Sixty-six (93%) patients were
diagnosed with malignant pleural mesothelioma and 5 (7%) patients
with malignant peritoneal mesothelioma.

Only 6 patients (8.5%) were diagnosed at Nevsehir Public Hospital. MM
(91.5%) of 65 patients were diagnosed outside Cappadoccia. Only 9
patients (12.7%) received supportive treatment for curative purposes and
62 patients (87.3%) received palliative support. Symptoms of patients
admitted to the regional hospitals; 28 patients (39.4%) had dyspnoea,



18 patients (25.3%) had general condition disorder, 10 patients (14.1%)
had pain, 4 patients (5.6%) had acute renal failure, 4 patients (5.6%)
had hypertension, 2 patients (5.6%) 2.8% were admitted to psychiatry
clinic with depression and 2 patients (2.8%) presented with neurological
findings (1 seizure + 1 speech disorder). The stages of the patients at
the time of admission to the hospital (not the moment of diagnosis);
6 (8.5%) were operable, 55 (77.4%) were inoperable and 10 (8.5%) were
metastatic. Thoracentesis was performed in 8 (11.3%) patients, while
paracentesis was performed in 13 (18.3%) patients. In the Nevsehir
Public Hospital, computer tomography (19.7%) was administered to
14 patients, of which 9 (12.7%) were curative. There were no oncology
clinics in the other 7 hospitals. Besides, there is no radiotherapy centre
in Cappadocia.

When the patients were examined in terms of their place of residence,
21 patients (29.6%) were examined in Urgup (Karain and Sarihidir were
not included) and nineteen patients (26.8%) in Glilsehir (Tuzkoy were not
included). It was observed that 18 (25.4%) of the patients were residing
in Sarthidir, Karain and Tuzkoy with the decision of evacuation, but
not completely separated (2 patients resided in Karain, 6 patients were
residing in Sarthir, 10 patients were still residing in Tuzkoy) (Figure 1).
Patient data are summarised in Table 1.

Another remarkable rate was the need for psychiatric support. The 26
(37.1%) patients received medical treatment for depression and anxiety.

Median OS was 16 months (range: 1-133) for pleural MM and 21 months
(range: 9-117) for peritoneal MM. The OS difference between pleural
MM and peritoneal MM was not statistically significant (p=0.23). The
one-year OS for pleural MM was 60.9% and the 2-year OS was 31%. For
peritoneal MM, the one-year OS is 60% and 2-year OS is 40% (Figure 2).

There were 7 patients with a survival of more than 5 years. The survival
of these patients were 133 months (pleural MM), 117 months (peritoneal
MM), 115 months (pleural MM), 101 months (pleural MM), 96 months
(pleural MM), 87 months (peritoneal MM) and 86 months (pleural MM)
months. For pleural MM, gender (p=0.89), right or left pleural disease
(p=0.84), diagnosis and treatment (p=0.38) being performed outside or

Urgup

Figure 1. Centres where the patients resided at the time of admission
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within the province and patients still living in Tuzkoy-Sarihidir-Karain
(p=0.33) did not significantly affect OS (Figure 3).

The relationship between pleural MM OS and age at diagnosis was
investigated. The median OS value of patients aged 60 years or less at
the time of diagnosis was 23.9 (range: 4-133), whereas the median 0OS
value of patients over 60 years of age was 13.4 (range: 1-117) (p=0.014)
(Figure 4).

Discussion

In the current study, 71 MM patients who were admitted to 8 different
hospitals in Cappadocia in the last 12 years were identified. Sixty-six
(93%) of them had a pleural origin and 5 (7%) had a peritoneal origin.
Median OS was 16 months for pleural MM and 21 months for peritoneal
MM. The OS of the patients included in our study was only adversely
affected by advanced age. The gender, pleural or peritoneal origin, right
and left lung location, diagnosis and treatment in-province or out-of-
province and residing in high-risk endemic regions did not significantly

Table 1. Patient details

Female 39 (54.9%)
Gender
Male 32 (45.1%)
) Malignant pleural mesothelioma 66 (90%)
Primer . . .
Malignant peritoneal mesothelioma 5 (7%)
Curative 9 (12.7%)
Treatment o
Palliative 62 (87.3%)
Dyspnoea 28 (39.4%)
General condition disorder 18 (25.3%)
Pain 10 (14.1%)
Symptoms Acute renal failure 4 (5.6%)
HT 4 (5.6%)
Depression 2 (2.8%)
Neurologic finding 2 (2.8%)
Sarthidir 6 (8.4%)
Tuzkoy 10 (14.1%)
Karain 2 (2.8%)
Urgiip 21(29.1%)
. Gulsehir 19 (26.8%)
Residence -
Nevsehir (Centre) 6 (8.5%)
Avanos 2 (2.8%)
Acigol 2 (2.8%)
Aksaray 1(1.4%)
Tufanbeyli 1(1.4%)
) ) In Cappadoccia 6 (8.5%)
Diagnosis
Outer centre 65 (91.5%)
Operable 6 (8.5%)
Stage In-operable 55 (77.4%)
Metastatic 10 (14.1%)
Ex 55 (77.5%)
Last status .
Alive 16 (22.5%)

HT: Hypertension
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Figure 3. Detailed analysis of variables with pleural MM and OS

MM: Malignant mesothelioma, OS: overall survival

affect OS. When evaluated in terms of access to health services, 90% of
the patients could not have been diagnosed or treated in Cappadocia.
Palliative treatment is the only available facility in the region.

The median OS of the patients were 16 months for pleural MM and 21
months for peritoneal MM. Baris (14) evaluated 185 MM patients in
1980 and determined the period from onset of symptoms to death as
approximately 18 months. Selcuk et al. (15) evaluated 135 pleural MM
patients in 1992. In their evaluation, the median 0S was found to be
13.5 months for erionitis-related MM and 21.5 months for MM associated
with other asbestos dust. Although the patients in the diagnosis stages
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of our study do not know the treatments they receive in detail, it is seen
that patients’ OS has not changed dramatically in the last 40 years.

It has been reported in the literature that MM is more common in men
(3,5). In this study, 39 (54.9%) of the patients were females and 32 (45.4%)
were males. This data is not consistent with the literature, but it is
consistent with the first study conducted in Cappadocia (5). In addition,
male gender was defined as a negative prognostic factor (16-18). In the
SEER analysis of 14,228 diseases published by Taioli et al. (3) in 2014, the
0S of women was reported to be 3 times higher than that of men. In the
current study, no significant effect of gender on OS was observed. In this
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MM: Malignant mesothelioma, OS: overall survival

Figure 5. The area to the right of Kizilirmak is the old Sarthidir. The area on
the left is the new settlement

state, this data are consistent with the retrospective study of Koyuncu et
al. (19), which evaluated 60 patients with MM.

In case of intensive exposure, MM develops at an earlier age (20). In
the preliminary cross-sectional studies in Cappadocia, it has been
reported that there are MM patients in their 20s (5). In our study, there
was one case diagnosed under the age of 40 and this case has lived in
Tuzkoy. Also, there were 5 cases under 50 years of age. In many studies,
advanced age has been defined as a poor prognostic factor (16-18). In
our study, lower OS was obtained in elderly patients.

Peritoneal Mesothelioma constitutes 7%-30% of all MM cases (8). It
has been reported that peritoneal MM has better survival than pleural
MM (17). In this study, peritoneal mesothelioma accounted for 7% of
cases. Median OS of patients with pleural MM was 16 months (range:
1-133), while the median survival of patients with peritoneal MM was
21 (range: 9-117) (p=0.23). In addition, 2 (28.5%) of 7 patients with OS
values greater than 5 years were diagnosed with peritoneal MM and
these 2 patients are still alive. Although peritoneal MM patients had
higher median survival and OS status higher than 5 years, the difference
between pleural MM was not significant. This result may be due to the
small number of peritoneal MM patients.

Aral et al. Malignant Mesothelioma in Cappadocia

Another issue we want to consider is the access to health services for
patients and the evaluation of the current cases of MM. As it is known,
Cappadocia is an endemic MM region. When the endemic MM cases were
examined, no high incidence was observed in any region as much as in
Cappadocia (5,7). For example, endemic mesothelioma was reported
in the Sicilian region of Italy between 1980 and 1997 due to the Etna
Volcanic Mountain and the total number of cases in this region was
17 (10 men, 7 women). The population of the region is 23.000 for that
period (21). Due to serpentine-coated roads, an increase in MM cases
was reported in Kaleonia and 109 cases were observed between 1984
and 2008 (22). In Cappadocia, 50% of deaths in high-risk areas have been
reported to be caused by MM (5).

This endemic MM was identified as zeolite stones used in house
construction in these three villages (13). The villages were evacuated to
prevent ashestos exposure and to reduce MM cases. There are currently
three problems in this regard. First, the high-risk areas are not fully
evacuated. It was found that 18 of 71 patients in our study still live in
Karain-Tuzkoy and Sarthidir. They are still inhabitants of these villages.
Secondly, erionite was found not only in the stones of the houses, but
also in the air of these villages (23). Small amounts of erionite inhalation
may be sufficient for MM development. For example, in an animal
experiment in rats, MM developed in 27 out of 28 rats inhaling erionite;
MM developed in 11 of 648 rats in other ashestos types (24). It is located
very close to the new settlements - the old ones (Figure 5). Some of
the inhabitants of Tuzkoy-Karain and Sarihidir have evacuated their
houses and moved to the new settlement. However, since the newly
settled houses are close to the old ones, the extent of exposure due to
increased erionite detected in the air continues and the current status of
MM incidence should be examined separately. The third situation is the
long latent period between ashestos exposure and MM development.
Long-term follow-up of patients is required even if the sites are
evacuated. Data on families migrating to Europe are available in the
literature. In a study conducted in Sweden, it was found that increasing
cases of malignant pleural mesothelioma (MPM) originate from families
migrating from the Karain. The incidence of MPM was 639/100,000 per
year for males and 1,267/100,000 per year for females. In this group, the
mortality rate caused by MPM was 78%. These rates are compared with
the Swedish population; 135.5 times for men and 1336.3 times higher
for women (25). However, there is insufficient data on the final status of
people moving out of Cappadocia in Turkey.

The development of MM is not only related to exposure to ashestos, but
also individual carcinogenesis susceptibility (7,13,26). In the analysis of
workers exposed to crocidolite ashestos in South Africa, 4.6% of them
exitus due to MM. Increased exposure is a risk factor for the development
of MM, but some of the exposed patients have no disease (10). Dogan
et al. (27) reported in 2006 that these endemic and dense MM cases
seen in Cappadocia were not only caused by erionite, but also by genetic
predisposition. In a study conducted in Karain, the last 6 generations
of the patients were examined and it was argued that autosomal
dominant mechanisms could play a role. Another case that supports
this issue is that, there is a relatively low rate of MM cases in Karhk
village (where erionite is detected) which is 4 km away from Karain (28).
Therefore, further studies are needed to determine the extent to which

341



istanbul Med ] 2020; 21(5): 337-43

the incidence of MM decreases with reduced ashestos exposure and to
what extent genetic predisposition is effective in this endemic.

There are a limited number of articles describing the current state of the
literature in Cappadocia. There is a need for studies on the effectiveness
of the measures taken and the treatment and response situations. The
reason for this limitation is that patients are still unable to receive
treatment in their provinces and they are distributed to different centres
such as istanbul, Ankara, Kayseri or Europe in accordance with their
social support. This is an important challenge that reveals the current
status of MPM in Cappadocia, the effectiveness of the treatments
applied and the latest status of patients. Evaluation of the patients in
one easy-to-reach centre may benefit the patient. In addition, sharing
results from this region with the highest incidence of this rare disease
worldwide will contribute to the literature. For example, Carbone
et al. (13), in our region as a result of research, the first mineral fibre
carcinogenesis modulating gene could be identified: BAP-1, in the early
2000s (5,6).

There are some important limitations of our study. First of all, the study
is retrospective. The stages of diagnosis, treatment details and response
to treatment are unknown. Only patients whose pathology report was
available were included in the study, and treatment details were not
noted in detail in many files. Therefore, PFS could not be calculated.
However, our study covers all state hospitals in Cappadocia. We think
that the data obtained by examining the records of 8 different hospitals
in the region can give an idea regarding the current situation in
Cappadocia.

Conclusion

The OS of MM patients has not changed dramatically in the last 30
years. Approximately 90% of patients had to go out of the province for
diagnosis and treatment. Additional studies are needed to evaluate the
current situation and treatment results in the region.
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ABSTRACT

0z

Introduction: Posterior fossa surgery involves a risk of injury
on a variety of critical neurological structures. Intraoperative
neuromonitoring (IONM) has become a routine scrutiny with
newly developed tests for sparing these structures. This present
study aims to evaluate the IONM experience in posterior fossa
surgery of a tertiery neurosurgical centre.

Methods: Forty-five patients (26 females, 19 males; age
between 2 and 72 vyears) who underwent surgery for
different posterior fossa pathologies from 2016 to 2019 were
retrospectively evaluated.

Results: Six and thirteen patients experienced extremity motor
evoked potential (MEP) and somatosensory evoked potential
changes respectively. Brainstem auditory evoked potential
changes were seen in four patients. Corticobulber MEP (COMEP)
of facial nerve deteriorated in seven patients. All new onset
neurological deficits of cranial nerves or long tracts were
concordant with IONM findings except for one patient who
developed 6" nerve palsy without COMEP findings. Loss of
neurological function immediately after surgery was observed
in 13 patients while permanent evident neurological worsening
occurred in five patients.

Conclusion: IONM is an indispensable component of the
skull base surgery. Comprehensive multimodality monitoring
provides a real-time, complete assessment of critical
neurological structures, facilitates safer and more aggressive
management and thus improves quality of life.

Keywords: Blink reflex, brainstem auditory evoked potential,
corticobulber motor evoked potential, multimodality,
neuromonitoring, posterior fossa lesions, skull base surgery

Amag: Posterior fossa lezyonlarinin cerrahi tedavisi, cesitli
kritik norolojik yapilarda yaralanma riski icerir. intraoperatif
noromonitorizasyon (IONM), vyeni gelistirilen yontemler
sayesinde bu yapilar korumak icin rutin bir inceleme haline
gelmistir. Bu calisma, (Gclincli basamak bir norosirtirji
merkezinin posterior fossa cerrahisinde IONM deneyimini
degerlendirmeyi amacglamaktadir.

Yontemler: 2016-2019 yillar arasinda farkli posterior fossa
patolojileri icin ameliyat edilen 45 hasta (26 kadin, 19 erkek; 2
ila 72 yil) retrospektif olarak incelendi.

Bulgular: Sirasiyla alti ve 13 hastada, ekstremite motor
uyarilmis potansiyeli (MEP) ve somatosensoriyel uyarilmis
potansiyel degisiklikleri meydana geldi. Dort hastada beyin
sap! isitsel uyarilmis potansiyel degisiklikleri gorildi. Fasiyal
sinirin kortikobulber MEP (COMEP) 7 hastada kéttlesti. Kraniyal
sinirlerin veya uzun traktlarin tim yeni baslayan nérolojik
defisitleri, COMEP bulgulari olmaksizin 6. sinir felci gelisen
bir hasta disinda, IONM bulgulari ile uyumlu idi. Ameliyattan
hemen sonra nérolojik fonksiyon kaybi 13 hastada gozlenirken,
bunlardan besinde belirgin diizeyde kalici nérolojik kottilesme
meydana geldi.

Sonu¢: IONM kafa tabani cerrahisinin vazgecilmez bir
bilesenidir. Kapsamli ¢ok modlu IONM, kritik nérolojik
yapilarin gercek zamanli, eksiksiz bir degerlendirmesini saglar
ve daha giivenli ve daha agresif bir tedavi yonetimini mamkin
kilarak yasam kalitesini yiikseltir.

Anahtar Kelimeler: Goz kirpma refleksi, beyin sapi isitsel
uyarilmis potansiyel, kortikobulber motor uyariimis potansiyel,
cok modlu, noromonitorizasyon, posterior fossa lezyonlari,
kafa tabani ameliyati
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Introduction

Cranial base surgery aims to provide an optimal treatment for pathology
with minimal or no neurological deficit in order to protect the quality
of life. Intraoperative neurophysiologic monitoring (IONM) has become
an imperative component of skull base surgery to avoid unobtrusive
maneuvers that can result in the injury of delicate nuclei, tracts, or
nerves and thus a hazardous neurologic injury (1,2).

The posterior cranial fossa is the largest of the 3 cranial fossae and
contains a complex anatomy of vascular and neuronal structures,
which include 10 of 12 pairs of cranial nerves (CN), long tracts of motor
activities and sensory pathways and centres for controlling balance and
regulating consciousness (3). Therefore, IONM for posterior fossa surgery
consists of long tracts monitoring, several CN mapping and monitoring
and also brainstem reflex tests, which has been developed recently to
evaluate the integrity of brainstem structures (4-7). However, there is no
single test that incorporates all of them. Therefore, IONM of skull base
surgery isa multimodality concept that necessitates the use of a number
of modalities complementing each other simultaneously in order to
evaluate the integrity of neurologic structures.

This article reports the clinical and physiological outcomes achieved
in posterior fossa surgeries accompanied by IONM in a tertiary referral
hospital.

Methods

Ethical Approval

The study was conducted with the approval of istanbul University-
Cerrahpasa, Cerrahpasa Faculty of Medicine Ethical Committee
(reference no: 2020/70721) in concordance with the Declaration of
Helsinki. Written informed consent was obtained from all the patients.

Patient Population

Forty-five patients (26 females, 19 males; mean 41.2 years; 2-72 years)
who underwent surgery for a variety of posterior fossa pathologies
accompanied with IONM from March 2016 to May 2019 were
retrospectively evaluated. Demographic information, surgical resection
rates, pathology, IONM modalities, techniques, electrophysiological
findings and neurologic examination were evaluated.

All the patients reported in this series were informed preoperatively
about the IOMN application, since the IOMN procedure is already a well
described and approved technique. Due to the retrospective nature of
this study, patient consent was not sought.

Intraoperative Neuromonitoring

Mapping and monitoring techniques were utilised for intraoperative
neurophysiology. Mapping identified CNs and their nuclei, and
monitoring continuously assessed the functional integrity of the
pathways and reflex circuits. All the recordings, stimulation and data
processing were performed using Cadwell elite IONM system by a clinical
neurophysiologist (E.T.) certified for intraoperative neuromonitoring by
the International Society of Intraoperative Neurophysiology.

Standardised institutional setup was used. Recording muscles were
determined according to the lesion’s location and surgical approach. The

stainless steel needle electrodes (13-19 mm, Xi'an friendship medical
company) were used to record the muscle responses for motor evoked
potentials (MEPs) and electromyography (EMG) as well as to stimulate the
peripheral nerves for somatosensory evoked potential (SEP). Disposable
corkscrew electrodes were used for the stimulation of MEPs and also
for the recording of cortical SEPs. SEPs were obtained by stimulating
the median or ulnar nerves and recording cortically with an electrode
montage of (3’-Fz/C4’-Fz or (3'-C4’/ (4’- (3, while the lower extremities’
SEPs were obtained by stimulating the posterior tibial nerves recording
from cortical (zZ-Fz and (3-CZ'/C4-CZ'. These SEPs monitored the sensory
pathway. SEP recordings were set up with a sensitivity of 0.5-1 yV/mm
and a sweep speed of 100 msec; filter settings were set to 30-700 Hz;
the stimulus frequency was 1.7-4.71 Hz and the stimulation duration
was 200-300 us for the median/ulnar nerve and 300-500 s for the
tibial nerve. The mean stimulus intensity was 15-20 and 30-40 mA for
median/ulnar and tibial nerves, respectively.

The corticospinal motor system was evaluated with extremity MEPs,
which were obtained by stimulating the motor cortex transcranially (C1/
C2 for right MEP, C2/C1 for left) and recording from the lower and upper
extremities (if we could not get responses from this montage, we used
the (3/C4). Corticobulber motor evoked potential (COMEP) for muscles
innervated by the CNs was obtained using (3-Cz or (4-Cz montages
(according to the international 10-20 system for electroencephalogram)
by activating the corticobulber tract. MEP responses were recorded
from the appropriate muscles contralateral to the lesion location.
Multipulse stimulation consisting of 5-6 pulses of 0.5 ms duration with
an interstimulus interval (ISI) of 3-4 ms was used for MEPs. Stimulation
intensities varied between 100-600 V according to the individual. For
recording COMEPs, we used a short train consisting of 4 or 5 stimuli each
with durations of 0.5 ms, seperated by an ISI of 1.5 and an intensity
typically from 50-250 V. Simultaneously, we opened a different window
for excluding peripheral responses in COMEP. We applied a single
stimulus to the same electrodes at 90 ms after delivering a short train of
stimuli in order to exclude distal CN excitation by the absence of single
pulse responses as described by Dong et al. (8).

CN mapping was achieved using a monopolar or bipolar hand-
held stimulating electrode to find regions of the tumour that are
not associated with the nervous system and identify CN trajectories.
Mapping of CN motor nuclei, in case of necessity, was used for the
surgical planning and the safe surgery to the brainstem. CN monitoring
was provided with EMG and CoMEP.

Brainstem auditory evoked potential (BAEP) reflecting neuronal
activity in the auditory nerve, cochlear nucleus, superior olive and
inferior colliculus of the brainstem was obtained by stimulating with
click stimuli from disposible foam ear tips and recording from A1/A2
electrodes placed ear lobe and cortical electrode CZ.

Blink reflex (BR), which is one of the brainstem reflexes, was performed
bilaterally as a monitoring tool for brainstem reflexes, evaluating
trigeminal afferents, brainstem connections between the trigeminal
and facial nuclei and the facial nerve. We applied 1 to 5 rectangular
constant-current stimuli with an ISI of 2 ms, an intensity of 20-60 mA
and a train repetition rate of 0.4 Hz over the supraorbital nerve as
described by Deletis et al. (9).
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Monitoring was started immediately after anaesthesia induction
and continued until the termination of the surgical procedure, as
recommended by the American Clinical Neurophysiology Society in
2009 (10). All surgical procedures were followed on the visual screen in
the operating room during surgery.

Anaesthesia

Total intravenous anaesthesia consisting of propofol (1.5-2 mg/kg
for anaesthesia induction and 6-10 mg/kg/h for maintenance) plus
remifentanil (0.15 ug/kg/min) was used in all the patients. A short half-
life muscle relaxant (rocuronium, 0.5 mg/kg) was used only during the
time of tracheal intubation. We avoided the use of volatile anaesthetics
since they reduce the MEP amplitude significantly compared to propofol
(11,12). A bite block was placed to prevent tongue injuries during the
intraoperative MEP monitoring.

Warning Criteria for Intraoperative Neurophysiologic Changes
Reproducible cortical peak-to-peak amplitude decrements of more than
50% or 10% increases in the latency of the primary SEP cortical response
(N20, P37) was considered a significant surgical event that is a cause
for concern and heightened vigilance and/or should be intervened.
These parameters have been summarised in a position statement by the
American Society of Neurophysiological Monitoring (2).

The surgeon was informed as soon as any neurophysiologic change
occurred, even if the warning criteria has not been fulfilled. However, a
true warning event was decided only if changes were reproducible and
continued to worsen in the following recordings.

Disappearance or consistent >50% MEP amplitude reduction when
warranted by sufficient response stability, or amplitude reduction clearly

exceeding variability when responses are less stable were considered
significant warning signs. We did not use threshold criteria for MEPs and
CoMEPs because of the lack of empirical evidence for constant voltage
stimulation that was not documented.

Free-running EMG recording spontaneous muscle activity was observed
for detecting surgically driven mechanical irritation and the possibility
of damage of the CNs. In case spontanous activity was observed, surgery
was interrupted and CoMEP was immediately repeated, along with
continuous COMEP measurements during the critical resection.

An amplitude decrement of more than 50% and an increase in latency
of waves Il and IV/V for more than 0.5 msec were considered critical in
BAEP monitoring (13).

Disappearance was considered a significant warning criteria for BR
during the surgery.

Statistical Analysis

Data given in this study was analysed with IBM SPSS v23.0 (Chicago,
USA). Only descriptive statistics were performed as this article does not
include any inferential statistical data.

Results

Demographic information of the patients, location of the pathology,
surgical resection rates, persistant IONM changes and histopathological
results are summarised in Table 1. IONM recordings of 45 patients
were evaluated. CN mapping and monitoring of 3-12"" CNs according
to the tumour location, BAEP for 8" CN and brainstem monitoring, SEP
for posterior cord and lemniscal system, MEPs for corticospinal and
corticobulbar tractus monitoring were performed in all the patients.

Table 1. Demografic data, extent of resection, location, hystopathological findings, preoperative and postoperative neurological

examination and IONM findings of patients

Pt No Age, gender Pathology Location Excition ES DI Eelit] postop Persistant ionm change
examination examination
New deficit group

1 55, M Ependymoma Medulla Grosstotal Hemiparesis Hemiplegia MEP amplitude decrease

2 23, F Epidermoid CPA Grosstotal HB1 HB2 BR threshold increase

3 49, M Epidermoid CPA Grosstotal HB2 HB3 ggyEP Ayl dladicess
(]

4 22, F Epidermoid CPA Grosstotal HB1 HB2 BR threshold increase

5 21, F Glioneuronal tumour 4" ventricle Grosstotal BSF Nystagmus None

6 42, M Meningioma Petroklival Subtotal BSF, HL HB4 ggyEP elrpllise e
0

7 28, M Vestibular schwannoma CPA Grosstotal BSF, HL HB4 g(;;/lEP aialliuse dead e
0

8 67, M Vestibular schwannoma CPA Subtotal HL HB5 COMEP loss

9 24, F Vestibular schwannoma CPA Grosstotal BSF, HL HB3 COMEP loss

10 63, F Vestibular schwannoma CPA Grosstotal BSF, HL HB5 COMEP loss

1M 22, F Vestibular schwannoma CPA Subtotal HL HB2 gi);/lEP Al da
0

12 B3,F Vestibular schwannoma ~ CPA Subtotal BSF, HL HB2 ggyEP amplitude decrease
(]

13 19, F Vestibular schwannoma CPA Subtotal HB1 HB2 COMEP morphological change
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No new deficit group

14 43, M Anaplastik astrositoma Cerebellum Subtotal Normal No new deficit BAEP change

15 3, F Anaplastik astrositoma Cerebellum Grosstotal Vomiting No new deficit None

16 30, M AR IEOTe Medulla Subtotal BSF No new deficit SEP change
xanthoastrocytoma

17 12, M Ependymoma 4 ventricle Grosstotal BSF No new deficit None

18 28, F Ependymoma 4" ventricle Subtotal BSF No new deficit None

19 33, M Ependymoma Medulla Subtotal BSF No new deficit MEP amplitude decrease

20 55, M Epidermoid CPA Grosstotal BSF, HL HB1 None

21 43, F Epidermoid CPA Grosstotal Normal HB1 ngEP A GladieE e

22 19, F Epidermoid CPA Grosstotal BSF, HL HB1 None

23 66, F Epidermoid CPA Subtotal Normal No new deficit None

24 33, M Epidermoid CPA Grosstotal BSF, HL HB1 None

25 55, M Epidermoid CPA Grosstotal BSF HB1 None

26 39, F Ganglioglioma Cerebellum Subtotal BSF No new deficit ZAeECI:eaar;g SEP amplitude

27 43, M Hemangioblastoma Medulla Grosstotal Normal No new deficit None

28 9, M Medulloblastoma 4t ventricle Grosstotal Normal HB1 None

29 9, F Medulloblastoma 4t ventricle Grosstotal BSF No new deficit COMEP loss

30 52, F Meningioma CPA Grosstotal Normal HB1 None

31 60, F Meningioma CPA Grosstotal Normal HB1 None

32 38, F Meningioma Petroklival Subtotal Normal HB1 None

33 55, F Meningioma Petroklival Subtotal BSF HB1 None

34 62, F Meningioma Petroklival Subtotal BSF HB1 None

35 44, F Meningioma Petroz apex Subtotal BSF HB1 None

36 67, M Meningioma Petroz bone Grosstotal HL HB1 None

37 32, F Pilocytic astrocytoma Medulla Grosstotal Normal No new deficit None

38 25, F Pilocytic astrocytoma Cerebellum Subtotal BSF No new deficit None

39 36, M Vestibular schwannoma CPA Subtotal HL HB1 None

40 72, M Vestibular schwannoma CPA Subtotal BSF, HL HB1 SEP loss

41 64, M Vestibular schwannoma CPA Subtotal HL HB1 SEP loss

42 28, M Vestibular schwannoma CPA Subtotal Normal HB1 None

43 38, F Vestibular schwannoma CPA Grosstotal BSF, HL HB4 None

44 68, F Vestibular schwannoma CPA Subtotal BSF, HL HB1 None

45 67, F Vestibular schwannoma CPA Subtotal HL HB1 None

CPA: Cerebellopontine angle, BSF: brain stem finding, HL: Hearing loss, HB: House-Brackmann, COMEP: corticobulber motor evoked potential, MEP: motor evoked potential, IONM:

intraoperative neuromonitoring, SEP: somatosensory evoked potential, M: male, F: female, BR: blink reflex, Pt: patients

Tumours in this series were located at the cerebellopontin angle (CPA)
in 25 patients, petroclival region in 4, along petrous bone in 2, fourth
ventricle in 5, cerebellar hemisphere in 4 and brainstem in 5.

Neurological deficits were present in 31 patients at the time of admission
(Table 1). Clinical signs due to brain stem compression were manifested
in 23 patients, while hearing loss in 17 patients was the second most

common finding in our series. Facial nerve palsy was present in 3
patients during the preoperative period.

Histopathological diagnoses were vestibuler schwannoma in 14
patients, epidermoid in 9, meningioma in 8, ependimoma in 4, pilocytic
astrocytoma in 2, anaplastic astrocytoma in 2, medulloblastoma in
2, pleomorphic xanthoastrocytoma in 1, hemangioblastoma in 1,
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ganglioglioma in 1 and glioneuronal tumour in 1. Microscopic gross
total resection and subtotal resections were achieved in 23 and 22
patients, respectively.

Immediate postoperative new neurologic deficit occurred in 13 patients.
Preoperatively present hemiparesis of a patient with ependimoma of
the medulla oblongata worsened due to hemiplegia. Another patient
with a glioneuronal tumour located in the fourth ventricle developed
right-sided 6" nerve palsy. The remaining 11 patients showed facial
palsy of varying degree.

Neurological deficits of 4 patients, 1 with hemiplegia and 3 with facial
palsy, returned to the initial neurological status before discharge, and
in 2 other patients: 1 with facial palsy and 1 with 6" CN palsy, returned
to normal at the last follow-up. At long term, disfiguring facial palsy
(House-Brackmann scale 3 or above) was present in 5 patients and mild
palsy (House-Brackmann scale 2) in 2.

Extremity MEP and SEP changes were seen in six and 13 patients,
respectively. Of these, 3 patients in MEP and 5 in SEP met the warning
criteria. However, only one patient having persistant MEP changes
revealed postoperative new extremity deficit.

BAEP changes were present in four patients with lesions located in the
4" yentricle, which showed brainstem compression.

CoMEP of abducens, facial, glossopharyngeal and hypoglossal nerves
were routinely applied to all the patients in this series. COMEP of the 6™
nerve did not show warning criteria in any patient. IONM of the 7" nerve
revealed COMEP changes in 17 patients. Six of 17 patients had amplitude
decrement less than 50% or showed morphological changes, and 11
met the warning criteria (9 persistent and 2 transient). Of 9 patients
showing persistent COMEP changes, 7 had neurological worsening after
the surgery.

BR was evaluated in 33 patients in this series. BR was lost in six patients
and two patients with increased stimulation threshold that all came up
with facial nerve deficit postoperatively.

Discussion

The main objective of obtaining total resection in neurosurgical practice
has been significantly changed over to sustaining the quality of life.
IONM has been an indispensable tool to achieve this goal by facilitating
to achievement of maximal resection while preserving vital structures.
Use of IONM in neurosurgical procedures promoted a significant
decrease of neurological complications from as high as 37% to less than
5% in some recent series (14,15).

Multimodality is essential during challenging surgical procedures since
classical IONM methods such as SEP and BAEP allow to evaluate the
neurological function in less than 20% of brainstem areas (16). To have a
holistic understanding of CN and brainstem functioning, CN assessments
such as COMEP and brainstem reflexes such a BRs, and mapping by
triggered EMG have been developed and found wide use (5,8,9,17).

This multimodality understanding proved to be useful in our series,
since no patients who had a new postoperative neurological deficit
showed prominent BAEP or SEP changes in this series. On the other
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hand, all patients, except one with postoperative 6™ nerve palsy, showed
some changes in at least one of the modalities during surgery.

In more than two-thirds of cases in this series, the facial nerve was at
risk during surgery. More specifically, pathologies were located in CPA
or along the petrous bone, which is adjacent to the cisternal segment
of the facial nerve in 31 patients. Concordant to this, facial palsy
was the most common postoperative new neurological deficit in this
patient cohort. Facial nerve can be evaluated during surgery either
via stimulation of the nerve where it exits from the brainstem with a
hand-held probe (mapping) or with COMEP (8,18). COMEP monitors the
functional integrity of the corticobulbar tracts arising from the cortex,
passing through the cranial motor nuclei and terminating in the muscles
innervated by CNs (8,19). Several advantages of COMEP were described
over mapping with a hand-held probe (8,11). First, defining the proximal
part of the facial nerve and stimulating it in the presence of a large
tumour may require extensive maneuvers that may damage the nerve.
Second, CoMEP does not interrupt the course of the surgery, while
mapping requires the surgeon to stop the surgical dissection. Third,
CoMEP provides evaluation of the facial nerve entirely from its cortical
origin to muscle terminations, while direct stimulation only assesses the
facial nerve distal to the brainstem.

CoMEP was performed as part of a multimodal IONM setup in all cases
in this series. COMEP abnormalities were present in all the patients (11
patients) with postoperative new facial nerve deficit, while 8 showed the
warning criteria, 2 amplitude decreament less than 50% and threshold
increase in BR eliciting and 1 morphological change. Eight patients with
warning criteria included all the 5 patients with disfiguring postoperative
facial palsy, 2 patients who returned to the initial status and one had
mild persistent facial palsy. Along 5 patients with disfiguring facial palsy,
BRwas lost in 4 of them at the end of the procedure and was not elicited
in one patient at the baseline recording.

BR was recommended as a new tool to evaluate structures involved in
the reflex arc, including trigeminal afferents, brainstem connections
between the trigeminal and facial nuclei and the facial nerve (19). BR
was found to have a strong correlation with facial and/or trigeminal
CoMEPs during skull base surgery in 21 patients undergoing posterior
fossa surgeries, with this being a predictor of clinical outcome (4). Our
results also suggest that BR is a complementary tool to facial nerve
CoMEPs to specifically determine the severity of facial nerve deficits, as
all cases with permanent facial nerve deficits in our series showed BR
abnormalities whether the COMEP changes met the warning criteria or
not. We also concluded that severe facial nerve palsy is concordant with
CoMEP changes in more than one muscle group together with BR loss.
Patients with new mild deficit or patients with improving new deficits
showed COMEP changes in only the muscle group or had preserved BR.

Although extremity MEP and SEP are noted to be not trustworthy
in evaluating CNs, these modalities have an important place in the
assessment of long tracts consisting of the corticospinal tract in MEP
and the dorsal column-medial lemniscal path in SEP. In our practice,
16 patients had intraoperative SEP changes and 6 had MEP changes.
However, only one patient had transient hemiparesis as new neurological
deficit regarding extremities, which suggests that these modalities are
powerful tools to determine the harm done to the long tracts.
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Our policy is to stop the dissection at that surgical plane and allow
neurological structures to recover. During this break, we let the IONM
team to reevaluate SEP and MEP and interact with neuroanesthesia
team to increase the blood pressure and correct other parameters.

These cumulative findings led us to form a policy regarding the surgical
technique in posterior fossa surgeries assessed with IONM. According
to this, surgical dissection was halted each time when surgeons were
warned due to changes in IONM modalities. In the presence of amplitude
decreaments of less than 50% or significant morphological changes,
surgical dissection site has been changed to another part of the tumour,
whether intracapsular or extracapsular. Further similar decreases or
emergence of warning criteria led to the pause of the surgery until
ameliorating signs in IONM were obtained. Such repeated periods in
vestibuler schwannoma surgery may impose damage to facial nerve and
cause deficit spesifically in presence of COMEP warning signs and BR
loss. On the other hand, our experience in epidermoids is a different
case. Out of 9 epidermoids in this series, 3 had postoperative new
facial palsy of HB 2. Warning criteria was detected in 2 and amplitude
decreaments were seen in 1. At this step, we followed BR as a decision
maker and continued surgery to achieve gross total resection in all the
epidermoids.

However, significant acute decreases in facial COMEP may hint damage
to vascular supply of the facial nerve. In such cases, surgical team
washes the surgical site around the nerve with warm saline and topical
papaverine has been applied in some cases. Continuing the surgery in
such cases during early times in this series always ended with disfiguring
facial palsy.

Conclusion

These findings show that neurophysiologic monitoring is an
indispensable component of posterior fossa/skull base surgery.
Multimodality monitoring rather than one modality provides a real-
time, comprehensive assessment of nervous system function and allows
for more aggressive management with safer surgical intervention and
improved quality of life.
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Intraoperative Cholangiography in Laparoscopic
Cholecystectomy: Technique and Changing Indications

Laparoskopik Kolesistektomide Peroperatuvar Kolanjiyografi: Teknik ve Degisen

Endikasyonlar

® Kamer Tomaoglu

Esenyurt University Faculty of Health Sciences, istanbul, Turkey

ABSTRACT

0z

Introduction: Although laparoscopic cholecystectomy (LC) is
considered as the “gold standard” of cholecystectomy, the rate
of bile duct injuries seems to be elevated when compared to
open cholecystectomy. Intraoperative cholangiography (10C)
may prevent iatrogenic bile duct injuries or may diagnose
missed bile duct injuries.

Methods: Between 1998 and 2016, 29 selective 10Cs were
performed in a total of 212 LCs (13.7%). At the beginning of the
study (1998-2002), the indications of 10C were past history of
jaundice, elevation of cholestatic enzymes and dilation of the
common bile duct or suspicion of common bile duct stones
on abdominal ultrasound, whereas obscure biliary anatomy
became the main intraoperative criteria during the following
years.

Results: Of the 29 patients, 20 were female and 9 patients
were male. The mean age was 54.4 years. 10C was successful
in 26 cases (90%). The median 10C time was 21.9 minutes. An
anatomical variation was found in one patient. In this case,
the cystic duct was opening into the right hepatic duct. The
Wirsung duct was visualised in another patient, which was
probably due to hyperpression of the sphincter of Oddi. No
complication related to the procedure itself was encountered.

Conclusion: Although the routine use of 10C does not seem
to be necessary, it may prevent bile duct injuries in selected
cases. Surgeons should gain experience in performing the
procedure, and the necessary equipment should be present in
the operating room.

Keywords: Laparoscopic, cholecystectomy, intraoperative,
cholangiography

Amagc: Laparoskopik kolesistektomi (LK) giintimiizde safra
kesesi ameliyatlarinda “altin standart” olarak kabul edilmis
olmakla birlikte, klasik kolesistektomi ile karsilastirildiginda,
iatrojenik safra yolu yaralanmalarinda artislarin meydana
gelmis oldugu goriilmektedir. Laparoskopik peropratuvar
kolanjiyografi (LPOK) uygulanmasi iatrojenik safra yolu
yaralanmalarini  onleyebilir ve gozden kacmis olan bir
yaralanmayi ortaya koyabilir.

Yontemler: 1998-2016 yillari arasinda LK vyapilmis olan
212 olgudan 29 unda (%13,7) selektif LPOK uygulandi. LPOK
uygulama endikasyonlari calismanin baslangicinda (1998-
2002), gecirilmis sarilik, kolestaz enzimlerinde yiikselme
ve preoperatif ultrasonografide koledokta tas stiphesi veya
dilatasyon saptanmasi iken, sonraki yillarda endikasyonumuz
peroperatuvar anatomik yapilardan emin olamama olarak
degisti.

Bulgular: LPOK uygulanan olgularin 20’si kadin, 9'u erkekti. Yas
ortalamasi 54,4 idi. Toplam 26 (%90) hastada gortintiilemede
basari saglandi. Ortalama peroperatuvar kolanjiyografi stiresi
21,9 dakika olarak olctldu. Bir hastada sistik kanalin sag
hepatik kanala acildigi anatomik varyasyon goriintulendi.
Bir hastada ise Wirsung kanali gortinttilendi ve bunun Oddi
sfinkteri yliksek basincina bagli oldugu distunildi. Hicbir
hastada peroperatuvar kolanjiyografiye bagli komplikasyon
olmadi.

Sonug: Genel kani olarak, rutin LPOK kullanilmasi gerekli
gorilmemekle birlikte secilmis olgularda, iatrojenik safra
yolu yaralanmalarini onleyebilir. Bu nedenle genel cerrahi
uzmanlarinin LPOK uygulanmasi konusunda tecriibe kazanmis
olmasi ve gerekli altyapinin ameliyathanede hazir bulunmasi
gerekmektedir.
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Introduction

The rate of iatrogenic bile duct injuries seems to be more elevated in
laparoscopic cholecystectomy (LC) than in open cholecystectomy (1,2).
The inflammatory process, adherence, intraoperative bleeding which
may obscure good vision, common bile duct (CBD) tenting due to
excessive traction, and anomalies of the biliary tract are all factors that
are implicated in occurrence of iatrogenic bile duct injuries.

Biliary leakages or strictures may develop as a consequence of
iatrogenic bile duct injuries necessitating several successive operations
or endoscopic retrograde cholangiopancreatography (ERCP) procedures.
Failure of these surgical or endoscopic procedures may give rise to
increased morbidity and mortality rates (3,4). Bile duct injuries may lead
to several medico-legal problems as well (1,3).

Routine or selective intraoperative cholangiography (I0C) may be an
important tool to clearly delineate the biliary anatomy and to prevent an
iatrogenic bile duct injury. On the other hand, 10C may diagnose a bile
duct injury that has already occurred (3,4). The indications of 10C have
been reduced recently, largely due to technical improvements concerning
radiologic examinations such as abdominal ultrasound, computed
tomography (CT) scan, magnetic resonance cholangiopancreatography
(MRCP) and diagnostic or therapeutic ERCP.

In the present study, the medical reports of patients who underwent 10C
were retrospectively examined in order to evaluate the necessity and
utility of 10C.

Methods

Ethical approval was waived in view of the retrospective nature of the
study and all the procedures being performed were part of the routine
care. Written and oral consent was obtained from the patients included
in the study, and their data were evaluated within the scope of the
study. The medical records of 212 patients who underwent LC between
1998 and 2016 in SP hospital were retrospectively examined. Of these,
29 (13.7%) were submitted to I0C. The preoperative indications during
the beginning period of the study (1998-2002) were history of jaundice,
increase in cholestatsis enzymes and suspicion of CBD stones or dilation
of CBD (>6 mm), whereas during the following years, the main indication
became “obscure biliary tree anatomy” since preoperative radiologic
examinations such as CT scan, MRCP and endoscopic procedures like
ERCP eliminated other indications.

The age and gender of the patients, indications and the duration of 10C
and results of cholangiograms were recorded. Patients were questioned
regarding iodine allergy in preoperative period. Preoperative antibiotics
were administered consisting of primary generation cephalosporins
(Sefazol of 1 gr). The antibiotic course was not continued postoperatively.

Technique of 10C

The patient was installed in a supine position. Both arms were in
abduction of 80° while both legs were separated.The Surgeon was placed
between the legs, and the assistant was situated on the left lateral side
of the patient (French position).

LC was performed with four ports: The first port was umbilical with a
diameter of 10 mm. The second port of 5 mm. diameter was introduced
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from the right lombar region on the anterior axillary line, between
the anterior iliac spine and the point of the 12" rib. A third port of 5
mm. and a fouth one of 10 mm were placed in the subxyphoid and left
hypochondrium respectively (Figure 1). A laparoscope of 30° angle was
used.

The dissection of Calot’s triangle and identification of the cystic duct
and cystic artery was followed by the application of a titanium clip
proximally on the cystic duct, close to the infundibulum. Care was taken
to keep a distance of at least 1.5 cm from the common bile duct. A
small hemicirconferential incision was made just distal to the clip. A
15-gauge, 12-cm long “Cystic Duct Access Trocar Sheath Needle” (COOK
Medical Inc. Bloomington, IL, USA) was introduced from the midline, on
the line rejoining port no: 2 and no: 4, on the midclavicular line (no:
5- Figure 1). A 4F or 6F urinary catheter was inserted into the peritoneal
cavity via the needle depending on the thickness of the cystic duct. The
infundibulum of the gallbladder was grasped, and right inferolateral
traction was applied by grasper forceps introduced through port no: 2.
The catheter was grasped leaving a 2 cm free margin from its distal tip
by another grasping forceps inserted through port no: 3. The cystic duct
was catheterized and loosely regrasped.

The permeability of the catheter was varified by flushing 2 or 3 mL of
saline solution into the lumen. After making sure that it was water tight,
the abdominal cavity was deflated.

Figure 1. The location of ports
1. Umbilical (10 mm)

2. Right lombar (on anterior axillary line, between anterior iliac spine
and the point of the 12" rib) (5 mm)

Left hypochondrium 10 mm
Subxyphoid on middle line (5 mm)
Puncture site for introduction of cholangiography catheter
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A C-arm radiological unit was focused on the right hypochondrium. 10
mL of contrast dye (10 mL of 1/3 diluated Urografin) was administered
into the catheter until the common bile duct was completely visualized.
The passage of the contrast media into the duodenum was verified,
and dynamic images were obtained. In order to visualize the proximal
and intrahepatic bile ducts, an additional amount of contrast media
of 10 mL was injected via the catheter, and the patient was placed in
Trendelenburg position.

Consequently, cholangiogram images were printed (Figure 2).

Common bile duct and intrahepatic bile duct anatomy and diameter,
the presence of lacunar calcula image, the passage of contrast media
into the duodenum, the visibility of Wirsung duct and the presence
of contrast media leakage were evaluated. The maneuver time was
measured as the duration between the passing and the extraction of the
catheter from the peritoneal cavity.

Peritoneal cavity was reinsufflated, and the catheter was extracted. Two
additional titanium clips were placed distal to the cystic duct incision
and the duct was sectioned.

The section of the cystic artery was performed after the 10C procedure
in all cases.

Statistical Analysis

As statistical evaluation of continuous variables arithmetic mean +
standard deviation and minimum-maximum values and for the discrete
(qualitative) variables % share ratios were presented as descriptive
statistics.

Results

10C was performed in 29 (13.7%) out of 212 patients who underwent
LC. Twenty patients were female, 9 patients were male. The mean age
was 54.4+3.8 years (minimum-maximum: 27-83). 10C was successful in

RUFBLUNCLIRN
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Figure 2. The position of instruments during 10C

1. Left grasper on Hartmann’s pouch (port number 2)

2. Right grasper on distal end of cystic duct (port number 3)
10C: Intraoperative cholangiography
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26 (90%) patients in which the biliary anatomy was perfectly deliniated.
In 3 patients, I0C was not possible due to impossible catheterization of
the cystic duct.

The indications of 10C are presented in Table 1.

The median exploration time was 21.94+4.3 minutes with a variable
range between 15 and 40 minutes mostly due to cholangiogram
interpretation.

In 26 patients where 10C was successful, the distance between the
proximal clip and bile duct was greater than 1 cm., the passage of
contrast media into the duodenum was normal, and the bile duct
anatomy was clearly identified. No lacunary images and no leakage of
contrast media from the bile ducts was present.

In one patient, an anatomic variation was found where the cystic duct
was opening into the right hepatic duct. In another patient, the Wirsung
duct was visualized due to hyperpression of the sphincter of Oddi.

Symptomatic gall bladder stones were present in three unsuccessful
cases.

No 10C related complications were observed. All patients except one
were discharged the day after the operation.

In one patient, an increase in levels of direct bilirubin and cholestatic
enzymes was observed. The 10C was considered normal in this patient.
The elevated levels persisted until 5" postoperative day. The patient
was discharged on the 6" day without any additional radiologic
examinations. The follow-up examinations performed one month later
showed no laboratory or radiologic abnormalities. No problem was
encountered 3 years after the operation. No 10C was performed for
intraoperative suspicion of bile duct injury.

Discussion

In the modern surgical era, the majority of cholecystectomies are
performed laparoscopically, which is considered as “gold standard” of
cholecystectomy. LC has several advantages such as improved cosmesis,
reduced period of hospital stay and rapid convalescence, and no
incidence of postoperative incisional hernias due to Kehr incision. The
incidence of common bile duct injuries following LC, when compared
to open cholecystectomy, has been shown to be more elevated as a side
effect of this trend. Some studies have reported rates of iatrogenic bile
duct injury between 0.2 to 1.1% (1,2,5).

The adherences and fibrosis which may be formed as a consequence of
repeated cholecystitis attacks, past surgical operations, intraoperative

Table 1. Indications of intraoperative cholangiography

Indication Number of patients
Increase in cholestasis enzymes 10

History of jaundice 3

Suspicion of common bile duct stones 5

and preoperative ERCP

Dilation of common bile duct (>6 mm) 5

Obscure biliary tree anatomy 9

ERCP: Endoscopic retrograde cholangiopancreatography



bleeding which may obscure good vision, the tenting of common bile
duct due to excessive traction, the experience of the surgeon are all
factors that are accused in occurance of iatrogenic bile duct injuries (5,6).

Bile ductinjuries, whether diagnosed intraoperatively or postoperatively,
are subject to several difficulties while exposing the patient to several
invasive explorations such as repeated radiologic examinations, surgical
interventions or endoscopic procedures like ERCP. ERCP is quite efficient
in the management of ductal stones, and it has a morbidity rate of
7-11% and a mortality of <1%, especially if accompanied by endoscopic
sphincterotomy (7). As a consequence, the life quality of the patient is
lowered and morbidity and mortality rates are increased (4,6).

10C represents an important tool in diagnosing unsuspected CBD stones
during LC performed either routinely or selectively. I0C may also deliniate
the anatomy of the biliary tree, may prevent serious intraoperative
complications and may decrease the morbidity and mortality rates (8).

At the beginning of laparoscopic experience, some authors have
advocated routine use of 10C, which can detect significantly more biliary
injuries as well as unexpected biliary anatomy of potential surgical
relevance despite an increase in operative time and cost (9-13). On the
other hand, false positive results may lead to unnecessary Common Bile
Duct explorations or ERCP (11).

Stewart and Way (14) identified the two most important reasons for
ductal injury during LC as: (a) false identification of CBD as the cystic
duct and (b) aggressive efforts to stop bleeding. They outlined liberal
use of 10C and cautious interpretation of the lack of opacification of the
proximal CBD as a sign of its closure.

Wright and Wellwood (15) concluded that meticulous dissection of calots
triangle is a more reliable safeguard against bile duct injuries than
routine 10C. If the ductal anatomy is unclear, 10C or open conversion
should be performed.

Collins et al. (16) concluded that treatment decision based on
assessment by 10C alone would result in unnecessary intervention in
50% of patients who had either false positive studies or subsequently
passed the stone, and one third of the patients with CBD stone at the
time of cholecystectomy pass their stones spontaneously within 6 weeks
of surgery.

Actually, many authors reserve 10C to selective cases when the biliary
anatomy is not clearly defined intraoperatively or when iatrogenic bile
duct injury is suspected. Variation in the biliary anatomy is common,
and the incidence reported in the literature is around 10 to 28% (17,18).
This has often been cited as a justification for the routine use of 10C
to reduce the incidence of bile duct injury (19-21). However, review of
the literature does not show any association between the occurance of
anomalous anatomy and bile duct injuries (22).

Although the improvement of preoperative diagnostic tools has led to
a decrease in indications of 10C, it still has to be performed in selected
cases in patients with high and intermediate risk of CBD stones who
have not had a preoperative MRCP if ductal anatomy is unclear during
LC (6,8).

In another study, methylene blue was injected in the gallbladder in
order to visualize the anatomy of the biliary tree. It was stated that
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a decreased rate of iatrogenic bile duct injury was obtained by this
technique. The leakage of methylene blue was easily demonstrated, and
the staining of the duodenum indiretly proved the presence of intact
common bile duct (23).

The success rates are given between 60 to 90%, and unsuccessful
procedures are mostly due to the presence of very thin cystic ducts
(8,24). Our results, with a success rate of 90%, are in correlation with
these studies.

We performed 10C with wider indications at the beginning of our
experience, but during the following years, the indications were mostly
limited to intraoperative suspicion of obscure biliary anatomy. We
think that this was largely due to technical improvement of radiologic
examinations such as CT scan, MRCP and endoscopic examinations like
ERCP.

The average 10C time is given as 20 minutes which is in accordance
with our results (25). We found an average 10C time as 21.9 minutes.
The average time for performing 10C was progressively shortened,
while the experience was accumulated. Despite the limited number of
cases included in the present study, we may conclude that especially at
the beginning of the experience concerning LC, an average additional
time of 21.9 minutes facilitated the identification of cystic duct and
common bile duct and a bile duct injury was possibly prevented. In one
case where the cystic duct was opening to the right hepatic duct, the
performance of 10C avoided an injury to the right hepatic duct.

No additional intraoperative technical difficulty was encountered
in patients who presented with acute cholecystitis in patients with a
history of acute edematous pancreatitis or in patients who underwent
preoperative ERCP procedure. No intraoperative or postoperative
complications were encountered due to the procedure itself.

Conclusion

In current practice, although the routine use of 10C is not recommended,
it is crucial for every surgeon performing LC to be able to perform the
I0C technique and to interpret the dynamic cholangiography and/
or cholangiograms. The necessary radiologic equipmemt (C-arm X-ray
device) should always be available in the OR.
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ABSTRACT

0z

Introduction: To date, biomarkers have played a minimal role
in the early diagnosis of breast cancer. Although its effects
on metabolism are not well known, studies have shown that
hypoadiponectinaemia is associated with increased insulin
resistance and risk for type-2 diabetes. We aimed to investigate
the value of adiponectin together with laboratory results,
anthropometric measurements and histopathological findings
in assessing the risk of breast cancer and for use in early
diagnosis.

Methods: In this study, serum samples were obtained from
59 recently diagnosed breast cancer patients and 47 cancer-
free controls aged between 22 and 82 years to assay serum
adiponectin, lipids, fasting blood glucose and insulin;
homeostatic model assessment for insulin resistance (HOMA-IR)
and body mass index were calculated using the anthropometric
measurements. Histopathologic findings were extracted from
the patients’ files.

Results: Our results revealed that adiponectin serum levels and
HOMA-IR values were significantly different between patients
and controls. In addition, serum adiponectin levels were lower
in postmenopausal breast cancer patients compared to the
controls (p=0.03).

Conclusion: In fact, a serum adiponectin level below 4.46 mg/L
may be in favour of postmenopausal breast cancer (area under
the curve =70%). However, Cerb-B2 expression in patients did
not correlate with serum adiponectin levels. These findings
have implications for further research on adiponectin as well
as the in early diagnosis of postmenopausal breast cancer with
possibly higher test sensitivity.

Keywords: Adiponectin, insulin resistance, early diagnosis of
breast cancer, body mass index, serum lipids

Amag: Meme kanseri erken tanisinda, serum biyomarker
dizeyleri  kullanimi  sinirli  kalmaktadir.  Metabolizmasi
tam olarak bilinmese de, hipoadiponektinemi ile artmis
insulin direnci ve tip 1l diyabet riski arasinda iliskili oldugu
gosterilmistir. Bu calismada, serum adiponektin diizeylerinin
antropometrik olctimler ve diger laboratuvar bulgulariyla
birlikte meme kanseri tanisindaki klinik yararini arastirmayi
amacladik.

Yontemler: Calismamizda 22-82 yas arasi kadinlarda meme
kanseri hastasi (N=59) ve kontrol grubunu olusturan saglkli
bireylerden (N=47) alinan kan orneklerinde adiponektin,
lipidler, aclik kan sekeri ve insilin diizeyleri 6lctldi ve instlin
direnci icin homeostatik model degerlendirmesi (HOMA-IR),
viicut kitle indeksi hesaplandi. Histopatolojik veriler hasta
dosyalarindan elde edildi. Anamnez, folikiil uyarici hormon ve
luteinlestirici hormon diizeylerine gore hastalar premenapoz
ve postmenapoz olarak siniflandirildi.

Bulgular: Sonuclarda, meme kanseri hastalarinin adiponektin
ve HOMA-IR dizeyleri ile kontrol grubununkiler arasinda
anlamli fark gorilmastir. Ayrica postmenopozal hastalarin
serum adiponektin diizeyleri kontrollere gore anlamh dusiik
bulunmustur (p=0,03).

Sonug: Ayni zamanda, 4,46 mg/L altindaki serum adiponektin
duzeyleri, postmenopozal meme kanserine  spesifite
gostermektedir (egri altindaki alan =%70). Ancak, Cerb-B2
ekspresyonu adiponektin ile korele bulunmamistir. Bu
sonuclara gore, daha cok ornekle ozellikle postmenopozal
grupta yapilacak calismalar, adiponektinin erken tanida daha
yiiksek hassasiyete sahip oldugunu ortaya cikarabilir ve bu
amacla kullanilmasini destekleyecek sonuclar verebilir.

Anahtar Kelimeler: Adiponektin, insulin direnci, meme
kanserinde erken tani, viicut kitle indeksi, lipidler
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Introduction

Breast cancer is the most common type of cancer among women. It
is estimated that over 627,000 women died of breast cancer in 2018
worldwide (1). Also, the incidence rates vary greatly worldwide (2).

Danaei et al. (3) calculated the contribution of modifiable risk factors
for breast cancer and concluded that 21% of all breast cancer deaths are
attributable to obesity/overweight and physical inactivity together with
alcohol use.

Adiponectin, a 30kD peptide discovered in 1995 by Scherer et al. (4), is
secreted in adipose tissue. Itis found in lower levels in patients diagnosed
with obesity-associated cancers and its synthesis is inhibited in obese
subjects. Plasma adiponectin concentrations are inversely correlated
with body mass index (BMI) (5). Adiponectin has insulin-sensitising, anti-
inflammatory, anti-atherogenic, anti-neoplastic and cardioprotective
effects (6). It has been shown to inhibit the proliferation of several
cancer-derived cells including breast, endometrium, prostate and
colorectal cancer. Surprisingly, it exhibits both pro and anti-angiogenic
characteristics. Adiponectin acts indirectly by modulating insulin
sensitivity in the breast epithelium, influencing tumour angiogenesis
and regulating the inflammatory responses (6).

Hypoadiponectinaemia, which is the result of both genetic and/
or environmental factors, is associated with several disorders like
insulin resistance, diabetes mellitus type-2, hypertension and several
malignancies (7). Specifically, low adiponectin levels promote fatty acid
and protein synthesis, as well as cell growth and proliferation (8).

Most studies showed significantly low adiponectin levels in breast cancer
patients compared to healthy controls. While some of these studies
found no relationship at all, others found even higher adiponectin
levels in patients compared to controls. On the other hand, a study by
Karaduman et al. (9), showed significantly higher levels of adiponectin
in breast tumour tissue compared to the control group. There is evidence
that a higher ratio of leptin, another adipokin, to adiponectin may be a
sign of the presence of aggressive breast cancers (10).

The objective of this study was to assess serum levels of adiponectin
in breast cancer patients and healthy controls with respect to the
menopausal status and indicators of obesity, BMI and interventional
radiology. We also aimed to investigate the relationship between serum
adiponectin levels and histopathological tissue Cerb-B2 receptor status.

Methods

This study was conducted in compliance with the Good Clinical Practice
guidelines and the ethical principles stated in the Declaration of
Helsinki, and was approved by the Ethical Committee of University of
Health Sciences Turkey, istanbul Training and Research Hospital under
report numbered 469. Sixty-eight women with signs of breast cancer
who had been treated in the Surgery Department of University of Health
Sciences Turkey, istanbul Training and Research Hospital between
February 2012 and February 2013 were enrolled into our study. All the
patients gave written consent to participate in the study. Nine of them
were excluded either because they were misdiagnosed or laboratory
results were inconsistent. Breast cancer diagnosis was based on biopsy
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results. Serum samples after 8 hours of fasting had been obtained from
the patients during their stay in the hospital. Demographic data of the
patients were obtained from the patients’ file. Weight, height and waist
circumference were measured at the time of blood withdrawal. Blood
tests ordered by the physician were ran and serum samples were later
stored at -80°C.

Forty-seven healthy women, without known breast cancer confirmed by
mammo-ultrasonography, comprised our control group. Serum samples
were collected in the ambulatory clinic and later frozen until analysis.

Exclusion criteria for the patient group were as follows:

1. Patients already diagnosed with malignant disease other than
breast cancer

2. Patients who received any form of cancer therapy (surgery,
radiotherapy, chemotherapy)

3. Biopsy result rejected the diagnosis of breast cancer

A total of 59 patient and 47 control samples were defrosted and in turn
ran using the Human Adiponectin ELISA (Hangzhou Easthiopharm Co.
Ltd.) on June the same year (Cat. No: CK-E10871). Reference ranges for
women were defined as 2-30 mg/L, with an analytical range of 0.2-
60 mg/L and LoD of 0.11 mg/L. Insulin levels were measured by the
ECLIA method using DXI 800 (Beckman-Coulter Inc., USA). Fasting serum
glucose (FSG), total cholesterol, triglyceride, high density lipoprotein-
cholesterol (HDL-C) and low density lipoprotein-cholesterol (LDL-C) levels
were measured by photometric method using commercial reagents
on AU 2700 (Beckman-Coulter Inc., USA). Menopausal statuses of the
patients were determined by combining the data of age at diagnosis,
FSH and luteinizing hormone measurements or menstruation history in
the patient records.

Insulin resistance was calculated as homeostatic model assessment for
insulin Resistance (HOMA-IR) using formula:

Glucose (mg/dL) x Insulin (mU/L)
405

HOMA-IR=

BMI was calculated based on the following formula: bodyweight in
kilograms divided by height in metres squared.

CerbB2 immunostaining pattern was noted as a score of 0, 1, 2 and 3;
cases with score 0 and 1 were accepted as negative for overexpression.
Cases with score 3 alone and score 2, but with verified positivity for
overexpression by an in situ hybridisation method were accepted as
positive.

Statistical Analysis

Statistical data was analysed using SPSS 15.0 for Windows. For comparing
two independent groups, Student t-test was used for normally
distributed variables and Mann-Whitney U for non-Gaussian distributed
variables. For comparing more than two independent groups, One-Way
ANOVA test was used for normally distributed variables and Kruskal-
Wallis test for non-Gaussian variables. Sub-group analyses were
performed using Tukey’s test for parametric and Mann-Whitney U test



for non-parametric tests and Bonferroni correction was implemented.
The Spearman Correlation method was used for non-parametric tests.
Factors that increase the risk for breast cancer were evaluated using
Logistic Regression Forward method. For all comparisons, a level of
p<0.05 was considered statistically significant.

Results

Demographic and laboratory data were compared in Table 1.
Adiponectin but not HOMA-IR was found to be significantly lower in the
patient group compared to the control group (p=0.020; Table 1, Figures
1,2). Neither HOMA-IR nor adiponectin proved to be correlated with any
of the parameters shown on Table 2 in the patient and control groups
(p=0.061, p=0.468). HOMA-IR was positively correlated with FSG, insulin
and BMI in the patient group and age, FSG, insulin, triglyceride and BMI
in the control group (Table 2).

Adiponectin was significantly lower in the premenopausal group
compared to the postmenopausal group (p=0.015). We evaluated the
groups with respect to the menopausal status, comparing adiponectin

Table 1. Demographic information and biochemical parameters of
the patient and control groups

Patients (n=59) Controls (n=47)

Mean % SD Mean £ SD p
Age (year) 52.49+13.81 49.91£9.76 0.267
BMI (kg/m?) 27.92+5.45 28.46+4.45 0.277
FSG (mg/dL) 110.81+43 .42 94.0+8.98 0.096
Insulin(mU/L) 7.02£5.11 9.21£5.27 0.008
Total cholesterol (mg/dL) 209.75%43.77 220.91£47.84 0.214
Triglyceride (mg/dL) 131.36%74.75 120.49+50.75 0.834
HDL-C (mg/dL) 53.32£15.76 59.84+14.88 0.023
LDL-C (mg/dL) 131.64+40.72 136.89+39.82 0.288
Adiponectin (mg/L) 5.18+2.61 6.45+3.94 0.020
HOMA-IR 1.99+1.72 2.17£1.32 0.131

FSG: Fasting serum glucose, BMI: body mass index, HDL-C: high density lipoprotein-
cholesterol, LDL-C: low density lipoprotein-cholesterol, HOMA-IR: homeostatic model
assessment for insulin resistance, SD: standard deviation

Adiponekiin 95% CI
N

“ 1

T T T T
Pr: P I P P | Pre P | Post P |
patients (N=36) patients (N=23) controls (N=22) controls (N=25)

Figure 1. Plot graph showing distribution of serum adiponectin levels
through sub-groups according to menapausal status, N =59; N =47

patients controls

Cl: Confidence interval
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and BMI values. In the patient group, BMI was significantly higher in
the postmenopausal group compared to the premenopausal group
(p=0.008; Figure 3, Table 3).

Discussion

Current research on breast cancer, mainly focuses on early diagnosis,
treatment and detection of relapses. Early diagnosis in breast cancer is
life-saving and significant for public health.

HOMA.IR 95% CI
»
It

”
i

Pr pausal Post pausal P pausal Post pausal
patients (N=36) patients (N=23) controls (N=22) controls (N=25)

Figure 2. Plot graph showing distribution of HOMA-IR values N
=47

controls

59;

patients

HOMA-IR: Homeostatic model assessment for insulin resistance, Cl: confidence interval

Table 2. Correlation of studied parameters with adiponectin and
HOMA-IR values in the patient and control groups

Adiponectin :‘IROMA-
r p r p
HOMA-IR 0.245 0.061 = =
Age (year) 0.139 0.292 0.085 0.523
FSG (mg/dL) 0.206 0117 0497  <0.001
) Insulin (mU/L) 0.227 0.084 0.945 <0.001
Patients
=59 T cholesterol (mg/dL) ~ -0.020  0.883  -0.023  0.865
Triglyceride (mg/dL) 0.097 0.465 0.116 0.381
HDL-C (mg/dL) 0.020 0.883 -0.004  0.973
LDL-C (mg/dL) -0.021 0.877  -0.049 0712
BMI (kg/m?) 0.075 0.573 0.265 0.043
HOMA-IR -0.111 0.468 = =
Age (vear) 0.163 0284 0329  0.027
FSG (mg/dL) 0.073 0.635 0.411 0.005
Insulin (mU/L) -0.147 0.334 0.977 <0.001
ﬁ’gg' T. cholesterol (mg/dl) 0166 0275  0.061  0.690
Triglyceride (mg/dL)  0.031 0.839 0441  0.002
HDL-C (mg/dL) 0.046 0765  -0.175  0.249
LDL-C (mg/dL) 0.252 0095  -0.101  0.509
BMI (kg/m?) 0.046 0764 0470  0.001

T.cholesterol: Total cholesterol, FSG: fasting serum glucose, BMI: body mass index,
HDL-C: high density lipoprotein-cholesterol, LDL-C: low density lipoprotein-cholesterol,
HOMA-IR: homeostatic model assessment for insulin resistance
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Adiponectin but not HOMA-IR was found to be lower in the patients
compared to controls (p=0.020; Table 1). This finding has actually been
proven in several studies up-to-today (11-13), and was a result that we
expected.

Previous studies have shown that BMI values are associated with
postmenopausal breast cancer risk. In fact, Ahn et al. (14) hypothesised
that weight gain during the adult life is associated with increased risk for
postmenopausal breast cancer. More recent studies have also shown a
significant increase in breast cancer risk after weight gain (15), especially
in postmenopausal women (16,17). In our study; however, we found no
significantly high BMI values in the postmenopausal patients compared
to controls (p=0.822; Table 3).

Triglyceride levels in the controls seem to be correlated with HOMA-IR;
however, in the patient group they were discordant. HOMA-IR was well
correlated with BMI in both groups (Tables 2, 4).

There was a prominent difference in BMI values between the pre-
and postmenopausal groups, which may result from the significant
difference in age between these groups (Table 3).

Studies show some disorders associated with adiponectin such as
obesity and insulin resistance (13,18,19). BMI, used widely as a measure

BMI95% O
¥

8
1

Pri P | Post p | Pr pausal Post P I
patients (N=36) patients (N=23) controls (N=22) controls (N=25)

Figure 3. Plot graph of BMI values, Npatients=59; Ncontrols=47

BMI: Body mass index, Cl: confidence interval

of obesity, is well documented (6,13). Low levels of serum adiponectin
and increased insulin resistance together with increased BMI have
already been shown in breast cancer patients in some studies (13,20,21).
However, none of the parameters investigated in our study including
BMI and HOMA-IR was found to be correlated with adiponectin (Table 4).

Korner et al. (12) have also concluded that adiponectin levels in breast
cancer patients were lower irrespective of age, BMI, parity, insulin or
family history. When we specifically consider the postmenopausal group,
adiponectin levels were lower in the patients. In fact, in this group, we
found that lower serum adiponectin and higher age are risk factors for
postmenopausal breast cancer (Table 5).

Another surprising result in the postmenopausal group was that HOMA-
IR values were significantly lower in the patients (p=0.016; Table 5).

In a review of a prospective study conducted by Endogenous Hormones
and Breast cancer Collaborative Group (Key et al.) (22), relative risk (RR)
for breast cancer was calculated in postmenopausal women with respect

Table 3. Comparing p values of adiponectin and body mass index
values with respect to the sub-groups

Table 4. Correlation of adiponectin with body mass index in the postmenopausal group

Correlations

Correlation coefficient
BMI Sig. (2-tailed)
N
Correlation coefficient
Sig. (2-tailed)
N

Spearman’s rho IR

Correlation coefficient
Sig. (2-tailed)
N

Adiponectin

Premenopausal Postmenopausal
(n=52) (n=54)
Adiponectin (mg/L) 4.914+2.09 6.4943.99 0.015
Adiponectin BMI
p p
Pos.tmenopausal 0.642 0.008
patient
Premenopausal Premenopausal 0830 0.358
patient control
Postmenopausal 0.006 0.015
control
Premenopausal 0.997 0.329
Postmenopausal  control
patient
Postmenopausal 0143 0.822
control
Premenopausal Postmenopausal 0147 0.115
control control
BMI: Body mass index
BMI IR Adiponectin
1.000 0.4217%* 0.010
0.003 0.945
48 48 i
0.421%% 1.000 0.037
0.003 - 0.804
48 48 -
0.010 0.037 1.000
0.945 0.804
48 48 48

**: Correlation is significant at the 0.01 level (2-tailed), BMI: body mass index, IR: interventional radiology, Sig.: significance
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to BMI tertiles. In addition to oestradiol, some other steroid hormones
and sex hormone binding globulin (SHBG) have also been assayed
(23). Calculating RR adjusting for the results of these tests yielded less
significant increased risk in the high-BMI group. This raises the idea that
oestrogens might play a major role in postmenopausal breast cancer
risk rather than obesity.

To investigate the difference in adiponectin serum levels between
patients and controls, we set three intervals for adiponectin
concentration to see if there was a significant trend toward patients
in the low adiponectin group. However, this did not yield a significant
difference between the groups (Table 6; p<0.325).

Histopathologic Cerb-B2 expression in breast cancer patients was not
associated with serum adiponectin-to-BMI ratio. Cubukcu et al. (24)
found no associations between adiponectin histochemical expression
and prognosis. Karaduman et al. (9) also conducted similar research with
tissue adiponectin levels to find similar results in Turkish population.
Our results are one of the very few of its kind in a Turkish population
(Table 7).

For the postmenopausal group, the difference in adiponectin levels
between patients and controls was more significant. Therefore, we
calculated the area under the curve (AUQ) for breast cancer risk and
adiponectin levels; a concentration below 4.46 mg/L had 70% AUC, 80%
specificity and 52% sensitivity for breast cancer. We wanted this test to
have a high sensitivity at maximum AUC. However, it was quite low. This
is only a preliminary model and we believe that this study could provide
more reliable outcome for clinical use if it will be repeated with higher
number of samples (Figure 4).

Table 5. Mann-Whitney U test of the mean values in the postmenopausal group. N

BMI Age TG TC
z -0.341 -4.163 -0.898 -0.237
p 0.733 0.000 0.369 0.812
OR - 1.206 (1.07-1.35)
<0.001

Aksoy et al. Lower Serum Adiponectin in Breast Cancer

A review on use of adiponectin as a routine clinical biomarker, suggests
that hypoadiponectinemia, a serum level of <4 mg/L, is associated with
several diseases including postmenopausal breast cancer, although
not specifically (19). A recent meta-analysis concludes that pre and
postmenopausal breast cancer patients have significantly lower serum
adiponectin levels compared to controls and that adiponectin may serve
as a biomarker of breast cancer risk and help to identify subjects at high
risk for breast cancer development (25).

We found no significant difference in triglyceride levels between the
patient and control groups, which is in line with the results of a recent
meta-analysis (26). A cohort study of 3537 cases showed relatively lower
HDL-C, LDL-C and total cholesterol levels in breast cancer patients with
age stratification. LDL-C and total cholesterol levels were still lower in
the patient group compared to the controls (27). In our study, HDL-C
levels were lower in the patient group compared to the controls.
However LDL-C levels did not show a significant difference.

A drawback of our study was that it lacked serum levels of oestradiol,
SHBG and other steroid hormones. For this reason, it is challenging to
tell if the increase in breast cancer risk associated with increasing BMI
values was a result of the oestradiol levels.

The second drawback of the study was the lack of parity data. Increased
parity has been reported to be associated with increased breast
cancer risk. We also did not collected data on age at menarche, age
at menopause and age at first labour. Finally, the difference in age
between postmenopausal patients and controls might be a reason for
the significant difference in adiponectin (Table 5).

patients— 23> Neontrols =22
HDL LDL FSG HOMA-IR Adiponectin
-1.239 -0.527 -1.591 -2.404 -2.322
0.215 0.599 0.112 0.016 0.020
0.843 0.755
(0.49-1.44) (0.59-0.97)

TC: Total cholesterol, FSG: fasting serum glucose, BMI: body mass index, HDL: high density lipoprotein, LDL: low density lipoprotein, HOMA-IR: homeostatic model assessment for insulin

resistance, OR: odds ratio, TG: triglyceride

Table 6. Distribution of the patient and control groups by adiponectin levels

Group
Patient
n % of row
3-5.9 mg/L 45
Adiponectin 6-8.9 8
9 and above 6

Control

% of row p

34 43.0 0.325
3 27.3

8 57.1

Table 7. Comparison of serum adiponectin/body mass index (mg ¢ m?/ kg ¢ L) levels in sub-groups of breast cancer classified according to

histopathological examination of CerbB2 immunostaining pattern, N

CerbB2 negative (N=42)
Adiponectin/BMI (mg « m?/kg * L) 0.149 (0.127-0.210)

BMI: Body mass index

patienls_

CerbB2 positive (N=10) p
0.174 (0.138-0.250) 0.390
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Figure 4. Plot of serum adiponectin levels in postmenopausal group,
paiens=235 Negnuros=25 (AUC: 70%)

AUC: Area under the curve

controls

Conclusion

The postmenopausal patients showed significantly lower levels of serum
adiponectin than the controls (Figure 1, Table 5). Our results also support
previous studies that this significant difference exists irrespective of
BMI (Table 4). Although the number of samples was not sufficient,
we calculated a serum adiponectin level of 4.6 mg/L, below which
postmenopausal cases would be more likely to have breast cancer, and
this model provided a reasonable AUC with great specificity. However,
the sensitivity of this model was quite low (Figure 4).

Although breast cancer has been shown in several studies to be
an obesity-related disease (7,8,11), our study found no significant
correlation with HOMA-IR, BMI or with any of the other parameters.
Values of HOMA-IR and BMI were not found to be higher in the patient
group compared to the controls (Table 7); in fact, patients had lower
HOMA-IR compared to controls in the postmenopausal group. Cerb-B2
expression was not associated with serum adiponectin.

We concluded that lower adiponectin and higher age at diagnosis are
risk factors for postmenopausal breast cancer. Although an analysis by
comparing the tertiles of adiponectin against the patient and control
groups yielded no significant difference, a level of serum adiponectin
below 4.46 mg/L may be associated with breast cancer risk. We think that
if parameters like waist circumference, serum oestradiol level, parity,
age at menarche, age at first labour, including histological and imaging
findings (magnetic resonance, mammography, ultrasonography,
positron emission tomography, etc) are properly evaluated with a larger
sample size, more distinctive results may be achieved, fortifying the
value of serum adiponectin levels in the early diagnosis of breast cancer.
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ABSTRACT

0z

Introduction: To evaluate the association

Methods: In this retrospective and comparative case series, a
total of 137 patients who had undergone endometrial biopsy
due to various causes were included. Forty-eight of these
patients were diagnosed with EP and classified as the patient
group. Eighty-nine patients were diagnosed with proliferative/
secretory endometrium and classified as the control group.
The groups’ PCT, NLR, PLR and MLR values were compared as

statistically.

Results: There was no significant difference between the EP
and control groups in terms of the NLR, PLR and MLR and the

PCT value.

Conclusion: This is the first study in the literature evaluating
the relationship between NLR, PLR and MLR and PCT value and
EP. Further large-scale studies are essential to determine the

exact role of NLR, PLR and MLR and PCT value on EPs.
Keywords: Endometrial diseases, polyps, blood cell count

Introduction

Endometrial polyp (EP) is a frequent disease of the endometrium,
characterised by a localised hyperplastic over growth of endometrial
glands and stroma around a vascular core and the presence of
inflammatory cells in the stroma (1). Although the etiopathogenesis
has not been fully elucidated, oestrogen and progesterone, apoptosis,
growth factors, metabolism and ageing, selective oestrogen receptor
modulators, hormone replacement therapy, Ki-67 and also endometrial
inflammation may play a role in its etiopathogenesis (2,3).

between
endometrial polyp (EP) and inflammatory markers such as
neutrophil/lymphocyte ratio (NLR), platelet/lymphocyte ratio
(PLR), monocyte/lymphocyte ratio (MLR) and plateletcrit (PCT).

=iidm Address for Correspondence/Yazisma Adresi: Anil Turhan Cakir MD, Zonguldak Maternity and Child Health Hospital,

Amag: Endometriyal polip (EP) ile notrofil/lenfosit orani (NLO),
platelet/lenfosit orani (PLO), monosit/lenfosit orani (MLO)
ve plateletkrit (PCT) gibi enflamasyon belirtecleri arasindaki
iliskiyi degerlendirmektir.

Yontemler: Bu retrospektif karsilastirmali olgu serisine,
cesitli nedenlerle endometriyal biyopsi yapilan toplam 137
hasta dahil edildi. Bu hastalarin 48'i EP tanisini alarak hasta
grubu olarak siniflanirken 89 hasta proliferatif/sekretuvar
endometrium tanisi alarak kontol grubu olarak sinifland.
Gruplarin NLO, PLO, MLO ve PCT degerleri istatistiksel olarak
karsilastirildi.

Bulgular: EP ve kontrol gruplari arasinda NLO, PLO, MLO ve PCT
degerleri acisindan anlaml fark saptanmadi.

Sonu¢: Bu calisma; NLO, PLO, MLO ve PCT degerleri ile EP
arasindaki iliskiyi irdeleyen ilk calismadir. NLO, PLO, MLO ve
PCT degerlerinin EP’'deki roliinu belirlemek icin genis katilimli
calismalara ihtiyag vardir.

Anahtar Kelimeler: Endometriyal hastaliklar, polipler, kan
hiicresi sayimi

Although many EPs are asymptomatic, abnormal uterine bleeding is the
most common symptom of EP. Even though transvaginal ultrasonography
(TVUSG) provides reliable data for the diagnosis of EP, hysteroscopy is the
gold standard diagnostic procedure that is also simultaneously used for
treatment.

Neutrophil/lymphocyte ratio (NLR), platelet/lymphocyte ratio (PLR),
monocyte/lymphocyte ratio (MLR) and plateletcrit (PCT) in peripheral
blood are values that are simple to calculate, have a very low cost and
can reveal the systemic inflammation.
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There is no study in the literature that evaluates the relationship
between NLR, PLR and MLR and PCT value and EP. In this study, we
aimed to investigate the association between symptomatic EPs without
ultrasonographic EP-compatible views and inflammation markers (NLR,
PLR, MLR and PCT).

Methods

In this retrospective and comparative case series, a total of 137 patients
who had undergone endometrial biopsy due to various causes between
June 2017 and March 2019 at Zonguldak Maternity and Child Health
Hospital were evaluated. This study was approved by the Clinical
Research Ethics Committee of Zonguldak Biilent Ecevit University, Turkey
(protocol no: 2019-75-08/05, date: 08.05.2019). Patients’ consent was
not obtained because the study was retrospective. Forty-eight of these
patients were diagnosed with EP and classified as the patient group. EP-
compatible views such as dilated glands filled with proteinaceous fluid
or a hyperechogenic lesion with regular contours were not detected on
ultrasonography prior to the endometrial biopsy. Eighty-nine patients
were diagnosed with proliferative/secretory endometrium and classified
as the control group. Patient with a history of malignancy, pelvic
inflammatory disease, severe liver, kidney and cardiac disease, chronic
inflammatory disease and those who received hormone replacement
therapy were excluded. Patients’ demographic characteristics, pathology
results and laboratory values were extracted from the automation system
of the hospital. PCT, neutrophil count, lymphocyte count, monocyte
count, platelet count values were obtained from complete blood cell
count parameters within a month before the endometrial biopsy. PLR
value was calculated by dividing the platelet count by the number of
lymphocytes. NLR value was calculated by dividing the neutrophil count
by the number of lymphocytes and MLR value was calculated by dividing
the monocyte count by the number of lymphocytes. The groups’ PCT,
NLR, PLR and MLR values were compared statistically.

Statistical Analysis

IBM SPSS 22.0 (IBM SPSS Statistics, IL, USA) was used for all the statistical
analyses. Data distribution was determined using the Kolmogorov-
Smirnov test. Continuous variables were expressed as means + standard
deviations and categorical variables as frequencies and percentages.
Continuous variables were compared by an independent sample t-test
or Mann-Whitney U test. p<0.05 was considered significant for all the
tests.

Results

The mean age of the 48 patients diagnosed as EP was 45.5+£8.9 and
the mean age of the 89 patients diagnosed as proliferative/secretory
endometrium was 43.4£6.3. There was no significant difference in the
terms of age between the two groups (p=0.158). Endometrial biopsy was
performed in 39 patients with abnormal uterine bleeding, 3 patients
with postmenopausal increased endometrial thickness, 4 patients with
endometrial irregularity and 2 patients with postmenopausal bleeding
in the EP group. In the control group, all the patients had undergone
endometrial biopsy due to abnormal uterine bleeding. The blood
cell count data of the EP and control groups are shown in Table 1.
Neutrophil, lymphocyte, monocyte and platelet count of the groups
were not significantly different. NLR, PLR and MLR of the EP group was
2.3241.46, 137.14£66.40 and 0.20+0.13 and in the control group was
2.72%3.58, 135.05£62.44 and 0.20%0.26, respectively. The PCT value in
the EP group was 0.22+0.05 and in the control group was 0.22+0.05.
There was no significant difference between the two groups in terms
of the NLR, PLR and MLR and PCT value (p=0.458, p=0.856, p=0.995,
p=0.963) (Table 1).

Discussion

EP is one of the causes of abnormal uterine bleeding. They are usually
benign, but can have premalignant or malignant tissue variations. Polyps
are rare before 30 years and peak in the postmenopausal period (4).
Increased fibrotic tissue compared to the normal endometrium, thick-
walled blood vessels and inflammatory cells like polymorphonuclear
leucocytes, lymphocytes and plasma cells in the stroma are pathologic
features of EP (1).

The etiopathogenesis of EP remains unclear. Some studies reported
that cytokines like cyclooxygenase, interferon-gamma, aromatase and
matrix metalloproteinases can cause EP by causing angiogenesis and
cell proliferation (5,6). Some investigators showed that EP is formed as a
result of an imbalance in the expression of oestrogen and progesterone
receptors (7,8) and deficient apoptosis through the loss of the regulation
of Bcl-2 and Ki-67 (9,10). The endometrial inflammatory state can stop
the apoptosis in the endometrium and may cause EPs. Endometritis,
endometriosis, adenomyosis are examples of pro-inflammatory states

).

NLR, PLR, MLR and PCT are systemic inflammatory response markers
and are associated with several diseases such as peripheral vascular

Table 1. Neutrophil, lymphocyte, monocyte, platelet and PCT count, NLR, PLR and MLR values in the endometrial polyp and control groups

Endometrial polyp

Neutrophil (uL) 0.36+0.14
Lymphocyte (uL) 2.13%0.91
Monocyte (ul) 4.11£2.07
Platelet (K/uL) 250.21+66.10
PCT (%) 0.22£0.05
NLR 2.32+1.46
PLR 137.14166.40
MLR 0.20£0.13

Control group p

0.35%0.15 0.294
2.06%0.70 0.635
4.72+1.73 0.805
254.20+£62.10 0.728
0.22£0.05 0.963
2.72+3.58 0.458
135.05+62.44 0.856
0.20£0.26 0.995

PCT: Plateletcrit, NLR: neutrophil/lymphocyte ratio, PLR: platelet/lymphocyte ratio, MLR: monocyte/lymphocyte ratio
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disease, coronary artery disease, malignancies, rheumatoid arthritis and
ulcerative colitis (11-15).

Recurrent pregnancy loss is defined as 3 consecutive pregnancy
losses prior to 20 weeks of gestation. The aetiology of 50% of recurrent
pregnancy loss is unexplained, but inflammation and coagulation
disorders play a significant role. In a study with 208 patients who had 2
or more first trimester spontaneous abortions; white blood cell, platelet,
lymphocyte and neutrophil count, red cell distribution width, PCT and
NLR in the recurrent pregnancy loss group were significantly higher than
in the control group (16).

Nasal polyp is characterised by progressive inflammation with
eosinophil, T-cell, neutrophil and plasma cell. The study by Atan et al.
(17) included 105 patients diagnosed as nasal polyp. In the nasal polyp
group, the mean NLR value was significantly (p=0.001) higher than in
the control group, while there was no significant difference in the mean

PLR value.

Endometriosis is identified using ectopic endometrial tissue. It is a
chronic inflammatory condition associated with findings related to
inflammation like dyspareunia, dysmenorrhoea and chronic pain. Aydin
(18) (187 patients), Kim et al. (19) (219 patients) and Yavuzcan et al. (20)
(33 patients) reported that there is no relationship between NLR and
endometrioma. On the other hand, in studies by Cho et al. (21) including
231 patients and Tokmak et al. (22) including 467 patients, NLR was
found to be elevated in endometriosis cases. Furthermore, in Aydin’s
(18) study, PLR value in the endometrioma group was higher than in the
benign cyst group, but in another study (23), there was no difference in
PLR value between the two groups.

EP typically appears as cystic spaces corresponding to dilated glands
filled with proteinaceous fluid or a hyperechogenic lesion with regular
contours on TVUSG. EP can also be seen as a focal mass or nonspecific
thickening. These findings are not specific to EP. The addition of power
Doppler can enhance the diagnostic efficacy of TVUSG. Saline infusion
sonography improves the diagnostic accuracy. Hysteroscopic-guided
biopsy provides the highest sensitivity and specificity for the diagnosis
of EP (24). Although blind endometrial biopsy has a high sensitivity
and positive pressure ventilation, this technique can cause polyp
fragmentation and the inaccurate diagnosis of EP (25).

EPs are generally asymptomatic. In a population-based Danish study,
EP was significantly more frequent in asymptomatic women compared
to women with abnormal uterine bleeding (26). Abnormal uterine
bleeding is the most common symptom for the symptomatic EP (24).
In a study by Kanthi et al. (27), 75.6% of premenopausal women and
47.7% of postmenopausal women with polyps had abnormal uterine
bleeding. In another study, 20% of postmenopausal women with polyp
and 76.3% of premenopausal women were symptomatic with abnormal
uterine bleeding (28).

In our study, we evaluated the association between the NLR, PLR and
MLR and PCT value and symptomatic EP without ultrasonographic
EP-compatible views. These patients were diagnosed by endometrial
biopsy, but blind endometrial biopsy is inaccurate in diagnosing EP. If
we could find a significant relationship between the two groups; NLR,

364

PLR and MLR and PCT value, which are simple to calculate and cheap,
could have been effective in evaluating the diagnosis of EP before biopsy
Thus, additional tests such as saline infusion sonography, Doppler
ultrasonography and hysteroscopy before blind biopsy can be done.

Conclusion

There are inconsistent conclusions in the literature about NLR, PLR
and MLR and PCT value in various diseases. Also, to the best of our
knowledge, this is the first study in the literature appraising the
association between NLR, PLR and MLR and PCT value and EPs. In our
study, there was no significant difference between the symptomatic EPs
without ultrasonographic EP-compatible views group and the control
group in terms of the NLR, PLR and MLR and PCT value. Further large-
scale studies are essential to determine the exact role of NLR, PLR and
MLR and PCT value on EPs.
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Siddetli Periodontitisli Hastalarda Ventrikiiler Repolarizasyon Ozelliklerinin Yeni
Elektrokardiyografik Parametrelerle Degerlendirilmesi
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ABSTRACT

0z

Introduction: Ventricular arrhythmic predictors in severe
periodontitis may be linked with cardiovascular events and
the sudden death risk. In this study, we evaluated certain
electrocardiographic (ECG) ventricular arrhythmic predictors in
patients with severe periodontitis.

Methods: ECG parameters of 72 patients diagnosed with severe
periodontitis, which are indicative of ventricular arrhythmia,
were examined, and these parameters were compared with the
control group.

Results: Compared to the control group, QT interval (QT)
(p=0.014), corrected QT (QTc) (p<0.001), QT dispersion (QTd)
(p<0.001), QTdc p<0.001), JT interval (p=0.012), JTc interval
(p<0.001), T peak and end interval (Tp-e) (p<0.001), Tp-e/
QT ratio (p<0.001), Tp-e/QTc ratio (p<0.001), Tp-e/JT ratio
(p<0.001) and Tp-€/JTc ratio (<0.001) were found to be higher
in patients with severe periodontitis.

Conclusion: Our study showed that arrhythmic ECG markers
were significantly prolonged in patients with severe
periodontitis. In future extensive prospective studies, we think
that these arrhythmic predictors should be evaluated to predict
malignant arrhythmias.

Keywords: Arrhythmia, electrocardiography, periodontitis, JTc
interval, Tp-e/QTc ratio

There

Amacg: Siddetli periodontitiste ventrikiiler aritmik prediktorler
kardiyovaskiiler olaylar ve ani oliim riski ile iliskili olabilir.
Bu calismada siddetli periodontitisli hastalarda bazi
elektrokardiyografik (EKG) ventrikiler aritmik prediktorler
degerlendirilmistir.

Yontemler: Siddetli periodontitis tanisi alan 72 hastanin,
ventrikiiler aritminin gostergesi olan EKG parametreleri
incelendi ve bu parametreler kontrol grubuyla karsilastirildi.

Bulgular: Kontrol grubu ile karsilastirildiginda, siddetli
periodontitisli hastalarda QT arahigi (p=0,014), dizeltilmis QT
aralhigi (QTc) (p<0,001), QT dagilim araligi (QTd) (p<0,001), QTdc
araligi p<0,001), JT araligi (p=0,012), JTc arahgl (p<0,001), T
tepe ve bitis araligi (Tp-e) (p<0,001), Tp-e/QT orani (p<0,001),
Tp-e/QTc orani (p<0,001), Tp-e/JT orani (p<0,001) ve Tp-e/|Tc
orani (<0,001) daha yiiksek bulundu.

Sonug: Arastirmamiz, siddetli periodontitisli hastalarda
aritmik  EKG  belirteclerin  anlamli  sekilde uzadigini
gostermistir. Gelecekteki kapsamli prospektif calismalarda,
bu aritmik belirleyicilerin malign aritmileri 6ngérmek icin
degerlendirilecegini distintyoruz.

Anahtar Kelimeler: Aritmi, elektrokardiyografi, periodontitis,
JTc araligi, Tp-e/QTc orani

is consistent and potent epidemiological

evidence that

Periodontitisisa chronicinflammatory periodontal disease that gradually
destroys the supporting structures of the teeth, affecting approximately
50% of the adult population (1). The harmful influences of periodontitis
are not only restricted to the oral cavity, but it also affects general health
(2). Classification of periodontitis is based on stages defined by the

severity, complexity, and distribution (Table 1).
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periodontitis increases the risk of cardiovascular disease [(CVD); for
example, atherosclerosis with different mechanisms] (5).

Electrical changes in the heart throughout ventricular repolarisation
can cause fatal rhythm disturbances (6). Myocardial depolarisation and
repolarisation have been assessed using various methods. QT interval
(QT), QT dispersion (QTd) and corrected QT (QTc) have been linked with
ventricular arrhythmic conditions and sudden death (7).
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In recent years, JT, JTc, T peak and end interval (Tp-e) and Tp-e/QT
and Tp-e/QTc proportions have also shown to be different parameters
indicating fatal ventricular arrhythmias (8).

In this study, we aimed to explore the influence of severe periodontitis
on cardiac ventricular arrhythmic abnormalities.

Methods

Study Population

Electrocardiogram (ECG) recordings of 72 patients with periodontitis who
were received in the University of Bolu Abant izzet Baysal Department
of Periodontology between July 2018 and December 2018 were cross-
sectionally analysed and compared with controls. The study was
conducted after obtaining ethical approval from the Bolu Abant izzet
Baysal University Ethics Committee (decision number: 2019/264, date:
21/11/2019).

The study was conducted in compliance with the ethical principles
according to the Declaration of Helsinki.

Patients were diagnosed as having periodontitis or were declared to be
periodontally healthy based on the criteria proposed by the International
Workshop for the Classification of Periodontal Diseases and Conditions
in 2017 (1). All patients agreed to participate in the study and gave their
written informed consent.

Exclusion Criteria

Participants with a history of diabetes, smoking, hypertension,
hyperlipidaemia, structural heart disease, atherosclerotic CVDs (coronary
artery disease, etc), ejection fraction <50%, electrolyte imbalances, liver
failure, thyroid disorders, renal failure, malignancies, chronic lung
disease, or any other systemic illness were excluded. Besides, patients
over 45 years old were excluded because of the reduced risk of an
arrhythmic event with ageing. Participants with a history of ventricular
arrhythmias, atrial fibrillation (AF), and those having left-axis deviation,
ST-segment depression, and hypertrophic findings on ECG were also
excluded, because of the possible influences of these ECG differences on
the computed ECG parameters.

Table 1. The 2017 workshop on the classification of periodontal
and peri-implant diseases and conditions (1)

Stages: Based on the severity (3) and complexity of management (4)

Stage | Initial periodontitis

Stage Il Moderate periodontitis

Stage IlI Severe periodontitis with potential for additional tooth loss
Stage IV Severe periodontitis with potential for loss of the dentition

Table 2. General characteristics of the study groups

Severe periodontitis

Baseline characteristics
Mean * SD (n=72)

Age (years) 35.4+6.7
Male/female 56/16
BMI 255134

BMI: Body mass index, SD: standard deviation

inanir et al. Electrocardiographic Parameters in Severe Periodontitis

Electrocardiography

The 12-lead ECG was recorded with the Nihon Kohen Cardiofax ECG-
1950 VET device. Two cardiologists, blinded to the data, performed the
ECG measurements and calculations manually with the TorQ 150 mm
digital caliper LCD device. QT interval was measured, beginning from
the initiation of the QRS duration to the end of the T wave. JT interval
was measured from the end of the QRS complex to the end of the T
wave. QTd was defined as being the difference between the maximum
and minimum QT intervals measured at different leads. The Tp-e range
is the range from the peak of the T wave to the end of the T wave. QTc,
QTdc and JTc were calculated using the Bazett’s formula (QTc= QT/y/RR)
(9). Besides, the rates of these intervals calculated, the differences
between intra-observer and inter-observer measurements were below
5 percent.

Statistical Analysis

Analyses were conducted using the SPSS 21.0 Statistical Package Program
for Windows (SPSS Inc, Chicago, Illinois, USA). Mean + standard deviation
was used for quantitative variables, and numbers and percentages were
used to express qualitative variables. In independent groups, the chi-
square test was used for qualitative variables, and the Student t-test was
used for quantitative variables. A p value less than 0.05 was considered
statistically significant.

Results

The baseline characteristics of the study and control groups were similar
(Table 2).

Compared to the control group, QT interval (376.7£21.4 vs. 362.3+27.0
ms, p=0.014), QTc (404.4+24.2 vs 381.0+16.7 ms, p<0.001), QTd
(26.5£11.2 vs. 18.0£5.9 ms, p<0.001), QTdc (28.6+12.0 vs 18.9+5.7
ms, p<0.001), JT interval (293.0439.2 vs 272.4+27.2 ms, p=0.012),
JTc interval (312.9422.6 vs 286.1£18.3 ms, p<0.001), Tp-e interval
(106.9+£12.0 vs. 73.6£7.4 ms, p<0.001), Tp-e/QT ratio (0.28£0.03 vs
0.20+0.03, p<0.001), Tp-/QTc ratio (0.27+0.04 vs 0.19+0.02, p<0.001),
Tp-e/JT ratio (0.37+0.05 vs 0.27%0.03, p<0.001) and Tp-e/JTc ratio
(0.34+0.04 vs 0.26+0.03, p<0.001), were found to be higher in patients
with severe periodontitis (Table 3), (Figure 1).

Discussion

In our study, we showed that periodontitis is significantly linked with
arrhythmic predictors. To the best of our knowledge, there is no other
study investigating cardiac ventricular markers in periodontitis patients.

Periodontitis is an increasing epidemic health problem that has been
thought to be a risk factor for myocardial infarction (10). Although

Control group

Mean * SD (n=72) 7

33.516.4 0.222
46/26 0.200
25.313.2 0.842
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Table 3. Electrocardiographic findings of the study population

Severe periodontitis
Mean + SD (n=72)

Heart rate (bpm) 70.4%13.7
QT ms 376.7+21.4
QTc ms 404.4124.2
QTd ms 26.5+11.2
QTdc ms 28.6112.0
QRS ms 94.8£10.2
JTms 293.0£39.2
JTc ms 312.9122.6
Tp-e ms 106.9£12.0
Tp-e/QT 0.28+0.03
Tp-e/QTc 0.27+0.04
Tp-e/JT 0.37£0.05
Tp-e/JTc 0.34£0.04

Control group

Mean + SD (n=72) 4
67.5111.6 0.328
362.31£27.0 0.014
381.0+£16.7 <0.001
18.0+5.9 <0.001
18.9+5.7 <0.001
90.6+7.6 0.051
27241272 0.012
286.1£18.3 <0.001
73.6£7.4 <0.001
0.20£0.03 <0.001
0.19£0.02 <0.001
0.27£0.03 <0.001
0.26%0.03 <0.001

Bpm: Beat per minute, ms: millisecond, QT interval: from the beginning of the QRS complex to the end of the T wave, QTc: corrected QT interval, QTd: QT dispersion: the difference
between the maximum and minimum QT intervals, QTdc: corrected QT dispersion, Tp-e: T peak and end interval, T interval (JT): from the end of the QRS complex (J point) to the end of

the T wave, JTc: corrected JT interval, SD: standard deviation

450

400

m Control group
350

m Severe Periodontitis
300 -

250

150 -

100

50 A

- |

T T

QTd (p<0.001)

QTc (p<0.001) JTe (p<0.001)

Tp-e (p<0.001)

Figure 1. QTc, QTd, JTc and Tp-e distributions of the control and severe
periodontitis groups

QTc: Corrected QT interval, QTd: difference between the maximum and minimum QT
intervals, JTc: corrected T interval, Tp-e: T peak and end interval

patients with periodontitis are successfully treated, life-long supportive
careisrecommended for these patients (11). The systematicinflammatory
response leads to endothelial dysfunction, and endothelial dysfunction
also contributes to CVDs (12), especially electrocardiographic anomalies
that are sensitive predictors of lethal coronary heart disease (CHD),
and are significantly linked to subsequent death from CHD (13). In
the literature, Shimazaki et al. (14) showed a relationship between
periodontitis and ECG abnormalities and CVD. Additionally, Im et al.
(15) concluded that AF patients with periodontitis, as representative of
chronic inflammation, were more prone to have arrhythmic events such
as AF, atrial flutter, atrial tachycardia, and any other events than those
without periodontitis.

Studies have shown that the QT, QTc, QTd, QTdc JT, JTc and Tp-e intervals
are a risk predictor for arrhythmia and sudden death (7,8,16-18).
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The QT is affected by the QRS duration (19). QTd has been declared as
an indicator of ventricular arrhythmias (17). Also, an increase in QTd was
found to be related to sudden death (18).

The JT interval is the portion of the QT that only shows repolarisation
(20). The Tp-e range is a relatively new electrocardiographic parameter
showing the entire repolarisation distribution (21,22).

Besides, rates of Tp-e/QTc (23) and Tp-e/JTc (24) have also been found to
be related to malignant ventricular arrhythmias.

Periodontitis has been suggested to cause CVDs in different ways. For
whatever reason, our study showed that these patients were prone to
malignant ventricular arrhythmias. In addition to conventional risk
factors for CVDs, inflammation is also considered as being a probable
risk factor for CVDs.

Conclusion

Our study showed that arrhythmic ECG markers significantly increased
in patients with severe periodontitis.

In future extensive prospective studies, we think that these arrhythmic
predictors should be evaluated to predict malignant arrhythmias.

Automatic methodsare more recommended than manual measurements
(25). Besides, the number of patients in this study may be comparatively
small.
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ABSTRACT

0z

Introduction: When bilirubin attains high levels, it can lead
to different degrees of brain damage. In this study, we aimed
to evaluate the neurodevelopment status of term newborns
treated for hyperbilirubinemia in the neonatal period.

Methods: The study group consisted of 48 children with total
bilirubin >22 mg/dL in the neonatal period. The study group
was compared with 50 healthy children determined as the
control group. Detailed physical examination of all the children
was performed and anthropometric measurements were
taken. Previous hospitalisation data of the study group were
examined, and the socio-demographic data of the parents were
also obtained. All the children underwent neurodevelopmental
screening with the Denver Il Developmental Screening test
(DDST).

Results: No statistically significant difference was found
between the hyperbilirubinaemia group and control group
in terms of the male/female ratio, age, weight, height, body
mass index and prophylactic iron use. Maternal and paternal
demographic data were compared, and there was no significant
difference. The general results of the DDST were compared, and
significant neurodevelopmental retardation was found in the
study group (p<0.001). For both groups, the DDST development
areas were compared; language development (p<0.001) and
fine motor development (p=0.046) were delayed in the study
group. In the receiver operating characteristic curve analysis,
the risk of developmental retardation was found to be higher
in newborns with bilirubin values greater than 23.5 mg/dL
(p=0.009).

Conclusion: Significant hyperbilirubinaemia is an important
risk factor for the retarded child development. Therefore,
developmental screening tests should be performed at regular
intervals for the early detection of developmental delays and
to start the appropriate treatment.

Keywords: Neonatal  jaundice, hyperbilirubinemia,
neurodevelopment, language development, Denver Il

Amag: Bilirubin yiiksek seviyelere ulastiginda farkli derecelerde
beyin hasarinayol acabilir. Bu calismada yenidogan doneminde
hiperbilirubinemi nedeni ile tedavi edilmis term bebeklerin
norogelisim durumlari degerlendirildi.

Yontemler: Calisma grubu olarak yenidogan doneminde
total bilirubini 22 mg/dL’nin tzerinde olan ve term olarak
dogmus 48 cocuk ve kontrol grubu olarak 50 saglkl cocuk
karsilastirildi. Tam cociklarin ayrintili fizik muayenesi yapildi
ve antropometrik ol¢timleri alindi. Calisma grubuna ait eski
yatis verileri incelendi. Anne ve babaya ait sosyo-demografik
veriler sorgulandi. Tim cocuklara Denver Il Gelisimsel Tarama
testi yapildi (DGTT).

Bulgular: Hiperbilirubinemi grubu ve kontrol grubu arasinda
erkek/kiz orani, yas, agirlik, boy, viicut kitle indeksi, profilaktik
demir kullanimi acisindan istatistiksel olarak fark bulunmadi.
Maternal ve paternal demografik veriler karsilastirildiginda
anlamh fark yoktu. DGTT genel sonuclari karsilastirildiginda,
calisma grubunda belirgin norogelisim geriligi saptandi
(p<0,001). Her iki grup DGTT gelisim alanlari karsilastirildiginda
calisma grubunda dil (p<0,001) ve ince motor (p=0,046)
gelisimi geri bulundu. Yapilan receiver operating characteristic
curve analizinde 23,5 mg/dL tizerindeki bilirubin degerlerine
sahip olan yenidoganlarda gelisim geriligi goriilme riski daha
fazla bulundu (p=0,009).

Sonug: Belirgin hiperbilirubinemi cocugun gelisimi acisindan
onemli bir risk faktorudir. Bu nedenle gelisimsel gecikmenin
erken tespiti ve uygun tedaviye baslanmasi icin gelisimsel
tarama testleri diizenli araliklarla yapiimalidir.

Anahtar Kelimeler: Yenidogan sariligi, hiperbilirubinemi,
norogelisim, dil gelisimi, Denver ||
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Introduction

In the first week of life, high bilirubin level is an important indicator
because free hilirubin can cross the blood brain barrier. It is well known
that bilirubin causes serious brain damage when it attains very high
levels. Damage to the central nervous system varies depending on the
bilirubin level. This neurological effect has a broad spectrum, from mild
impacts such as isolated auditory neuropathy, movement disorders,
dystonia, cognitive disorders, mild mental retardation to much more
severe impacts such as severe neuromotor deficits due to acute bilirubin
encephalopathy and auditory sequelae (1-3).

Today, most patients with high bilirubin levels do not experience
neurological damage due to the modern treatment methods and
because patients can benefit more from medical services (4,5). However,
there are few patients who still develop mild neurological damage,
and detecting these patients is critical. Essentially, the population in
which we can make a difference is among patients with little damage.
Therefore, in addition to the hearing assessment, which is usually what
we pay the most attention to during follow-up, neurodevelopmental
screening tests should be carried out diligently (6-8).

In our study, we made a neurodevelopmental evaluation of newborns
with different bilirubin levels. We used the Denver Il Developmental
Screening test (DDST), which included personal-social, fine motor,
language and gross motor assessments.

Methods

This prospective and comparative study was approved by the local ethics
committee (approval number: GOKAEK/2017-550, date: 08.02.2017). All
the participants were informed verbally and in writing about the study
and their written consents were obtained.

Study Groups

The study included two groups: study group and control group. The
study group consisted of 48 cases who were treated for a high bilirubin
(total bilirubin) level (>22 mg/dL) and were born at 38 to 42 gestational
weeks. Seventy-seven patients who were treated in our neonatal
intensive care unit due to hyperbilirubinemia between 2015 and 2016
(>22 mg/dL) were identified. Those who were reachable by phone were
included in the study. The control group consisted of 50 healthy children
who visited our outpatient clinic. Exclusion criteria included preterm
births (<38 weeks), hypoxic delivery, intrauterine growth retardation,
major congenital malformation, hospitalisation for any reason, hearing
problems, any chronic disease and maternal disease during pregnancy.

Detailed physical examinations and neurological examinations of the
children were performed. Weight, height and body mass index (BMI)
of all the cases were recorded. Mothers were asked if they gave their
children iron prophylaxis between 4 and 12 months. Children’s Hearing
tests (Brain stem evoked response audiometry - BERA) were performed.
The hospitalisation files of the children in the study group were
examined and the data were recorded. Socio-demographic data of the
parents was also obtained.

Neurodevelopmental Assessment

DDST was used in the neurodevelopmental evaluation of the patients.
The same paediatrician who had the certificate evaluated all the
children. Denver developmental screening test, which was defined by
Frankenburg and Dodds in 1967, was revised in 1990 as Denver Il. In
our study, we used the version of this test standardised by Yalaz et al.
(9) in 2009.

DDST is applied to 0-6 years old children with a healthy appearance. It
consists of 134 items created to evaluate the ability in 4 developmental
areas according to age: personal-social (21 items), fine motor (33 items),
language (42 items) and gross motor (38 items). The test results in 4
possible evaluations: normal, abnormal, suspicious and non-testable.

Statistical Analysis

The Shapiro-Wilk test was used to perform normality control on
the histogram, Q-Q plot and box plot charts. Data were expressed
as median, minimum, maximum, frequency and percentage. The
measurement variables between the two groups were analysed with the
Mann-Whitney U test. Receiver operating characteristic (ROC) analysis
was performed. Diagnostic tests (sens., Spe., PPV, NPV, Accuracy) and
95% confidence intervals were given. Nominal variables were evaluated
with Yates corrected chi square test with Yates correction and Fisher’s
exact probability tests. Odds ratio values and 95% confidence intervals
were calculated. The limit of significance was taken as p<0.05 and
bidirectional. The analyses were performed using NCSS 10 (2015.
Kaysville, Utah, USA) software program.

Results

This study included 48 newborns with hyperbilirubinaemia and 50
healthy children. There was no significant difference between the
hyperbilirubinaemia and control groups in terms of the female/male
ratio (p=0.54). The average age in the study group was 37.3+8.3 months,
the average weight was 14.8+2.6 kg, the average height was 100.2+7.2
cm, and the average BMI was 14.8£1.1. The mean age in the control
group was 41.7£10.2 months, the average weight was 14.612.2 kg, the
average height was 101.8+6.8 cm, and the average BMI was 14.1+1.1. In
terms of age, weight, height and BMI, no significant difference was found
between the study and control groups (p=0.14), (p=0.66), (p=0.42) and
(p=0.13), respectively. There was no difference between the use of iron
prophylaxis in both groups (p=0.85) (Table 1).

Hospital records of the children in the hyperbilirubinaemia group were
examined. The average gestational age was 38.7+0.4 weeks, mean
birth weight was 31854335 g and the duration of hospitalisation was
3.22+1.4 days. The time of admission was found to be 4.3+2.4 days after
birth. The cause of hyperbilirubinaemia was ABO incompatibility in 17
patients, Rh incompatibility in 4 patients, GGPDH deficiency in 5 patients
and weight loss in 3 patients. The cause of the hyperbilirubinaemia was
not found in 19 patients. Blood exchange was performed in 2 patients,
IVIG treatment was applied to 9 patients, and phototherapy was given
to all the patients.

The maternal and paternal demographic data of the study and control
groups were compared. No statistically significant difference was found
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between the two groups in terms of maternal and paternal age and
education level, number of children in the family and monthly income
(Table 2).

DDST general results were evaluated. There was a statistically significant
difference between the two groups in terms of neurodevelopment.
Neurodevelopment was significantly lower in the hyperbilirubinaemia
group (p<0.001) (Table 3).

DDST results were evaluated according to developmental areas. There
was no statistical difference in the personal-social (p=0.26) and gross
motor (p=0.31) areas in both groups. In the hyperbilirubinaemia group,
the developmental delay was statistically significant in the language and
fine motor areas (p<0.001), (p=0.046) respectively (Table 4).

ROC curve analysis was performed to determine the cut-off value of
total bilirubin in predicting developmental delay. Total bilirubin cut-off
value was found to be 23.5 mg/dL (p=0.009) (Figure1).

Discussion

Hyperbilirubinaemia, one of the most common problems of the
neonatal period, is critical because it affects brain development when
the bilirubin level exceeds a certain threshold value.

Bilirubin toxicity has been associated with many conditions such as
neurodevelopmental delays, cognition-speech-language development,
attention deficit-hyperactivity disorder and autism (6-10).

Table 1. The clinical characteristics of the study and control
groups of patients

- Study group Control group

Characteristics

(n=48) % (n=50) %
Gender (male/female) (26) 54/(22) 46 (23) 48/(27) 54 0.54
Age (months) 37.3+8.3 41.74£10.2
Mean + SD (24-58) (25-62) 0.14
Height (cm) 100.2+7.2 101.8+6.8 042
Mean + SD (83-120) (91-120) !
Weight (kg) 14.842.6 14.642.2 06
Mean % SD (9-25) (11.8-23.7) ;
BMI 14.8+1.1 14.1+1.1

0.13

Mean + SD (12.6-17.4) (11.8-17.0)
Iron intake, n (%)
None 9) 18.8 8) 16

) (G) 0.85
Regular (28) 58.3 (32) 64
Irregular (11)22.9 (10) 20

SD: Standard deviation, BMI: body mass index, statistically significant increased values
(p<0.05), n: number of patients

Table 3. Denver 1l developmental screening test general results

We evaluated babies with hyperbilirubinaemia using the DDST. In
our study, when we compared the patients with hyperbilirubinemia
with the control group, we found that their neurodevelopment was
significantly retarded (p<0.001). The literature suggests that there
is a significant relationship between neonatal hyperbilirubinemia
and neurodevelopmental delay, but this relationship seems quite
complicated. In a recent study, the factors affecting neurodevelopmental
delay in preterm and term babies were examined. In preterm infants,
the most important risk factors were intensive care period, ototoxic
drug use, mechanical ventilation and hyperbilirubinemia, while in term

Table 2. Maternal and paternal demographic characteristics

T el Study group Control group
(n=48) % (n=50) %
Maternal age 28.616.8 289153
Mean + SD (17-46) (19-40) 057
Maternal education
Illiterate )6 (0)0
Primary school (28) 58 (33) 66
Secondary school ©)17 (6) 12 033
High school (6)13 (9)18
University B)6 (2)4
Paternal age 31.7£7.13 343175
Mean + SD (20-53) (19-53) 010
Paternal education
Illiterate 24 (0)0
Primary school (23) 48 (25) 50
Secondary school (13) 27 (9)18 03>
High school 8)17 (11) 22
University (24 (5)10
Number of children
1 (20) 42 (10) 20
2 (10) 21 (22) 44
3 (10) 21 (1) 22 010
4 (6) 12 (5)10
5 2)4 2)4
Monthly income (Turkish Liras)
<2000 (12) 25 (12) 24 0.96
2000-5000 (32) 67 (33) 66
>5000 48 (5)10

SD: Standard deviation, statistically significant increased values (p<0.05), n: number of
the patients

Study grou Control grou
Results R Sl OR (95% Cl) p
n=48 (%) n=50 (%)
Normal 21 (44) 43 (86)
Suspicious 16 (33) 5(10)
7.89 (2.9-21.1) <0.001
Abnormal 11 (23) 2(4)
Non-testable 0(0) 0(0)

Statistically significant increased values (p<0.05), OR: odds ratio, Cl: confidence interval, n: number of patients
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Table 4. Denver Il developmental screening test results according to the developmental areas

Study group (n)
Developmental areas -

Suspicious Abnormal
Personal-social 1 3
Fine motor 4 3
Language 13 12
Gross motor 2 4

Statistically significant increased values (p<0.05), OR: odds ratio, Cl: confidence interval

100% L L L L

80% -

60% -

40% -

True Positive Rate (Sensitivity)

20% -

0%

T T T T
0% 20% 40% 60% 80% 100%
False Positive Rate (1-Specificity)

Figure 1. ROC curve analysis; serum total bilirubin cut-off value to predict
developmental delay (p=0.009), (Empirical estimate of AUC: 0.711, AUC’s
SD: 0.081, Lower 95% Cl: 0.515, Upper 95% Cl: 0.836)

ROC: Receiver operating characteristic, AUC: area under curve, Cl: confidence interval,
SD: standard deviation

infants, the risk factors were hyperbilirubinemia and Apgar score (11,12).
Another study in term babies found that the higher the bilirubin level,
the more negatively the development was affected (13).

Preterm infants are more sensitive to hyperbilirubinaemia. Therefore,
the relationship between hyperbilirubinaemia and developmental
retardation has been studied mostly in preterm infants. In the many
studies conducted in this group, the effect of hyperbilirubinaemia on
developmental delay has been found to be quite pronounced (14-17).

As the bilirubin level in the blood increases, newborns are more affected
by its possible toxic effects. In our study, newborns with a total bilirubin
level greater than 23.5 mg/dL were found to be more at risk in terms of
neurodevelopmental delay. In a study with the Baroda developmental
screening test, they found that neurodevelopment delay was more likely
in term babies with a total bilirubin level greater than 22 mg/dL (13).

DDST is a very reliable and widely used test in evaluating the
neurodevelopment of children aged 0-6 years. It has been used
to evaluate neurodevelopment in different case groups such as
adenotonsillar hypertrophy, congenital heart disease and babies from
pre-eclamptic mothers (18-20).

In our study, there was a marked delay in language development in
the hyperbilirubinaemia group (p<0.001). In many studies, the effect

Control group (n)

Suspicious Abnormal OR (95% €1 .
2 - 0.26
5.51(1.1-27.1) 0.046
1 14.4 (3.9-52.7) <0.001
0.31

of hyperbilirubinemia on neurodevelopment has been investigated,
but only the impact on hearing has been revealed. None of these
studies focused on the relationship between speech delay and
hyperbilirubinaemia. There is limited information in the literature
about the effect of hyperbilirubinaemia on hearing and language
development (18,19,21).

In our study, a statistically significant fine motor developmental delay
was found in the hyperbilirubinaemia group compared to the control
group (p<0.046). The link between motor retardation and dyskinetic
cerebral palsy is well known in newborns exposed to high bilirubin
toxicity. However, the effect of exposure to low-moderate bilirubin
levels on motor development is not fully understood. More research is
needed to understand motor disorders that can be caused by neonatal
hyperbilirubinaemia. Movement disorders and cerebral palsy may also
develop in preterm babies exposed to low-to-moderate bilirubin levels
(22,23).

There was no significant difference in personal-social and gross motor
development between the two groups in our study.

Factors such as the paternal and maternal level of education level
and the income level of the family can play an important role in the
child’s development. In a large-scale study, maternal education has
been shown to have a significant effect on the language and fine motor
development of preschool children. It was also found that the mother
was more effective than the father in impacting the development of
the child in early childhood (24-26). In our study, no difference was
found between the two groups in terms of the level of education of the
parents, the income level of the family and the number of children in
the family.

The fact that our study was conducted with a small number of cases
can be considered as a limitation. However, the exclusion criteria have
been expanded to obtain more accurate results. It is also an advantage
that the same person evaluated all children, and the study was done
prospectively.

Conclusion

In children without significant developmental disorders, cases of
mild neurological damage may not be detected by normal physical
examination. In children treated for significant hyperbilirubinaemia,
developmental screening tests should be performed at regular intervals,
in addition to the detailed systemic examination and hearing testing.
Early detection of developmental delays in children is essential for
initiating the right treatment in a timely manner.
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ABSTRACT

0z

Introduction: In recent years, gastrointestinal endoscopic
procedures have been performed with sedo-analgesia at many
centres. We aimed to present a 1-year retrospective analysis of
non-operating room anaesthesia (NORA) applications at the
endoscopy unit of our research and training hospital.

Methods: We retrospectively analysed the NORA applications
at our endoscopy unit between 01.01.2018 and 31.12.2018.
The gender, age, American Society of Anaesthesiologist (ASA)
score, intervention, anaesthesia drugs and complications were
retrospectively analysed for 18.291 patients.

Results: The sample comprised 47.03% men (n=8,602) and
52,97% women (n=9,689), with a mean age of 58.75+13.75
years (range, 16-92 years). Per the ASA classification, there were
57.22% (n=10,467), 37.92% (n=6,936), 4.79% (n=876) and 0.07%
(n=12) patients with ASA grades I, II, Il and IV, respectively.
Gastroscopy (n=9,481, 51.84%), followed by colonoscopy
(n=5,596, 30.60%) were the most commonly performed
procedures. The combination of midazolam and meperidine;
propofol, midazolam and meperidine and midazolam alone
were administered for 43.99% (n=8,046); 53.48% (n=9,782)
and 2.54% (n=463) of the patients, respectively. In a patient
with hypertension, no major complication was encountered
except for pneumothorax during the endoscopic retrograde
cholangiopancreatography. The most common significant
complication was desaturation; seen in 3.05% of the patients
(n=559).

Conclusion: Endoscopy units are non-operating units,
albeit with a high patient volume. Thus, adopting sedation
for interventional procedures in these units simplifies the
procedure and increases patient safety and satisfaction, along
with physician’s comfort. Compared with the studies performed
at our clinic, we found similar complication rates as with sedo-
analgesia protocols.

Keywords: Endoscopy unit, non-operating room anaesthesia
applications, sedation

Amag: Son yillarda bircok merkezde gastrointestinal sistem
endoskopik islemleri  sedo-analjezi ile yapilmaktadir.
Calismamizda bir egitim ve arastirma hastanesinin endoskopi
nitesinde bir yillik stirecte ameliyathane disi anestezi (ADA)
uygulamalarina ait deneyimlerimizin retrospektif analizlerini
sunmayi amacladik.

Yontemler: 01.01.2018 ve 31.12.2018 tarihleri arasinda
endoskopi tnitesindeki ADA uygulamalarimizi geriye donik
arastirdik. ADA uyguladigimiz 18.291 hastanin cinsiyetleri,
yaslari, American Society of  Anesthesiologist (ASA)
skorlari, yapilan girisimleri, uygulanan anestezi ilaglar ve
komplikasyonlari hasta dosyalarindan geriye dontik incelendi.

Bulgular: Olgularin cinsiyet dagilimi erkek/kadin 8.602
(%47,03)/9.689 (%52,97), yas ortalamalari 58,75+13,75 yil, yas
dagilimi 16-92 yas arasindaydi. ASA siniflamasi ASA | 10.467
(%57,22), ASA 1l 6.936 (%37,92), ASA Il 876 (%4,79), ASA IV
12 (%0,07) hasta seklindeydi. En sik 9481 (%51,84) olguyla
gastroskopi islemi yapiimis olup bunu 5.596 (%30,60) olgu ile
kolonoskopi isleminin takip ettigi gortldi. Olgularin 8.046'sina
(%43,99) midazolam + meperidin kombinasyonu, 9.782’sine
(%53,48) propofol + midazolam + meperidin kombinasyonu
ve 463’line (%2,53) sadece midazolam sedasyonu uygulandigi
tespit edildi. Hipertansiyonu olan bir hastada endoskopik
retrograd kolanjiyopankreatografi islemi sirasinda
pnomotoraks gelismesi disinda major bir komplikasyonla
karsilasiimadi. Minor komplikasyonlardan en sik 559 (%3,05)
olgu ile desattirasyon gorildigu tespit edildi.

Sonu¢: Endoskopi uniteleri sirkiilasyonun hizli  oldugu
ameliyathane disi tnitelerdir. Bu tnitelerde girisimsel islemler
sirasinda hastalara verilen sedasyon; islemi kolaylastirmakta,
hem hasta giivenligini ve memnuniyetini hem de hekim
konforunu artirmaktadir. Klinigimizde kullanilan sedo-analjezi
protokollerinin  yapilan calismalarla  karsilastirildiginda
komplikasyon oranlarinin benzer oldugunu gordiik.

Anahtar Kelimeler: Endoskopi Unitesi, ameliyathane disi
anestezi uygulamalari, sedasyon
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Introduction

Along with the technological development, nowadays, interventional
operations performed for diagnosis and treatment in endoscopy units
have increased. Although the appropriate equipment and sufficient
number of personnel are available in endoscopy units, which are
frequently located outside the operating room, potential complications
should always be considered. Non-operating room anesthesia (NORA)
applications during the interventional procedures performed in these
units; with sedation/analgesia techniques, it is important in terms of
both patient comfort and safety and surgeon comfort by increasing the
success of the procedure applied to the inactive patient (1).

Gastroscopy, colonoscopy, endoscopic retrograde
cholangiopancreatography ~ (ERCP),  rectosigmoidoscopy,  colon
polypectomy, balloon dilatation, stent placement in strictures,
percutaneous endoscopic gastrostomy (PEG), endoscopic mucosal
resection (EMR), endoscopic ultrasound (EUS) and endoscopic rectal
ultrasound (ERUS) are some of the procedures performed in endoscopy
units.

In recent years, performing endoscopy procedures with anesthesia is
preferred because of the priority of patient comfort and satisfaction
and increasing the quality of the procedure (2). Demand for anesthesia
in endoscopic procedures has increased (3). In our clinic, endoscopy
procedures are performed under anesthesia except for contraindications
and the patient refuse anesthesia. Anesthesiologist and anesthesia
technician perform the anesthesia procedures.

In our study, we aimed to present our experience by retrospectively
evaluating the demographic data of the patients who underwent
diagnostic or therapeutic gastrointestinal endoscopic procedures
between 01.01.2018 and 31.12.2018, the interventional procedures,
anesthesia agents used and anesthesia complications.

Methods

After obtaining the approval of the Ethics Committee of University of
Health Science Turkey, istanbul Training and Research Hospital, dated
12.04.2019 with approval number of 1796, 18,500 interventional
procedures performed with anesthesia in the endoscopy unit for one
year between 01.01.2018 and 31.12.2018 were evaluated. Patient
information was scanned retrospectively from the anesthesia files;
therefore, written consent could not be obtained from the patients for
our study. Patients’ gender, age, American Society of Anaesthesiologist
(ASA) scores, interventional procedures, sedation agents used, major
and minor complications were analyzed. Two hundred nine patient
files were excluded due to lack of data. Data of 18,291 patients were
included in the study.

Our NORA equipment has been determined according to the NORA
practices guide published by Turkish Society of Anesthesiology and
Reanimation in 2015. In the endoscopy unit, which has five operation
rooms, each room has an oxygen source, an aspirator, a laryngoscope,
anambu and a monitor that measures heart rate, arterial blood pressure
and saturation. In addition, there is an emergency cabinet containing
emergency resuscitation materials, a defibrillator and an anesthesia
device in the unit. Each patient is examined preoperatively before

376

the procedure and then an appropriate sedation method is planned.
The sedation process is initiated after monitoring the patients whose
written consent had taken, opening the arteries and administered
100% oxygen with the mask. In our clinic, which has a recovery room,
patients are followed up using the Aldrete scoring (Table 1) after the
procedure, and patients with a score of 9 and above are discharged with
recommendations.

In our study, if the heart rate decreased 25% below normal and was
treated with atropine, it was evaluated as bradycardia. Those whose
spontaneous breathing fell below 12 per minute were recorded as
respiratory depression. A decrease in oxygen saturation below 90%
in the fingertip probe was accepted as desaturation. Patients with
respiratory depression and desaturation were treated with maneuvers
that stimulate breathing, changing the position of the head, using an
airway, and oxygen support with a mask. Those whose recovery time
exceeded 10 minutes were recorded as prolonged recovery time.

Statistical Analysis

The data were evaluated by the researchers using the Statistical Package
for Social Sciences (SPSS) for Windows 21.0 statistical package program
in computer environment. Descriptive statistics of numerical variables
were given as mean * standard deviation, while categorical variables
were expressed as frequency (n) and percentage (%).

Results

The information of 209 out of the 18,500 patients who were examined
retrospectively from the patient files could not be reached due to the
lack of registration. 18,291 cases were included in the study. The gender
distribution of 18,291 patients was found as male/female 8,602/9,689.
The age distribution of the cases was between 16 and 92 years while the

Table 1. Aldrete scoring

Score
Can move all four extremities 2
Activity Can move two extremities 1
Cannot move extremities voluntarily or 0
by order
Can breathe and cough 2
Respiration Dysdpneic or restricted breathing 1
Apneic 0
Blood pressure £20% of the value before 3
anesthesia
. . Blood pressure +21-49% of the value
Circulation . 1
before anesthesia
Blood pressure £50% of the value before 0
anesthesia
Fully awake 2
Consciousness Wakes up with calling 1
No response 0
Saturation at room air >92% 2
Oxygen saturation 0, is required to keep saturation >92% 1

<90% saturation with oxygen application 0



mean age was 58.75213.75. ASA classification was ASA | 10,467 patients,
ASA 11 6.936 patients, ASA 11l 876 patients, ASA IV 12 patients (Table 2).

When the interventional procedures performed are examined; it was
observed that 9.481 patients had gastroscopy, 5.596 patients had
colonoscopy, 1,239 patients had ERCP, 260 patients rectosigmoidoscopy,
494 patients polypectomy, 104 patients balloon dilatation, 52 patients
stent placement, 169 patients PEG procedure, 70 patients EMR, 385
patients EUS, 441 patients ERUS (Table 3, Graphic 1).

Table 2. Demographic data and ASA scores of the patients
Number n (%)

Gender (F/M) 9689 (52.97%) / 8602 (47.03%)
ASA | 10.467 (57.22%)

ASA I 6,936 (37.92%)

ASA 11 876 (4.79%)

ASA IV 12 (0.07%)

F/M: Female/Male, ASA: American Society of Anaesthesiologist

Table 3. Distribution of interventional operations
Interventional operations Total number of patients n (%)
9,481 (51.84%)

5,596 (30.60%)

1,239 (6.77%)

260 (1.42%)

494 (2.70%)

104 (0.57%)

Gastroscopy
Colonoscopy

ERCP
Rectosigmoidoscopy
Colon polypectomy

Baloon dilatation

Stent placement 52 (0.28%)
PEG 169 (0.92%)
EMR 70 (0.38%)
EUS 385 (2.11%)

ERUS 441 (2.41%)

ERCP: Endoscopic retrograde cholangiopancreatography, PEG: percutaneous endoscopic
gastrostomy, EMR: endoscopic mucosal resection, EUS: endoscopic ultrasound, ERUS:
endoscopic rectal ultrasound

B Gastroscopy

m Colonoscopy

m ERCP

B Rectosigmoidoscopy
m Colon polypectomy
m Baloon dilatation

m Stent placement

w PEG

EMR

mEUS
ERUS

Graphic 1. Distribution of interventional operations

ERCP: Endoscopic retrograde cholangiopancreatography, PEG: percutaneous
endoscopic gastrostomy, EMR: endoscopic mucosal resection, EUS: endoscopic
ultrasound, ERUS: endoscopic rectal ultrasound

Ferlengez et al. Non-operating Room Anaesthesia Practices in Endoscopy

When the anesthetic agents used in NORA applications were examined,
it was seen that 8.046 were given a combination of midazolam +
meperidine, 9,782 were given a combination of propofol + midazolam
+ meperidine, and 463 were given only midazolam (Table 4, Graphic 2).

When complications related to anesthesia were investigated during
the procedures, no major complication was encountered except a
patient with hypertension developed pneumothorax during the ERCP
procedure. It was observed that 33 patients had respiratory depression,
47 patients had bradycardia, 559 patients had desaturation and 84
patients had delay in recovery time (Table 5).

Discussion

Endoscopy units are among the units where NORA is applied. NORA
applications are special because they are far from the operating room
and often with limited equipment, and they contain unique physical
and clinical differences (1). In our study, it was observed that a total of
18,291 patients were given anesthesia at the endoscopy unit in one year.

All procedures to be performed for a patient preparing for general
anesthesia also apply to patients who will undergo NORA. Karamnov et
al. (4) reported that insufficient preoperative evaluation was responsible
for more than 5% of patients who developed complications in NORA
applications. Many studies have shown that a sufficient preoperative
evaluation process reduces potential complications and the length of
hospitalization (5,6). In our clinic, patients are evaluated preoperatively
before the procedure and are processed after necessary consultations.

Table 4. Distribution of sedative agents used
Number n (%)
8,046 (43.99 %)
9,782 (53.48 %)
463 (2.53 %)

Sedative used
Midazolam + meperidine
Propofol + midazolam + meperidine

Midazolam

m Midazolam + meperidine
mPropofol + midazolam + meperidine

B Midazolam

Graphic 2. Distribution of sedative agents used

Table 5. Distribution of complications

Complication Number of patients n (%)
Pneumothorax 1(0.05%)

Respiratory depression 33 (0.18%)

Bradycardia 47 (3.05%)

Desaturation 559 (3.05%)

Prolonged recovery time 84 (0.25%)

377



istanbul Med | 2020; 21(5): 375-9

In the preoperative evaluation of the patients, age and gender factors
are first evaluated. Although age alone is not generally significant, it is
taken into account in the selection of anesthesia method and depth.
However, the rate of comorbidities that increase with age is of great
importance (7,8). In our study, it was observed that the mean age of the
patients was 58.75%13.75 and the female gender population was higher
than that of men. ASA scoring is one of the important steps in terms of
determining the risks that may develop during the procedure in advance
and being prepared and informing the patient and/or patient relatives.
Since comorbid diseases may increase with the increasing age, the ASA
risk class may naturally increase (9). In our study, it was seen that there
were ASA | 10,467 patients, ASA 1l 6,936 patients, ASA Ill 876 patients,
and ASA IV 12 patients. The low mean age of the patients was associated
with the high number of ASA | and Il patients.

The preferred anesthetic agent and anesthesia method for the
procedure differ between clinics. Anesthesia method varies depending
on the duration of the procedure, degree of pain and complications.
The patient’s position, anxiety and stress rate, past experiences, allergy
history and aspiration risk also play a determining role in the anesthesia
method. Anesthetic drugs should be preferred considering the patient’s
condition, comorbidities and the effects of the drug on hemodynamic
parameters (1). Conscious sedation method, in which the patient’s
spontaneous breathing continues, protective reflexes are maintained,
and the desired response is obtained, is a common method. While mild
sedation is preferred in the gastroscopy procedure, deeper sedation may
be needed in other procedures. Deep sedation or general anesthesia is
required in procedures such as EUS, which require the patient to stay still
for a long time (10,11). In our study, it was found that the preference for
anesthesia was conscious sedation in gastroscopy cases, deep sedation
was performed in procedures such as EUS, ERUS and ERCP, and general
anesthesia was not needed in any of the cases.

The most commonly used agents in sedo-analgesia applications are
propofol, ketamine, midazolam, dexmetomidine, fentanyl, meperidine
and morphine (11). Midazolam, which has an amnesic effect, is the most
commonly used sedative agent and is generally used in combination
with propofol (12). Propofol, on the other hand, is preferred as a sedative
due to its rapid recovery and antiemetic properties, but it is preferred
to be used with other drugs because it does not have an analgesic effect
and may cause complications such as loss of airway reflex, hypotension
and bradycardia due to high dose use (13). There are studies reporting
that the combined use of propofol and opioids reduces the incidence
of nausea, vomiting and respiratory depression, which are side effects
related to the use of high doses of opioids (14-17). According to meta-
analysis data obtained from 36 randomized controlled studies, no
significant difference was found between the efficacy and reliability of
different sedation methods used in endoscopic procedures (18). In our
study, it was observed that the combination of propofol + midazolam
+ meperidine was the most preferred anesthetic combination, and the
second most preferred combination was midazolam + meperidine.
We think that anesthesia method is chosen according to the procedure
performed, the patient’s age, additional diseases and sedation needs.

Different complication rates have been reported in NORA applications,
with a rate of 6.2% in a study conducted with 3,583 patients, and 2.8%
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in another study with 1,622 patients (19,20). There are also studies
reporting complications with a rate of 0.17% (21). In our study, the
complication rate was found to be 3.95% and minor complications were
found to be the majority. It is noteworthy that our number of cases is
quite high compared to other studies. We think that these differences in
rates are due to differences in the number of patients, patient diversity
and the procedures performed.

Despite all preparations, complications may occur in NORA applications.
These complications are aspiration, hypothermia, hypoxia, hypovolemia,
hypotension, cardiac complications, anaphylaxis, nausea-vomiting, and
procedure-related complications (22,23). Metzner et al. (24) emphasized
that the rate of death and aspiration pneumonia is more common in
NORA applications than in the operating room. In our study, it was
found that there were no complications related to death or aspiration
in a one-year period. In the same study, it was stated that respiratory
complications were more common in NORA applications (44%) than in
the operating room (24). In our study, 33 patients (0.18%) had respiratory
depression and 559 patients (3.05%) had desaturation. In addition,
pneumothorax developed in one patient due to the surgical procedure
performed in our study and was treated with underwater chest tube
drainage.

Complications of severe hypotension, arrhythmia, and myocardial
ischemia can be seen in sedation of elderly ASA Ill and IV patients
with severe comorbidities (25). In our study, bradycardia developed
in 47 patients (0.25%) and it was observed that they were treated with
atropine. Other cardiac complications were not observed. We think that
this result is due to the low rate of ASA Il and IV patients in our study
and the anesthetic management.

Many centers do not yet have recovery units for NORA applications. This
situation causes the patients to be discharged without being recovered
sufficiently and the number of cases to be taken during the day to be
decreased (26,27). Preventable respiratory complications mostly occur
during recovery, so patients should be observed well until a complete
recovery (28). There is a recovery room in the endoscopy unit of our
hospital and patients with an Aldrete score of 9 or above are sent home.
In our study, delay in recovery was observed in 84 patients in endoscopic
procedures performed with sedo-analgesia. We think that it causes a
delay in recovery after the procedure, depending on the comorbidities
of the patients and the drugs and doses used.

Since our study was retrospective, randomization of the cases could not
be achieved. For this reason, the number of patients between the groups
is not equally distributed. The ages and ASA scores of the patients who
underwent interventional procedures in our endoscopy unit differed
according to the groups, and no comparison could be made between
the anesthetic agent used and the rate of complications. There is a need
for prospective, randomized studies with no difference in age groups
regarding the NORA applications.

Conclusion

Anesthesia is required for different interventional procedures, especially
gastroscopy, in endoscopy units outside the operating room. Sedation
given to patients in these units facilitates the procedure, increases



patient safety and satisfaction as well as physician comfort. NORA
applications are similar to the applications in the operating room due to
the risks they carry, but in these places more attention should be paid
because the patient circulation is very fast. Under suitable conditions,
an experienced anesthesiologist with adequate equipment will be
able to safely perform NORA procedures. Today, the number of NORA
applications has increased. Anesthesiologists should make a sufficient
preoperative evaluation of these patients and try to provide appropriate
physical conditions in these departments.
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ABSTRACT

0z

Introduction: To evaluate the prevalence and demographic
data of Pseudoexfoliation syndrome (PEX) in Somali patients
with age-related cataract surgery.

Methods: The study included 110 eyes of 110 patients planned
for undergoing cataract surgery. Slit lamp biomicroscopy
was used for classifying the cataract as nuclear, cortical,
mature or hypermature. Goldmann applanation tonometer
was used to measure the intraocular pressure. The inclusion
criteria were: age >50 years, surgical indication because of
age-related cataract (severity of lens opacification >2 in Lens
Opacity Classification System 1lI) and visual acuity <3/10.
Pseudoexfoliation was defined as the presence of a different-
looking fibrillar white substance that formed an almost
complete ring on the lens surface or on the pupillary edge.

Results: The prevalence of PEX was 40.9% (45/110). It was
bilateral in 71.1% (32/45) of the cases. The mean age of the
sample was 67.4+8.9; however, that of patients with PEX
(71.347.2 years) was significantly higher than in patients
without it (64.7£9 years) (p<0.05). The prevalence of PEX was
higher in patients with mature cataract (p<0.05) and older age
(p=0.01). Mean intraocular pressure was higher in eyes with
pseudoexfoliation syndrome (23.3+3.5 mmHg) than in those
without it (14.3+4.2 mmHg); and this finding was statistically
significant (p<0.05).

Conclusion: PEX is a common condition in the Somali
population. It is associated with ageing, mature and
hypermature type of cataracts, glaucoma and increased
intraocular pressure.

Keywords: Cataract, PEX, pseudoexfoliation, somalia, sub-
saharan africa

Amag: Yasa bagl katarakt cerrahisi planlanan Somalili
hastalar da psodoeksfolyasyon sendromu (PEX) prevalansini
ve demografik verilerini degerlendirmekti.

Yontemler: Calismaya katarakt operasyonu icin hazirlanan
110 hastanin 110 gozu dahil edildi. Katarakt tipi, yarik lamba
biyomikroskopisi ile niikleer, kortikal, matur veya hipermatur
olarak siniflandirildi. Hastalarin goz i¢i basinci, Goldmann
aplanasyon tonometresi ile olgtildi. Calismaya dahil edilme
kriterleri 50 vyasin uzerinde olma, yasa bagl katarakt
tanisi nedeni ile cerrahi endikasyonu olma (Lens Opasite
Siniflandirma Sistemi lII'de siddetinin >2 olmasi) ve gorme
keskinliginin 3/10'un altinda olmasiydi. Psodoeksfoliasyon,
lens ylizeyinde veya pupiller kenarda neredeyse tam bir halka
olusturan farkli gértintimlii fibriler beyaz bir maddenin varligi
olarak tanimlandi.

Bulgular: PEX prevalansi %409 idi (45/110). Olgularin
%71,7inde (32/45) PEX bilateral idi. Yiiz on olgunun ortalama
yasi 67,4+8,9 idi. PEXli hastalarin yas ortalamasi (71,3%7,2
yil), olmayan hastalarin yas ortalamasindan ytiksekti (64,719
yil) ve istatistiksel olarak anlamlydi (p<0,05). Matur kataraktl
hastalarda daha fazla PEX mevcuttu (p<0,05). Ortalama goz ici
basinci, PEXli gozlerde (23,3%3,5 mmHg), PEX olmayan gozlere
(14,3+4,2 mmHg) gore daha ytiksekti ve bu istatistiksel olarak
anlamhydi (p<0,05).

Sonug: Somali poptilasyonunda PEX sik gortilen bir durumdur.
PEX yaslanma, matur ve hipermatur tipte katarakt, glokom ve
artmis goz ici basinci ile iliskilidir.

Anahtar Kelimeler: Katarakt, PEX, psodoeksfoliasyon, somali,
sahra alti afrika
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Introduction

Pseudoexfoliation is a condition characterized by accumulation of
extracellular fibrillar material in systemic tissues and eyes.It is present
in the eye, on the lens surface, lens zonules, iris surface, corneal
endothelium, trabecular meshwork, pupil edge and anterior hyaloid
surface (1). Aging is an important risk factor in the development of
Pseudoexfoliation syndrome (PEX) and cataracts. The incidence of PEX
is positively correlated with age. Increased lens opacity has also been
associated with PEX (2).

The presence of PEX is etiologically associated with cataract, lens
subluxation, retinal vein occlusion, open-angle glaucoma, and closed-
angle glaucoma (3). In addition, it is known that the frequency of
complications of zonular detachment, posterior capsule rupture and
vitreous loss during cataract extraction in PEX eyes increases compared
to normal eyes (4).

Pseudoexfoliation glaucoma is more severe than primary open-angle
glaucoma in terms of clinical course and prognosis (5). Pseudoexfoliation
glaucoma has much worse visual field and higher optic nerve damage
during diagnosis than primary open-angle glaucoma. This may be due
to higher and greater fluctuations in pseudoexfoliation glaucoma.

Epidemiological data on the prevalence of PEX is best obtained from
population-based research, but useful information on the prevalence of
PEX can be obtained from different subgroups of a population such as
cases of cataracts and glaucoma (6).

Our clinical observation led us to believe that the prevalence of PEX
among Somali people is relatively high. As a result of this situation, we
aimed to investigate the prevalence of PEX in a prospective study in
Somali patients who were scheduled to undergo cataract surgery.

Methods

This hospital-based prospective study was conducted according to the
principles of the Declaration of Helsinki and received the approval
of the Ethics Committee of the Recep Tayyip Erdogan Training and
Research Hospital of Somalia Mogadishu Turkey (decision no: 172, date:
25.11.2019). Written informed consent was obtained from the patients
and their families before any examination or treatment was performed.

Our hospital, which is located in Mogadishu, the capital of Somalia and
is the only tertiary health center in the country, is a reference hospital

Table 1. Prevalence of pseudoexfoliation syndrome by gender and age
PEX

Yes % No
51-60 4 (12.9) 27
61-70 13 (41.9) 18
71-80 25 (59.5) 17
>80 3 (50) 3
Mean age 71.3%7.2 64.719
Female 18 (36.7) 31
Male 27 (44.3) 34

PEX: Pseudoexfoliation syndrome

where patients are transferred from all over the country and was opened
with the help of the Republic of Turkey to serve the entire Somali
population. At the same time, the appointment of specialist doctors for
the training of Somali assistant doctors is done by the Ministry of health
of the Republic of Turkey temporarily and periodically (4 months).
During November 2019 - February 2020, 110 eyes of 110 patients
admitted to the eye outpatient clinic of Mogadishu Turkey Training and
Research Hospital in Somalia with low vision, diagnosed with cataracts
and prepared for the operation were included in this study. The age
and gender of the patients were recorded. Cataract type of all patients
were classified as nuclear, cortical, matur and hypermature by slit lamp
biomicroscopy. Intraocular pressure (IOP) was measured with Goldmann
aplanation tonometer.

The criteria to be included in the study were; being over 50 years of age,
being a surgical indication for age-related cataract diagnosis (intensity
>2 in Lens Opacite Classification System IlI) and visual acuity below
3/10. Patients suspected of glaucoma (optic nerve head abnormalities,
history of glaucoma and I0P>21 mmHg) were screened for this
disease according to the criteria of the International geographical and
epidemiological Society of Ophthalmology (7). Patients with a history of
eye trauma and/or surgery, congenital cataracts, drug-related cataracts,
and uveitis-related cataracts were excluded from the study.

Pseudoexfoliation was described as the presence of a distinctive-looking
fibrillar white substance that forms an almost complete ring on the lens
surface or pupillary edge (8). All cases were examined by fundus with
detailed optic nerve examination. Fully invisible nerves were evaluated
using B-mode ultrasonography.

Statistical Analysis

Statistical analyses were performed using IBM SPSS version 23.0 (SPSS
v.23.0, lllinois, USA). Comparisons between the two groups were
calculated using the Pearson chi-square test. The frequency analysis
was done by chi-square testing. P<0.05 was considered statistically
significant.

Results

The prevalence of PEX was 40.9% (45 out of 110 eyes). In 71.1% (32/45)
of cases, PEX was bilateral. The mean age of 110 patients was 67.4+8.9
years (51-88 years) (Table 1). The mean age of PEX patients (71.3+7.2
years) was significantly higher than the average age of non-PEX patients

% Total % p
(87.1) 31 (28.2)
(58.1) 31 (28.2) 005
(40.5) 42 (38.2)
(50) 6 (5.5)

67.4+8.9 <0.05
(63.3) 49 (44.5) 0425
(55.7) 61 (55.5)
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(64.7£9 years) (p<0.05). PEX prevalence was positively correlated with
age increase and this finding was statistically significant (p=0.01). PEX
was significantly higher in patients with matured cataracts (p<0.05). The
mean 0P was significantly higher in eyes with PEX (23.3+£3.5 mmHg)
than eyes without PEX (14.3+4.2 mmHg) (p<0.05). Patients with I0P
>21 mmHg and glaucoma were higher in the PEX group and statistically
significant (p<0.05) (Table 2).

Discussion

Our study is the first study on PEX in Somalia. In this study, the frequency
of PEX was 40.9% in patients preparing for cataract surgery. This
finding was higher compared to other studies conducted in different
populations. The prevalence of PEX was 10.7% (7) in Iceland, 16.4% (9)
in Turkey, 22.1% (10) in India, 25.2% (11) in Finland, 27.9% (12) in Greece
and 39.3% (6) in Ethiopia. To date, many researchers have reported
significant differences in the prevalence of PEX in the same country or
close geographic area (13,14). The reason for the large change in PEX
prevalence in near and far populations is unclear. There have been
studies (15) showing that exposure to ultraviolet radiation increases
prevalence, but the high prevalence among Icelanders living near the
North Pole does not support this hypothesis (16).

There was no significant difference in the gender distribution of PEX
syndrome in our study, and this finding was similar to other studies in
Japan (17), Australia (18) and Saudi Arabia (1). However, some research
has indicated that it is more common in men and has linked this
condition to men working more outdoors and being more exposed to
ultraviolet radiation (19,20).

Our study included patients over the age of 50 with PEX findings. In a
hospital-based study that investigated the frequency of PEX in patients
preparing for cataract surgery, it was reported that PEX was not seen
under the age of 50 (21). In addition, hard cataracts are more common
over the age of 50 (21). In our study, PEX frequency was 12.9% in the
51-60 age group, 41.9% in the 61-70 age group, 59.5% in the 71-80 age
group and 50% in the over 80 age group. The increase in PEX frequency
relative to age was statistically significant (p<0.05).

PEX patients in our study were significantly older than non-PEX patients.
This finding was similar to the results of earlier research (13,22).
Compared to study results from other regions, PEX appears to occur at
a relatively younger age in Africans (4). However, the average age of the
patients with PEX was similar to the European average (23). One of the

reasons that the age of the patients in our study was higher than in other
studies in Africa is that Somali patients were often admitted to hospital
for cataract surgery when their vision level was too low to do daily work.
The most common type of cataract in our PEX patients was hypermature
cataract (55.5%), while in non-PEX patients (41.5%), cortical cataract was
the most common type. The proportion of mature and hypermature
cataracts (49.1%) was high due to late application. The increase in PEX
rate was statistically significant as cataract stiffness increased (p<0.05).

Although the relationship between PEXand cataract is not fully explained,
some theories have been presented. The most widely accepted theory
is that hypoxia, oxidative stress, ocular ischnemia developing as a result
of increased growth factor levels in aqueous fluid due to deterioration
of the blood-aqueous fluid barrier and that this condition contributes
simultaneously to the development of PEX and cataract (24).

Today, the relationship between PEX and glaucoma is well known. The
prevalence of glaucoma in PEX patients was 13.3% (6) in Ethiopia, 19%
(25) in South Africa, 28.8% (26) in Greece, 32.1% (9) in Turkey and 71%
in our study. The most important reason for this high rate in our study
is that our institution is the only tertiary Hospital in the country and
that patients with complicated cataracts that cannot be done in other
centers are referred to our hospital.

Additionally, the average I0P was higher in PEX patients than in the
non-PEX group, which was consistent with previous studies (2,13,26) and
statistically significant (p<0.05). Based on these findings, the presence of
PEX can be considered one of the main risk factors in the development
of glaucoma.

The limitation of our study was that it was a hospital-based study and
that the prevalence of PEX was assessed only in the population with
cataracts. Therefore, the results of the study may not reflect the actual
distribution of PEX in the Somali general population. Prospective
community-based studies are needed to determine the optimal
frequency of PEX in this area.

Conclusion

Our study confirms that PEX is a common condition in the Somali public.
In our study, PEX was associated with aging, matured and hypermature
type cataracts, glaucoma and increased 0P,

Table 2. Characteristics of Pseudoexfoliation syndrome and non-Pseudoexfoliation syndrome eyes (number of patients =110)

Yes % No
Cortical cataract 3 (10) 27
Nuclear cataract 4 (84.6) 22
Mature cataract 13 (56.5) 10
Hypermature cataract 25 (80.6) 6
IOP (mmHg) 233435 14.3+4.2
Glaucoma (+) 32 (71.1) 7
Glaucoma (-) 13 (28.9) 58

PEX: Pseudoexfoliation syndrome, IOP: intraocular pressure
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PEX

% Total % p
(90) 30 27.3)
15.4 26 23.6
(15.4) (23.6) 005
(43.5) 23 (20.9)
(19.4) 31 (28.2)

18+5.9 <0.05
89.2 39 35.5
(89.2) (35.5) 005
(10.8) 71 (64.5)
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ABSTRACT

0z

Introduction: This study aimed to evaluate the prognostic
value and survival effects of the neutrophil-lymphocyte/
platelet-lymphocyte ratio (NLR/PLR) in the preoperative
peripheral blood count of patients who underwent curative
resection due to stage II-11l rectal cancer.

Methods: Between 2011 and 2017, a total of 156 patients with
stage II-1ll rectal cancer who underwent curative resection
were evaluated. Before the curative resection, complete blood
counts were obtained within 3 days. The last follow-up was
in December 2018. NLR and PLR were calculated by dividing
the absolute neutrophil or platelet count by the absolute
lymphocyte count, respectively.

Results: Postoperatively, adenocarcinoma histology (p=0.025),
R1 resection (p<0.001), T4 stage (p=0.001), N stage positivity
(p=0.003), tumor-node-metastasis (TNM) stage Il disease
(p=0.002), presence of lenfovascular invasion (p<0.001),
presence of perineural invasion (p<0.001), preoperative NLR
>3.6 (p<0.001) and PLR >192 (p<0.001) were identified in
the rectal cancer patients as factors that influence survival
in univariate analysis. In our study, R1 resection [hazard
ratio (HR): 0.341; 95% confidence interval (Cl): 0.157-0.740;
p=0.007]; T4 stage (HR: 0.261; 95% Cl: 0.129-0.527; p<0.001),
NO stage vs N1 positivity (HR: 0.071; 95% Cl: 0.010-0.525;
p=0.010), NO stage vs N2 positivity (HR: 0.068; 95% Cl: 0.008-
0.565; p=0.013), presence of metastases (HR: 0.130; 95% Cl:
0.054-0.309, p<0.001), TNM stage Ill (HR: 0.261; 95% Cl: 0.129-
0.527, p<0.001) and preoperative NLR >3.6 (HR: 0.378; 95% Cl:
0.154-0.930, p=0.034) were identified as independent factors
affecting survival in multivariate analysis.

Amagc: Bu calismada evre II-lll rektum kanseri ile kiratif
rezeksiyon uygulanan hastalarda preoperatif periferik kan
sayimlarinda  notrofil-lenfosit/trombosit-lenfosit ~ oraninin
(NLO/PLO)  prognostik degeri ve sagkalim etkilerinin
degerlendirilmesi amaglanmistir.

Yontemler: 2011-2017 vyillan arasinda kuratif rezeksiyon
uygulanan evre II-11l rektum kanserli 156 hasta degerlendirildi.
Kiiratif rezeksiyondan once, tam kan sayimi 3 giin icinde elde
edildi. Son takip Aralik 2018 oldu. NLO ve PLO, mutlak notrofil
veya trombosit sayisinin mutlak lenfosit sayisina bolinmesiyle
hesaplandi.

Bulgular: Postoperatif olarak, rektum kanseri hastalarinda
adenokarsinom histolojisi (p=0,025), R1 rezeksiyonu (p<0,001),
T4 evre (p=0,001), N evre pozitifligi (p=0,003), tlimor-nod-
metastaz (TNM) evre 3 hastaligi (p=0,002), lenfovaskiler
istila varligi (p<0,001), perindral invazyon varhg (p<0,001),
preoperatif NLO >3,6 (p<0,001) ve PLO =192 (p<0,001)
univariate analizde sagkalimi etkileyen faktorler olarak
tanimlanmustir. Calismamizda R1 rezeksiyonu [tehlike orani
(HR): 0,341; %95 giiven araligi (GA): 0,157-0,740; p=0,007]; T4
evresi (HR: 0,261; %95 GA: 0,129-0,527; p<0,001), NO'a karsl
N1 pozitifligi (HR: 0,071; %95 GA: 0,010-0,525; p=0,010), N0’
karsi N2 pozitifligi (HR: 0,068; %95 Cl: 0,008-0,565; p=0,013),
metastaz varligi (HR: 0,130; %95 GA: 0,054-0,309, p<0,001),
TNM evre Il (HR: 0,261; %95 GA: 0,129-0,527, p<0,001) ve
preoperatif NLR >3,6 (HR: 0,378; %95 GA: 0,154-0,930, p=0,034)
multivariate analizde sagkalimi etkileyen bagimsiz faktorler
olarak tanimlandi.
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Conclusion: In our study, due to the low cost, it extensive
use, and association with overall survival, NLR was found to
be a better prognostic marker. Besides, R1 resection, T4 stage,
lymph node positivity, presence of metastases, TNM stage
IIl were found to be prognostic factors that negatively affect
overall survival. NLR is a biomarker that is thought to be an
indicator of the systemic inflammatory response and can be
easily obtained as a prognostic biomarker candidate.

Keywords: Stage II, Il rectum cancer, neutrophil-lymphocyte,
platelet-lymphocyte ratio, prognosis

Introduction

Colorectal cancers is the third most common cancer in the world. Surgery
is chosen for the treatment of non-metastatic diseases and postoperative
treatment is usually managed according to the tumor-node-metastasis
(TNM) staging system (1). Cancer-related inflammation, tumour and
host- derived cytokines, immune cells and small inflammatory protein
agents cover leukocytes, neutrophils, lymphocytes and platelets and is
determined by the levels of acute-phase proteins (2,3). Lymphocytes
play a crucial role in cytotoxic cell death and cytokine production,
which prevents proliferation and metastasis of malignant cells (4).
Elevated neutrophil count increases tumour growth and metastasis by
remodelling the extracellular matrix, thereby releasing reactive oxygen
species and suppressing lymphocyte activity (5). Also, the presence of
tumour cells affects platelets and causes cancer-related thrombosis
(6). Platelets excrete growth factors that support tumour growth,
angiogenesis and metastasis (7). Increased NLR seems to be related with
a poor prognosis in different cancers (8-11). We know that patients at an
equal stage can have separate clinical features and outcomes. In clinical
practice, simple methods such as NLR added to TNM staging can help
with this situation to create an individualised treatment strategy.

We aimed to evaluate the prognostic value and survival effects of the
neutrophil-lymphocyte ratio (NLR)/platelet-lymphocyte ratio (PLR) in
the preoperative peripheral blood counts of patients who underwent

curative resection with stage Il-11l rectal cancer.
Methods
A total of 156 patients with stage II-1ll rectal cancer who underwent

curative resection between 2011 and 2017 were evaluated. The last
follow-up was in December 2018. Before the curative resection,
complete blood count were obtained within 3 days. Complete blood
count was performed with XN-900 Haematology analyser (Symex,
Japan). The normal reference range for lymphocytes was 1.18-3.57x10%/
L, for neutrophils 1.56-6.13x10°/L and platelets for 142-424x10°/L. We
determined the cut-off with the receiver operating characteristic curve
for NLR 3.6 [area under the curve (AUC): 0.791; 95% confidence interval
(C1): 0.711-0.872; p<0.001] and PLR 192 (AUC: 0.784; 95% Cl: 0.704-
0.864; p<0.001). Colonoscopy and biopsy were performed to diagnose
all the patients preoperatively. For staging, a computed tomography (CT)
scan of the thorax and abdomen or an 18-florodeoksiglukoz positron
emission tomography CT was performed. Pelvic magnetic resonance
imaging for local disease staging was performed. RO resection has no
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Sonu¢: Calismamizda, dusik maliyetli, yaygin olarak
kullanilan, genel sagkalim ile iliskili, NLO’'nun daha iyi bir
prognostik belirtec oldugu bulunmustur. Ayrica R1 rezeksiyon,
T4 evresi, lenf nodu pozitifligi, metastaz varligi, TNM evre Il|
genel sagkalimi olumsuz etkileyen prognostik faktorler olarak
bulundu. NLO sistemik enflamatuvar yanitin bir gostergesi
oldugu dustntlen ve prognostik biyobelirtec adayr olarak
kolayca elde edilebilen bir biyobelirtectir.

Anahtar Kelimeler: Evre 11, 1l rektum kanseri, notrofil-lenfosit,
trombosit-lenfosit orani, prognoz

postoperative residual tumour and R1 resection has been accepted as
the presence of the microscopic residual tumour. In 25-28 fraction,
daily dose of 180-200 cGy, 5,000-5,040 cGy, 5-6 weeks, radiotherapy (RT)
was applied. From the first day of RT, continuous bolus infusion 5-FU
(225 mg/m?) or 5-FU (425 mg/m?) + calcium leucovorin (20 mg/m?) was
given throughout RT. T-test or Mann-Whitney U test were used for non-
categorical variables; chi-square and Fisher’s exact tests were used for
categorical variables. Categorical variables were presented as absolute
numbers and percentage values for the NLR and PLR. Prognostic values
of each variable were evaluated with univariate and multivariate Cox
proportional regression analyses. Overall survival (OS) was calculated
and compared using the Kaplan-Meier method and Log-rank test.
Inclusion criteria of patients: (1) primary rectal cancer diagnosed in the
postoperative stage I1,11; (2) patients undergoing radical surgery without
neoadjuvant therapy; (3) those with complete blood count and follow-
up data. Exclusion criteria were as follows: (1) the presence of infection
or haematological disease; (2) to apply neoadjuvant radiochemotherapy
first; (3) to have emergency surgery due to bowel obstruction; (4)
synchronous/metacron other than cancers; (5) use of anti-inflammatory
or immunosuppressive drugs; (6) except neuroendocrine tumours.

Statistical Analysis

Statistical analysis was performed using SPSS software version 22.0
(SPSS, Chicago, IL, USA). A p-value of less than 0.05 from a two-tailed
test was considered statistically significant. This study was approved
by University Health Sciences Turkey, istanbul Training and Research
Hospital’s Ethics Committee (decision no: 2244/ date: 27.04.2020). Due
to the retrospective design of the study, informed consent was not
obtained from the patients.

Results

The median age was 61 (range: 22-83). The median tumour diameter was
5.06£1.85 cm (range: 2-12.5). Of our patients, 71 (46%) were females and
85 (54%) were males. Male/female ratio was 1.1/.ost of our patients were
located in the upper rectum (n 95; 61%). Thirty-one (20% in the middle
rectum and 30 (19%) in the lower rectum. One hundred and twenty-six
(81%) patients were operated by low anterior resection and 30 (19%) by
abdominoperineal resection. One hundred and nineteen (76%) patients
were adenocancers, 20 (13%) patients were mucinous cancers, 16 (11%)
patients were in mixed type (adenocancer + mucinous) histology. There
were 7 (5%) patients who did not apply RT and 4 (3%) patients who
did not use chemotherapy. Liver metastasis was detected in 17 (11%)
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patients, lung metastasis in 17 (11%) patients, local recurrence in 14
(9%) patients and peritoneal metastasis in 14 (9%) patients. The number
of patients with fewer than 12 lymph nodes removed during surgery
was 28 (18%). Since carcinoembryonic antigen was not assessed in all
the patients (only 94 patients were evaluated), we did not evaluate the
survival with tumour markers in our study. The general characteristics of
the patients are shown in Table 1.

NLR >3.6 values were in present 68 (44%) patients and PLR >192 values

Table 1. General demographics of patients (lenfovascular
invasion, perineural invasion, neutrophil-lymphocyte ratio,
platelet-lymphocyte ratio)

Number of patients %
Age (median * SD) 61+12.29
Gender
Female 71 45
Male 85 55
Histology
Adenocancer 119 76
Others 37 24
LVI
Absent 80 51
Present 76 49
PNI
Absent 95 61
Present 61 39
Surgical resection
R1 23 15
RO 133 85
T stage
2 13 8
3 110 71
4 33 21
N stage
0 66 42
1 57 37
2 33 21
TNM Stages
Il 63 40
I 93 60
Metastases
Absent 94 60
Present 62 40
NLR
NLR <3.6 88 56
NLR >3.6 68 44
PLR
PLR <192 84 54
PLR 2192 72 46

NLR: Neutrophil-lymphocyte ratio, PLR: platelet-lymphocyte ratio, LVI: lenfovascular
invasion, PNI: perineural invasion, SD: standard deviation, TNM: tumor-node-metastasis
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in 72 (46%) patients. According to NLR <3.6 vs NLR >3.6 and PLR <192
vs PLR =192, lymph node involvement, TNM stage Ill, lenfovascular
invasion (LVI) and perineural invasion (PNI) were statistically significant.
The demographic comparisons of the patients according to NLR and PLR
values are shown in Table 2.

Postoperatively, adenocarcinoma histology (p=0.025), R1 resection
(p<0.001), T4 stage (p=0.001), N stage positivity (p=0.003), TNM stage III
disease (p=0.002), presence of LVI (p<0.001), presence of PNI (p<0.001),
preoperative NLR >3.6 (p<0.001) and PLR >192 (p<0.001) were identified
as factors in rectal cancer patients that influence survival in univariate
analysis.

In our study, R1 resection [hazard ratio (HR): 0.341; 95% ClI: 0.157-0.740;
p=0.007)]; T4 stage (HR: 0.261; 95% ClI: 0.129-0.527; p<0.001), NO stage
vs N1 positivity (HR: 0.071; 95% Cl: 0.010-0.525; p=0.010), NO stage vs
N2 positivity (HR: 0.068; 95% Cl: 0.008-0.565; p=0.013), presence of
metastases (HR: 0.130; 95% Cl: 0.05-0.309, p<0.001), TNM stage III (HR:
0.261; 95% ClI: 0.129-0.527, p<0.001) and preoperative NLR >3.6 (HR:
0.378; 95% Cl: 0.154-0.930, p=0.034) were identified as independent
factors affecting survival in multivariate analysis (Table 3).

The 5-year OS was 70 % for stage Il and 46% for stage 111 (Figure 1).

Discussion

There are many factors that impact the prognosis of colorectal cancer,
duetoitstumour heterogeneity (12). Colorectal cancer (CRC) risk increases
with age (13). In this study, the median age was found as 61 years. Like
in our study, the distribution of gender was nearly equal as in other
studies. There was a mild male dominance (14,15). Adenocarcinoma is
the most familiar histological subtype of CRC, while the mucinous and
signet ring cell subtypes are more common in younger patients (16).

In rectal cancer, R1 resection is an independent risk factor that negatively
affects the 0S. Neoadjuvant RT decreases R1 resection and we have
to avoid R1 resection (17,18). We also found that R1 resection was an
independent risk factor that shortens the OS.

Survival Functions
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Figure 1. OS, according to stage Il and stage Il (Log-rank p<0.001)

0S: Overall survival
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Table 2. General characteristics of the patients according to neutrophil-lymphocyte ratio and platelet-lymphocyte ratio

NLR <3.6 NLR >3.6 p
Age
<65 52 41 0.879
>65 36 27
Gender
Female 42 29 0.527
Male 46 39
Histology
Adenocancer 71 48 0.142
Others 17 20
LVI
Absent 56 24 <0.001
Present 32 44
PNI
Absent 64 31 0.001
Present 24 37
Surgical resection
R1 7 16 0.007
RO 81 52
T stage
23 73 50 0.153
4 15 18
N stage
0 47 19
1-2 41 49 0.001
TNM stages
Il 45 18 0.002
I 43 50
Metastases
Absent 72 22 <0.001
Present 16 46

PLR 2192 PLR 2192 p

47 46 0.314
37 26

37 34 0.691
47 38

68 51 0.139
16 21

53 27 0.001
31 45

63 32 <0.001
21 40

9 14 0.125
75 58

70 53 0.138
14 19

48 18

36 54 <0.001
46 17 <0.001
38 55

68 26 <0.001
16 46

NLR: Neutrophil-lymphocyte ratio, PLR: platelet-lymphocyte ratio, LVI: lenfovascular invasion, PNI: perineural invasion, TNM: tumor-node-metastasis

In the analysis of 1,437 patients who underwent curative surgery and
were diagnosed with stage II-1ll colorectal cancer, LVI and PNI were
found to be independent prognostic factors affecting OS (19). In a recent
study investigating the importance of perineural and lymphovascular
invasion in locally advanced rectal cancer, PNI was determined as the
independent prognostic factor that presented the OS compared to LVI
(20). In the univariate analysis in this study, LVI and PNI were found to
be statistically significant, but were not prognostic.

In a study with 508 patients undergoing radical surgery, degree of
differentiation, age, T stage, nodal involvement, PNI were identified as
independent prognostic factors affecting OS (21). Nodal involvement
and advanced T stage were independent prognostic factors negatively
affecting the OS, as in our study.

The TNM staging system directs us the clinicians to choose the
appropriate treatment for the patient and is standard. According to the

American Joint Committee of Cancer-7 rectal cancer staging system,
a minimum of 12 lymph nodes are required for the suitable tumour
stage and is involved with a good OS in patients treated with surgery
(22). In our study, less than 12 lymph nodes were removed in 18% of
the patients, which did not affect the OS. In another study, NLR and
PLR both demonstrated their potential significance for the TNM stage
assessment in CRC patients (23). The increase in NLR was also related to
the TNM stages in our study.

A study evaluating 205 surgical CRC patients concluded that preoperative
high NLR is an independent prognostic marker for 0S and cancer-
specific survival (24). In a retrospective evaluation of 300 patients and
in another study with 200 patients who underwent curative resection
for CRC, NLR and PLR were found as independent prognostic factors
that negatively impacted the 0S (25,26). In our study, only NLR was an
independent prognostic factor.
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Table 3. Univariate and multivariate analysis for overall survival

Univariate

HR %95 CI p
Age
<65 = 1 =
265 0.924 0.537-1.591 0.776
Gender
Female - 1 -
Male 0.846 0.488-1.468 0.533
Histology
Adenocancer - 1 -
Others 0.514 0.288-0.919 0.025
LVI
Absent - 1 -
Present 0.355 0.202-0.624 <0.001
PNI
Absent - 1 -
Present 0.243 0.137-0.430 <0.001
Surgical resection
RO - 1 -
R1 0.264 0.141-0.495 <0.001
T stage
T2-3 - 1 -
T4 0.370 0.206-0.663 0.001
N stage
0 - 1 -
1 2.539 1.249-5.163 0.010
2 5.496 2.625-11.50 <0.001
TNM stages
Il - 1 -
I 0.367 0.193-0.699 0.002
Metastases
Absent - 1 -
Present 0.089 0.044-0.183 <0.001
NLR
NLR <3.6 = 1 -
NLR >3.6 0.180 0.096-0.338 <0.001
PLR
PLR <192 - 1 -
PLR 2192 0.183 0.096-0.349 <0.001

Multivariate
HR %95 Cl p
- NI
- NI
- 1 -
0.546 0.279-1.068 0.077
- 1 -
0.917 0.422-1.991 0.826
- 1 -
0.721 0.356-1.458 0.362
- 1 -
0.341 0.157-0.740 0.007
- 1 -
0.261 0.129-0.527 <0.001
- 1 -
0.071 0.010-0.525 0.010
0.068 0.008-0.565 0.013
- 1 -
0.098 0.013-0.710 0.022
- 1 -
0.130 0.054-0.309 <0.001
- 1 -
0.378 0.154-0.930 0.034
- 1 -
0.509 0.218-1.188 0.118

NLR: Neutrophil-lymphocyte ratio, PLR: platelet-lymphocyte ratio, LVI: lenfovascular invasion, PNI: perineural invasion, Cl: confidence interval, TNM: tumor-node-metastasis,

NI: not included, HR: hazard ratio

In many studies, inflammatory responses have been evaluated with
haematological markers. In colorectal cancer, lymphocytes play a
significant role in the immune response. Cellular immunity decreases
in the presence of systemic inflammation. This promotes a decrease
in CD4 lymphocytes and an increase in CD8 suppressor T lymphocytes.
Lymphocytes commonly play a considerable role in the growth and
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progression of cancer via regulation of cell-mediated immunity.
Myeloid growth factors are produced by tumours, which may increase
the number of neutrophilic granulocytes at the site of the tumour (26).
Platelets are taken into the tumour microenvironment and release
platelet-induced growth factor and transformative growth factor to
enable tumour growth. It regulates angiogenesis and protects tumour



cells from host immune surveillance and direct cellular contact with
natural killer cells by forming a network with fibrin surrounding
tumour cells during haematogenous propagation (27). Tumour cells can
manipulate platelet activity to optimise tumour growth, proliferation,
survival and metastasis.

The retrospective character of our study, the frequent use of neoadjuvant
chemo RT in patients with rectal cancer nowadays and the small number
of patients constitutes our limitations.

Conclusion

In our study, due to its low cost, extensive use and association with
0S, NLR was found to be a better prognostic marker. Besides, R1
resection, T4 stage, lymph node positivity, presence of metastases, TNM
stage 11l were found to be prognostic factors that negatively affect OS.
NLR is a biomarker that is thought to be an indicator of the systemic
inflammatory response and can be easily obtained as a prognostic
biomarker candidate.
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ABSTRACT

0z

Introduction: Coronary heart disease (CHD) due to
atherosclerosis is a multifactorial disease with high morbidity
caused by interaction of various genetic and environmental
factors. Hyperlipidemia which is accepted as the most
important risk factor for atherosclerosis; characterized by high
concentration of low density lipoprotein (LDL) -cholesterol
(LDL-C) and low concentration of high density lipoprotein (HDL)-
cholesterol (HDL-C). Epidemiological studies prove the inverse
relationship between HDL-C levels and CHD. Apolipoprotein
A1, the major protein of HDL, is secreted as proprotein and
then cleaved by C-terminal procollagen endoproteinase/bone
morphogenetic protein-1 (BMP-1). Reporting of the role of BMP
receptors in lipoprotein metabolism indicates that variations
in these genes may be important. However, there are no
studies in the literature about the variations in type | receptors
for activin receptor-like kinase (ALK) 1 and ALK2 and its effects
on lipid profile. In this study, it was aimed to determine the
role of the gene variants of ALK1 (Q292P ve S333G) and ALK2
(R206H) receptors in the development of CHD and their effects
on serum lipoprotein levels.

Methods: This study was carried out using a sample of 131
patients with CHD and 51 controls. ALK1 and ALK2 genotypes
were determined by real-time polymerase chain reaction and
technique.

Results: Genotype distributions of ALK1 and ALK2 were the
same between the study groups (p>0.05). Mutations in ALK1
and ALK2 were observed only in the patient group. ALK1 Q292P
mutation and ALK2 R206H mutation exerted positive effects on
the serum lipid profile.

Conclusion: The findings of our study suggested that mutations
of ALKT and ALK2 genes may contribute to antiatherogenic
lipid profile and may protect against the development of CHD.

Keywords: Mutation, coronary hearth disease, ALK1, ALK2

Amag: Aterosklerozdan kaynaklanan koroner kalp hastaligi
(KKH) cesitli genetik ve cevresel etmenlerin etkilesimden
kaynaklanan morbimortalitesi yiiksek multifaktoriyel bir
hastaliktir. Ateroskleroz icin en 6nemli risk faktori kabul edilen
hiperlipidemi; diistik yogunluklu lipoprotein (LDL)-kolesteroliin
(LDL-K) ytiksek konsantrasyonu ve vyiiksek yogunluklu
lipoprotein (HDL)-kolesteroliin (HDL-K) distik konsantrasyonu
ile karakterizedir. Epidemiyolojik calismalar HDL-K seviyeleri
ve KKH arasindaki ters iliskiyi kanitlamaktadir. HDL’nin baslica
proteini olan Apolipoprotein A1, proprotein olarak sekrete
edilir ve sonra C-terminal prokollajen endoproteinaz/kemik
morfogenezi ile iliskili protein-1 (BMP-1) tarafindan kesilir. BMP
reseptorlerinin lipoprotein metabolizmasindaki gorevlerinin
bildirilmesi bu genlerdeki varyasyonlarin 6nemli olabilecegine
isaret etmektedir. Ancak tipl reseptor aktivin reseptori benzeri
kinaz (ALK) 1 ve ALK2'ye ait varyasyonlar ve lipid profil'ine
olan etkileri ile ilgili literattirde calisma bulunmamaktadir. Biz
calismamizda ALK2'ye ait R206H, ALK1 Q292P ve S333G gen
varyantlarinin KKH ile iliskini ve lipoprotein metabolizmasi
lizerine olan etkilerinin incelenmesini amacladik.

Yontemler: Calisma gruplarimiz 131 KKH ve 51 erkek
kontrolden olusmustur. ALK1 ve ALK2 genotipleri gercek
zamanl polimeraz zincir reaksiyonu ile belirlenmistir.

Bulgular: ALK1 ve ALK2 genotip dagilimlari calisma gruplarinda
benzer gozlenmistir. Ancak ALK ve ALK2 mutasyonlari sadece
hasta grubunda bulunmustur. ALK1 Q292P mutasyonu ile ALK2
R206H mutasyonunun serum lipid profiline olumlu katkisini
gozlemledik.

Sonug: Calismamizin bulgularni ALKT ve ALK2 genlerine
ait mutasyonlarin  antiaterojenik lipid profiline katki
saglayabilecegi ve bu sekilde KKH gelisiminde koruyucu
olabilecekleri izlenimini vermistir.

Anahtar Kelimeler: Mutasyon, koroner kalp hastaligi, ALK1,
ALK2
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Introduction

Atherosclerosis is a progressive and degenerative disease, usually
beginning in childhood, showing clinical symptoms in middle age,
caused by genetic and environmental factors, normal and modified
lipoproteins, monocytes, macrophage foam cells, T lymphocytes,
endothelial cells (ECs), smooth muscle cells and fibroblasts complex
interactions (1). Coronary heart disease (CHD), which develops as a result
of atherosclerosis, still remains a serious cause of death in the world, is
responsible for about 50% of deaths in the United States and Europe and
34% in Turkey.

Bone morphogenetic protein (BMP) is a metalloproteinase belonging to
the growth factor transducer beta (TGF-B) superfamily. They were first
identified as factors that caused the formation of bone and cartilage.
However, it was later determined that they also showed broad spectrum
biological activities in different tissues including blood vessels, heart,
kidney, neurons, liver and lung. Studies have shown that BMPs can
also form osteal tissue in “extraosteal” organs, making this protein
a candidate for atherosclerosis. Indeed, recent research has shown
that BMP ligands increase in vascular calcific lesions associated with
atherosclerosis, diabetes and chronic renal failure (2-9). BMPs transmit
their signals through two types of receptors, type | and type II. Type |
receptors are essential for signaling. Type Il receptors are responsible for
binding to ligands and expression of type | receptors. Type Il receptors
phosphorylate type | receptors in the stable complex formed by type |
and type Il receptors following ligand binding.

»

The type | receptor “activin receptor-like kinase (ALK1)” plays an
active role in EC biology. ALK1 has often been studied in relation to
angiogenesis. However, the demonstration that ALK1 is expressed in
atherosclerotic lesions suggests that it also plays a role in atherogenesis
(10). In addition, Kraehling and colleagues reported in their study
that ALK1 is a new low-affinity, high-capacity receptor for low density
lipoprotein (LDL) in ECs that functions during hypercholesterolemia
and supports LDL transcytosis. The determination of direct binding
of ALKT to LDL, unlike lipoprotein receptor (LDLR), and the lack of
down-regulation of this binding by sterols and Proprotein convertase
subtilisin/kexin type 9 have made ALK1 a new beacon of hope for the
treatment of atherosclerosis (11).

The type I activin A receptor, also known as ALK2, is a transmembrane
serine/threonine kinase receptor and following BMP binding activates
intracellular signaling pathways via Smad1/5, Erk1/2 and p38. The ALK2
receptor, showing more limited signal specificity, is sensitive to BMP-5-
6-7 signals. ALK2 gene mutations cause the activation of BMP-specific
intracellular signals without ligand binding to the receptor. In addition,
the reporting that ALK1 expression is dependent on high density
lipoprotein (HDL) induction to ALK2 indicates that variations in this gene
may be important (12). Recent studies have shown evidence of the role
of BMPs and their receptors in atherosclerosis (8,10,12,13).

Considering this information, it is worth studying the variations of
BMP receptors as new biological markers that may cause individual
differences in the treatment of atherosclerosis, which is a very serious
health problem.
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In our study, we aimed to investigate the effects of R206h, ALK-1
Q292P and s333g missense mutations of ALK2 induced by HDL with
antiatherogenic properties due to its role in reverse cholesterol transport
on CHD development and lipoprotein metabolism.

Methods

For the analysis of the mutations identified in our study, the cases were
included in the study based on the clinical criteria determined below,
DNA belonging to these samples was prepared and purity determination
was made and DNA levels were calculated and stored at +4°C until the
time of the study. In addition, after all individuals in the study groups
were informed, informed consent form was obtained and they were
included in the study. Our study was carried out by the ethics committee
decision numbered 2010/702-194 taken from istanbul University Faculty
of Medicine Clinical Research Ethics Committee and was supported by
istanbul University Scientific Research Projects Unit (no: 11304).

R206H (rs number: 121912678) ALK-1 q292p and s333g of ALK2 were
studied using real - time polymerase chain reaction method and
enzyme-linked immunosorbent assay technique to determine serum
apoprotein A1 level in the obtained DNA samples. The distribution of
genotypes and alleles in patient and control groups was analyzed by
statistical analysis and it was attempted to determine whether they
posed a risk in disease development. In addition, as related to CHD
risk factors, body mass index (BMI) (kg/m?), arterial hypertension (>140
mmHg systolic blood pressure of >90 mmHg diastolic blood pressure),
hyperlipidemia (total cholesterol >240 mg/dL and cholesterol >250 mg/
dL) were evaluated.

Two sample groups were used in this study.

In the first group, 138 angiography (-) male individuals were enrolled
in the control group. Participants in the control group were not taking
drugs with known effects on serum lipid levels during sample extraction
(lipid-lowering drugs such as statins or fibrates, beta-blockers, diuretics
or hormones).

The second group was made up of 131 male patients with angiography
(+) diagnosed with CHD by coronary angiography method followed
by the istanbul University Department of Cardiology of the Faculty
of Medicine. Six of the patients were on no medication, 1 was using
phenofibrate and 124 were receiving statin treatment. And all but one
of them were receiving antihypertensive treatment.

Statistical Analysis

Statistical analysis of this study was conducted using SPSS 20 package
program. The statistical significance limit was taken as p<0.05.

Whether the data belonging to the patient and control groups comply
with the normal distribution was analyzed with the Kolmogorov-
Smirnov test. Student’s t-test was used to determine body mass indexes,
and chi-square (x?) and Fisher’s exact tests were used to evaluate the
differences between groups in the frequency of genotype and alleles.
The Kruskal-Wallis method was used for comparing clinical and non-
clinical parameters with alleles between the patient and control groups,



and ANOVA and Student’s t-test was used to examine the genotype. Gene
counting method was used in calculations of allele frequency.

Results

Our study consisted of 131 CHD and 138 volunteer healthy controls
followed at the istanbul University Faculty of Medicine Department
of Cardiology. The properties for the groups are given in Table 1.
Accordingly, there were no statistically significant differences between
the patient and the control group in terms of age, serum apoprotein
A1, triglycerides, very-low-density lipoprotein (VLDL)-C, HDL-C and
BMI values and alcohol consumption (p>0.05). Cigarette consumption
was high in the patient group compared to the control group (63.8%
in the patient group; 47% in the control group; p=0.006). Also in
the patient group, systolic blood pressure (p<0.001),diastolic blood
pressure (p=0.008), total cholesterol (p <0.001), LDL-C (p<0.001) of total
cholesterol/HDL-C (p<0.001),HDL-CI/LDL-C (p=0.008) compared to the
control group values were found to be low and statistically significant.

94.6% of the individuals in our patient group use statins, 0.76% use
fenofibrate type drugs, and 4.5% do not receive antihyperlipidemic
treatment. In addition, all but one of our patients have hypertension
and use antihypertensive drugs. We attribute the lower serum lipid/
lipoprotein and blood pressure values observed in the patient group
compared to our control group to the use of medication.

Table 1. Characteristics of the groups

Control (n=138)

Age (year) 50.91+7.46
Age of the first MI (year)

SBP (mmHg) 132.82420.75
DBP (mmHg) 78.94+15.75
BMI (kg/m?) 26.29+3.55
Apoprotein A-1 1.34+0.24
Total-C (mmol/ L) 5.16+1.27
Triglyceride (mmol/L) 1.68+0.87
LDL-C (mmol/L) 3.24+0.84
HDL-C (mmol/L) 1.05+0.29
VLDL-C (mmol/L) 0.77+0.37
Total-C/HDL C 5.28£1.96
HDL-C/LDL-C 0.37£0.12
Smoking 47%

Alcohol use 39.9%

Presence of type-2 diabetes (%)
Presence of hypertension (%)
Stent presence /absence(%)

A vein (%)

Two veins (%)

Three veins (%)

Akadam Teker et al. Effect of ALK1-2 on Lipid Profile

The genotype and allele distributions of ALK7 and ALK2 gene mutations
studied in patient and control groups are shown in Table 2. When
ALK1 Q292P and $333G and ALK2 r206h genotype distributions were
examined in study groups, no statistically significant differences were
observed. However, mutant genotypes of ALKT and ALK2 genes were
observed only in the patient group and no mutations were found in the
control group (Table 2).

When the effect of ALK1 Q292P mutations on serum Apoprotein A1,
lipoprotein levels, BMI and blood pressures were examined, serum
triglycerides (p=0.020), LDL-C (p=0.045) and VLDL-C (p=0.022) levels
were significantly lower in the patients with mutant genotypes compared
to those with no mutations. The effect of ALK1 $333g mutation on serum
lipids, blood pressures and body mass index values was not observed
(p>0.05) (Table 3).

When the effect of ALK2 r206h mutation on serum Apoprotein A1,
lipoprotein levels, BMI and blood pressures were examined in the
patient group, serum LDL-K (p=0.017) levels were significantly lower in
individuals with mutant genotypes compared to non-mutant individuals
(Table 4).

Since ALKT and ALK2 variants were not found in the control group, we
were unable to evaluate their effect on lipid profile, BMI and blood

pressures.

Groups
Patient (n=131) P
50.25%4.65 0.393
50.60+6.24
124.19+12.88 <0.001
74.801+8.53 0.008
25.62+3.61 0.134
1.27£0.21 0.136
4.45£1.10 <0.001
1.66£0.75 0.876
2.72+0.90 <0.001
1.06£0.25 0.808
0.71£0.26 0.151
4.39%£1.35 <0.001
0.43%£0.17 0.008
63.8% 0.006
45% 0.390
22.5%
99.2%
14.13/85.87
82.27%
15.18%
2.53%

The values of age, serum lipid, BMI and blood pressures in the table were given as X + Standard deviation, and other values as %. The degree of intergroup significance was examined by
the student t-test, CHD: Coronary heart patients, BMI: body mass index, SBP: systolic blood pressure, DBP: diastolic blood pressure, N: sample number, LDL: low density lipoprotein,

VLDL: very-low-density lipoprotein, HDL: high density lipoprotein, MI: myocardial infarction
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Table 2. Distribution of ALK1 and ALK2 genotypes in the groups
ALK1 and ALK2 mutations

Control (n=138)
ALK1 Q292P genotypes
Normal 138 (100%)
Mutant -
ALK1 S333G genotypes
Normal 138 (100%)
Mutant -
ALK2 R206H genotypes

Normal 138 (100%)

Groups p
CHD patients (n=131)

127 (96.9%)

FE =0.055
4 (3.1%)
127 (96.9%)

FE =0.055
4 (3.1%)
128 (97.7%) FE=0.114

The values in the table are given as sample number and percentage. The degree of intergroup significance was examined by the Student’s t-test. CHD: Coronary heart disease, BMI: body
mass index, SBP: systolic blood pressure, DBP: diastolic blood pressure, n: number of samples, FE: Fisher’s exact test, ALK: activin receptor-like kinase

Table 3. Effect of ALK1 Q292P and $333S mutations on serum lipid profile, blood pressures and body mass index in patient group

Normal
Apoprotein-A1 1.2840.21
Total-C (mmol/L) 4.48+1.11
Triglyceride (mmol/L) 1.68£0.76
HDL-C (mmol/L) 1.0620.25
LDL-C (mmol/L) 2.74+0.90
VLDL-C (mmol/L) 0.72£0.26
BMI (kg/m?) 25.60+3.65
SBP (mmHg) 124.25+12.94
DBP (mmHg) 74.88+8.62

ALK1 S333G mutation

Normal
Apoprotein-A1 1.26+0.21
Total-cholesterol (mmol/L) 4.44+1.10
Triglyceride (mmol/L) 1.66+0.75
HDL-C(mmol/L) 1.06+0.25
LDL-C (mmol/L) 2.70+0.89
VLDL-C (mmol/L) 0.71+0.26
BMI (kg/m?) 25.56+3.56
SBP (mmHg) 124.25%£12.88
DBP(mmHg) 74.80+8.53

ALK1 Q292p mutation

Mutant p

1.10+1.17 0.165
3.76%0.77 0.160
1.15%0.27 0.020
1.17+0.40 0.622
2.14%0.38 0.045
0.52£0.10 0.022
26.24+1.99 0.581
122.50£12.58 0.790
72.50+5.00 0.419
Mutant p

1.37+0.21 0.322
5.03+1.29 0.290
1.66£0.75 0.999
1.06+0.23 0.983
3.20£1.08 0.281
0.68+0.14 0.790
28.13%5.39 0.225
122.50£15.00 0.790
75.00+10.0 0.964

The values in the table are given as X + standard deviation. The degree of intergroup significance was examined by the student t-test. BMI: Body mass index, SBP: systolic blood pressure,
DBP: diastolic blood pressure, LDL: low density lipoprotein, VLDL: very-low-density lipoprotein, HDL: high density lipoprotein, ALK: activin receptor-like kinase

Discussion

Atherosclerotic CHD is one of the greatest threats to Global Health (14).
Atherosclerosis isa complex disease influenced by various environmental
factors and accompanied by many genetic variations with low
penetration (15). For CHD with high morbimortality (16) endothelial
dysfunction, inflammation, abnormal lipoprotein and homocysteine
metabolism are very important risk factors (17).

In recent studies, the presentation of evidence that BMPs and their
receptors play a role in atherosclerosis has caused researchers to turn
to these proteins. The results of our study published in 2018 show
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that the BMP1 5’'UTR + 104 (T/C) variation may affect serum Apo A1
and lipoprotein levels due to statin therapy and thus contribute to
the development of CHD (13). Studies of BMPs remain current and
are continuing rapidly, but studies of BMP receptors that enable BMP
signaling and their effects on atherosclerosis are limited. The variations
in these proteins appear to be a very current and important issue, as
they can affect the progressive aspect of atherosclerosis.

In our study, we studied the frequency of ALK1 type I receptors Q292p
and S333G and ALK2 R206h mutations in CHD and their effects on
lipoproteins. The relationship between ALK1 and ALK2 and CHD and
the effect of these variants on lipoproteins has not been found in
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Table 4. Effect of ALK2 R206H mutation on serum lipid profile, blood pressures and body mass index in CHD patient group

cC

Apoprotein-A1 1.2840.21
Total-C (mmol/L) 4.48+1.10
Triglyceride (mmol/L) 1.67£0.76
HDL-C (mmol/L) 1.06£0.25
LDL-C (mmol/L) 2.74%0.90
VLDL-C (mmol/L) 0.71+0.26
BMI (kg/m?) 25.6613.63
SBP (mmHg) 124.14%12.51
DBP (mmHg) 74.92+8.51

ALK2 R206H mutation

T p

1.11£1.16 0.201
3.43+0.53 0.066
1.56+1.16 0.408
0.85£0.12 0.074
1.97£0.26 0.017
0.69+0.08 0.751
23.96%1.56 0.190
126.66+28.86 0.894
70.00£10.00 0.325

The values in the table are given as X + standard deviation. The degree of intergroup significance was examined by the student t-test. BMI: Body mass index, SBP: systolic blood pressure,
DBP: diastolic blood pressure, LDL: low density lipoprotein, VLDL: very-low-density lipoprotein, HDL: high density lipoprotein, ALK: activin receptor-like kinase

CHD: coronary heart disease

the literature. For this reason, we could not find the opportunity
to compare our results. In general, mutations on ALK1 have been
associated with the development of direct connections between arteries
and vessels, or with hereditary hemorrhagic telangiectasia (HHT 2),
which is autosomal dominant inheritance and systemic fibrovascular
dysplasia, characterized by arteriovenous malformations (18-21). There
are publications reporting that ALK-1 mutations are associated with
pulmonary hypertension in HHT patients (22,23).

Studies pointingout the role of ALKT in atherosclerosis have mainly drawn
attention to TGF-family signaling, and according to independent study
data, inhibition of BMP signal reduces the formation of atherosclerotic
plaques (24,25). Although until recently there was little evidence of a
link between ALK1 and atherosclerosis, an increase in ALK1 expression
was also observed in atherosclerotic lesions, based on data from two
studies in mice (26) and humans (10).

ALK1 has two independent roles in atherosclerosis through direct
binding of LDL to extracellular domein to mediate LDL uptake and
provide BMP signaling. In addition, Kraehling and colleagues (11)
reported that ALK1 facilitates LDL uptake but does not target LDL for
impairment, while LDLR and ALK1 overexpression increase fluorescence
labeled LDL [dioctadecylindocarbocyanine (Dil)-LDL] uptake, they did
not observe the effect of ALK2 overexpression on Dil-LDL uptake.

According to the results of our study, serum triglycerides, LDL-C and
VLDL-C levels were statistically significantly lower in individuals with
ALK1Q292P mutant genotype than in non-mutant individuals. According
to this data, it may be possible to say that ALK1 Q292P mutation shows
antiatherogenic properties when its positive effect on lipid profile is
evaluated.

ALK2 enables the rearrangement of ALK1. However, gene deletion
experiments produce different phenotypes, indicating that the
respective target genes of ALK1 and ALK2 are different. ALK1 deficiency is
associated with HHT and the formation of arteriovenous malformations,
while ALK2 affects the development of cardiac output pathway and
aortic derivatives. A high level of ALK2 relative to ALK3 and ALK6 may
alter the inflammatory effects of BMP-2/4 in the endothelium (12).

Yao et al. (24) showed that HDL promotes ALK2 expression in ECs,
which allows induction of ALK-1, vascular endothelial growth factor
(VEGF) and matrix Gla protein (MGP). These investigators showed that
the HDL induction of ALK2 is dependent on the BMP signal and also
affects the correlation of a repressive homeodomain protein (Msh
homeobox2) MSX2 and the activating homeodomain proteins DLX3 and
DLX5 (homeobox protein) with the ALK2 gene. The significance of these
findings is confirmed in apoA1 transgenic mice with high HDL levels
and resistant to atherogenesis. Mice mentioned show similar changes in
aortic gene expression as seen in in vitro ECs. In this way, HDL protects
the arterial wall by increasing the BMP response system, which allows
the increase of VEGF, essential for endothelial survival, and the increase
of MGP, which prevents excessive BMP activity and vascular calcification.

According to the results of our study, LDL-C levels were statistically
significantly lower in individuals with ALK2 R206h mutant genotype than
in non-mutant individuals. According to this data, it may be possible to
say that ALK2 R206h mutation shows antiatherogenic properties when
its positive effect on lipid profile is evaluated.

Conclusion

We observed ALK1 Q292P and S333G and ALK2 R206h mutations in our
study, albeit with a low frequency, only in the patient group. We didn’t
find any mutations in the control group. Therefore, we were unable to
assess the effect of these mutations on control group characteristics.
However, we observed the positive contribution of the ALK1 Q292P
mutation and the ALK2 R206H mutation to the serum lipid profile in the
patient group. The findings of our study suggest that mutations in the
ALKT and ALK2 genes, which are BMP receptors, may contribute to the
antiatherogenic lipid profile and thus be protective in the development
of CHD. We believe that the interaction of BMP protein and signaling
pathway variants with serum lipids deserves a better understanding by
continuing our study in the study group with a larger sample.
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ABSTRACT

0z

Introduction: Anaemia parameters in children with type-
1 diabetes and their relationship with metabolic control
has received little attention in the literature. We aimed to
determine the incidence of anaemia and to investigate
anaemia parameters and their relationship with metabolic
control in paediatric type-1 diabetes mellitus (DM) patients.

Methods: A retrospective case control study was conducted
using the medical records of 33 patients with type-1 diabetes
and 33 healthy children. In both groups, anaemia parameters
including haemogram parameters and iron, total iron-binding
capacity (TIBC), ferritin, vitamin B12 and folate were noted. In
the case group, HbA1c levels, duration of diabetes and insulin
treatment dose were also noted.

Results: Mean diabetes duration was 8.4£11.4 months, mean
HbA1c level was 10.6+2.9 and mean insulin treatment dose
was 0.7+0.2 u/kg/day. Comparison of haemogram parameters
between the case and control groups were non-significant.
TIBC was lower in the patients than in controls. Folate and
ferritin were higher in patients than in controls.

Conclusion: According to this study, type-1 DM did not increase
the risk for anaemia in children. Ferritin was higher in patients
than in controls, which suggests that inflammation was present
in the patients with type-1 DM.

Keywords: Anaemia, type-1, diabetes mellitus, HbA1c, insulin,
children

Amag: Tip-1 diyabetli cocuklarda anemi parametrelerinin
metabolik kontrolle iliskisi literatlirde az yer almaktadir. Tip-
1 diabetes mellitus (DM) tanili cocuklarda anemi insidansi,
anemi parametreleri ve bu parametrelerin metabolik kontrolle
iliskisinin arastiriimasi planlanmistir.

Yontemler: Benzer yas ve cinsiyette olan 33 tip-1 diyabetli ve
33 saglikli cocugun tibbi kayitlarindan retrospektif olgu kontrol
calismasi yapilmistir. Her iki grupta hemogram parametreleri
ve demir, total demir baglama kapasitesi (TDBK), ferritin,
vitamin B12, folat anemi parametreleri olarak kayit edildi.
Ayrica olgu grubunda HbA1c seviyeleri, diyabet siiresi ve
instlin tedavi dozu not edildi.

Bulgular: Tip-1 DM’li cocuklarda diyabet stiresi 8,4+11,4 ay,
HbA1c seviyesi 10,6£2,9 ve insiilin tedavi dozu 0,7£0,2 u/kg/
glindi. Olgu ve kontrol grubunda hemogram parametrelerinin
karsilastiriimasinda anlamli fark saptanmadi. TDBK kontrol
grubuna gore daha dusik saptandi (p=0,02). Folat ve ferritin
seviyesi hastalarda kontrol grubuna gore daha ytiksek saptandi
(p=0,001).

Sonug: Bu calismaya gore tip-1 DM cocuklarda anemi riskini
artirmamaktadir. Hastalarda ferritin seviyesi kontrole gore daha
yuksek saptanmistir, bu durum tip-1 DM’de enflamasyonun
varligini desteklemektedir.

Anahtar Kelimeler: Anemi, tip-1, diabetes mellitus, HbA1c,
instlin, cocuk

Introduction

Type-1 diabetes mellitus (DM) is one of the most common chronic
childhood diseases and its incidence has doubled during the last decade.
In some studies, due to the chronic inflammatory state of type-1 DM,
it was considered that children may be at a higher risk of developing
anaemia, which may contribute to disease complications (1,2). Anaemia
in type-1 DM may have a multifactorial background; specifically, it may
be associated a more rapid erythrocyte turnover leading to higher HbA1c
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(3). Other autoimmune diseases (thyroiditis, celiac disease, Addison’s
disease and atrophic gastritis) may be accompanied by type1l DM and
can lead to anaemia. Some studies showed that the most common
causes of anaemia in children with type-1 DM is iron deficiency (4,5).
Iron deficiency in adults with type-1 DM is associated with prolonged
iliness and kidney malfunction (6,7).

In the present study, we aimed to assess the haemogram and iron
metabolism parameters, as well as vitamin B12 and folate levels in
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children with type-1 DM. These results were then compared with those
obtained from a group of healthy children to estimate the relation
between type-1 DM and metabolic factors such as disease duration,
insulin treatment dose and HbA1c levels.

Methods

Subjects

This study was a case control study at the paediatric clinic of Haseki
Training and Research Hospital. A total of 66 children were recruited
into the study: 33 with type-1 DM and 33 healthy children as a control
group. Blood samples were collected during the routine control visit
in the outpatient clinic. The patients were diagnosed according to
the criteria established by the American Diabetes Association (8).
Exclusion criteria were as follows: other autoimmune diseases (celiac,
thyroiditis), abnormal renal/hepatic biochemical values, macrovascular
complications and infections. Patients with haemoglobinopathies
were also excluded from the study. Children enrolled for this study,
according to their medical records, did not have chronic diabetes
complications. The control group consisted of healthy children having
similar characteristics with the patient group in terms of gender and
age. They had visited the clinic for routine medical examination and
were not diagnosed with any kind of disease. None of the participants
had a history of iron supplementation or blood transfusion in the last
six months.

In both groups, haemogram parameters including red blood cells,
haemoglobin (HGB), haematocrit, mean corpuscular volume, mean
corpuscular HGB and anaemia parameters including iron, iron-binding
capacity, ferritin, vitamin B12 and folate were noted. In the case group,
HbA1c levels, duration of diabetes and insulin subcutaneous treatment
dose (insulin/kg/day) were noted. The reference ranges were as follows:
HGB <12 gr/dL for the diagnosis of anaemia and red cell distribution
width (RDW) >14, serum iron <30 pg/dL, total serum iron-binding
capacity >350 ug/dL and ferritin <16 ng/mL for the diagnosis of iron
deficiency anaemia.

Ethics Statement

Informed consent forms were completed by all the participants. The
study protocol was approved by the Ethics Committee of Haseki Training
and Research Hospital (protocol number: 79-02/05/2014) and the study
was performed in accordance with the Declaration of Helsinki.

Biochemical Analysis

Blood samples were collected (without stasis after morning fasting) from
all the participants. Serum samples placed into tubes with gel were
allowed to clot before centrifugation. Following centrifugation for 10
min at 1000 g, the serum was aliquoted and kept at -70°C until the day
of the study.

The samples for haemogram were moved into tubes containing K2EDTA
(Becton Dickinson, UK) and the analysis was performed using an LH 780
(Beckman Coulter, USA) fully automated haematology system. HbA1c was
measured using a turbidimetric inhibition immunoassay with VARIANT II
autoanalyser, for which 4.8%-6% were within normal ranges and higher
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levels were considered significant. Serum iron levels and total iron-
binding capacity (TIBC) were measured using the calorimetric method
and a Cobas Integra 800 analyzer Roche, Mannheim, Germany). Ferritin,
folate and vitamin B12 levels were determined via chemiluminescence
immunoassays and an autoanalyser (Elecsys E170, Japan).

Statistical Analysis

SPSS version 15.0 was used for data analysis. For the comparison of the
two groups, Student’s t-test was used when the numerical variables were
in the normal ranges and Mann-Whitney U test was used for those in
abnormal ranges. Categorical variable ratios between the groups were
analysed with the chi-square test. Correlations between the numerical
variables were assessed by Spearman’s correlation analysis. A p-value of
<0.05 was considered statistically significant.

Results

Among the 33 children in the case group, 18 were males (54.5%) and
15 were females (45.5%); in the control group, 18 children were males
(54.5%) and 15 were females (45.5%). The mean age of the case group
was 12.543.8 years and that of the control group was 12.3+2.6 years.
There was no statistically significant difference between the groups in
terms of age or gender. In the case group, the duration of diabetes was
0-42 months (8.4+11.4 months), HbA1c levels were 10.6+2.9 and insulin
treatment doses were 0.7+0.2 u/kg/day (Table 1).

Comparison of the haemogram parameters of the patient and control
groups were non-significant, but both ferritin and folate concentrations
increased significantly in the case group (p=0.001) and the TIBC was
significantly decreased (p=0.022) (Table 2). Comparison of the laboratory
parameters in type-1 DM patients according to the duration of DM was
not significant between <12 months and >12 months.

According to the HGB levels, the case group was divided into two groups:
>12 gr/dL and <12 gr/dL. There was no significant between these
groups in terms of age, gender, duration of diabetes, HbA1c and insulin
treatment dose.

In the case group, correlations of haemogram and anaemia parameters
with duration of diabetes were not significant. In addition, correlations
of insulin treatment dose with haemogram-anaemia parameters
were not significant. Correlations of HbA1c and anaemia-haemogram
parameters were not significant, but there was a significant negative
correlation of serum folate concentration with HbA1c (Table 3).

Table 1. The demographic features and clinical findings of the
patients with type-1 DM and healthy control

DM type-1 Controls
Parameters (n=33) (n=33) p
Age (years) 12.5+3.8 (4-18) 12.3%2.6 (7-17)  0.597
Gender (females, %) 15 (45.5) 15 (45.5) 1.000

Duration of diabetes 8.4+11.4 (0-42)

(month)
Insulin (U/kg/day) 0.740.2 (0.4-1.3)
HbA1c (%) 10.6+2.9 (6.5-18.6)

DM: Diabetes mellitus
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Table 2. Comparison of laboratory parameters between the patients and controls

Parameters DM type-1 (n=33)
13.3+1.9 (8.8-16.8)

4(12.1)

Haemoglobin (g/dL)
Haemoglobin (<12 g/dL)

Haematocrit (%) 40.6%5.1 (31.3-51)
MCV (f) 82.4+7.7 (59-98.6)
RDW (%) 14.4£2.2 (11.7-19.6)
MCH (pg) 27.2+3.2 (16.3-33.1)

Vitamin B12 (pg/mL)
Folate (ng/mL)

303.2+178.4 (107-797)
12145 (3.4-24)
79.6+44.5 (10.9-186)
329.2+55.9 (248-461)
53+34.2 (2.6-139)

Iron (umol/L)
TIBC (umol/L)
Ferritin (ug/L)

TIBC: Total iron-binding capacity, DM: diabetes mellitus, MCV: mean corpuscular volume, RDW:

Table 3. Correlation of metabolic parameters in diabetes mellitus
type-1 patients with anaemia-haemogram parameters

guw{ation of Ll;ilulin U/kg/ HbATc

Haemoglobin rho -0.217 0.012 0.246
p 0.224 0.947 0.168

Haematocrit rho -0.233 0.001 0.304
p 0.192 0.995 0.085
Mcv rho -0.110 0.192 0.021
p 0.544 0.285 0.907

RDW rho -0.017 -0.185 0.075
p 0.924 0.303 0.676

MCH rho -0.103 0.204 -0.049
p 0.567 0.254 0.786

Vitamin B12 rho 0.142 0.175 0.035
p 0.429 0.329 0.847

Folate rho -0.047 -0.042 -0.345
p 0.794 0.816 0.049

Iron rho -0.124 0.204 -0.118
p 0.491 0.254 0.512

TIBC rho 0.180 -0.101 -0.233
p 0317 0.576 0.191

Ferritin rho -0.327 -0.208 0.206
p 0.063 0.247 0.250

TIBC: Total iron-binding capacity, DM: diabetes mellitus, MCV: mean corpuscular volume,
RDW: red cell distribution width, MCH: mean corpuscular hemoglobin, rho: Spearman’s
rank correlation coefficient

Discussion

To date, few studies have assessed the prevalence of anaemia among
children with type-1 DM and its effects on metabolic control. In some
studies, patients with type-2 diabetesand anaemia, usually accompanied
by renal complications, were available (6,7). In the paediatric population,
disturbances of renal function are rare. Therefore, anaemia among

children with type-1 DM and its causes are controversial.

Controls (n=33) p

13.6%0.9 (12.5-15.6) 0.372
0(0.0) 0.114
40.2+2.1 (36.1-44.3) 0.644
83+3.8 (71-91) 0.728
14.34£1.2 (12.4-17.8) 0.577
27.8+2.5(20.9-33.3) 0.520
222.6+85.5 (98-407) 0.092
8.7+3.1(3.1-17.3) 0.001
71.1430.9 (3-130) 0.375
355.6432.5 (254-412) 0.022
30.3+30.8 (5.3-156.1) 0.001

red cell distribution width, MCH: mean corpuscular hemoglobin

We found that only 4/33 (12.1%) patients had anaemia in the case
group, which were caused by iron deficiency and there was no
statistically significant difference between the groups (p=0.114).
Similarly, Akkermans et al. (1) found lower prevalence rates of anaemia
among children with type-1 DM. Specifically, they performed a two-
centre prospective observational study in which the iron statuses of
227 children with type-1 DM were investigated. Their results indicated
that iron deficiency anaemia prevalence was 3.1% and chronic disease
prevalence was 3.7%. The deprived iron status was observed in 113 (50%)
of the 227 children. In the study of Rusak et al. (9), none of the children
with type-1 DM had anaemia. Although it is suggested that children
with type-1 DM may be at a higher risk for anaemia, studies on this
subject are rare. In an analysis of 200 Egyptian children with type-1 DM,
anaemia was diagnosed in 37% of the patients and anaemia developed
as a consequence of parasitic infestations and a lower socioeconomic
situation (5).

In our patients, iron metabolism parameters and vitamin B12 levels
were within the normal ranges, but the comparison of the case and
control groups indicated that ferritin and folate concentration were
higher and TIBC was lower in the case group. Normal vitamin B12 and
iron concentrations in children with type-1 DM were also described by
other authors (10). Normal iron status, B12 levels and high folic acid
may be the result of regular controls and healthy nutrition. Higher
ferritin and lower TIBC may be markers of inflammation (11). It is known
that type-1 DM is an inflammatory disease. Rusak et al. (9) studied the
markers of anaemia in children with type-1 DM and found significantly
higher RDW, hepcidin which is a marker of inflammation, anaemia and
vitamin B12 concentrations and lower TIBC.

In children with type-1 DM, knowledge about the impact of anaemia
on HbA1c levels is rare and the results are conflicting. In some studies,
the iron statuses of children and their potential impact on HbA1c levels
were studied. Results indicated that decreased iron levels might lead
to increased HbA1c levels. (12-14). Tarim et al. (4) and Salah et al. (5)
reported elevated HbA1c levels in type1 DM patients with iron deficiency
anaemia. They described a significant decrease in HbA1c levels after
iron replacement therapy in patients with iron deficiency anaemia. In
contrast with several previous studies, our results suggest that anaemia
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and haemogram parameters have no effect on HbA1c concentrations.
A previously mentioned report from Akkerman et al. (1) also found that
HbA1c levels were not associated with iron deficiency.

In this study, haemogram parameters, TIBC, serum iron and vitamin B12
and ferritin levels did not show a relationship with duration of diabetes,
HbA1c, or daily insulin dosage. However, there was a significant negative
correlation with HbA1c and serum folate concentrations. It is considered
that folate deficiency in children with type-1 DM might affect metabolic
control. Therefore, additional studies to assess the relationship between
folate concentration and HbA1c are needed.

Our study had an advantage over previous studies because we evaluated
anaemia-haemogram parameters and their association with metabolic
parameters, including insulin treatment dose, duration of diabetes and
HbA1c. However, our results were limited by a small sample size.

Conclusion

The present study confirms that metabolic control parameters are not
associated with haemogram and anaemia parameters in children with
type-1 DM. Nevertheless, additional studies with larger sample sizes are
recommended.
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ABSTRACT

0z

Dysplastic kidney cysts are developmental cysts of the
kidney. They are mostly multi-cystic, and usually involve the
whole kidney. In addition, the segmental and solitary form
is rare. A one-year-old boy with an antenatal ultrasound
diagnosis of a left kidney cyst was followed-up. Postnatal
ultrasound examination revealed a duplex left kidney with a
cystic dilatation in the upper pole and a normal appearing
parenchyma in the lower pole. The cystic lesion (1010 cm)
with an upper polar location that did not show any regression
was excised laparoscopically. The ureter communicating with
the cystic component of the kidney was not seen on the left
side during laparoscopy. Histopathologic diagnosis was a cystic
renal dysplasia. We present a very rare case of a duplex kidney
with a solitary dysplastic cyst and ureteric atresia and discuss

Displastik bobrek kistleri bobregin gelisimsel kistlerinden
olup cogunlukla multi-kistik ve genellikle tim bobregi
tutan patolojilerdir. Segmenter ve soliter formu nadirdir. Bir
yasinda erkek olgu antenatal tanimlanmis sol bobrek kisti
nedeni ile dogum sonrasi takip edilmis. incelemelerinde
solda dupleks bobrek, alt kutupta normal bobrek dokusu, tst
kutbunda soliter kistik genisleme tespit edildi. Takiplerinde
gerileme gostermeyen st kutup yerlesimli kistik yapr (10x10
cm) laparoskopik olarak eksize edildi, Greteri gorilmedi.
Histopatolojisi kistik renal displazi olarak tanimlandi. Dupleks
bobrek anomalisi ve ayni tarafta displazik kistik bobrek yapisi
bulunan, treteral atrezili olgu, cok nadir goriilmesi ve tani-
tedavi suireclerinin irdelenmesi icin sunuldu.

the diagnostic and therapeutic process.
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Introduction

Multi-cystic dysplastic kidney (MCDK) is the most common form of
renal dysplasia that is usually described as a cystic kidney enlargement
during routine antenatal ultrasonographic examination. Dysplasia rarely
occurs in solitarily form. The importance of the differentiation and
definitive diagnosis of cystic kidney diseases lies in the fact that surgical
treatment is not necessary unless complications, such as malignant
transformation or hypertension, develop (1). In this study, we presented
the clinical findings, imaging features, diagnosis, and treatment of a
segmental solitary cystic dysplastic kidney (SSCDK). Our patient was being
followed-up since a cystic kidney enlargement was detected by antenatal
ultrasonography.
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Case Report

Verbal and written informed consent was obtained from the parents of
the patient who participated in this study. Physical examination of the
one-year-old boy with a left hypochondriac mass showed a left kidney
upper pole cyst on ultrasonography. He had a history of left kidney
hydronephrosis on antenatal ultrasonography.

Kidney ultrasonography revealed a smooth-edged upper pole cyst of the
left kidney with dimensions of 10x10 cm. Intravenous urography showed
a lucent mass displacing the calyces at the left upper pole. Mild calyceal
dilatation was seen with a normal draining ureter in the lower pole
(Figure 1). Lower pole of the kidney had a normal appearance (Figure 2),
and a bifid pelvis was reported. Magnetic resonance urography showed
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a duplex collecting system with a double ureter. There was a normal
ureter draining the lower pole of the kidney. There was also a dysgenetic
dilated ureter with a blind proximal ending, having a separate bladder
opening. The bladder was normal in the voiding cystourethrography,
and reflux to the ureter was not seen (Figure 3).

The removal of the lesion by laparoscopic surgery was decided due to
the growth of the mass and the compression symptoms. Orifices of the
left and right ureters were seen during cystoscopy, which was performed
under anaesthesia. There was no left complete double ureteric orifice,
which was defined by the magnetic resonance imaging (MRI). The upper
pole, which was in solitary cystic structure morphology, was excavated
almost totally with the unroofing technique. No separate ureter was
communicating with the upper pole. Histopathological diagnosis was a

Figure 1. Intravenous urography shows a lucent defect displacing the
calyces at the left upper pole. Mild calyceal dilatation is seen with a normal
ureter draining the lower pole calyces

Figure 2. Coronal thick slab T2-weighted magnetic resonance urography
shows a left-sided cystic kidney mass in the upper pole. A low lying dilated
and tortuous left upper moiety ureter is seen
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renal dysplasia. The final diagnosis was a left kidney segmental solitary
dysplasia of the upper pole with a normal lower pole and duplex
collecting system. After the 4" day of the surgery, the left kidney (lower
pole), right kidney and bilateral ureters were evaluated and found as
normal in the intravenous urography.

Discussion

Dysplastic renal development anomalies are most commonly seen in
the multi-cystic form. MCDK is the most common cause of abdominal
mass in neonates following hydronephrosis. Renal dysplasia, the most
common cystic disease in childhood, occurs during the metanephric
phase of embryological development. If an obstruction occurs in the
period after the embryological development, hydronephrosis instead of
dysplasia will occur. The most common one is unilateral renal dysplasia.
This form consists of 80%-90% of this anomaly, and occurs as a result of
a pelvi-ureteral blockage of the entire kidney. If obstruction occurs at
the infundibular level, the upper pole of the kidney can also be seen
in a segmental or focal shape (1,2). Based on this information, it can be
said that an infundibular blockage occurred at the late embryonic stage;
therefore SSCDK was formed in our presented case.

SSCDK is rarer than MCDK, which has an occurrence rate of 1:4300 (3).
These cases were first described as duplex kidneys and are difficult to
identify because they have atypical clinical presentations. Abdominal
mass occurs clinically in childhood, but it is sometimes not noticeable
until adulthood. Patients sometimes apply to hospitals with complaints
of recurrent urinary tract infections, abdominal pain, haematuria,
and developmental delay (4). Since the SSCDK is a developmental
anomaly, it may be accompanied by additional anomalies such as
ureteropelvic obstruction, ureteral agenesis, dilatation of the collecting
system without renal hypoplasia or ureterocoele, vesicoureteral reflux,
malrotation, renal agenesis and horseshoe kidney. Less frequently, there
are other abnormalities such as ectopic ureters opening in the dysplastic
kidney or vesicoureteral reflux (5). The case did not have any findings
other than the growing abdominal mass, and it was accompanied by a
urethral atresia.

Figure 3. No vesicoureteral reflux is seen on voiding cystourethrogram



SSCDK can give the impression of a mass on abdominal radiography,
with a kidney that is increased in size. Cyst wall calcifications are rarely
seen in childhood, although they are seen in one third of cases among
adults. Cystic structures replacing the normal kidney parenchyma is
the ultrasonographic finding (6,7). In computed tomography and MRI,
MCDK is a kidney mass composed of a large number of small cystic
masses separated by non-associative septal defects with no contrast
involvement (8-10). Due to the fact that the presented case is in the
solitary form, there are not enough distinctive imaging findings in these
cases and therefore, it was identified as hydronephrosis in the duplex
kidney. The identification of the complete double-collector system was
not confirmed by both cystoscopy and laparoscopy.

Histopathologic examination is used to distinguish various aetiologies
among small kidneys, because this distinction is important for disease
prognosis and genetic counselling. The diagnosis of renal dysplasia is
not difficult; however, the diagnosis is sometimes confused with other
conditions including polycystic kidney disease, foetal kidney, renal
hypoplasia and renal atrophy. Histopathologically, some structures
unique to the foetal stage such as metaplastic cartilage residues,
hypoplasia, primitive mesenchymal tissues and canals are seen. Their
number and size depends on whether they are hypoplastic or dysplastic.
The absence of metaplastic cartilage tissue does not rule out renal
dysplasia (4). In the presented case, the presence of primitive tubules
and of cystic structures containing thin mesenchymal tissue confirmed
the diagnosis of SSCDK.

As a result, SSCDK may occur with different clinical and radiological
findings. For this reason, SSCDK should be included in the differential
diagnosis of cystic kidney and cystic kidney masses. SSCDK are difficult to
diagnose because they do not have pathognomonic imaging features, if
there is no collector system duplication. In typical cases, SSCDK occurs at
the upper pole. In symptomatic patients with the absence of involution,
surgical treatment may be used instead of non-operative treatment, if
there is hypertension.
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ABSTRACT

0z

Peutz-Jeghers syndrome may be presented with gastrointestinal
and extra-intestinal malignancies. Herein, we report a case of
Peutz-Jeghers syndrome with a malignant intestinal polyp
accompanied by synchronous multiple hamartomatous
gastrointestinal polyps that was treated with simultaneous

Peutz-Jeghers sendromu, gastrointestinal ve ekstraintestinal
maligniteler ile prezente olabilir. Yaygin hamartomatoz
gastrointestinal polipler ile senkron bir malign ince bagirsak
polibiolan, eszamanli cerrahi ve endoskopik polipektomiler ile
operatif tedavi uygulanan Peutz-Jeghers sendromu olgusunu

surgical and endoscopic polypectomies.

Keywords: Peutz-Jeghers syndrome, polyps, adenocarcinoma,

endoscopy, general surgery

Introduction

Peutz-Jeghers syndrome (PJS) is an autosomal dominant, hereditary
syndrome, characterised by hamartomatous gastrointestinal polyps.
Patients may present with hyperpigmented spots in the lips and oral
mucosa, abdominal pain, haematochezia and anaemia (1). Herein, we
report a case who was diagnosed with PJS, had a past history of multiple
colonoscopic polypectomies and surgical enterotomic polypectomy
procedures between 1996 and 2006 and was eventually re-operated
on due to the ongoing formation of multiple polyps in the colon, small
intestine and stomach.

Case Report

A 32-years-old man with a past history of multiple surgical and
colonoscopic polypectomies, was admitted to our clinic, after he was
recently diagnosed with multiple gastrointestinal polyps in various
localisations during his long term follow-ups. His father and five siblings
were also diagnosed with PJS. Upper gastrointestinal endoscopy of the
patient revealed multiple small polypoid lesions in the stomach and
duodenum. In addition to the multiple diminutive and pedunculated

-
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polyps, a large-pedunculated, lobulated, giant polyp with a size of 5x5
cm in the sigmoid colon was found during colonoscopy. There were also 3
diminutive polyps in the proximal transverse colon. Abdominal magnetic
resonance imaging (MRI) revealed focal dilations accompanied by diffuse
hypo-intense areas filling the small intestinal lumen and suspected
contrast enhancements within these mass lesions. Additionally, MRI
revealed a contrast enhanced irregular mass lesion, filling approximately
50% of the sigmoid colon lumen that extended along a segment of 6.5
cm. After obtaining a written informed consent from the patient, he was
admitted to the general surgery department and underwent surgery. The
surgical abdominal exploration revealed multiple, intraluminal palpable
small intestinal polypoid lesions starting from the proximal jejunum
and continuing approximately 150 cm distally from the ligament of
Treitz. On the other hand, since the colonic polyps were found to be
soft in texture on palpation, it was decided to perform an intraoperative
colonoscopy to determine the exact location of the large sigmoid
polyp, which showed hundreds of millimetric polyps throughout the
colon, in addition to the giant pedunculated 6-cm-sized polyp in the
sigmoid colon (Figure 1). Intraoperative enteroscopy performed via an
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enterotomy 70 cm distal to the ligament of Treitz showed hundreds of
subcentimetric polyps. Multiple surgical and endoscopic polypectomies
were performed via enterotomies created at 70, 100 and 120 cm distally
from the ligament of Treitz (Figure 2). Segmental colon resection with
clear surgical margins and end-to-end anastomosis were performed
due to the giant polyp in the sigmoid colon. The patient was discharged
on the 8" postoperative day without any postoperative complications.
Histopathological examination revealed a total number of 52 polyps.
There was a pedunculated hamartamatous intestinal polyp with
diameters of 3.5%2 X1.7 cm, located in a jejunal segment 90 cm distally

Figure 1. Colonoscopic image of the pedunculated 6-cm-sized giant polyp
in the sigmoid colon

Figure 2. Mucosal polyp excision via enterotomy

Beyazadam et al. Surgery and Endoscopy in Peutz-Jeghers Syndrome

to the ligament of Treitz, the histopathology of which was found to be a
well differentiated intramucosal adenocarcinoma. The carcinoma had a
size of 0.2 cm and its distance to the surgical margin was approximately
1 cm. The stage of this lesion was defined as pTis NO M0 according to the
American Joint Committee on Cancer tumor-node-metastasis staging
system (Figure 3). Additionally, four of the polyps located at the jejunal
segments 0, 10, 60 and 70 cm distally to the ligament of Treitz were
found histopathologically to be focally low-graded hamartomatous
polyps with adenomatous changes. All of the other polypectomy
specimens were defined as hamartomatous polyps. Histopathological
review of the segmental sigmoid colon resection material revealed a
6-cm-sized lobulated giant polypoid lesion formed by a collection of
multiple hamartomatous polyps.

Discussion

PJS is an autosomal dominant inherited disorder with an estimated
incidence of 1:50,000-1:200,000, characterised by mucocutaneous
melanin pigmentation and gastrointestinal hamartomatous polyps (1).
STK11/LKBT gene mutation has been proven as an etiological factor
of PJS and 70% of PJS patients have a positive family history (1,2).
Most PJS polyps are of the hamartomatous type, and they are mostly
reported to be localised in the jejunum, colon, rectum, duodenum and
stomach, respectively; nonetheless, they can be present in the entire
gastrointestinal tract (3). We report a case that presented with multiple
gastric, duodenal, jejunal and colonic hamartomatous polyps.

PJS is a disorder with an increased susceptibility for tumours, and it is
also a predisposing factor for gastrointestinal and non-gastrointestinal
malignancies (4). Tumour incidence in PJS patients is 15 times greater
than in the general population, whereas malignancy incidence is
approximately 20% (3). The lifetime risk of developing gastrointestinal
malignancies among PJS patients is estimated as 39% for colon cancer,
36% for pancreatic cancer, 29% for gastric cancer, 19% for intestinal
cancer and 0.5% for oesophageal cancer (4). Additionally, for non-
gastrointestinal malignancies, estimated risks are determined as 54%
for breast cancer, 21% for ovarian cancer, 15% for lung cancer and
9% for endometrial cancer (5). Studies have shown that the cancer

Figure 3. Intramucosal adenocarcinoma developed in a hamartomatous
polyp (H&E x40)
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predisposition is not only due to the mutation in the STK77 gene, but is
also associated with the hamartoma-adenoma-carcinoma sequence or
directly with the hamartoma-carcinoma transition (6). In the presented
case, a total number of 52 intestinal and colonic polyps were removed,
and one of the intestinal polyps was detected to harbour a focus of
intramucosal adenocarcinoma.

PJS patients clinically present with symptoms such as intestinal
obstruction (43%), abdominal pain (23%), gastrointestinal system
haemorrhage (14%), hyperpigmented skin (13%) and the presence of
anal polyps (7%) (5). Acute mechanical intestinal obstruction, which can
be caused by various conditions such as invagination and malignancy,
is one of the most common complications of PJS (6). Invagination is
a severe complication that can occur in 47% of younger patients (1,5).
Family members of PJS patients also have a high incidence of the
syndrome and therefore, screening protocols have been developed for
the first degree relatives of PJS patients who are considered to be in the
high risk group (1). These individuals must have annual examinations
beginning at birth for the hyperpigmented lesions. Due to the high risk
of invagination-related obstruction seen in the early ages, asymptomatic
children at risk may be advised to take a test at the age of 8 for the
mutation in the STK77 gene. The case presented herein had a family
history of PJS, as well as a history of previous surgical and endoscopic
polypectomies. Therefore, he was being followed-up endoscopically and
an elective surgery was performed due to the recent findings of multiple
polypoid lesions detected during his long term follow-ups.

Imaging methods such as magnetic resonance enterography and barium
series may be recommended for adults. Upper gastrointestinal tract and
intestinal endoscopy as well as colonoscopy are also recommended by
various authors at the ages of 12, 18 and 24 years, respectively (7).

One of the leading PJS-related cancers is breast cancer (32%-54%). The
incidence rate of PJS-related breast cancer is similar to that of the BRCA
1-2 gene-related breast and ovarian cancers (4). Hence, the same breast
cancer screening recommendations are used for patients with PJS and
BRCA 1-2 mutations (1). Breast examination on a monthly basis starting
from the age of 18, annual MRIs and/or ultrasonographies since the age
of 25 and regular mammographic screenings are recommended (7).

Colorectal cancers are the second most common cancers associated
with PJS. Colonoscopic examinations starting from the age of 18 or 5-10
years before the earliest occurrence of cancer in the family members,
and repeating the colonoscopy within 2-3 years are recommended
(1). Since a giant sigmoid polyp was detected in the presented case, a
segmental sigmoid resection was performed because of the risk of colon
cancer that could be associated with PJS. However, the histopathological
examination of this lesion revealed that it was a collection of multiple
hamartomatous polyps that did not harbour any malignant foci.

Pancreatic cancer is the third most common malignancy and
often starts at the ages of 25-30; annual screening methods such
as endoscopic ultrasonography, MRI and magnetic resonance
cholangiopancreatography may be planned (1).

The incidence of gastric cancer is approximately 29%, whereas that of
intestinal cancer is 13%. Therefore, upper gastrointestinal endoscopic
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surveillance with an interval of 2-3 years, starting from the age of 18 is
recommended. Capsule endoscopy may be used as well (8,9). For gastric
and colonic polyps larger than 1 cm, polypectomy via endoscopy is
recommended (9). Surgical excision is recommended for asymptomatic
polyps larger than 1.5 cm or symptomatic/fast growing polyps (9). Upper
gastrointestinal endoscopy of our patient revealed multiple small
polypoid lesions in the stomach and duodenum, and it was decided
to be reserved for continued endoscopic surveillance, whereas it was
decided that the polyps detected throughout the small intestinal and
colonic lumen be removed surgically.

All the palpable intraluminal lesions must be resected in case of
emergency and/or elective laparotomies, on account of the fact that
intestinal lesions may be overlooked during endoscopic surveillance,
and because there is a risk of malignancy related to PJS (6). In order to
clear the entire intestinal system of polyps, intraoperative endoscopies,
and in cases of larger polyps, enterotomies are recommended (2,6,10).
This “clean sweep” approach is identified as a solution that minimises
the requirement for recurrent small bowel surgeries (10). In this context,
we performed multiple intestinal and colonic surgical polypectomies in
our case with the use of intraoperative enteroscopy and colonoscopy, in
addition to a segmental colon resection with the aim of cleaning all the
polyps that could be localised during surgery.

Since hamartomas in patients with PJS possess a risk of malignancy,
these cases must be strictly followed-up, thus for newly developed
polyps, endoscopic polypectomies must be performed, and in case of
necessity for a surgical intervention, all facilities including intraoperative
endoscopy must be used in order to remove the polyps completely.
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